BULLETIN

OF THE KARAGANDA UNIVERSITY

BIOLOGY.
MEDICINE.
GEOGRAPHY

Series

Ne 1(101)/2021




ISSN-L 2518-7201 (Print)
ISSN 2663-5003 (Online)
Hnnexci 74620
Unnexc 74620

KAPAFAH[ObI
YHUBEPCUTETIHIH

KABAPUIbICDI

BECTHHK BULLETIN

KAPATAHOWHCKOTO OF THE KARAGANDA
YHUBEPCUTETA UNIVERSITY

BUONormAa. MEQULUNHA. TEOITPA®UA cepusicesr
Cepusa BUOJIOINA. MEAULUMHA. TEOTPADUA
BIOLOGY. MEDICINE. GEOGRAPHY Series

Ne 1(101)/2021

Kanrap—akman—HaypbI3
30 mayps13 2021 x.
SAuBapb—QeBparb—MapT
30 mapta 2021 1.

January—February—March
March 30", 2021

1996 xpu1man OacTar MBIFaIbl
Usmaercs ¢ 1996 rona
Founded in 1996

JKbuibiHa 4 peT mbIFaIbl
Brixonut 4 paza B roa
Published 4 times a year

Kaparangsr, 2021
Kaparanga, 2021
Karaganda, 2021



M. bpoan,

P.I'. OranecsH,

K.-. Konepr,

Amman Axman @apyku
C.B. Kymnapenko,
I'.I'. MeiipamoB,

A.B. Ilanun,

P.T. Bekceurtona,

O.JI. Makaposga,

bac peoakmopwi

OMOJI. FBUI. KaH]I
M.IO. HmmypatoBa

Kayanmul xamubt

OHOJI. FBUI. KaHI.
C.Y. TneykeHoBa

Peoaxyus ankacot

PhD g-pe1, AMepuka yauBepcuteti, Bammarron (AKL);

PhD n-pwl1, [lencunbBanus yausepcureti, ©unanensdus (AKILL);
Mel. UL O-pel, [lnabet nactuTyThl, KapncOypr (I'epmanms);
PhD n-pe1, BuomMe nuInHaNBIK jKoHE TEHETHKAIBIK WHKCHEPHS
uHCTUTYTHI, Mcnamaban ([lakucran);

OMOJI. FBUL KaHII., OCIMAIKTEP OMOJIOTHACHI KoHE OMOTEXHOIOTHSICHI
uHCTUTYTHI, AnMatsl (Kazakcran);

Meq. Feul. O-pel, Akaa. E.A. bexeroB atsingarsl Kaparanbt
yauBepcuteTi (Kazakcran);

reorp. ¥eul. A-pbl, M.B. JlomoHOCOB aThiH1aFbl MOCKBa
MeMIIEKeTTiK yHuBepcuTterti (Peceit);

reorp. FbUL. I-pbl, an-Papadu aTeiHIaFs! Kazak yiaTThIK
yauBepcuteTi, AnMatsl (Kazakcran);

owomn. reuL. kaug., PEA A.H. CeBepIioB aThiHIAFbl DKOJIOTHS )KOHE
9BOJIONMS UHCTUTYTHI, Mocksa (Peceit)

Peoaxyusanviy mexenocauvr: 100024, Kazakcran, Kaparannas! K., YHUBEpcUTeT K-ci, 28.
Ten.: (7212) 77-00-69; daxc: (7212) 35-63-98.

E-mail: bulletin_karsu biology@mail.ru

Caiitsr: https://biollogy-medcine-geography-vestnik.ksu.kz/

Peoaxmopnaput

JK.T. Hypmyxanosa, C.C. bankeesa, T.A. Koxanosep

Komnvromepoe bemmezen
B.B. bytsitkun

Kaparanae! yauBepcurteTiHiH xadapmbicsl. Buosornsa. Megununa. I'eorpagus cepuscsl.
ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).

Menmik ueci: «Axanemuk E.A. bexeroB ateianarsl Kaparanas! yausepcureti» KEAK.

Kazakcran PecnyOnmkacel AKmapaT jxoHE KOFaMABIK JaMy MHHHUCTpiiriMed TipkenreH. 30.09.2020 x.
Ne KZ32VPY 00027389 xaiita ecerke KOO Typalibl KyaJIiri.

Bacyra 29.03.2021 . xon koipuiasl. [Timimi 60x84 1/8. Karassr ogcerrik. Kenemi 11,25 6.1. Tapansimsl
200 mana. barace! kemicim OoiibramIa. Tanceipsic Ne 25.

«Axan. E.A. bexetos at. Kaparauns! yH-Ti» KEAK-HBIH OacnachiHBIH OacnaxaHachIHIa 0ACHUTBII IIBIKTHL.
100024, Kazakcran, Kaparaunsl K., YauBepcuret K-ci, 28. Texn. (7212) 35-63-16. E-mail: izd_kargu@mail.ru

© Axaaemuk E.A. bekeToB aTbiHarbl Kaparananl ynuBepcureri, 2021



T naenwiti pedaxmop

KaHJ[. OMOJI. HayK
M.IO. HmmypatoBa

OmeemcmeeHHblll ceKpemaps

KaH1. OMOJI. HayK
C.Y. TneykeHoBa

Peoaxyuonnas xonnezus

M. bpoan, n-p PhD, Amepukanckuii yausepcurert, Bammarton (CILA);
P.I'. OranecsH, n-p PhD, IleacunbBanckuii yauBepeutet, Omnanenshus (CLLIA);
K.-JI. Konepr, I-p Mea. Hayk, MactutyT nuabera, KapncOypr (I'epmanus);

Amman Axmag ®@apyku, 1-p PhD, UHcTUTYT OMOMEANIIMHCKON M TeHETHYECKOH WHXKEHEPHUH,
Hcnamaban (I1akucTan);

C.B. Kymnapesnko, KaHz. 6uoin. Hayk, MTHCTUTYT OMOIOTHY 1 OMOTEXHOJIOTHH PACTEHUH,
Anwmartsl (Kazaxcran);

I'.T'. Meiipamos, I-p Men. Hayk, KaparanauHckuii yHuBepcuTeT UM. akaj. E.A. bykerosa
(Kazaxcran);

A.B. Ilanun, I-p reorp. HaykK, MOCKOBCKHI roCy1apCTBEHHbII YHUBEPCUTET
M. M.B. Jlomonocosa (Poccus);

P.T. bexkceuroBa, JI-p reorp. HayK, Kazaxckuii HallMOHaIbHBIN YHUBEPCUTET
M. anb-Dapadu, Anmate (Kazaxcran),

0.J1. Makaposa, KaHJl. Onoi. HayK, THCTUTYT poOIeM SKOJIOTHH U 3BOJTFOIHH

mM. A.H. CeseprioBa PAH, Mocksa (Poccust)

Aopec peoaxyuu: 100024, Kazaxcran, r. Kaparanna, yn. YauBepcuterckas, 28.
Ten.: (7212) 77-00-69; daxc: (7212) 35-63-98.
E-mail: bulletin_karsu_biology@mail.ru
Caiit: https://biollogy-medcine-geography-vestnik.ksu.kz

Peoaxmoput
K. T. Hypmyxanosa, C.C. bankeesa, T.A. Koxanosep

Komnviomepnas eepcmka
B.B. bytsitkun

Becrnuk Kaparangunckoro yunsepcurera. Cepust buonorus. Menununa. I'eorpagus.
ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).
Co6ctBennnk: HAO «KaparannnHCkni yHUBEPCUTET MMeHH akanemuka E.A. BykeroBay.

3aperucTpupoBaHo MHHHCTEPCTBOM HHGpOpPMAIMU W OOIecTBEeHHOTo pa3BuThs PecnyOmmku Kazaxcras.
CBueTenbCTBO 0 MocTaHoBKe Ha mepeydeT Ne KZ32VPY 00027389 ot 30.09.2020 r.

[Moamucano B neyats 29.03.2021 r. ®opmar 60x84 1/8. Bymara odcernas. O6vem 11,25 .. Tupax 200 sk3.
Ilena noroBopuas. 3aka3 Ne 25.

Ortnedatano B Tunorpaduu nzgarenscrsa HAO «Kaparangunackuit yauBepcuret uM. akaj. E.A. BykeroBay.
100024, Kazaxcran, r. Kaparanna, yn. Yausepcurerckas, 28. Ten. (7212) 35-63-16. E-mail: izd_kargu@mail.ru

© KaparanaguHckuii yauBepcutet uM. akaa. E.A. Bykerosa, 2021



M. Brody,
R.G. Oganesyan,
K.-D. Kohnert,

Main Editor

Cand. of biology
M.Yu. Ishmuratova

Responsible secretary

Cand. of biology
S.U. Tleukenova

Editorial board

PhD, American University, Washington, DC (USA);
PhD, University of Pennsylvania, Philadelphia, PA (USA);
MD, The German Diabetes Center, Karlsburg (Germany);

Ammad Ahmad Farooqi PhD, Institute of Biomedical and Genetic Engineering (IBGE),

S.V. Kushnarenko,
G.G. Meyramov,
A.V. Panin,

R.T. Bekseitova,

O.L. Makarova,

Islamabad, Pakistan;

Cand. of biology, Institute of Plant Biology and Biotechnology,
Almaty (Kazakhstan);

MD, Karagandy University of the name of acad. E.A. Buketov
(Kazakhstan);

Doctor of geography, M.V. Lomonosov Moscow State University
(Russia);

Doctor of geography, Al-Farabi Kazakh National University,
Almaty (Kazakhstan);

Cand. of biology, A.N. Severtsov Institute of Ecology and Evolu-
tion, Moscow (Russia)

Postal address: 28, University Str., Karaganda, 100024, Kazakhstan.

Tel.: (7212) 77-00-69; fax: (7212) 35-63-98.

E-mail: bulletin_karsu_biology@mail.ru

Web-site: https://biollogy-medcine-geography-vestnik.ksu.kz

Editors

Zh.T. Nurmukhanova, S.S. Balkeyeva, T. Kokhanover

Computer layout
V.V. Butyaikin

Bulletin of the Karaganda University. Biology. Medicine. Geography series.
ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).
Proprietary: NLC «Karagandy University of the name of academician E.A. Buketov».

Registered by the Ministry of Information and Social Development of the Republic of Kazakhstan.
Rediscount certificate No. KZ32VPY 00027389 dated 30.09.2020.

Signed in print 29.03.2021. Format 60x84 1/8. Offset paper. Volume 11,25 p.sh. Circulation 200 copies.
Price upon request. Order Ne 25.

Printed in the Publishing house of NLC «Karagandy University of the name of acad. E.A. Buketov».
28, University Str., Karaganda, 100024, Kazakhstan. Tel. (7212) 35-63-16. E-mail: izd kargu@mail.ru

© Karagandy University of the name of acad. E.A. Buketov, 2021



MA3MYHbBI — COAEP KAHUE — CONTENTS

BHNOJIOI'UA
BIOLOGY

Arystan L.B., Kamsayeva T.Kh., Tleukenova S.U., Sirman D.Yu., Nurkenova A.T. Effects of
carbohydrate content in seeds on the germination and viability after cryopreservation.............ccceeveerveennene

bpazuna T M., Konvicoaesa /1.T., Pynésa M.M., Fobpenxo M.A. YTouHeHHE BUIOBOM HPUHAIICHK-
HOCTH HEKOTOPBIX BUAOB LIenKyHOB (Coleoptera: Elateridae) Ha 0CHOBE MOJEKYIISPHO-TEHETHYECKOTO
P21 3 101 05 K 7: DO PP PSP P PPPPPPPPPPPPPPPPPPPRE
HKymabaesa b.A., Aiimawesa 3.I"., Jlebeoesa JIII., Anubexosa /[.A., Yynemosa JKIK., [llvinevic-

ko361 H. OTIeHKa KOJUICKIIMOHHBIX 00pa3lloB OBOIIHOHN (hacoiu Mo XO3SHCTBEHHO-IICHHBIM MTPU3HAKAM
B YCIOBHSX ATMATHHCKOM OOITACTH .....ecvvieierieeeieesreeesteeesiseeeseeessseessesesseesssessssssesssessssssssssessssesesssessssesannns

Epexeesa CIK., Apvicoaesa P.b., Mycpam A., Jlacno Opnoyu, Bazapbaesa T.A., Mykanoea I'.A.
Conrycrik Tsap-1llans Taburu (iiopacbiHaarsl Rosaceae Juss. TYKBIMIACBIHBIH AOPUTIK ©CIMIIKTEPiH
TKEPCTHIIIDY .vvveevreerureeasureesseeaseeesseeaseeassseesssessssssesssessssssesssesassssessssssssssasseesssessssssasssessssssssssessssesssssessssesnnsns

Yeleupayeva Sh.K., Dinmukhamedova A.S. Etiological structure of infectious agents in the urinary
tract AMONE CHILATEN ... ..viiiiiiiiie ettt e et e e tb e e st e e estbeessbeeestaeesbeesssaeessseassseeensseensseeenens

Levaya Ya.K., Zholdasbaev M.E., Atazhanova G.A., Akhmetova S.B. Antibacterial activity of
ultrasonic extracts of Salvia stepposa growing in Kazakhstan............ccccoccveveiiiiiiiiiniieiiiecieecee e

Capcembaes X.C., Cunsaeckuii FO.A., Kazuc Munawroc. BiissHue HU3KOMOJICKYJISIPHBIX TETITHIOB,
BBIICJICHHBIX U3 KOOBLIBETO MOJIOKA, Ha PA00OTOCIIOCOOHOCTD KPBIC IPU (PU3UUECKON HATPY3KE ...............

