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RESISTANCE OF SOYBEAN SEEDLINGS
TO FUNGAL DISEASES AFTER TREATMENT OF PLANT
BY FAMILY SEED EXTRACT LAMIACEAE LINDL.

Abstract. On an artificial infectious background determined resistance of soybean seedlings to
fungal diseases, after treatment of plant by family seed extract Lamiaceae Lindl. In studying the
germination of soybean seeds, all tested extracts have a pronounced antifungal activity. In the presence of
pathogenic fungi of the genus Alternaria, Sclerotinium, Fusarium and Botrytis in the soil, the length of the
stem and root after processing the seeds with plant extracts was significantly higher in the control. Excess
length of the stem in a linear form with monarda compared with the control was 4,4 cm (control), 4,9 cm
(savory), 2,4 cm (hyssop) and 3,3 cm (basil). Regarding the length of the root, in the embodiment, since it
exceeded that monarda 2,1 times (control), 2,5 times (savory), 1,4 times (hyssop) and 1,1 times (basil).
The study, laboratory experiments have shown that of all the studied species of plants of the family
Lamiaceae Lindl. are the most promising as a stimulator of soybean growth and protection of fungal
diseases are extracts monarda and hyssop.

Keywords: fungal diseases, plant extracts of the family Lamiaceae Lindl., soybean seeds, infectious
background.

YK 632.937.15

A. . CeiiToaTtTanona, O. H. lllemmypa, 3. T. Ucmaunnosa, P. 7K. Kanraraii, M. H. Ma3zynuna

PI'TT «MucTHTYT MEKpOOHOJOruu 1 Bupyconorum» KH MOH PK, Anmars, Kazaxcran

YCTOMYUBOCTH MPOPOCTKOB COU K TPUBHBIM BOJIE3HSM
IOCJIE OBPABOTKHU CEMSIH DKCTPAKTAMM PACTEHUI
CEMEMCTBA LAMIACEAE LINDL.

AnHoTtanusi. Ha ncKyccTBeHHO cO31aHHOM MH(EKIIMOHHOM (hOHE OTpe/iesieHa yCTOHYMBOCTD TPOPOCTKOB COU
K TpUOHBIM 00JIE3HAM I0ciae 00pabOTKM CeMsIH SKCTpaKTaMH pacTeHUH cemeiictBa Lamiaceae lindl. YcraHoBieHoO,
YTO BCE TECTHPOBAHHBIE AKCTPAKTHI 00121l BRIPAKEHHOW aHTH(YHTIbHON aKTHBHOCTBIO. B mpucyTcTBHU B 10Y-
B MIATOTEHHBIX TPUOOB pona Alternaria, Sclerotinium, Fusarium u Botrytis lunHa cTeOIs B KOPHS TIOciIe 00padoTKH
CeMsIH 3KCTPaKTaMH PAcTeHWH 3HAYMTENbHO IPEBBINIATa B KOHTpose. [IpeBblmenne IMHEHHON UIMHBI CTEOIs B
BapuaHTE C MOHAPAOH MO0 CPaBHEHHUIO C KOHTpoJieM cocTaBmio 4,4 cM (KOHTpoIb), 4,9 cM (dadep), 2,4 cM (uccomn) u
3,3 cm (6a3mmmk). UTo KacaeTcs AIMHBI KOPHS, TO B BapHaHTE C MOHAPAOM OHA IpEBHIIaNa TakoByIO B 2,1 pa3
(xoHTpONB), B 2,5 pasa (uabep), B 1,4 pasa (uccom) u B 1,1 pa3 (6a3mnk). B pesynprare uccnenoBanus gmabopaTtop-
HBIC OTIBITHI MMOKA3aJIH, YTO U3 BCEX MCCIIEIYEMBIX BHIIOB pacTeHUil cemeiictBa Lamiaceae Lindl. nHauboiee nepcmnek-
TUBHBIM B KAQ4Y€CTBC CTUMYJIATOPA POCTA COU U 3aIIUThI l"pI/l6H])lX 0oe3HEN ABISIOTCA OKCTpPAaKTbl MOHApAbI U UCCOIIA.

KoaioueBble ciioBa: rpuOHbIe 00JIe3HH, PACTUTENbHBIE IKCTPAKTHI ceMmeiicTBa Lamiaceae Lindl., cemeHna cow,
MH(EKINOHHBIH (OH.