Sumembayev A.A., Danilova A.N. The comparative morphometric analysis of seeds representatives
of the genus Paceonia L. (Paeoniaceae Rudolphi) of the Kazakh Altai’s flora, introduced in the Altai
BOtanical GAIEN ........c.eeueeiiieeieieie ettt ettt ettt e e et e et e bt e st e se e st e e e sseenseseeseense st entenseeneensennes

Sagyndykova M.S., Imanbayeva A.A., Ishmuratova M.Yu., Gassanova G.G. Analysis of flora of the
medicinal plants Of the ALYTaU TEZION ....c.eiiiiiiiiiiieiiecee ettt et e et e stbesabeeaveebeebeebaesenenenas

Yunoubaesa A.JK., Amemos A.A., Cepbaesa A./]. 1ne e3eHIHIH KOFapFbl aFbICBIHIA CHPEK Ke3ne-
ceTiH, dHAeMOIK Rosa iliensis Chrshan. momymsnusSCHIHBIH ©CIMIIKTEP KAOBIHBIHBIH Te000TaHUKAIBIK
CHIIATTAMACKHL «....vvvvvveeeeeeeeeeeeeeeeeeeeeeseeaaaeeeeesssssasaaaseeeesssssaassseeeessssasanasseseesesssasnssseeeesssssannsssseeeesssnsnnssssseeesses

MEJIULINHA
MEDICINE

Akhmetova M.Zh., Nigmatullina R.R., Mindubayeva F.A., Tykezhanova G.M. Effect of serotonin on

ABTOPJIAP TYPAJIbI MOJIIMETTEP — CBEJEHUS Ob ABTOPAX — INFORMATION
ABOUT AUTHORS ...ttt ettt ettt st e b e bttt sb et e bt ebe et e s bt set et sbeennenees

Cepusa «brnonorusa. MeguuuHa. Neorpadumsa». Ne 1(101)/2021

14

20

29

38

45

50

58

67

74

82



BUoIorus
BIOLOGY

DOI 10.31489/2021BMG1/6-13

UDC 58.036; 57.043

L.B. Arystan*, T.Kh. Kamsayeva, S.U. Tleukenova, D.Yu. Sirman, A.T. Nurkenova

Karagandy University of the name of academician E.A. Buketov, Kazakhstan
*Corresponding author: laura.arystan.97@mail.ru

Effects of carbohydrate content in seeds on the germination
and viability after cryopreservation

This article is devoted to the study of the influence of cryopreservation on the preservation of sowing quali-
ties of seeds of representatives of the genus Picea: P. asperata (Rough spruce) and P. pungens (Spiny
spruce). As an alternative shock method of cryopreservation, the method of step-by-step 3-step temperature
reduction was used 1 stage +4 °C, 2 stage —18 °C, 3 stage —196 °C liquid nitrogen. Additionally, the effect of
4 time intervals (1 hour, 24 hours, 72 hours and 168 hours) of step freezing on seed quality was investigated.
To explain the results by photometry, the total carbohydrate content of the seeds is determined before the 3rd
freezing step (cryo interaction). The analysis of the results of germination showed that the seeds of the stud-
ied species respond in different directions to the step cryo freezing. So, seeds of P. asperata germination in
all tree experimental variants are higher on 4-32 % than in the control variant; and the maximum results are
revealed in the variant with time intervals of 168 hours. For P. pungens seeds, the germination rates in exper-
imental variants were on 18-22 % lower than in the control; and the largest germination rate of seeds among
experimental variations are revealed in variant with interval 24 hours. The determination of the total carbohy-
drate content of the tested seeds at different cryogenic freezing intervals found that this indicator varied sig-
nificantly depending on the time interval. The lowest values of total carbohydrates are found in variation with
a time interval — 24 hours. The maximum total carbohydrate content is determined in a variation with a time
interval — 1 hour. Correlation analysis between seed germination indices and total carbohydrate content es-
tablished a high relationship between these indices. So, for P. asperata, the value of the Pearson coefficient
was 0.86, and for P. pungens seeds — 0.91.

Keywords: cryopreservation, seeds, nitrogen, germination, viability, hydrocarbons, Picea pungens, Picea
asperata.

Introduction

Cryopreservation is an optimal method of unlimited long-term storage of the plant gene pool by freez-
ing plant material at an extra low temperature (—196 °C) [1]. This method allows preserving the cells and
protoplasts of various plants, including plants that cannot withstand dehydration, such as meristems, shoots,
zygotic and somatic cells, pollen and some types of seeds [2].

The long-term storage of seeds depends on a number of internal and external factors: species character-
istics, the degree of their ripening, the density of the seed bark, the composition of the main auxiliary sub-
stances, as well as humidity during the storage, temperature and aeration. The experience of T.P. Orekhova
showed that the degree of productivity of seed material after cryogenic freezing is influenced by the level of
humidity of seeds and the content of nutrients in them [3].

The most widespread is the low-temperature storage of plant materials under in vitro conditions. Low-
temperature freezing is also important because with a decrease in temperature, the coefficient of volume ex-
pansion of ice decreases [4]. The studies are carried out on woody plants by the storage of cultured material
in liquid nitrogen at a temperature —196 °C [5].

6 BecTHuk KaparaHavHckoro yHuBepcuteTa
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It is known that cells of vegetating plants contain endogenous osmotic active substances such as mono-
and disaccharides (glucose, fructose, sucrose), organic acids, amino acids and other compounds [6]. Their
significance and characteristic feature is influence the viability of plant cells and tissues to varying degrees
after cryopreservation processes of plants, followed by their storage at ultra-low temperatures in liquid nitro-
gen vapor (—183-185 °C) [7].

To successfully perform cryopreservation of various bio-objects, it is necessary to concentrate biopoly-
mer solutions in plant cells [8]. This method protects them from the lethal action of intracellular ice crystals.
In addition, partial dehydration and concentration of intracellular solution prevents the occurrence of pres-
sure destroying cells from the inside due to ice expansion. Therefore, the seed material for freezing and fur-
ther cryopreservation is taken in a state of deep rest [9]; the seeds must be dried to remove free water.

The accumulation of sucrose in plant tissues positively affects the cryopreservation of shoots of fruit
and berry crops. Hydrolysis of sucrose until mono-sugars negatively affects on the survival; and organic ac-
ids take an intermediate effect on the cryopreservation process. High accumulation of amino acid proline in
plant cells under stress conditions can significantly increase the ability to detoxify and reduce oxidative dam-
age.

Seeds of such arid plants as cacti, after drying, usually retain their germination [10]; their samples are
able to storage at cryogenic temperatures for a long time without significantly viability reducing [11-13].

The purpose of the present study is to determine the effect of carbohydrates in spruce seeds on the sur-
vival of plant material.

Materials and Methodology

Experiments are carried out in the laboratory of biotechnology and molecular Genetics of the
Karagandy University of the name of academician E.A. Buketov in 2018-2019. The objects of the study are
seeds of species of genus Picea A. Dietr. (Spruce): P. asperata (Rough spruce) and P. pungens Engelm.
(Spiny spruce). Seeds are obtained in October, 2018, according to the Index Semenium exchange between
the Moscow Nursery and Karagandy University of the name of academician E.A. Buketov. Seed materials of
P. asperata and P. pungense before experiments are stored at temperature +15 °C for 1 month.

The cryogenic freezing of seeds is performed in three stages with different freezing intervals (Table 1):

— 1 stage — freezing in refrigerator +4 °C;

— 2 stage — freezing in the freezer —18 °C;

— 3 stage — freezing in liquid nitrogen —196 °C.

Table 1
Variability of time intervals of different stages of seed freezing (in hours)
Number of variant 1 stage 2 stage 3 stage
1 variant 1 1 168
2 variant 24 24 168
3 variant 72 72 168
4 variant 168 168 168

Defrosting of seeds is carried out in a refrigerating chamber at a temperature of +4 °C for 1 hour. Before
sowing, the seeds are disinfected by 0.5 % KMnQ, and chlorine solution, each per 7 minutes. After steriliza-
tion, the seeds are washed three times in sterile distilled water with further drying. For seed germination, a
bath type crystallizer is used; germination is carried out in the climate chamber «Binder» KBW 240 with ar-
tificial lighting of 4000 lux, during 24 hours and at the temperature +23 °C. Seeds are planted on filter paper
in a crystallizer — by 25 pieces in 4 repetitions. Seeds of spurs with stratification at +4 °C for 3 months are
used as controls.

In experiments are determined the following parameters: energy of germination, seed germination, seed
rest period, carbohydrate content and loss of seed mass [14]. Energy of germination is calculated on 15" day.
Statistic processing is conducted by N.L. Udolsky [15].

Total carbohydrate content is determined on three variations of seeds by 50 pieces by photometric anal-
ysis techniques [16, 17]. The determination is carried out on Unico 1201 photo-spectrometer at a wavelength
320 nm. For calculation the total carbohydrate content, a calibration scale is built for the standard glucose
solution in the range from 5 % to 55 % at 11 points, with a step 5 %.

Cepus «buonorusa. MegmuuHa. Meorpadus». Ne 1(101)/2021 7
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Correlation analysis between total carbohydrate content values in seeds and germination indices of
seeds is performed by Pearson coefficient.

Results and Discussion

Mass and humidity of 1000 pieces of seeds are determined on the analytical scales of NPV 220 in tripli-
cate (Table 2).

Table 2

Mass and humidity of seeds of P. asperata and P. pungens

Species Mass of 1000 seeds, g Humidity, %
P. asperata 5.34+0.19 4.0
P. pungens 3.66 + 0.03 2.3

The results of cryogenic freezing of seeds showed that P. pungens seeds were more resistant to expo-
sure extra low temperatures compared to P. asperata seeds. So, for P. asperata, the best result of seed ger-
mination is observed in the 4th variant — 22 %, for P. pungens the maximum germination is noted in the
2nd variant — 32 %.

In experiment the energy of germination of P. asperata was on 16 % higher than in control variant; for
P. pungens — on 18 % lower than in control (Fig. 1, 2).

25

20

15

10

control 1 how lday 72hows 1 week

B energy of germination @  seed germination

Figure 1. Seed germination and energy of germination of P. asperata

50
40
30
20

10

m -
— A——
-

control 1 hour lday 72 howrs 1 week

B energy of germination @ seed germination
Figure 2. Seed germination and energy of germination of P. pungens

The smallest germination of P. asperata seeds is recorded in the 3rd variant (10 %); for P. pungens —
in the 4th variant (22 %). Thus, P. asperata had the lowest energy of germination on 4 % higher than the
control values. P. pungens’s was on 28 % lower than in control data.

The best indicators of energy of germination are noted in the 2nd variant of cryogenic freezing. So, for
P. asperata the energy of germination was 20 %, for P. pungens — 24 %.

The results of the resting energy index after the step-by-step cryogenic freezing of the seeds revealed a
different seed response according to the experience options. For P. asperata seeds the maximum resting en-

8 BecTHuk KaparaHguHckoro yHuBepcuteTa
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ergy indicator among experiment is recorded in the 3rd variant with an indicator 23.6 days; for P. pungens,
the minimum value is noted in the 4th variant and amounted to 13.9 days. The minimum value of seed rest-
ing energy in the experiment is observed in the 2nd variation with 14 days for P. asperata and 13.5 days for

P. ungens (Table 3).

Table 3

Parameters of the resting energy index of P. asperata and P. pungens after cryopreservation

The resting energy index, days

Variants P. asperata P. pungens
Control 6 13.3
1% variant 0 0
2" varjant 14 13.5
3" variant 23.6 0
4™ variant 17.6 13.9

The largest decrease in the mass of P. asperata seeds is observed in the 1st variant of the study, which
was 3 % (Fig. 3).

0.6

Q--_.,_'______

—

04

—4— 1 howr
i —— 24 hours
0.2 72 hours
i —— 168 hours

Mass of seeds before

cryopreservation

Mass before
experiment

Figure 3. Change in mass of P. asperata seeds before cryopreservation

For P. pungens seeds, the most significant weight decrease was observed in the 3rd variant, where the
seed weight degreasing was 1.68 % (Fig. 4).

0,39
¢ =
0,33
0,37
0,36 —4— 1 hour
035 - = = —— 24 hours
g 72 hours
0,34
—— 168 hours
0,33
0,32 T 1
Mass before Mass of seeds before
experment cryopreservation

Figure 4. Change in mass of P. pungens seeds before cryopreservation

Photometric analysis of the content of carbohydrates showed that this parameter did not have any de-
pendence on the duration of the cryo freezing stages. So, in P. asperata seeds, the lowest carbohydrate con-

Cepusa «brnonorusa. MeguuuHa. Neorpadumsa». Ne 1(101)/2021 9
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tent is recorded in the 2nd variant (21 %). The maximum carbohydrate content is recorded in the st varia-
tion (52 %).

The difference between the maximum and minimum carbohydrate content in P. asperata seeds was
31 %. In P. pungens seeds the minimum carbohydrate level is noted in the 2nd variant (21 %) (Table 4).

Table 4
Relative total carbohydrate content at different stages of freezing (in %)
Species 168 hours 72 hours 24 hours 1 hour
P. pungens 40.0 Ak 21.0 59.0
P. asperata 24.5 42.5 22.0 52.0

Note. ¥*** — the total carbohydrate content is outside the defined scale.

The correlation coefficient between carbohydrate content and germination for P. asperata seeds was
0.86; for P. pungens — 0.91, which indicates the presence of a high association between these indicators.

The results of the studies showed a significant difference in the reaction of seeds to cryogenic storage.
In P. asperata seeds, in 3 variants of the experience, germination was higher than in the control, and
amounted to 4 to 32 %. In P. pungens seeds in the experiment the germination was on 18-22 % lower than
for control data. An important indicator is the duration of each of the freezing steps. The greatest indicators
of germination of seeds were experience variants with time intervals of 24 and 168 hours. After one hourly
interval of phased freezing, neither species seedlings appeared. Similar results are obtained in the experi-
ments of G.V. Verzhuk [18]. The physical effect is due to large intracellular ice crystals, which form during
rapid cooling and cause mechanical damage [19].

The germination of P. asperata seeds increases as the duration of each of the freezing stages increases,
and in P. pungens seeds, the germination of seeds decreases as the freezing intervals increase.

In our opinion, this may be the result of the fact that the level of free water in seed cells of different
species has different evaporation rates, which in turn leads to different carbohydrate contents [20].

The most important factors determining the possibility of long-term storage of spruce seeds is their
humidity before laying cryopreservation [21]. Comparison of carbohydrate content data in the seeds of the
studied species indicates that high carbohydrate content negatively affects the storage process. This
contradicts the data available in the literature. Thus, in the work of G.E. Speranza [22] it is indicated that an
increase in carbohydrate content contributes to the binding of water molecules, reduces the risk of further
dehydration. In pollen studies, a higher carbohydrate content contributed to keeping water within certain
limits, resulting in a slower decrease in its viability.

It is found that germination directly related to the type of carbohydrates and their content [17]. This
makes it possible to assume that the carbohydrate ratio changes during storage, which requires additional
studies.

Conclusion

As a result of the experiments carried out, it was found that the seeds of P. pungens and P. asperata
have a multi-directional reaction to the influence of influences beyond low temperatures. Thus, the energy of
germination and germination of P. pungens seeds decreases relative to the standard method of stratification
of seeds, P. asperata seeds increase.

The greatest effect on the safety of P. pungens seeds during staged freezing is the time intervals equal to
24 hours, for P. asperata seeds — at the time intervals 24 and 168 hours. Accelerated phased freezing at
hourly intervals adversely affects the preservation of seeds under cryogenic freezing conditions. Thus,
freezing with a time interval of 24 hours should be proposed to freeze the seeds of the two species of spruce
being studied.