— 177 =



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

W3BecTHO, uTO /U1 OOPHOBI C OCHOBHBIMH TPHOHBIMU 3a00JICBAHHUSIMH PACTEHUN MOXHO HCIOJB30-
BaTh JICKApCTBEHHBIE PACTEHUS C MPOTHBOTPHOKOBBIMU CBOWCTBAMH, I OHH MOTYT ITOCITY>KHTh OCHOBOH
CO3/IaHUs MpEenapaToB AJIS 3aIUTHI OT MAaTOTEHHBIX T'puOOB. HeocmopuMbIM MpEenMyIIecTBOM JIEKapCT-
BEHHBIX PACTECHUH SBISIETCS UX Masias TOKCUYHOCTb, a TAK)KE BO3MOXKHOCTh UX JUIUTEILHOTO TPUMEHEHUS
0e3 CyIIecTBeHHBIX MOOOYHBIX sBIeHMHA. lcmonp3oBaHne MpenapaToB pacTHTEIHHOTO MPOUCXOKICHUS
B3aMEH XMMHYECKHUM SIBISIETCA aKTyalbHBIM HaIlpaBIIEHHEM B COBpeMEHHOH Hayke. [lepcrekTuBHBIMH
JUTSL 3TUX TIeJICH SBJISFOTCS OMOJIOTHMYECKH aKTUBHBIC BEIIECTBA 3KCTPAKTOB pacTeHuid [1].

AKTHBHOCTh PaCTHTEIBHBIX IKCTPAKTOB BO MHOTOM OOYyCIIOBIIEHA HAJIMYHEM B HHUX OIPEICIICHHBIX
XUMHYECKHAX BEIIECTB, 3TH JEHCTBYIONIME OMOJOTHMYECKH aKTUBHBIE BEIIECTBA MMEIOT Pa3HOOOpAa3HBIHA
COCTaB U OTHOCATCS K Pa3IUYHBIM KJlaccaM XUMHUYeCKuX coemuHeHui [2, 3]. Cpeau OHOJOrHYECKU
aKTHBHBIX BELIECTB, CHHTE3UPYEMbIX M HAKAIUIMBAEMBIX PACTCHUSIMHU, U3BECTHBI TAKUE KIIACCHI MPUPO/I-
HBIX COEQMHEHHH, KaK alKaJOWIbl, TepIeHOUIbl, ()EHOIbHBIE COCTUHEHHS W WX TIUKO3UIBI, a TaKKe
MoJIUCaxapuIbl, BUTAMUHBI U MUHEpaJbHbIE BEIIECTBA, KOTOPHIE MOT'YT OKa3bIBaTh MOJABIAIOMIUIN 3(-
(exT mpoTHB rpuOKOBLIX 3a0oneBanuii [4, 5]. s ynydimeHus 3K0JI0rHIECcKOi cpeibl HEOOXOAMMO MOy~
YeHHE BBICOKOKAUECTBEHHOTO, JIEKAPCTBEHHOTO PACTHUTEIBHOTO CHIPHS, CIIOCOOCTBYIOIIEE CHHKEHUIO
MECTUIMTHON Harpy3kd Ha OMOIIEHO3BI M TIOBBIMIEHUS 0€301MacHOCTH OKpYyXKarommel cpenbl. Pacturens-
HBIE TIpenaparbl, Kak U Bce OWOJOrHYecKHe, M30MpaTEeNbHO BIHAIOT HA YHUCICHHOCTh MOMYJISAIUA U
aKTUBHOCTD MATOTCHOB, BPEIUTEINEH U Mapa3uToB, He 3arPsA3HSIOT OKPYKAMIIYIO CPEy, HIMEIOT BEICOKYIO
CEJIEKTHBHYIO aKTUBHOCTB, 0€30TIaCHBI /IS YeJOBEeKa W OKA3bIBAIOT MHUHUMAJIBHOE BIMSHUE Ha Hapylle-
HUE CTPYKTYpbl OMOLIEHO30B, OOECIIEYMBAIOT KAdyeCTBO CBHIPhS, KOTOPOE COOTBETCTBYET €BPONEHCKHUM
TpeOoBaHMsIM [6-8].