Correlation between seed germination indices and total carbohydrate content in P. pungens and P.
asperata seeds is determined. It has been established that an increase in the level of carbohydrates in seeds is
lithing, exceeding this limit negatively affects the preservation of sowing qualities.

The researchers are conducted according to grant project of Science Committee of Ministry of Educa-
tion and Science of Republic of Kazakhstan (No. AP09259548).
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JLb. Apsictan, T.X. Kam3aena, C.Y. Tneykenona, JI.}O. Cupman, A.T. Hypkenosa

HIpipma TYKbIMIAPbIHBIH KPHOKOHCEPBANUSAIAH KEHIHTIT CAKTAYbI
MeH OHIMIUTIriHe KOMipcy AeHreiiniH dcepi

Makanana Picea TybICBIHBIH OKinzepi P. asperata xoHe P. pungens WbIpiia TYKbIMIAPBIHBIH OMIpIICHAIr HE
JKOHE CaKTaTyblHAa KPHOKOHCEPBAIMs dAICIHIH ocepi 3eprrenmi. Kpnomysnarynsry Oamamansl opici perinme
TeMIIepaTypaHbl Ke3eH-Ke3eHMEH 3 caTbUIbl TOMEHIETY dfici KonmaHsuiasl: 1 keseq +4 °C, 2 ke3eH —18 °C,
3 kezeH —196 °C cyiibIK a30T. KockiMina 4 yakwIT apanbiFbiHbIH (1 carat, 24 carat, 72 carat, 168 carar)
TYKBIMHBIH CaKTalyblHA ocepi 3epTTeiui. AJbIHFaH HOTIKeIepai (OTOMETpHs dIiciMeH TYCIHAIPY YLIiH
3 My3laty Ke3eHiHiH alablHIa TYKbIMAAPAAFEl KOMIPCYJIap IbIH JKalllbl MeJILIepi aHbIKTaI bl TYKbIMIapIbIH
OHIMJIUIIK HOTIKEJIEpiHe JKYPri3UIreH Tajunay 3epTTeNreH TYPJIepAiH TYKbIMIAphl KPHOMY3/aTyFa ap TYpii
ocep ererinin kepcerri. CoHbIMEH, P. asperata TYKbIMBIHAA 3 OSKCIIEPUMEHTTIK HYCKaJa TYKbIMHBIH
eHIMIUITI OakplIay MoHIHEH 4-32 % >KOrapbl OOJIABI, ajl TYKBIMHBIH >KOFaphl OHIMALTIr 168 carar yaksIT
HHTEPBANbl  KOJNJAHBUIFAH Bapualysia aHBIKTAABL. P. pungens TYKbIMIApbIHIA OSKCICPUMEHTTIK
BapHaLysIapAarkl TYKbIMHBIH OHIMALIIK KepceTkilrepi Oakpuiay MoHaepiHeH 18-22 % TemeH 0oibl, ai
IKCIIEPUMEHTTIK Bapuauysiap apacblHAAFbl TYKBIMHBIH JKOFapbl OHIMIUIr 24 caraT yaKbIT HHTEpBaJbl
KOJIIQHBIIFaH BapHaLMAla aHbIKTANABL. 3€PTTENreH TYKbIMAApPAAFbl KeMipCyslapAblH JKalllbl MeJIIepiH
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KPUOMY3JATy[IbIH 9P TYpJi apajblKTapblHAa aHbIKTAy Oy KOPCETKill YaKbIT apaJibIFbIHA OaiIaHbICTHI
aiitapibIKTail ©3repeTiHiH aHbIKTazbl. KemipcymapablH jKaimbl KypaMbIHBIH TOMEHIT MoHI 24 caraTThIK
BapHalHsIa, MaKCUMaIIbl MOHI | caraTThIK BapHalUsga aHbIKTaJAbL. TYKBIMHBIH OHIMALTIK KOPCETKIIITepi
MEH KOMipCyJIapIbIH Kbl MOJIIEpi apachIHAAFbl KOPPEISIUSIIBIK TaNay OChl KOPCETKIIITep apachlHAa
sKoFapbl Gainaneic opHaTTEL. CoHBIMEH P. asperata mbipmackinaa [upcon koapdunuentinin Moni 0,86, an
P. pungens msipima tykeiMbraga 0,91 nexreifinge 6ommbL.

Kinm ce30ep: kpuocakray, TYKbIM, a30T, OHIMALIIK, ©Cy KapKbIHIBUIBIFEL, kKeMipcy, Picea pungens, Picea
asperata.

JLb. Apsicran, T.X. Kam3aesa, C.Y. Tneykenona, /[.FO. Cupman, A.T. Hypkenosa

BimsiHue conep kaHusl yIJIeBO0B B CEMeHaxX
HA X BCXO0XKECTh M COXPAHHOCTh MPH KPHOKOHCEPBAMHI

CraThsl TOCBSIIEHA W3YYEHWIO BIMSHHS KPHO3aMOPAaXWMBAHUS HAa COXPAHEHUE ITOCEBHBIX KAueCTB CEMSH
npexacraBureneii pona Picea, P. asperata (ens mepmasas) u P. pungens (enp komouas). B kadectse
IBTEPHATUBHOTO IIOKOBOTO CIOCO0a KPHO3aMOPaXMBAHUS OBUT NMPUMEHEH METOJ II03TAIlHOTO 3-CTyIeH-
4aToro CHWXKEHUs Temmeparypel: 1 stam — +4°C; 2 — —18°C; 3 — —196 °C. JlomomHUTEIFHO OBLIO
nccieI0BaHO Bo3zaeicTBUe 4-X nHTepBaioB (1 4, 24, 72, 168 1) cTynmeH4aTOro 3aMOpaKMBaHUs HA [TOCEBHbBIE
KayecTBa ceMsH. [ OOBSCHEHMS IOJNYYEHHBIX PE3yJIbTaTOB METOJOM (OTOMETPHH ObLIO ONPEAENICHO
olmee conepKaHHE YIJEBOAOB B CEMEHaX Iepex 3-M JTaloM 3aMOpaXHBaHHA (KPUOKOHCEPBAIUH).
IlpoBeneHHBIN aHANU3 pPe3yabTaTOB BCXOXKECTH CEMSIH II0Ka3all, 4TO CEMEHa MCCIENOBaHHBIX BUJOB
Pa3HOHAIPABJICHHO PearupyroT Ha MOITANHOE Kpro3aMopaxusaHue. Tak, y ceMsH P. asperata B 3-X BapHaH-
TaxX BCXO0XKECTh CEMSH OblIa BBIIIE KOHTPOJBHBIX 3HauCHHUi, B mpexpenax 4-32 %, HanOoJbIIas BCX0XKECTh
ceMsH ObUIa BBISBIICHA B BAPHAHTE C HHTEPBAJIOM 168 4. Y ceMsH P. pungens MOKa3aTeNIN BCXOKECTH CEMSH
B ACKIeprMeHTe Obuth Ha 18-22 % Hmke KOHTPOJIBHBIX 3HAYCHUH, a HanOOJbIIas BCXOXKECTh CeMsH ObLia
oOHapyXeHa B BapHaHTe ¢ HHTepBaioM 24 4. OnpeneneHne o0IIEero CoAepKaHus YIriaeBoA0B P Pa3In4HbIX
MHTEpBaIaX KPHO3aMOPAXHUBAHUS YCTAaHOBMIIO, UTO JAHHBIHM MOKAa3aTellb 3HAUUTEIbHO BappHupyeT. Hanbomnee
HHM3KHE 3HAYEeHUs OOLIEro COAEPMkaHHs YIIIEeBOAOB ObIIM BBIABICHBI B BApUALUH C BPEMEHHBIM WHTEPBAJIOM
24 4. MakcuMmanabHOE 3HAuY€HHE OOLIET0 COAEPXKAHUS YITIEBOLOB OBUIO ONPEAEICHO B BapHallMU C
BpPEMEHHBIM HHTepBanoM 1 4. KoppersIuoHHbIi aHai3 MeX/y ITOKa3aTeIIMH BCXOXKECTH CEMSH U OOIIHM
COZIIEPXKAHUEM YIJICBOJOB YCTAHOBHJI BBICOKYIO B3aHMOCBSI3b MEXIy JaHHBIMH IIOKa3aTelsIMH. Tak, y
P. asperata 3nauenne ko3¢ punuenta [Tupcona cocrasmio 0,86, a 'y cemsn P. pungens — 0,91.

Kniouesvie cnosa: xpruo3aMopaKuBaHUe, CEMEHA, a30T, BCXOKECThb, IPOpacTaHue, yrieBoasl, Picea pungens,
Picea asperata.
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YTouHeHUe BUI0OBOI NPUHA/IJIEKHOCTH HEKOTOPBIX BUI0B IeJIKYHOB
(Coleoptera: Elateridae) Ha ocHOBe MOJIEKYJISIPHO-TEHETHYECKOI0 aHAJIN3a

B craTbe npuBeeHs! cBeAeHHs 00 anpobalui COBPEMEHHBIX METOI0B M YTOYHEHMH BUA0BOH MPUHAIEKHO-
CTU MOYBOOOUTAIOIIUX JINYMHOK IIEJIKYHOB (IIPOBOJOYHHKOB) HA OCHOBE MOJIEKYJISIPHO-TE€HETHUECKOTO aHa-
m3a (JJHK-6apkonupoBanns). BriepBeie morydeHs! JaHHBIE 10 TIOJHOM UICHTHYHOCTH onpenenenHbx JJHK-
TIOCIIeIOBaTeIbHOCTEH psia BUAOB menkyHoB (Coleoptera: Elateridae), oburaromux Ha Tepputopun Kocra-
Haiicko# obnactn (KazaxcraH), — omacHBIX BpeauTenel CelbCKOXO03SHCTBEHHBIX KYIbTYp. B To ke Bpems B
MHpOBOM reHerndeckoM Oanke (GenBank) me obHapyxens! maentnunsie JJHK-nmocnenoBarenmsHocTH pac-
mr(pPOBaHHBIX HYKJICOTUAHBIX mocnenoBarenpHocTeit JJHK mis pspa usydeHHsix dk3eMuisipoB. OCcHOBO#M
JUIS HACTOSIILIETO HMCCJICAOBAHUS MOCIYKHIN MaTepuainsl, coopaHubie B 2018 r. B moa3oHe 0OBIKHOBEHHBIX
YepHO3eMOB Ha Cymnec4yaHblx mouBax (MeHIpIkapuHCKuil paiioH). OTOOp JTHYMHOK MPOBOAMICS METOAOM
CTaHJApPTHBIX MOYBEHHO-300/I0THYECKHX Mpo06. Pukcanust ¥ XpaHEeHHE OTOOPAHHBIX JHMYMHOK IIEIKYHOB
OCYIIECTBISUIUCH 10 METOAUKE MOATOTOBKH 0OPa3IOB Ul MOJIEKYJISIPHO-TEHETHYECKOTO aHain3a ¢ (uKca-
el B 96 %-noM crimpre. [locne TpaguIMOHHOTO ONpeeIeHNs] TAKCOHOMHYECKOTO MOJIOKEHHS COOpaHHBIX
9K3EMIUBIPOB MACHTH(UKAUS BUIOB IPOMCXOIMIA METOZAMH T€HETHIEeCKOTO aHalIn3a M0 HYKJICOTHIHON
TIOCJIeIOBATENFHOCTH reHa cyOoseruHunE! 1 muroxpoM C okcunassl (COI). Pabotsr 66 nposenens! B JIHK-
naboparopun My3ses ectecTBeHHOU uctopun YHuBepcutera I. Ocno (Hopserus). COopka u pacudpoka
HYKJIEOTHIHBIX TocnenoBatenbHocteit JIHK wnccmenyemeix o006pas3inoB BEMHCh € MOMOINBIO MPOTpaMm
«CodonCodeAligner» u «MEGA-X». B pe3ynbTarte uccieoBaHuil yIau0Ch BbISIBUTH MOJIHYIO HASHTHYHOCTh
JHK-nocnenoBareabHOCTEH HECKOJIBKUX MAacCOBBIX BHIOB LICJIKYHOB, TOTZA KaK PAl paciIM(ppOBaHHBIX
JIHK-mocretoBaTeIbHOCTE MOJIEIBHBIX 3K3EMIIIPOB OTCYTCTBOBAT B T€HETHYECKOM OaHKe, 4TO Tpedyer
TIOTIOJTHEHUSI €r0 HOBBIMH JTaHHBIMU.

Kniouesvie cnoea: IENKyHBI, XECTKOKpBUIbIE, JIMYMHKH, BpEIUTENH, reHerudyeckuil anamum3, JIHK-
OapkoaupoBanue, Kocranaiickas obnacts, Kazaxcras.

Beeoenue

PazBuTHEe MOJICKYIISIPHO-TEHETUYECKMX METOJOB M3YUYCHUS KUBOW OMOTBHI CTABUT 3aJa4Yd TOIOIHEHUS
TeHETUYECKOro O0aHKa M JaHHBIX O OMOJOTMYECKOM pa3HooOpasuu. HecoMHEHHBIN WHTEpec MpeicTaBisieT
u3yuenne JJHK-nocnenoBaTenbHOCTEN BaKHBIX B HAYYHOM M MPAKTUYECKOM OTHOIIEHWU BUIOB. lllenkyHsb
(Coleoptera, Elateridae) — ceMeHCTBO KeCTKOKPBUIBIX, BKJIIOYAIOIIee B MEPOBOi (ayne 6omee 12000 Bu-
noB [1]. ITouBooOuTaronye JNYMHKA MHOTUX BUJIOB IIEIKYHOB C TBEPJBIMU MOKPOBAMH M3BECTHBI MOJ Ha-
3BaHHMEM TPOBOJOYHUKH. OHU MOBPEKIAIOT MOI3€MHBIE YaCTH CEIbCKOXO3SIICTBEHHBIX U APEBECHBIX KYIb-
Typ. Apyrue BUIBI MIETKYHOB UTPAIOT CYIIECTBEHHYIO POJIb B )KM3HH 3KOCHCTEM B POJIHU AECTPYKTOPOB pac-
TUTENBHBIX OCTaTKOB, KCHJIO(AroB, HEKPo(haroB MM XHITHHUKOB, PErYIHPYIOIIUX YHCICHHOCTh OECII03BO-
HOYHBIX [2—0].

JaHHble 0 (ayHe, SKOJIOTHH H PACIPOCTPAHEHUM INeNKyHOB Ka3zaxcraHa mpuBOAsTCS B paborax
E.JI. T'ypwesoit, I'.I'. Ixxunke6aesoii, I'.)K. Opmanosoii, H.I'. Ckonuna, P.C. TyrymeBo#i u Apyrux ucciemno-
Bareneir [5-9]. Ceenenus mno ¢ayHe menkyHoB KocraHalickoli o0ilacTH HMMEIOTCS B psje padot
T.M. Bbparunoii [10-13]. B cocraBe dayHbI MENKYHOB, JHIMHKA KOTOPHIX OOUTAIOT B MOYBE, 3aPETHUCTPUPO-
BaHo 15 BumoB u3 8 pomos [11-14].

Lenpro maHHOUM pabOTHI OBLIO alPOOMPOBAHKUE METOJOB MOJCKYISPHON HISHTH()UKAIINN HACEKOMBIX,
KOTOPBIC TO3BOJISIOT ONPECIUTh MPUHAIICKHOCTh TECTUPYEMBIX 00pa3ioB K ONpeIeICHHOMY TaKCOHY C
MOMOIIBI0 KOPOTKUX reHeTndeckux MapkepoB B JIHK, HazsiBaeMbix mTpux-koauposanueM JIHK. Hltpuxo-
BOE KOJHMPOBAaHUE MPUMEHHUTEILHO K UACHTU(UKAIINN 300JI0THIECKHX 00BEKTOB IMMOKA3bIBAET, YTO MHUTOXOH-
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npuaibHas reHonuroxpoMekokcuaaza [ (MCII) MoxkeT ciyuTh SAPOM TI00ATEHON CHCTEMbI OMOJIOTHYEC-
CKO UACHTH(UKAIINN KUBOTHBIX [15].

Memoowvl u mamepuanst

s reHeTrYecKoro aHanu3a Ob1o 0TOOpaHo 16 JIMYMHOK LIETKYHOB U3 PA3JIMYHBIX 110 SKOJIOTUIECKUM
YCIIOBUSIM M YPOBHIO XO3HCTBEHHOI'O OCBOEHUS MOJICJIBHBIX YYacTKOB Ha TEPPUTOPUU MEHABIKapUHCKOIO
pationa Kocranatickoii obmacTu: (Imoa30Ha OOBIKHOBEHHBIX YEPHO3EMOB, cymiecH): 1) 3anexsb S5 Jet; 2) 3a-
nexp 32 roza; 3) mieHNYHOe NoJjie; 4) UeNUHHBIN CTenHOH yyacTok. OTOOp IMYMHOK HPOBOAMIICS METOJOM
CTaHIAPTHBIX MOYBEHHO-300JI0THYecKuX mpoO [16]. Tlocne n3bsATHA W3 TOYBHI JIMYMHKM MTOMEIIAJIHNCH B
96 %-up1il 3THNOBEIHA criupT. [locne nByX-Tpex 3aMeH (PUKCUPYIOIIEH KUIKOCTH STHKETHPOBAHHBIE 00Pa3IIbl
OBLTM TIOMEIIEHBI B MOPO3HWIBHYIO Kamepy. | eHermueckwii aHanm3 mnpoBoawmics wMeromom JIHK-
OapkoaupoBanus B naboparopun Mysest ectecTBeHHOM uctopun YHuBepcurera r. Ocno (Hopserus). s
HOJTrOTOBKU 00pa3loB U MOJIEKYJISIPHO-TEHETUYECKOI0 aHajlu3a ObUIO BBIIIOJHEHO CEMb II0CIIEN0BATEIbHbIX
sTanoB: 1) mopdonornyeckas uacHrudukanus Buaos; 2) sxcrpakuus JAHK, gacte 1; 3) skcrpakius JHK,
qacts 2; 4) [1LP, Taq-monumepasa; 5) renp-snekrpodopes; 6) ouncTKa; 7) IOArOTOBKA 00pa3IoB AJs CEKBe-
HupoBanus B StarSEQ. TakcoHBI MPUBOIATCS MO KIACCU(PHUKALNHU, TPUHATON B 300J0rMYECKOM HHCTHUTYTE
PAH [11]. Cbopka u pacumdpoBka HYKICOTHIHBIX mocienoBarensHocTet JIHK mcciaemyeMbix oOpasmon
npoBoaAwauCh ¢ momoinipio mporpamm «CodonCodeAligner» u «MEGA-X». Bonee mompoOHO MeTomuka
MPOBEIEHHsI TCHETHYECKOT0 aHANIK3a OIMCAaHa B paHee OMyOJUKOBaHHBIX MaTepraiax [14].

Pesynomamot u obcysicoenue

N3 06pa3nos ot 16 coOOpaHHBIX SK3EMIUIIPOB JIMUYHHOK MIECTKYHOB (ITPOBOJIOYHHUKOB) METOJOM TCHETH-
YECKOTO aHanu3a ObUIO MACHTU(UIMPOBAHO 3 BHJA IICITKYHOB, SBISIONIMXCS THUIHMYHBIMA OOHMTATEISIMU
cTenmHOM 30HBI: Selatosomus latus (3 3k3.), Agriotes sputator (1 3x3.), Hemicrepidius niger (2 3x3.). KpaTkoe
OTIHCaHUE MOATBEPK/IEHHBIX BUIOB PUBEACHO HIKE!

1. Selatosomus (Selatosomus) latus (Fabricius, 1801) — IInpokuii menaxkyH.

Marepuan: Kocmanatickas obnacms, MenOvikapunckuti patiown, sanexcos 5 nem, 28.V.2018, 1 3k3.;
Kocmanaiickaa obnacmos, Menovixapunckuil paiion, nuienuynoe noie, 22.V.2018, 1 sx3.; Kocmanaiickas
obnacmov, Menovixapunckuil pation, yeauna, 27.V.2018, 1 sx3.

Ilupoko pacmnpocTpaneH B paBHUHHON yacTn Ka3zaxcraHna (KpoMe IyCTHIHbB), 3aXOIUT B TOPHBIC CTEITH.
Ha Cesepe Kazaxcrana otmeuaeTcst moBcemMecTHO. B jecoctenn oOMTaeT B OTKPHITBHIX OMOTOMAX; B CTEISX
KaK B OTKPBITHIX MECTOOOMTAHUAX C Hanbosee OIaronpHusTHBIM PEXUMOM YBIXHEHHS, TaK U IO TOJI0TOM
JPEBECHOM PAaCTUTENHLHOCTH. 30HA HAWOOJbIEH BPEAOHOCHOCTH — CTEIHBIC U CyXOCTCIHBIC paioHBI 3a-
nanHo-Kazaxcranckol, Kocranaiickoii, AxmonuHckou, IlaBnomapckoi, Kaparangunckoit, BoctouHo-
Kazaxcranckoii o0nacteit (MMOBpexAaeT caMmble pa3Hble KyJIbTyphl, 0COOCHHO KYKYpYy3y, SIYMEHb, NIICHUILY,
KapToQeIn).

2. Agriotes (Agriotes) lineatus (Linnaeus, 1758) — IloceBHoii mosiocaThlii IeJKYH.

Marepuan: Kocmanaiickas obaacms, Menovixapunckuil paiion, 3anexco 5 nem, 28.V.2018, 1 oxs.

OOwuTaeT B JIECOCTEITHONW M CTEIHON 30HaX, a TAKXKEe B TOPHBIX crersax Kazaxcrana. MaccoBhIil Bpenu-
TeJb Ha nanrHe. [loBpekaeT MHOTHE CEITbCKOXO3SMCTBEHHBIC KYJIBTYPhl — IIOJICBEIC, XJICOHBIE, OTOPOIHEIE,
MHOTOJIETHHE TPaBBI, CEMEHA, BCXO/IBI, a TAK)KE MOJIOJIbIE CAKEHIIBI B Ca/Iax.

3. Hemicrepidius niger (Linnaeus, 1758) = Athous niger (Linnaeus, 1758) — YepHblii IeJKYyH.

Marepuan: Kocmanaiickass obnacms, Menovikapuuckuii paiion, 3anedxcy 30 nem, 25.V.2018, 1 3k3.;
Kocmanaiickas obnacms, Menovikapunckuii pation, yeauna, 27.V.2018, 1 sx3.

PacnpocTpaneH MpenMyIecTBEHHO B JIECHOH U JiecocTenmHoM 30Hax CeBepHoit u LlenTpansHOol EBpo-
nel, B EBponeiickoit uactu crpan CHI™ (kpome Kpaiinero Cesepa u tora), 3anagHoit Cubupu (10 JecoTyHI-
pBI), BcTpeuaetcs Ha ceBepe Kazaxcrana. JIMUMHKY BCESTHBIC, YaCTO HAHOCAT BPEJl CEIbCKOXO03SHCTBEHHBIM
KyJIbTypaM.

UneHTndukanms mMeNKyHOB MO JHYMHKAM OCYIIECTBISUIACH MO HYKJICOTHIHOHN IMOCIEOBATEILHOCTH
rena cyobeannunsl 1 quroxpom C oxcunasel (COI). Crnenyer 3ameTuts, uto reH COI koxupyercss MUTOXOH-
npuanbHoit Monekynon JIHK (mt/IHK). Pe3ynpTaTsl cekBeHMpOBaHHUS MaTepHralia ObIIN ITOIBEPTHYTHI OHO-
nH(pOPMATHIECKOMY aHAJIHN3y, B X0/€ KOTOPOTro HykieoTHaHas mocienoBaTtensHocTh JIHK, momyuennas B
MPOIIECCE CEKBEHUPOBAHUS, CPAaBHUBAIACH C PA3IMYHBIMU HYKJICOTHIHBIMH MocieaoBaTenbHocTsmu JTHK,
XpaHANIMMHCS B MEXAYHApOJHBIX 0azax maHHbIX (I'enOanke) [16] (cM. Tabm.). [Ipu coBmageHnn HyKIICO-
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TUAHOW TOCIEA0BAaTEILHOCTH aHAIM3UPYEMOTO BUAA C BUIOM, BHECEHHBIM B 0a3y I'enbanka, moATBepKaa-
eTCs BUJ )KMBOTO OpPraHU3Ma.

Ilo nessitu 3k3eMIuIsipaM He Obuln HaiineHsl coBnageHus ¢ JJHK-nmocienoBaTenbHOCTSIMU B TeHETHYE-
CKOM OaHKe. JTO, BEpOATHO, YKa3bIBaeT HAa OTCYTCTBUE PaCIIU(PPOBAHHBIX T€HETUUECKUX MOCIE0BATENBHO-
cTeil MpoaHATM3NPOBAHHBIX BUAOB B 0a3e NaHHBIX MHUpOBOro I'eHeTnmueckoro OaHka, 4To TpeOyeT naibHEN-
IINX UCCIIEJOBAaHUHI M PETHCTPAlNU HACHTH()UIIMPOBAHHBIX BUI0B. MaTepHaibl TOJIBKO OJHOTO SK3eMILUIIpa
He OpuH pacmudpoBansl 1 JJHK-nocnegoBateasHOCTH HE TOTYYEHBI (CM. Ta0I.).

Tabnuma
Bujapl meaKkyHOB U onOpHbIe MocjenoBareabHocTu (GenBank)
No | Jlata cbopa HazBanwue Buna Jmaa JlanHble omopHO# nocaenoBatenbHOCTH (GenBank)
n/m Hnocaea0Ba- LOCUS Hmna (bp) ABTOpEI
TENBHOCTU
(bp)
1 |28.05.2018 | Selatosomus latus F. 673 MG230720 658 Douglas H.B., Kundrata R.,
2 | 22.05.2018 | Selatosomus latus F. 657 Janosikova D. and Bocak L.
3 |27.05.2018 | Selatosomus latus F. 658
4 | 25.05.2018 | Hemicrepidius niger L. 471 KM447295 594 Hendrich L., Moriniere J.,
Haszprunar, G., Hebert P.D.,
Hausmann A., Kohler F. and
Balke M.
5 | 27.05.2018 | Hemicrepidius niger L. 661 KU914016 658 Rulik B. and Ahrens D.
6 |28.05.2018 | Agriotes lineatus L. 658 CV160923 695 Hughes J., Longhorn S.J.,
Papadopoulou A.,
Theodorides K., de Riva A.,
Meijia-Chang M., Foster P.G.
and Vogler A.P.

Brno mokazano, uro ans JJHK-0apkoaupoBanus 10CTaTOYHO Majoro KOJIMYECTBa OMoMarepuaia it
MOATBEPK/ICHHSI TOYHOCTU ONpE/CIICHUs BHUA (IBYX OJMHAKOBBIX MOCIEIOBATEIHLHOCTEH HE CYIIECTBYET,
omunOKa uckioYeHa). M3 HeToCTaTKOB MOJIEKYJISIPHO-TEHETHYECKUX METOZOB CIIEAYeT yKazaTh Ha JOPOTYIO
CTOMMOCTH TIPOBEICHUS aHaIN3a U OTCYTCTBUE JTAaHHBIX B [ eHOAHKE MO OTAEITHHBIM BHJIaM, KaK, HAIIpUMeED,
IO 1IeJIOMY PSIY MPOAHATIU3UPOBAHHBIX BUJIOB.