Lenpro uccnenoBaHus SBUIOCH ONpee/ieHHe YCTOMYUBOCTH MTPOPOCTKOB COU K TPUOHBIM OOJIE3HM,
mocyie 00pabOTKM CeMsSH JKCTpaKkTaMU pacTeHHWil ceMmeicTBa Lamiaceae Lindl. Ha WCCKYCTBEHHO
CO3JIaHHOM WH(EKIHMOHHOM (hoHE.

Marepuanasl U MeToAbl. B KauecTBe OOBEKTOB WCCIIEOBaHWS OBUTH B3STHl PACTHTEIBHBIE JKC-
TpakThl ceMelicTBa Lamiaceae lindl. (0a3unuk, MOHapaa, 9abep, HCCOI), a TaKKe U30JITH TPUOOB Alter-
naria compacta, Fusarium oxysporum, Sclerotinia sclerotiorum, BbIZICIICHHBIE U3 TIOPAXXECHHBIX PACTCHUI
con. KynpTHBHpOBaHHE MaTOTEHHBIX TPHUOOB MPOBOAWIM Ha J>KUIKOM NHTaTeNbHON cpene Yamexa-7
TIIyOMHHBIM CIIOCOOOM Ha Kadallke B TeUeHHe 5 CyTOK. 3aTeM OTAENHHO Ka)Ibli MMaTOTeH B KOJIHYECTBE
5 MJI BHOCWIH B CTEpHIIbHYIO TOYBY, MTPEIBAPUTEIHHO pa3MeEIIeHHYI0 B KOHTelHepbl. CeMeHa cou copra
«Henay, mpenBapuTenbHO MPOJC3UH(UIIMPOBAHHBIE B CJIa00-po30BbIM pactBope KMnO,, o0pabaTsi-
BAJIMCh BOIHO-CIIUPTOBBIMU 2,5% SKCTpakTamMu pacTeHuil cemeiictBa Lamiaceae Lindl. B kontpone
cemeHa o0OpabaTsiBaiich B 2,5% BOIHO-CIUPTOBOM pacTBope. OOpaboTaHHBIE CeMEHa COM BHOCHIIHCH B
3apa)XCHHYIO OYBY 1O 15 MITYK B KaXKIblii KoHTelHep. [loBTOpHOCTE ombITa TpexkpaTHas. [lo ucreueHun
10 mHE# mpoBOAMIN OMOMETPHUYECKHE U3MEPEHHS U TTaTOJIOTHYECKHEe U3MEHEHHS Y BBIPOCIINX MPOPOCT-
KOB coW. Pe3ynprarel mccineqoBaHWi OBUIM CTATUCTHYECKH O0pabOTaHBI C WCIOJIB30BAHMEM KpPUTEPHUS
CTbIOZEHTa U U3MEPEHHUS CUUTANIH JOoCcTOBepHbIMU nipu p < 0,05 [9, 10].

PesyabTathl M 00cy:xaenue. [Ipu n3ydeHnn BCX0KECTH U YCTOWYMBOCTH K TPUOHBIM OOJIE3HSM COH,
nociie 00pabOTKM IKCTpaKTaMu pacTeHui cemeiictBa Lamiaceae Lindl. Ha MCKYCCTBEHHO CO3JIaHHOM
WH(PEKIMOHHOM (OHE, BCE TECTHPOBAHHBIE SKCTPAKTHI 00JIa Al BEIPAKEHHON aHTU(YHTAIEHOW aKTHB-
HOCTBIO.

B Bapmanre, ¢ 3KkcTpakTaMu 4abep, UCCON ¥ MOHAP/BL, T/ B TIOUBE MPHUCYTCTBOBAN Tpub Alternaria
compacta, peBhINIANa KOHTPOJIb Ha 6,6-13,3%, 3a UCKIIIOUEHHEM BapuaHTa ¢ 0a3WIIMKOM, B 3TOM CIIy4ae
BCXOXKECTh ObLIa HA ypOBHE KOHTpPOA. JmmHA cTeOns M KOpHS mociae 00pabOTKH BCEX B3SITHIX B OIBITE
9KCTPAKTOB 3HAYUTEIHHO IMpPEBHIIIaja KOHTPOJb, IPU 3TOM HauOoJIbIee MPEBBIIeHUE JUIMHBI cTe0Ns U
KopHs (Oosee ueM B 2 pa3a) OTMEUSHO B BapHaHTe ¢ 00pabOTKOH 9KCTPaKTOM MOHapAb! (PUCYHOK 1).