Raxnouenue

Ha ocHOBe MeTOIOB MOJIEKyIApHO-TeHeTHIecKoTo aHanu3a (JJHK-mrpuxkomupoBanne) 61U TIOITyYe-
HBI aHHbIe 0 onHON uaeHTnyHocTH JJHK-mocnenoBarensHoCTEl Tpex BUIOB MICIKYHOB, OOUTAIOMINX Ha
tepputopun Kocranaiickoit oOmactu (Kazaxcran): Selatosomus (Selatosomus) latus (Fabricius, 1801),
Agriotes (Agriotes) lineatus (Linnaeus, 1758) u Hemicrepidius niger (Linnaeus, 1758), THYUHKH KOTOPBIX
SBIISIIOTCS. OTIACHBIMH BPEIUTEISIMH CEJIbCKOXO3IMCTBEHHBIX KyIbTyp. HykieoTuaHas mocinenoBaTenbHOCTh
JHK neBsaTH 5K3eMIUIApOB MIECIKYHOB pacmmdpoBaHa, Ho wuaeHtuunble JIHK-mocnemoBarenpHOCTH B
numMmerolneiics 6a3e TaHHBIX He 00HAPYKEHBL. ITO YKa3bIBACT HA OTCYTCTBUE MH(POPMAITUH 10 JAHHBIM BUIaM,
410 TpeOyeT AalbHEHIINX UCCIeIOBAaHNH U MOMoIHeHUs 0a3bl B MUpoBOM [ 'enOanke. Hanbomnee npoxykTus-
HBIM SIBIISIETCS COYETAaHHE CPAaBHUTEIBHO-MOP(OIOTHIECKUX METOIOB H3yUeHHS OMOJIOTHYECKOTO pa3HO00-
pasus ¥ MOJIEKYJISIPHO-TeHEeTUYECKUX MCCIIEIOBaHUH 1 pacmnpoBKa MMOJIHOTO TeHOMa OPTaHU3MOB.

brazooaprocmo

ABTOpBI OJIaroJapsAT BeeX JIMII, OKa3aBIINX MOMOIIb IIPH BHIIIOJHEHNH TTOJIEBBIX HCCIEIOBAaHUHA U 00pa-
0oTke MaTepuaynioB. JlaHHOE WCCleOBaHWE MPOBOIMIIOCH B XOJI€ BBHIMOJIHEHUS WHUIUATHBHOW HAyIHO-
HCCIIeIOBATENhCKON paboThl «OleHKa BIMSHAA 3eMJIECTIONB30BaHI M U3MEHEHUH KIMMara Ha cooOIIecTBa
MOYBEHHBIX Oecro3BOHOYHBIX (Me3odayna)» (3apeructpupoBana B AO HIII'HTD, Ne 0119PKIM0195) u BBI-
MOJTHEHHUS] MEKAYHAPOJHOTO HAYYHOT'O MpoeKTa «HHOBAaLUK ISl YCTOHYUBOIO UCIIOJIB30BAHUS CEIIBCKOXO-
3SHCTBEHHBIX PECYPCOB W aJalTalliy KJIMMaTa B 3acynuInBEIX cremsix Kazaxcrana n KOro-3amagnoit Cubupu
(ReKKS)». Pabotsr mo JHK-6aproaupoBaHnio HACEKOMBIX MPOXOJUIN B MOJIEKYJISIPHO-TEHETUYECKOH Ja-
Ooparopun My3es ectecTBeHHOU nctopuu YHuBepcurera . Ocno (Hopserus) B mepuojy HayqHOH CTaxKu-
poBku aBTopoB (01.02. — 15.02.2019 1.) B pamkax npoekta «Training the new generation of entomologists in
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DNA-based molecular and genomic methods — international network (EntoMol)» (Ne mpoexta CPEA-
2015/10069).
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T.M. bparuna, JI.T. Konsic6aeBa, M.M. PynéBa, M.A. bo6perko

MoJtekyJ1abIK-TeHeTHKAJBIK TAJAay Heri3iHjae MbIPThIAAKTAPABIH
(Coleoptera: Elateridae) xeit6ip TypJepiHiH TYpJiK THICTIJIINH aHBIKTay

Makanana Monekysipiblk-reneTukansik tannay (JJHK-Oapkoaray) Herizinge Tomblpakra TipUIUTK €TETiH
MIBIPTHUIAAKTAp (BI3BUIAAYBIK KOHBI3ZAP) ACPHOCUINEPIHIH TYPJIIK THICTUIrH HAaKThUIAY JKOHE 3aMaHayH
sxicrepai anpodanusiay Typajibl MamimMeTTep Kenrtipiaren. Anram per Kocranait o6nsiceinbiy (Kasakcran)
ayMarblHIa MEKCH/ICHTIH ayblil LIapyallblIblFbl JaKbUIAAPBIHBIH KAYiNTi 3USHKECTEP] — IIBIPTHUIIAKTap IbIH
(Coleoptera: Elateridae) 6ipxarap typnepinin 6enrini JJHK-Ti36eriniy TOJIbIK colikecTiri OoWbIHIIA AepEKTEp
ansiasl. CoHbIMEH Oipre, amemuik reHeTHkanslk O0aHkTte (GenBank) 3eprrenren Gipkarap yiriiep yImiH
JHK-ub1H nekoxaranran HykieoTun Tizoerinin Oipaeit JJHK Tiz6eri taObutran koK. By 3epTreyniH Herisi
2018 »bUIbl KYMBI a3/l TONBIPAKTapAAFbl KOIIMI1 Kapa TONbIpAaKTap aiiMarblHIa )KHHAIFaH MaTepuaigap
6onmel (Mernikapa aynansl). JepHocinaep/i ipikTey CTaHIapTThl TONBIPAK-300JOTHSUIBIK YIITiIEep dMiCiMeH
sxyprizinai. IeIpTeuTaKTapABIH TaHIAIFAH JEPHICUIIEPIH OEKITY JKoHE CaKTay MOJCKYJIAIbIK-TeHETHKAIIBIK
Tajjay YIIiH YAriepai gadsiaaay onici OofibiHIa 96 %-abIK cnupTTe OeKiTy apKbuIbl KYprizinai. Kunanran
JaHANap/IblH TaKCOHOMMSUIBIK JKaFJaiblH JOCTYpIJi TYpAE aHbIKTaraHHaH KeHiH Typuiepii coiikecTeHAipy
uroxpom C okcuaasacel I cy66ipiik reninin HykineotuATik pertitiri (COI) GolbIHIIA TeHETHKATIBIK Taaay
anicrepiMeH y3ere acelpbulbl. JKymbicTap Taburn Tapux Mypakaibiabie (Ocno yHuBepceuteti, Hoperus)
JHK 3eprtxanacempa xyprisinai. 3eprrenerin yirinepaig JHK HykieoTwarik Ti30eriH KypacThIpy KoHE
nexonray «CodonCodeAligner» sxene «MEGA-X»0armapnamanapsl apKbUIBI KYprizingi. 3eprreyiep
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HOTIDKECIH/Ie, MIBIPThUIAAKTapAbIH OipHemie kemuiiik Typiepinin JJHK-Ti30ekTiniriHiy TOIbIK ColKecTUTiriH
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T.M. Bragina, D.T. Konysbayeva, M.M. Rulyova, M.A. Bobrenko

The refinement of species affiliation of some click beetles (Coleoptera: Elateridae)
based on the molecular genetic analysis

The article is devoted to data on the approbation of modern methods and the refinement of species affiliation
of soil-inhabiting larvae of click beetles (wireworm) based on the molecular genetic analysis (DNA-
barcoding). For the first time, data obtained on the complete identity of certain DNA sequences of a number
of species of click beetles living in the Kostanay Region (Kazakhstan) — dangerous pests of agricultural
crops. At the same time, the World genetic bank (GenBank) did not find identical DNA sequences of decoded
DNA nucleotide sequences for a number of studied specimens. The basis for this study was the materials col-
lected in 2018 in the subzone of ordinary black earth on sandy loam soils (Mendykarinsky district). The se-
lection of larvae was carried out by the method of standard soil-zoological samples. The fixation and storage
of the selected click beetles larvae was carried out according to the method of preparing samples for molecu-
lar genetic analysis with fixation in 96 % alcohol. After the classic identification of the taxonomic position of
the collected specimens, the species were identified by genetic analysis on the nucleotide sequence of the cy-
tochrome C oxidase I subunit gene (COI). The assembly and decoding of the DNA nucleotide sequences of
the studied samples were carried out using the programs «Codon Code Aligner» and «MEGA-X». As a result
of the work carried out in the DNA laboratory of the Museum of Natural History (University of Oslo, Nor-
way), it was possible to identify the complete identity of the DNA sequences of several mass species of click
beetles, while a number of decoded DNA sequences of model specimens were absent in the genetic bank,
which requires replenishment in it with new data.

Keywords: click beetles, coleopterans, larvae, pests, genetic analysis, DNA-barcoding, Kostanay Region, Ka-
zakhstan.
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OuneHka KOJUIeKIUOHHBIX 00pa310B OBOIIHOM (acomn
10 X0351iiCTBEHHO-LIEHHBIM MPU3HAKAM B YCJOBUAX AJIMATHHCKOM 00J1acTH

IIpuBeneno wmcyepneBaromiee ONMMCAHHE KOJIIEKIMOHHOTO MaTepHayia (acoyii OBOIIHONH OOBIKHOBEHHOH
(Phaseolus vulgaris L.) 10 IPOUCXOXKAECHUIO M XO3SHCTBEHHO-LIEHHBIM IPU3HAKAM C TOYKU 3PEHHS IPUTOJI-
HOCTH YOOPKH 7SI IPOU3BOACTBCHHON JIMHUU B YCIOBUSX AJIMaTHHCKOM oGnactu. V3yueH BereTanmoHHBII
HepUOJ OTOOPaHHBIX COPTOB (hACOIIH, YTO MO3BOJISIET EKETOHO MPOU3BOUTH KOHIUIIMOHUPOBAHHbIE CEMEHA
uccaexyemoro nois. OnpeneneHsl paHHeCeNble U cpeaHecHenble (OopMbl OBOLTHBIX 0000B, MPUTOJHbIE IS
BBIpAIlUBaHNs B AnMaTHHCKON obmacty. IToka3aHo, 4TO MPOJOKUTENBHOCTh BET€TAllMOHHOTO TIEPHUOAA UC-
ClIelyeMoro MaTepuaja OBOIIHBIX 0000B Komebnercs B mpenenax 71-85 mnuel. YkazaHbel Hanbonee yposxai-
HBle copTa (aconu AT yCIoBHH AJMAaTHHCKOW 0OJIacTH. YCTaHOBIIEHBI KOPPEISIIMOHHBIE CBSI3H MEXTY
YPOKaifHOCTBIO ¥ COCTABIISIIOIINMY ITPOJTYKTHBHOCTH II0 Macce CTPYYKOB 3eIeHbIX oBomeil. CormacHo cTpyk-
TYpHOMY aHAJIM3y KOJUIEKIWH MO YPOXKaHHOCTH B M3ydaeMoW 30He, HanboJiee IepCIeKTHBHBIMU U aIalTHPO-
BaHHBIMH COPTaMU M JIMHUAMH B PaHHECIIETIOM KiacTepe sABisitoTcs copta «Jlaypa» u «JlyHay, ypoxaiHOCTh
KOTOPBIX MPEBBIIIAET YPOXKaHHOCTh 3TAIOHHOTO copTa Ha 22-37 %. B To ke BpeMsi cpefHecHeNbli KiacTep
BeIsIBUI copT «Kacabmanka» (ITonbina), KOTOphIi Moka3an Ha 26 % GoJiee BHICOKYIO YPOXKaHOCTB MO CpaB-
HEHUIO C YPOXKAaeM TOT'0 K€ 3TalOHA. Y CTOMYMBOCTh OTOOPAHHBIX MpecTaBuTeNneil Gaconu KonIeKun K aH-
TPaKHO3Y HCCIIEJOBAHA C IIOMOIIBIO MOJIEKYJISIPHO-TE€HETHUECKOTO MapPKUPOBAHHUS TeHOTHUIIOB.

Kniouesvie crosa: Phaseolus vulgaris L., oBomHble 600bI, COPTOBOI 00pasel, BereTallloHHBII IIepruo, ypo-
JKalfHOCTh, aHTpakHO3, Metox [T1P.

Beeoenue

Baxwneiimel 3agaueii COBpEMEHHOT0 arpoNpon3BOJICTBA SIBISIETCA 0OecrieueHne BHICOKUX U CTaOMIIb-
HBIX YpO)KaeB, B TOM YHCJIE U B 30HAaX, OTHOCSIIUXCS K BO3ZCIBIBAHHIO MOHOKYJIBTYP M HMCIBITBIBAIOIINX
pETYJISIpHOE BO3AEHCTBHE Pa3IMUHBIX BHEIIHUX cTpeccopoB. I1o gaHHbIM MUHHCTEpCTBA CENBCKOTO XO3SIi-
ctBa PK, Tonpko ¢ 2011 mo 2015 rr. muomanu 3epHOypaxHbIX, KPYIISTHBIX 1 000OBBIX KyJIBTYp ObLTH pac-
mmpensl Ha 36 % [1]. ®@aconp sBIseTCs OMHOW M3 3HAYMMBIX KYJIBTYp, KOTOpas o0lagaeT MHOTOLEIEBON
MUIIEBOH, KOPMOBOH, (hapMaleBTHYSCKOH, MOYBOOOOTAIIAOIIEH W CEBOOOOPOTHOM MEHHOCThIO. OIHAKO
JTaHHAas KyJbTypa IMHUPOKO He BO3IEIBIBAETCS B Psiie PETHOHOB CTPAHBI B CBSI3M C OTCYTCTBHEM B T€HO(OHIE
3epHOO000BBIX KYJIbTYP T€HOTHUIIOB, YCTOMYHMBBIX K OOJIE3HSM M BpPEIUTENSM, a Takke (OpPM C BBICOKUM
aJIaNITUBHBIM MTOTEHIMAIOM. BMecTe ¢ TeM MOCTENeHHO pa3BepThIBACTCS MTPUMEHEHUE (acolii B BHJIE OBOIII-
HOU (JIONMATOYHOMN) KYJIBTYPBI, JCKOPATUBHON KyJIbTYPhl M HCTOUYHHKA OEIIKOBBIX KOMIIOHEHTOB B COBPEMCH-
HOM KOPMOITPOM3BOJICTBE Ha YPOBHE KPYMHBIX U MEITKUX (EPMEPCKUX XO3SHUCTB CTPaHBbIL.

B nacrosmee Bpems B ['ocyqapcTBeHHBIH peecTp CENEKUMOHHBIX JOCTIKEHUI BXOAUT BCETO 5 COPTOB
OBOIIHOW (hacoiiu, KOTOpble palioHnpoBaHbl B PecnyOnuke Kazaxcran, B ToM uuncie 4 — 3apyOexHO ce-
JIEKIINH, 2 cOpTa — 3aperucTpupoBaHsl eme B 1943 1., 1 — Ka3axcTaHCKHU COpT «ACCOIbY (perucTpamnus B
2012 r.) [2].

HecMmotpst Ha TO, 4TO arpOHOMHUYECKHI apeall KyJIbTypbl TpeOyeT YCTOWYHMBOTO paCHIMpEeHUs, 0O0Jb-
IIMHCTBO PAOHUPOBAHHBIX COPTOB, BO3/IEIBIBAEMBIX B MIPOU3BOJICTBE, HETOCTATOYHO YCTOWYMBHI K Pa3iiud-
HBIM 3KosornueckuM (akropam. [losTomy HeoOxoanma LeneHanpasieHHas paboTa MO CO3JaHUI0, pailoHH-
POBaHUIO M BHEAPECHUIO B MPOU3BOACTBO BHICOKONIPOAYKTHBHBIX COPTOB, CHOCOOHBIX MaKCHMalIbHO peajiu-
30BaTh CBOM MOTEHIMAIHHBIE BO3MOKHOCTH B KOHKPETHBIX KIMMATHUECKUX YCIOBHSIX. B CBS3M ¢ 3THUM ak-
TyaJIbHBIM SIBJIIETCSI KOMIUIEKCHOE M3yUeHHE JTYyUIIUX OTEYECTBEHHBIX U 3apyOeKHBIX COPTOOOPA3LOB U JIH-
HUH, BBISIBJICHUE NUCTOYHUKOB XO3SHCTBEHHO-LIEHHBIX PU3HAKOB JAJISl pacIMpeHus: reHogoHaa gaconu, mo-
WCKa JJOHOPOB M NCTOYHUKOB YCTOHYHUBOCTH K CTPECCOPAM.

B Kazaxcrane mognepskaHreM KOJUICKITHH 36pHOO00OBBIX KYJIbTYp Ha MPOTSHKEHUN TMOCIEAHUX 12 JeT
3aHuMaeTcsl Kadeapa MONEKYJISIpHOH OHOJOrMM M TeHeTHKH Ka3axckoro HalMOHANIbHOTO YHUBEPCHTETa
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uM. anb-Oapabu B yCIOBHAX MPEArOpHONW M CTEMHOM 30HBI AnMaTuHCKOW oOnmactu. ['enodonn dacomm
Phaseolus vulgaris L. HacauTeiBaeT 97 00pa3ioB U yBETUIHBACTCS KaK 3a CUCT THOPUAN3AINH, TaK U B IPO-
1ecce TOIMyJSAIIUOHHOTO M CIIOHTAHHOTO MyTareHesa. [loaToMy akTyanapHBI MPOIEAYPbl MapKHPOBAHUA U
WCCIIEIOBAHUS KOJUIEKLIMOHHBIX COPTOOOPa3LoB (hacoir OBOLIHOM MO XO3AHCTBEHHO-LCHHBIM HpU3HAKaM
JUTS BBIIEJICHUS MCXOJHOTO MaTepuaja Ui CeNEeKIMA MO MPHU3HAKaM KadecTBa CEeMSH W IS Pa3paboTKH
TEXHOJIOTHH KOHBEHEPHOTO MTPOU3BOICTBA.

Lenp paboTel — mpoBeneHHE OLEHKH 00pa3LioB (acoiy OBOIIHON MO TaKUM MOP(OTreHETUYECKUM H
(U3NOTOTHYECKUM TPU3HAKaM, KaK MPOJOKUTEIBHOCTh BEreTallMOHHOTO MEpUoa, MPOAYKTHBHOCTh pac-
TCHHH, yCTOWIMBOCTH K aHTPOKHO3Y TIPH BBIPAIIIMBAHNY B YCIOBHSIX AJTMAaTHHCKON 00JIacTH.

Mamepuanst u memoost

OnBITH IPOBOJIMIIKCH B MOJIEBOM CEBOOOOPOTE B YCIOBUSAX B MPEATOPHON M CTEIHOW (paBHUHHOM) 30-
Hax AjmaTHHCKO#M oOnactu. KimmmaTt AaMaTHHCKON 00JacTH pe3ko KOHTHHCHTAIBHBIM, CPEIHSIS TeMIIepa-
Typa stHBaps B paBHUHHOHN "acth —15 °C, B npearopesax 6—8 °C; mronsa +16 °C u +24...+25 °C, cooTBeTCT-
BeHHO. ['0/10BO€ KOIMYECTBO OCaaKOB Ha paBHMHAX — 10 300 mM, B mpearopeax u ropax ot 500-700 mo
1000 mm B Toa. [TpomomKUTENEHOCTh BETETAIMOHHOTO TEpUOJia B MPEIATOPhIX M HAa PaBHUHE JOCTUTACT
205225 gneit. ONBITH 3aKIaABIBATUCH M0 METOJAMYSCKAM YKa3aHHUSIM II0 DKOJIOTHYECCKOMY COPTOHUCITHITA-
HUIO OBOIIHBIX KYJBTYpP B OTKPBITOM IpyHTe [3]. PasMep yueTHO# NeNsSHKH cOCTABIST 4,2 M°, IENSHKA MMe-
na nBypsAHyIo Gopmy, amuHa psina mocturana 3,0 M, paccrosiHue Mexay psaaamu — 0,7 M, pacCTOSHUE Me-
Ky pacTeHUIMA — 8—10 ¢M, KOJTMIECTBO PaCTCHHH B KakIoM psie — 30, BCero pacTeHUI Ha yUETHOM J1e-
nsake 60 mr. PedepenTtHwrii  copTooOpazerr (copT IS CpaBHEHHS) — «ACCONBY, CEJICKIIUU
KasHUMKO, momyueHHBIH U3 KOJUICKIIMOHHOTO MECTHOTO 00pa3iia METOJIOM MOIYJIIIIMOHHOTO 0TOOpa, J10-
MTYIICHHBIN K UCTOIB30BaHMIO TI0 AnMaTtrHCKoM oOsacty ¢ 2012 1. B 2012 1. copT «Accoiby ObUT 3aIIHIIeH
aBTOPCKUM cBUAETENbCTBOM Ne 438 ot 23 anpens 2012 1. [2].

B kauecmee 06vexmog ucciedoganus ObUTM 0TOOpPaHBI cCOPTO0OpA3B! (hacoau 3apyOekKHON U Ka3axcTaH-
CKOM CEIICKITUH, BBIJCICHHBIC U3 N3Y4aeMOH KOJUIESKITUH IO XO3SHCTBEHHO-IICHHBIM Ipu3HakaMm: «KacaOmaH-
ka» (Ilombiia), «Vaillanty (®pannus), «Jlaypa» (Poccus), «Montano» (®unnsamus), «JIyna» (Uexwus),
«Katka», «Kinghorm Wax» (ABctpus), «MectHas» (Benrpus), «banonr» (Mramus), «[lypmnypHbIii KOpOIb»
(Poccust). Mzyuenne o6pa3uoB ¢acoin 0BOLIHOM MPOBOAMIOCH MO MeToarkaM BUP u nmoneBoro ombita B 0BO-
MIEBOJICTBE M OaxuyeBoncTBE. ONTUMANTBHEIN CPOK ITOCEBA CEMSIH B OTKPBITBIA TPYHT IS YCIOBUH AJIMATHH-
ckoit obmactit — ¢ 5 mo 20 mas. [loceB 00pa3oB MPOBOAMIM BPYUHYIO Ha JEISHKAX, KaK OMFCAHO BHIIIE, B
YEeTHIPEXKPATHOW MOBTOPHOCTH. PsijibI pacmonarairck ¢ ceBepa Ha 10T, KpallHUe 3aHUMAaJTU 3aIllUTHEIC ITOJIOCHI.
VYxon 3a moceBamMu BKJIIOYANT PyYHBIE MTPOTOJIKH C OKYYHBAHUEM, CHCTEMAaTHUECKOE PHIXJICHHUE ITOYBBI B MEX-
IYPSIIBSIX, KOTOPBIE MMPOBOIWIN 1O Mepe HeoOxomumocTu. [1epBrlif pa3 Mexaypsinps oOpabaTeIBaIy MPH T0-
SIBICHUW TIOJHBIX BCX0M0B. COOp 3ereHbIx 0000B (JIONMATOK) IMPOBOIMIN BPYYHYIO BEIOOPOYHBIM METOJIOM B
Tpe/ienax paMoK IIOM@Aabio 1 M, T.e. TPOEKPATHO Ha JETISHKY.

Craructrdeckyo o0pabOTKy MaHHBIX, 00pabOTKYy OMOMETPHUYECKHX IOKa3aTened M (PeHOTOTHIECKUX
HaONOJICHN TPOBOAWIIM, WCIONB3YS METOABl JTUCIEPCHOHHOTO W KOPPENSAIHMOHHOTO aHalnu3a TIo
Bb.A. Jocnexony [4].

Buioenenue JJHK ¢aconu. B Hactosmee Bpemst MapkepHas cenekiis (MAS-CenexIus) UCroib3yeTcs
JUIS. U3yYeHUs] TEHETHUYECKOTO Pa3HOOOpas3usl, TCHOTUIIA, OTPENEICHUS] TEHOB TOJIEPAHTHOCTH U 3PPEKTHB-
HOTO HUCIONB30BaHUS celeKUMOHHBIX nporpamm. Meron CTAB [5] ucnons3oBancs ansa Beiaenenus JTHK
¢acomu. Heooxoaumeie pearentsl anst CTAB-O0ygepa: 2 % CTAB (10,0 1), 1,4 M NaCl, 20 MM 3ATA (20
mia 0,5 M O/ITA), 100 mMTris-HCIpH 8 (50 mit 1,0 M Tris-HCI noBoaunuch OWAMCTHININPOBAHHON BOIOK
1o 500 mi). TE-Gydep: 10 MMTris-HCI, pH 8,0; 1 MM D/ITA. XpaHeHue npu MOHMKEHHOW TeMIepaType B
npenenax 2—8 °C.

Jns ananmmza merogom TP ucronp3oBanm mapkep SCAR SY20830C (5'-AGC CGT GGA AGG TTG
TCA T-3"u 5 '-CCG TGG AAA CAA CAC ACA AT-3'), acconuupoBaHHEI# ¢ J0kycoM Co-4. Beibop man-
HOTO reHa O0YCIIOBIIEH TeM, YTO UMeHHO JIoKyc Co-4 oTBeuaeT 3a HanboJiee MOIIHYIO YCTOHYHUBOCTE (haco-
JIEBBIX TEHOTHIIOB K aHTPaKHO3Y [6].

H[P-ananuz no mapxepy SCAR SY20830C. TP mpoBomamnu ¢ momorsio Habopa PCR MasterMix
(Thermo Fisher Scientific, CUIA). Ilpaiimepsl Obutn cuHTE3UpOBaHbl Ha cuHTe3aTope ASM-800 (HoBocu-
oupck, Poccus) B UnctutyTe 001meit renerruku u uutonorun KH MOH PK. Crnenuduueckas ammindukarus
JHK 1o mapkepy SCAR SY20830C (manmee SY20) nmpoBoauiachk B CICAYIONEM PEKUME: TIEPBUIHBIN ITAKIT
neHatypauuu npoBoguid mpu 94 °C B tedyenue 3 MuH; 3ateM crnegoBainu 30 nukiaoB npu 94 °C B TeueHue
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10 ¢, mpu 65 °C B Teuenue 30 c, mpu 72 °C B TeueHue 1 muH; snoHranuio npooguwiu npu 72 °C B TeueHUe
5 muH. [IpoaykTsl aMuaduKanu GpakIMmOHUPOBATIH TIPH dekTpodopese B 2 % arapose ¢ UCIOIH30BaHHU-
eM kpacku Gel Red Nucleic Acid Gel Stain (Biotium, CIIIA). B kadecTBe MOJIEKYIISIPHOTO MapKepa UCIIOIb-
3oBanu GeneRuler 100 bp DNA Ladder (Thermo Fisher Scientific, CIIIA). 'enu BU3yam3upoBaiiu ¢ moMo-
IIBI0 TeNMb-TOKyMeHTHpYIomeH cuctemsl Quantum-ST5 (Vilber Lourmat, ®panums).

Pesynomamot u ob6cysicoenue

BosznensiBanue daconn 0OBIKHOBEHHOW 00YCIIOBICHO TEM, YTO OTAENbHBIE (DOPMBI M COpTa PE3KO pas-
JIUYAFOTCS KaK MO SKOJIOTHUYECKUM XapaKTEPUCTUKAM, TaK U IO IMapaMeTpaM BEreTaTHBHOTO U PETPOTyKTHB-
HOTO pocTa. 3HAHHE dTHUX 0COOCHHOCTEH SBJISCTCS HEOOXOAUMBIM yCIOBHEM ISl pa3pabOTKH HAy9IHO 000C-
HOBaHHOH arpoTeXHUKH, Tu(depeHIPOBaHHON 111 GOopM B COPTOB (hacoi MPUMEHUTEIHHO K OTPEIEIICH-
HbIM paiioHaMm. B cBs3u 3TUM OBUIO M3Y4Y€Ha MPOAOJDKUTEILHOCTh BETCTAIMOHHOTO IMEPHOa M3y4aeMbIX
obpasmoB dacomu. Ob6pasmkl, cornacHo MexmyHapogHoMy Kkinaccudukaropy COB KyabTypHBIX BHAOB poja
Phaseolus L., Obimn iosipa3neieHpl Ha TPY TPYIIBI IO CKOPOCTH CO3PEBaHMUS CEMSH: PaHHECIIENbIe, CpeIHe-
crienble, o3aHectenbie (Taoi. 1).

Jlist m3ydeHus BEreTallMOHHOTO MTepHojia U MPOAYKTUBHOCTH OBOIIHOH (haconu ucnons3oBamu 11 cop-
ToobOpasmoB 1o 150 pacrenuii. B xauecTBe cTaHmapTa HCIIONIB30BAIH COPT «Accoiby. Habmoxenus mposo-
o B 2017-2018 1r. B moneBbIX ycioBusix Ha Oase arpobuocranuuu «Kana Tamam» KasHY um. anb-
®apabu (Tadm. 1).

Tabnuma 1

OO0masi NpoA0LKUTEILHOCTh BereTallHOHHOr0 mepuoaa oopa3uos ¢acosu 3a 2017-2018 rr.

Kon-Bo aueii| Kon-Bo aneii ot | Kon-Bo nueit ot | Kon-Bo queit ot | I'pynmna cneno-

OT MOCEBA JI0| MACCOBBIX BCXO- | MACCOBBIX BCXO- | MACCOBBIX BCXO- | CTH: paHHECIIC-

Oo6paszen MacCOBBIX |JOB JO MaccoBO- | OB JI0 MaccoBoil | 1oB 10 MaccoBoii | abie (PC), cpen-

BCXOJIOB T'O BETECHUS TexHudeckor | Omomorudeckoi | Hecremnbie (CC)

CIIEJIOCTH CIIEJIOCTH
«Acconb» (KazaxcTan) 14,0+0,9 32,0+0,8 45,0+0,1 85,0+0,8 CC
«Kacabnankay (ITospma) 11,9+ 0,5* 30,0+0,1** 42,0+0,8 81,0+0,4** CC
«Vaillanty (Opanmmst) 10,8+0,1* 34,0+0,6* 49,3+£0,6%** 82,5+0,6* CC
«Jlaypa» (Poccust) 12,8+0.1* 33,7+0,1 41,5+0,5%* 75,9+0,5%** PC
«Montanoy (DOuHISTHI) 13,0+0,3* 35,8+0,7** 45.4+1,1 72,8+0,7*** PC
«Jlynay (Uexus) 12,04+0,9* 31,0+0,5 45,9+0,1 75,0+0,9 PC
«Kinghorn Wax» (ABctpus) 12,940,1* 32,5+0,3 42,4+0,2%* 71,7+0,4%*** PC
«MectHasn» (Benrpus) 13,7+0,2* 34,3+0,5* 50,0+0,4** 75,0+0,8%** PC
«banonry (Mramus) 14,0+0,1 35,0+£0,6** 50,0+0,3** 85,0+0,1 CC
«ITypnypHEI KopoIL» 12,0402% | 32,0403 45,8+0,5 71,040, 1 %% PC
(Poccust)

DCO-207-2 14,0+0,2 32,0+0,4 46,0+0,1 85,0+0,9 CC

Ipumeuanue. * — npu P > 0,95; ** — mpu P > 0,99; *** — pu P > 0,999.