B mouBe, uckyccTBeHHO 3apakeHHOU Fusarium oxysporum, oOpaboTKa CeMSH pPacTUTEIbLHBIMU
OKCTPaKTaMH, TAaKXKe Jajia TOJOKHUTEIBHBIN Pe3yIbTaT, MPOCTUMYINPOBAB X BCXOKECTh, POCT CTEOSI U
kopHs. [Ipu 3TOM Mo BceM OMOMETpHYECKMM TOKazaTeleM JTYUIINM JIsi POPOCTKOB COM OKAa3aics IKC-
TPakT MOHapAbl. B 3TOM ciyuae BCXOXECTh CEMSH, IJIMHA CTeONIsi M KOPHS TPEBHIMIATH TaKOBHIE B
KoHTpoJie Ha 22,2%, 103% u 94,6% coOTBETCTBEHHO.

[Ipu cpaBHEeHUU moKa3aTeel TMHEHHOW JJIMHBI TPOPOCTKOB COH, MOCIE 00PabOTKU CEMSH IKCTPaK-
TaMH Pa3TUYHBIX BUIOB pacTeHUH cemelicTBa Lamiaceae Lindl. oTMedeHo, 4To AnMMHA CTE0IT B BapUaHTe
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Pucynok 1 — Poct cou Ha nmouBe 3apakeHHoit Alternaria compacta v Fusarium oxysporum B KOHTPOJIE U B BAPUAHTE
¢ 00paboTKOI HIKCTPAKTOM MOHAPIBI:
a), B) pOCT COU Ha IOYBE, 3apaKeHHOU Alternaria compacta v Fusarium oxysporum B KOHTPOIIE;
0), T) pOCT COM Ha TOYBE, 3apaKeHHOU Alternaria compacta u Fusarium oxysporum o0paboTaHHBIC SKCTPAKTOM MOHAPIBI

¢ 00paboTKON MOHApP/IBI MPEBBINIACT B BapUaHTax ¢ 4abepoMm — B 1,4 pasa, ¢ uccornom - B 1,5 pasa, u ¢ 6a-
3WIUKOM - B 1,8 pa3a. Uto kacaeTcs IIMHBI KOPHS, TO B BapHaHTE ¢ MOHAP/IOH OHA mpeBbiana B 1,6 pa3
(uabep), B 1,4 paza (0a3mivK) 1 HE3HAYUTEIHHO HCCOTIA.

Bromerpuyeckue mokazaTenu MpopoCcTKOB COM, 00pabOTaHHBIX IKCTPAKTAMK pacTeHuit cemeiictBa Lamiaceae Lindl n
BEIPAIIEHHBIX Ha HCKYyCCTBEHHO CO3MaHHOM MH(EKIMOHHOM (hoHe

Alternaria compacta Fusarium oxysporum Sclerotinia sclerotiorum
Bapn- o BCXO- BCXO-
AHTHI cTebernp KOpEHb crebens KOpEHb crebens KOpEHb
ompra | KECTE JKeCTh JKECTh
% cM % cM % % cM % cM % % cM % cM %
Konr- 4,1+ 5,3+ 4,0+ 5,6+ 3,8+ 4,6+
poiTh 46,7 0.78 100 12 100 | 44,5 0.47 100 0.95 100 40 0.12 100 0.45 100
9,4+ 10,9+ 8,1+ 10,9+ 8,2+ 9,8+
Momnapna| 60 1.6 229 25 205,7 | 66,7 0.86 203 0.67 194,6 | 55,6 0.48 215,8 0.59 213
7,2+ 8,0+ 5,7+ 6,8+ 5,8+ 6,9+
Yabep 53,3 11 175,6 0.58 151 | 51,1 0.17 142,5 0.4 1214 | 40 1.7 152,6 11 150
8,8+ 9,3+ 6,4+ 10,4+ 4,9+ 6,2+
Hccon 55,6 1.7 214,6 12 175,5| 48,9 12 160 13 185,7 | 79,9 1.4 128,9 0.67 134,8
5.7+ 6.3+ 45+ 7,8+ 3,3+ 3,9+
Baswuk | 46,7 0.75 139 0.95 118,9 | 46,7 03 112,5 2.0 139,3 | 62,2 0.44 86,8 0.3 84,8
Ipumeuanue. Yposens nocroseproctd p < 0,05.