Bo Bpems uccnemoBaHusl POJODKUTEIBHOCTh BEr€TAIIMOHHOTO MEproJia 00pa3ioB (Hacoiau BapbHPO-
Basa B npenenax 71-85 cyrok. B pe3ynbrare ncciienoBanus Bce 00pasibl OB OTHECEHBI K JBYX TPYyIIaM,
a MIMEHHO PaHHUX U CPeIHECIIENbIX COPTOOOPa3LOB.

Haubomee nntepecHsl coproodpasibl «KaTkay, «Kinghorn Wax» u «I[lyprnypHslii KOposby», «MecTHas
MIPOICMOHCTPHUPOBAIA CAMBIH KOPOTKHH BeTeTaIlMOHHBIN TIepro (puc. 1).

[IpomomKUTENbHOCTS BETETAIIMOHHOTO MEPUOJa ITUX COPTOB HAXOJIWIIACH B BHICOKOI 3aBUCHMOCTU OT
MOTOHBIX ycioBui. Tak, BereTannoHHbIN nepuon copta «Kinghorn Wax» cocrasun B 2017 r. — 71 cyTkH,
B 2018 r. — 75 cyTOK; BEereTalMoHHbIHN mepuo copta «IlypmypHBIH KOpOJb», COOTBETCTBeHHO, 71 1 74 cy-
ToK. IMeHHO mocienHuii copToodpaszen peKOMEHIyeTcs HaMH B KauecTBe MCTOYHHKA MPHU3HAKa CKOPOCIe-
JIOCTH JAJIs1 UCTIOJIb30BAaHUs B CEJICKIIMOHHOM paboTe. Takum 00pazoM, H3ydeHHe MPOJOKUTEIBHOCTH BEre-
Taruu y $acoiy OBOIIHOW B YCIOBHSIX AJIMATHHCKOW 00JacTH TOKAa3aio, 4To COPTOOOpasibl MOKHO paszie-
JIUTH Ha JIBE TPYMIbI CIIENOCTH: CKOPOCTENbIe (MEpro]] BereTauun 10 85 cyTok), cpegHecnensie (0T 86 1o
95 cytok). Cpenu n3ydaeMbIX COPTOB HE OKa3aJoCh Mo3AHeceNbIX (96 u 0ojee CyToK) cOpTOOOpa3IoB.
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A — ¢a3a nBeTeHU b — (daza TexHUYECKO cHIENTOCTH
Pucynox 1. Copt aconn «MectHas» B pazy LBETEHHUs U TEXHUUYECKOI CIEIIOCTH copTa

YcTaHOBNICHO, YTO TPU BO3/ACIBIBAHUU B YCIOBHUIX AJIMaTHHCKON 0ONACTH MEPCIIEKTUBHBIMH SIBIISIOT-
Csl CKOpOCIIEIIbIC U CpeAHEcTeNble copTa (acoyn, KOTOpble UMEIOT TaKOW Mepro]] BEreTaluy, MO3BOJISIOMUI
€KETO/THO MOJTyJaTh KOHAUIIMOHHBIC CEMEHA ITOH KyJIbTYpBHI.

[IpoxyKTHBHOCTH COPTOB (hacoNy OBOIIHOM SBISETCS CIOXKHBIM MPU3HAKOM, 3aBUCSIIUM KaK OT Te€HO-
TUTA, TaK U OT YCJIOBUH BbIpaliuBaHusi. B TO e BpeMs JaHHBINA CIOXKHBIH NMPU3HAK OTHOCUTCSA K OJHUM U3
TJIABHBIX KPUTEPHEB OLICHKHU copTa. IIpu co3manum 3eeHOro KoHBelepa B HAIINX MCCIEIOBAHHUAX MPOIYK-
THUBHOCTH COPTOOOPA3OB (hacoyiy OBOIIHOHM aHAIM3MPOBAIACH 10 CIECAYIOIINM IOKAa3aTeNlsIM: KOJIHYECTBO
0000B Ha pacTeHHH, Macca 0000B, cpeHss YPOKalfHOCTH 3eNieHbIX 0000B 1 ¢popma pacteHuid. IloTeHMaNb-
Hasl BO3MOXKHOCTh TIPOYKTUBHOCTH (haconu Benuka. Ha xaxxaom pactenun odpasyercs ot 150 mo 200 uBer-
KOB, onHaKo He 6omee 20—40 % u3 HuX 3aBs3biBatoTcs [7]. [Ipu 3TOM neTepMUHAHTHBIE COpPTa UMEIOT OOJIb-
MK TpOLeHT oOpa3oBaHus 6000B, YeM HeAeTepMUHAHTHBIE. B mpolecce OleHKH KOJUIEKIMH HaMU ObUTH
WACHTHQHULIMPOBaHbl Hanbojee ONTHMAaNbHBIE COPTOOOpPa3Lbl (acoyid OBOIIHOW MO MPH3HAKY KOJIWYECTBa
0000B Ha pacteHue (Tabmn. 2). Y KOJIEKIIMOHHBIX 00pa3loB 4HCIO OOO0B U3MEHSIIOCH B 3aBHCUMOCTH OT
ycioBui roja u BapeupoBano ot 7,1 mo 30,2 wt. Ha pactenue. g co3gaHus 3€JIEHOr0 KOHBeKepa BaXKHbI
Macca 600a u hopma camoro pacteHus. B cBsizu ¢ 3TUM HaMu ObUTH OTOOPAHBI COPTa C OKPYIJION hopMmoii u
HaMMEHBIIEH Maccol eqMHIYHOTO 600a.

Tabnuma 2
IIpoayKTHBHOCTB Y cOPT00Opa3oB ¢aco1u oBomHOIi 32 2017-2018 rr.

Obpazen dopma pacTeHHI Huczo bodos Macca 606a, T Cpepa ypO)KaHHOCEB
C pacTeHus, IT. 3eJIEHBIX 00008, I/M
Paunnecnenas epynna
«Jlaypa» (Poccus) KyctucTsit, caxapHbrit 25,1+£0,3*** 6,3+0,2 558,2+0,6***
«Montanoy (DOuHISTHI) KyctucTsit, caxapHbrit 14,4+0,7* 5,7+0,1 478,7+0,4**
«Jlynay (Poccust) KyctucTsiit, caxapHbrit 28,3+0,5%** 6,2+0,8 495,0+0,5**
«Kinghorn Wax» (ABctpust) KyctucThiit, caxapHbIit 30,2+0,1*** 7,2+0,6 468,2+0,2**
«Mectrasy (Benrpus) Kyctucteiit, monycaxapusiit| 11,840,6 9,2+0,2%** 455,3+0,2**
«[TypmypHsrit koposs» (Poccust)| KyctucTsiit, caxapHbrit 12,1+0,9 6,5+0,3 344,1+0,7
Cpeodnecnenas epynna
«Kacabnankay (ITospma) KyctucTsiit, caxapHbIit 10,5+0,3** 5,5+0,5 375,1+0,1**
«Vaillant» (Opanmms), KyctucTsiit, caxapHbril 16,1+£0,2%** 4,5+0,8%* 390,2+0,6
«DCO-207-2» KycTucTsiit, momycaxapHbIid 8,3+0,5 7,1£0,4* 375,0+0,3
«banonry (Mramus) KyctucTsiit, caxapHbIit 8,4+0,1 6,4+0,1 410,7+0,5
«Accompy (Kazaxcran) KyctucTsiit, caxapHbIit 8.0+0.3 6.1£0.7 405.74£0.2

Ipumeuanue. * — npu P > 0,95; ** — mpu P > 0,99; *** — pu P > 0,999.

Kak BumHO M3 TaOmuIpl 2, HAaMMEHbIeH Maccol 606a 00agamy Takue copra, Kak copToodpaser paH-
Hecresol rpymmbl «Montano» — 5,7 © U copToobpa3sery cpeHectesnoi rpymmsl «Vaillanty — 4,5 r. A Taxke
«Kacabmanka» — 5,5 T OTHOCHTEIBHOTO CTaHAAPTHOIO OTEYECTBEHHOTO copTooOpasua «Accomb» (6,1 r).
[TpoBeneHHbBIE HCCIEeI0BaHNUsI COPTOOOPA3LIOB (acoIU OBOILIHON MO3BOJIMIN YCTAHOBHUTD, YTO HAWIYYIIUMHU
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M0 Ka4eCTBY CPEeIU HUX SBISIFOTCS T€, Y KOTOPHIX OOOBI MPOMOIDKUTEIBHBIA MEpHOa He TPyOCIOT U He
CKJIOHHBI K 00pa30BaHUIO MEPraMEHTHOTO CJIOS M BOJIOKHA B TCUCHHE BCETO MEPHOAA BILIOTH J0 YOOPKH.
Br1ienenHbie 13 KOJUTEKITUH 00pa3ilbl He TOJIBKO MPEBOCXOIUIIN OCTAIIbHBIE 110 KOJHYECTBY 3eJIeHBIX 0000B,
HO M COOTBETCTBOBAJIM TPEOOBAHUSM, IPEIBSIBIIIEMbIM K KauecTBY 000a (puc. 2).

duss A SRfRSGETT ST

Pucynox 2. ®aconb oBomHas coproodpasua «Montanoy (PuHIsHIM)

YpokaltHOCTB 3eJIeHBIX O000B CKIIaIbIBaETCSI B OCHOBHOM M3 ABYX 3JIEMEHTOB CTPYKTYPBI — KOJIHYe-
CTBa PACTEHHUH Ha €MHUILY IIOIAAN M Macchl 0000B ¢ oHOTO pacTeHus. [y pacuera ObUT IPOBE/IEH MO~
cueT KoIMYecTBa pacTeHuii ¢ 1 M°. B cBsA3H ¢ TeM, 4TO Bce pabOTHI 110 YXOLY 33 PACTEHHAMH MPOBOIHIICH
BPYYHYIO, HX COXPaHHOCTb Ha AeJsiHKe cocTaBisuia ot 94 no 100 %. [Ipu sToM ypoxkaitHocTs 6000B Bapbu-
posana ot 344,1 10 558,2 r. Ilo c60py 60608 ¢ 1 M* GbUIH OTMEUEHBI TAKHE COPTOOOPA3IIBI, KAK B PAHHECIIC-
no# rpynne «Jlaypa» u «JIyHay, y KOTOPBIX YpOKaHHOCTb IPEBOCXO/IMIIA TAKOBYIO Y COpTa-CTaHJapTa Ha
22-37 %; B cpennecnenoii rpymmne coproodpasen «Kacabnanka» — Ha 26 % BbllIe, 4eM ypOXKaHHOCTH TOTO
JKe cTaHzapTHoro coproodpasua. O6pasusl «Jlaypa», «Kacabmankay MpeBBICHIN COPT-CTAHAAPT «ACCOIb»
0 MPOayKTHBHOCTU 0ojiee yeM Ha 100 r. B Hamiem ombiTe ypoBeHb pa30poca BapraOeIbHOCTH MPU3HAKA
YPOXKaHHOCTH 3€JICHBIX O00O0B Cpei paHHECIEBIX M MO3HECTIENBIX COPTOB OBLT HEBBICOKUM.

UzyueHne KOppEISIUOHHON CBSA3M MEXKIY YPOKaWHHOCTBIO M AJIIEMEHTAMH HPOIYKTUBHOCTH 3EJIEHBIX
0000B MOKa3aJI0 POJb AOMOJHUTENBHBIX (GakTopoB. Hampumep, ObUI0 OTMEUEHO, YTO OLIYTUMBIE MOTEPH
ypoxas (acoiH BBI3BIBAIOTCS Pa3IWYHBIME 3a00neBaHUSAMH. OIHUM U3 IIMPOKO NMPHUMEHSIEMBIX METOIO0B
3alIUTHl PACTEHUH OT MAaTOTEHOB SBISIOTCS CO3JaHME U HCIIOJIB30BAHUE YCTOWYHMBBIX K OOJE3HSIM COPTOB U
JIMHUAN CeNTbCKOXO03AHCTBEHHBIX KyNbTyp. B HacTosmee Bpems B Kazaxcrane okoJio 9 ThIc. Ta CelIbCKOX03sTi-
CTBEHHBIX 3€MEJIb 3apa’keHO BPEAUTENIIMU U pacipocTpaHeHo okosio 70 BuznoB OoiesHel. Ilotepu ypoxkas
3€PHOBBIX U 36pHOOOOOBBIX KYJIBTYp OT TpHOHBIX Oosesneit gocturarot 30 % [8]. Jns pemenus 3Toi mpo-
ONeMBbI aKTyaJIbHBIM SIBIISIETCS ONPEeICHNE EPCIIEKTUBHBIX COPTOB, aAalITHPOBAHHBIX K KOHKPETHBIM IT0Y-
BEHHO-KJIMMAaTHYECKUM YCIIOBHSAM M YCTOHUMBBIX K Oone3HsaM. [logoOHas moctaHoBKa Bompoca Oyaer cro-
CcOOCTBOBATh PACIIMPEHUIO apeaa BO3ICIBIBAHNS TaHHOH KylnbTyphl. Cpenn 3a00aeBanuii Hanboliee BpeIo-
HOCHBIM SIBIISIETCS aHTPAKHO3, BBI3BIBACMBI TpHOKOBBIM matroreHHoM Colletotricum lindemuthianum. An-
TPAaKHO3 MPOSIBISIETCS] B TOM, YTO YacTh IMOCESHHBIX CEMSH HE BCXOAMT WIM IOTUOAET B (ase mpopacTaHus,
HE JOCTUTHYB IIOBEPXHOCTHU IOYBBI. Ha ceMsAnoisiX ¥ THIIOKOTHIIE OCTAJIbHBIX PACTCHUN Pa3BUBAIOTCS Kpac-
HO-Oypble WM YepHbIE KOHLIEHTPHUUECKUE MATHA, KOTOPBIE MOTYT BBI3BaTh THOENb MOJIOABIX pacTeHui. Pac-
MpOCTpaHeHNe BO30YAUTEIISI BO BPEMS BETETAlN OCYLIECTBISIETCS KOHUAMSAMH, KOTOPBIE PA3HOCATCS C Karl-
JISIMHM OCaJIKOB, BETPOM, HACEKOMBIMHU U T.HI. Pa3BuTHe 00JIE3HN MOMKET yCUIMBATHCS IPU YBEIUUEHUU TEM-
TepaTypsl WK TIPH BO3ICHCTBHH MTPOIOJDKATEIHHBIX 0CaIKOB [9].