il

Mot - F usarium OXYSPOT Fusarim oxysporum + e

Pucynok 2 — Poct cou Ha nouBe 3apakeHHOU Fusarium oxysporum
B KOHTPOJIE ¥ B BapHaHTe ¢ 00pabOTKOH 3KCTPAKTOM HCCOIa

W3 Bcex uccnenyeMbIX SKCTPAKTOB BUIIOB ceMeiicTBa Lamiaceae Lindl. nanbonee 3(hekTUBHBIMY B
Ka4yeCcTBE CTUMYJSITOPOB POCTA M 3alIUThI OT (hy3apuo3a SIBISIOTCS SKCTPAKThl MOHApPIbl U HCCOMA
(pucynoxk 1, 2, Tabnmma 1).

B mouse 3apaxenHoi#t Sclerotinia sclerotiorum, 3a UCKItOUeHHEM 4abepa, SKCTPAKTHI C 0a3MIMKOM,
MOHAPJION U HCCOMOM CTUMYJIMPOBAIU BCXOXKECTh CEMSH COHM, KOTOpas MpeBbINIaia KOHTPOJb Ha 15,6-
39,9%. Cpennuit ctumynupyronuii 3¢ ($HekT oka3eIBall IKCTPAKT C MOHAPIOH, BCXOKeCTh Obla 55,6%.
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Crenyer oTMETUTb, YTO BO30yauTens Oenoil rHunu cou Sclerotinia sclerotiorum spnsiercss Hanbosee
arpeccUBHBIM €€ MAaTOTCHOM, ITOTOMY Ha 3TOM HMH(EKIIMOHHOM ()OHE POCT IMPOPOCTKOB B KOHTPOJIE OBLI
HaUXyALUM (PHCYHOK 3).

Pucynok 3 — Poct cou B KOHTpoJIe (ClIeBa) U B BapUaHTE C UCCOIIOM (CTIpaBa)
Ha UCKYyCCTBEHHO CO37[aHHOM MH(pEKINOHHOM (oHe ¢ Sclerotina sclerotiorum

[IpoBeneHHbIe MICCTETOBAHUS TIOKA3aIIH, YTO B 3TOM CIIy4ae JUIMHA CTeOJISI U KOPHS Iociie 00paboTKH
CCMAH SKCTPAKTOM MOHApPAbl 3HAYUTCIBHO MPCBRIMIACT TAKOBBIC BO BCEX BapHaHTAaX, BKIIIOYasA KOHTPOJIb.
[IpeBblltanne TUHEWHOM AMTUHBI CTEOIISI B BapHAHTE C MOHAP/OW 110 CPABHEHUIO C KOHTPOJIEM COCTaBUIIO
4,4 cM (KoHTpOIB), 4,9 cM (dabep), 2,4 cM (uccom) u 3,3 cM (0a3mmmk). UTo KacaeTcst IMHBI KOPHS, TO B
BapHaHTE ¢ MOHApJIOW OHA IMpeBHIIIaNa TakoByl0 B 2,1 pa3 (koHTponb), B 2,5 pa3a (4abep), B 1,4 paza
(uccon) u B 1,1 pa3 (0a3unuk).

B pesynprare ucciieoBaHus MOKa3alHd YTO, PACTUTENBHBIE SKCTPAKTHI MOHAPBI U UCCOIIa Hauboee
MEPCIIEKTUBHBIM B KaYeCTBE CTUMYJISITOpPA POCTa COM M MCIOIB30BaTh KaK MPUPOIHBIE, COATAHCHPOBAH-
HBIC CMECU OMOJIOTMYECKU aKTUBHBIX BEIIECTB, KOTOPBIC 00J1a/1al0T MHOTOCTOPOHHHM JISHCTBHEM. TakuM
o0pa3oM, MPOBEIEHHBIE UCCIEAOBAaHUS IMO3BOJWIA BBHISBUTH HAaMOOJIEe IMEPCIIEKTUBHBIE PacTHUTEIhHBIC
OKCTPAKTHl ¢ BBICOKOH AHTHOKCHIAHTHONH M aHTHMHKPOOHOW aKTHMBHOCTHIO. [loaTOMY HCIONB30BaHUE
pacTUTENBHBIX JKCTPAKTOB, KOTOphIe O0Jagar0T (QYHTHIUIHBIMH CBOHCTBaMH, IEJIecOO0pasHO MpH
YHCICHHOCTH BPEAUTEIICH U Pa3BUTUU OOJIC3HEH.
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LAMIACEAE LINDL. TYKbIMJACTAPBIHBIH OCIM/IIKTEPIHIH, ChIFBIHBICHBIMEH
TYKBIMJIAPJbI OHJIETEHHEH KEWUIH, KbITAUBYPIIAKTBIH OCKIHIIJIEPTHIH
CAHBIPAYKYJIAK AYPYJIAPBIHA TO3IMILIITT

AnHotauus. Lamiaceae lindl. TYKpIMIACTapBIHBIH OCIMIIKTEPIHIH CHIFBIHABICBIMCH TYKBIMIAPbl OHICTCHHEH
KeWiH, )KacaH/1bl HH()EKIIMOHIBIK OpTaaa KbITaHOYPIIaKThIH ©CKIHIUICPiHIH CaHBIPAYKYJIAK aypyJiapblHa TO3IMILIIr
aHBIKTAJIbl. bapibIK ChIHANFaH OCIMAIKTEP/IIH CHIFBIHBUIAPbIHAA aHTU(YHTAIIBIK OCJICEHALTIr aHbIKTaNbl. OCciM-
JUKTEPIiH CHIFBIHABLIAPBIMEH TYKBIMAAPIBI OHJeN, nartoreHni Alternaria, Sclerotinium, Fusarium >xone Botrytis
CaHBIpayKYJIaKTaphl 0ap TOMBIPAKKa CHTi3UITCeHHEH KEeWiH, 6CKIH MEH TaMBIPJIbIH Y3bIHIBIFBI OaKblIayFa KaparaH/aa
JKoFaphel Oonibl. BakplayMeH calbICTBIpFaHIa MOHAapAa CHIFBIHABICBIMCH OHJCITSH BAapUAHTHIHIA OCKIHICPIiH
Y3eIHIBFH 4,4 cM (OakbuIay), 4,9 cM (xebip), 2,4 cM (calicarbiz) sxoHe 3,3 cM (paiixaH) 0ommel. MoHapa CHIFBIHIBI-
cel Oap BapmaHTHIHAA Oakpmiay 2,1 ece, xebip 2,5 ece, caficars3 1,4 ece oHe paitxaH 1,1 ece apTIK Oongpl. 3epTTey
HOTIKeciHae, Lamiaceae Lindl. eciMIiKTepiHiH OapibIK 3ePTTENTeH TYpiepiHeH, KBITaHOYPIIaKTHIH OCYiH KBUIIaM-
JIATAThIH KOHE CaHbIPAYKYJIaK aypyJiapblHAH KOPFAaUThIH MOHAP/IA JKOHE JKeOIp ChIFBIHBLIAPHI OOJIBIN TaObLIA b

Tyiiin ce3mep: caHbipayKynak aypynapel, Lamiaceae Lindl. eciMaiKTepiHIH CBHIFBIHIBUIAPHI, KbITAiOypIIaK
TYKBIMJIapbl, THPEKIMOHABIK OpPTa.

— 181 ——



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http.//www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy),
that it is not under consideration for publication elsewhere, that its publication is approved by all authors
and tacitly or explicitly by the responsible authorities where the work was carried out, and that, if
accepted, it will not be published elsewhere in the same form, in English or in any other language,
including electronically without the written consent of the copyright-holder. In particular, translations
into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the
Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaThby A7 MyONIHUKAIMK B )KypHAIe CMOTPETh Ha caiTe:
www:nauka-nanrk.kz
ISSN 2518-1629 (Online), ISSN 2224-5308 (Print)

http://www.biological-medical.kz/index.php/ru/

Penakrop M. C. Axmemosa, /[. C. Anenos, T. M. Anendues
Bepctka na xomnstotepe 4. H. Kaixabexogoii

INoamucano B mevats 15.05.2017.
dopmar 60x881/8. bymara odcernas. [Teuars — puzorpad.
12,4 .. Tupax 300. 3aka3 3.

Hayuonanenas axademus nayx PK
050010, Anmamul, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