Ycneunas 6opr0a ¢ 60e3HAMHU pacTeHUH OOBIICHAETCS CBOEBPEMEHHBIM BBISIBICHHEM 3a00J1€BaHUI 1
MPaBUIIbHOM MICHTU(HUKAIMEH BO30yIUTEIel HA OCHOBE MOJICKYJIIPHO-TeHeTHUeCKUX MeToa0B [10]. Cpenu
BCEX IeHOB ycToWumBOCTH (hacoymm aHackoro Tuna (Co-1, Co-12, Co-13, Co-14, Co-15, Co-w, Co-x, Co-y u
Co-z) accounupoBaHHbIE ¢ TPUOHBIM 3a00JIEBaHHEM MOJIEKYJISIPHBIE MapKephl ObUIM OOHAPY:KEHBI TOJIBKO
1 okycoB Co-1 u Co-15 [11]. UnenTudukanus Takux MapKepoB, Kak B COCTaBe aHACKHX, TaK U Me30aMe-
PHUKaHCKHUX cOpTOOpa3LoB (pacoiy, HanpsAMYyIO CIIOCOOCTBYET XapaKTEPUCTUKE U COXPAHEHHIO TeHETUUECKUX

24 BecTHuk KaparaHgmHckoro yHusepcurteTa



OueHKa KonneKUMoHHbIX 06pasLioB OBOLLHOW hacony ...

pECYpCOB, MOCTYNHBIX [ MNpOrpaMM yIy4IIEHHS CEIbCKOXO3SHCTBEHHBIX KYyJIbTYp. MOJEKyIsSpHO-
TeHETUYECKOE TeCTUPOBAHHME KOJUIEKIIMOHHBIX U CEJIEKIIMOHHBIX 00Pa3IoB, KyIbTUBUPYEMBIX B Pecmybnuke
Kazaxcran, Mo yka3aHHBIM I'€HaM 10 CHX IOp He IpoBoauiock. I'ensl daconu Co-1, Co-2 u Co-4 B Tpex
CHELMATBHBIX JIOKyCax OTBEYAIOT 3a 3allUTy OT MAaTOr€HOB BCEX IPYII, OOHAPYKEHHBIX BO BCEM MHpE IO
OTHOIIEHUIO K aHTpakHOo3y ¢acomu. Kpome Toro, Hammume rera Co-4 B 0JHOM JIOKyCE HECET OTBETCTBCH-
HOCTH 32 MIPUAAHNE CTOWKOCTH K TPYIIIE MAaTOTeHOB Lindemuthianum (paca rpuba), MACHTHPUITUPOBAHHON B
Bonrapuu [12]. IlosTomy mist Hac HamOONBLIMKA UHTEPEC MPEACTABIsIET H3yUeHHe 00pasLoB (acony Ha Ha-
JINYUe reHa yCTOMYUBOCTH K aHTpakHo3y Co-4. Pe3yabTaThl HccIeJ0BAHUM PEACTABICHEI HA PUCYHKE 3.

Bce wncnonp3oBaHHBIE TpaiiMepbl OOECIIEYHIIN MPOMYKTHBHBIA CHHTE3 MPOW3BOIANMBIX (hparMeHToB
(ammmukon). KonmdecTBO aMITMKOHOB, 3aBUCSIINX OT MPUMEHSIEMBIX MpaiMepoB, OTPAHUYUBACTCS TPYII-
no#t ot 5 10 20 ¢pparMeHTOB, pa3Mepsl KOTOPHIX OIPAaHUYCHO BU3yanu3upyrortcs B uarepsaie 100-2000 m. H.
Bce uetsipe copTrooOpasna, MoABEpTrIINecs aHAIN3Y, XapaKTepHU30BAIHUCh CIIEKTPOM TE€HOB, OIMpPEIETIeMbIX
KOJIMYECTBOM aMIUTUKOHOB, UX pa3MepaMHl U MPHUCYTCTBHEM Ha 3JeKTpodoperpamme. Taxke B CHeKTpe
aneKkTpodopesa MOKHO HaOII0AaTh NOIMMOpGHBIE (HParMEeHThI, OMYUYESHHBIE IS Pa3IMYHBIX COPTOB M JIH-
HUH MPU CHHTE3€ COPTOCTIEITMPUISCKUX MpaiimMepos (puc. 3).

M 1 2 3 4

T

1000 bp
500 bp

300 bp
200 bp

100 bp

| 11

M — monexymnsapHsi Mapkep. O6pasis! uccnenoanus: I — «Kinghorn Wax» (ABctpus);
2 — «Vaillanty (Opanmus); 3 — «Jlaypa» (Poccust); 4 — «Montanoy (OuHISHIN)

Pucynox 3. IIpoBepka Ha anektpodopese JJHK, BriaeneHHO# U3 pa3nuyHbIX COPTOB (hacosn
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M — MoneKyIapHBIH Mapkep; / — OTpULIATEIbHBIA KOHTPOJIb; 2—5 — 00pa3Iibl HCCIIeIOBAHMS:
2 — «Kinghorn Wax» (ABctpus); 3 — «Vaillanty (Opannus); 4 — «Jlaypa» (Poccus); 5 — «Montanoy» (DPuHISHIWS)

Pucynox 4. Pe3ynbpTaTsl TUIIHPOBaHMUS OTIEILHBIX 00pa3noB (aconm oOBIKHOBEHHOH ¢ npaiimepom Co-4
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U3 mpopoctkoB aconu coproodpazuos «Kinghorn Wax», «Vaillant», «Jlaypa», «Montano» ObliH BBI-
nenensl 00pasiel JJHK CTAB-MeromoM. Kak BUIHO M3 TaHHBIX, IPUBEACHHBIX Ha PUCYHKE 3, MOJYICHHBIC
obpasuel JIHK mpakTHyeckn He COAEpKaId ACTPaJupOBaHHBIX (ParMEeHTOB, 3a MCKIIOYCHHUEM HE3HAH-
TENBHOTO KOJIMYECTBA arperaToB Ha CTapTe dJIeKTpodoperpaMMmbl, OOpa3oBaBUIMXCS TPH  pe-
cycnenaupoBannu MaTepuana ¢dacoiessix JJHK B oOpasiioBom Oydepe.

Ha pucynke 4 MOXXHO BHJETh UTOTH THIMPOBAHUS YETHIPEX 00pa3loB (acoyii OBOIIHON MPH aMILIU-
¢uxanuu JJHK B npucytcTBun npaiimepa Co-4.

Takum oOpa3zom, Ha ocHOBe MaTepuana [1L[P-ammmudukanuu, npoeaeHHoro Mapkepom SY20 SCAR,
BCE MCCIIEJIOBAaHHBIE YETHIPE COpPTa BBIIBUIM Hajmuue Mckomoro rena Co-4. Ilo cpaBHEHHUIO ¢ MOJEKYIsp-
HBIM MapKepoM Ha BCeX copTax BHIHBI (hparMeHTHI JAaHHOTO TeHa pasMepoM 830 map ocHoBaHuid. Hamnune
reHa TojepanTHOcTH B cocTaBe JJHK 3Tux copToo0pa3noB CBHAECTEILCTBYET O BHICOKOH YCTOHUMBOCTH H3Y-
YaBIIUXCSI COPTOB K aHTPaKHO3Y. [Ipy 3TOM Hanmdue Me30aMepruKaHCKUX TEHOB B COPTOOOpA3Iax JeMOHCT-
pUpYeT IEHTPaATbHO-aMEPUKAHCKOE TPOUCXOKIACHHE dTUX copToB [12]. MneHTndukarus MapkepoB B aH-
JOAMEPUKAHCKUX U ME30aMEPUKaHCKUX COpTax HEMOCPEACTBEHHO BIHSIET HA COXPAHHOCTh U MOJTHOTY ONH-
CaHHsl TEHETUYECKUX PECYPCOB B JOCTMIKEHHH MPOTrPaMMBbl YIYUIICHHUS CEIbCKOXO3SIMCTBEHHBIX KYIBTYP.
Bo3MoXxHO, IPUCYTCTBHE B T€HOME APYTHX T'€HOB YCTOMYHMBOCTH K aHTPAKHO3Yy MOTPeOyeT MapKHUpPOBAHUSA
[0 JOTOJMHUTENbHBIM TeHaM, BKitouas reHsl Co-1, Co-2 u Co-6. IlokazaTtenu OLICHKU MO MOJICKYJISIPHOMY
TECTHPOBAHHUIO TCHOMOB COPTO00PA3II0B MO3BOJISIOT XapaKTepH30BaTh MEPCIIEKTUBHBIA UCXOIHBIN MaTepral
JUTSL CeNTeKITMHM (hacoiii Ha aHTPAKHO30YCTOWYHWBOCTh B KaUeCTBE MCTOYHHKOB ATOHM ycToWumBocTH. B Ha-
cTosiiee BpeMs u3ydeHo cBoimie 60 pac Bo30ynuTeneit anrpakaosa y dacomn [13].
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b.A. Kymabaesa, 3.I". Auitamena, JI.I1. Jlebenena,
JI.A. Amnbekoa, K.K. Uynerosa, H. LIIbIHTBICKBI3BI

AJIMaThI 00J1BbICHI KaFIalibIHAA HIAPYAIbLIBIK-0araJibl Oenrijiepi 0olbIHIIA
KOKOHIC OypIIaKTapbIHbIH KOJIEKIMAIBIK YIrljiepin 0araaay

Kekenic OypluakTapblHbIH KOJUICKIMSUIBIK MaTepuanslHbiH (Phaseolus vulgaris L.) wmwbiFy Teri joHe
mapyambUIbIK-0aranel Oenrinepi OoWbIHIIA AJMAaThl OOJBICH KaFIaiibIHIA KOHBEHEPIiK OHIIpicTe ocipyre
JKapaMJBUIBIFBIHA KemleHAi cunarrama Oepinmi. Tammamran OypInakTapIblH CYPHINTAIFaH TYpJIEPiHIH
BETCTAIMSUIBIK KE3€H] 3epTTeN i, Oy 3epTTeNeTiH Aana JaKbUIBIHBIH KOHIUIVSUIBIK TYKBIMIAPHIH JKbUT CalibIH
aIryFa BIKIAJ eTefi. AIMaThl O0JIBICHl KIIMMATTHIK XKaFJalbIH/Ia ©cipyre xKapaMm/Ibl KOKOHIC OypIIaKTapbIHbIH
epTe MiCeTiH JKOHEe OpTalla IMCeTiH TypJepi aHbIKTAIABL Byl perTe 3epTTenieTiH KOKOHIC OypIiaKTapbIHBIH
MaTepUaIbIHbIH BEreTalUsIbIK KE3CHIHIH Y3aKThIFbI 71—85 KYH apallbIFbIHA ©3repreHi KepeeTiireH. AMarsl
OOJBICHIHBIH KIMMATTBIK JKar[aiibl YIIiH OYpIIAKTHIH HEFYPJIbIM ©HIMJII CYPBINTBIK YJITiNEpi aHBIKTaIbl.
XKacpur KekeHic OypIIaKTapbIHBIH OHIMIUIINI MEH OHIMIUIIK 3JeMEHTTepi apachlHAa KOPPEIILUSIIBIK
OaiiimaHbIC OpHATHUIABL. 3ePTTENETiH alMaKTarbl OHIMIUIK KOJUICKLHMSACHIHBIH KYPBUIBIM/BIK TaJjayblHa
colikec, epTe MiCeTiH TONTHIH KypaMbIHIAFbl H HEepCIeKTUBANbI JkoHe Oedimuenren coprrap «Jlaypa» MeH
«JlyHay coprrapbl GONBIN TaObLIANbI, OJAPIBIH OHIMAUIIN aHBIKTaMAaNBIK COPTTHIH eHiMaulirinen 22-37 %
sorapbl 6omapl. CoHBIMEH Kartap, opra MaychIMIbIK «Kacabmanka» coptel (Ilombima) epekmeneHi, OHBIH
OHIMJIUITI CTAaHAAPTTHl IUBIFBIMABLIBIKTAH 26 % korapsl Oonmbl. KekxeHic Oypmrakrapbl KOJUICKIUSICHIHBIH
TaH/ayJIbl OKIUIJEPiHiH aHTPAKHO3Fa TYPAKThl FEHOTUNTEPAl MOJEKYJIAIbIK-TeHETUKAJIBIK TaHOanay apKbLIbI
3epTTeNIi.

Kinm ceo30ep: Phaseolus vulgaris L., xexeHic Oypliakrapsl, COPTTBIK YJTiJep, BEreTalHsIbIK Ke3eH,
eHimuiniK, anTpakHo3, [TTP amici.

B.A. Zhumabayeva, Z.G. Aitasheva, L.P. Lebedeva,
D.A. Alibekova, Zh.Zh. Chunetova, N. Shyngiskyzy

Assessment of collection samples of beans by economical-valued characteristics
in the conditions of the Almaty region

Comprehensive description of the collection material of vegetable common bean (Phaseolus vulgaris L.) by
its origin and economically valuable characters is presented for the suitability of harvesting for the production
line in conditions of the Almaty region. The vegetation period of selected bean varieties are studied, which
enable the annual production of conditioned seeds of the field. Early ripe and mid-season forms of vegetable
beans studied suitable for cultivation in the Almaty region are identified. It has been shown that the duration
of the growing season of the material of vegetable beans under investigation has varied within 71-85 days.
The most productive bean varieties for the conditions of the Almaty region have been indicated. Correlation
ties between the yield and the components of productivity for the mass of green vegetable pods have been es-
tablished. According to the structural analysis of the collection by productivity in the studied zone, the most
promising and adapted varieties and lines in the early-ripe cluster are Laura and Luna varieties, which yield
has exceeded the productivity of the reference variety by 22-37 %. At the same time, the mid-season cluster
has revealed the Casablanca (Poland) variety, which has revealed 26 % higher productivity comparing to the
yield of the same reference standard. The resistance of the selected vegetable bean representatives of the col-
lection to anthracnose has been studied by using molecular genetically marking of genotypes.

Keywords: Phaseolus vulgaris L., vegetable beans, varietal sample, growing season, yield, anthracnose, PCR
method.
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Couarycrtik Tanp-lllans TaOuru paopacsinaaresl Rosaceae Juss.
TYKBIM/IACHIHBIH JIPisliK 6ciMIIKTepiH xkepciHaipy

Rosaceae Juss. TyKpIMachl KOCMOIOJIUTTIK ©CIMIIKTEp, JKep LIAPbIHBIH Kol OeliriHe TapanraH, OJapablH
apachblHAa TaraMAbIK, COHIIK TYpJepMEH KaTap IopuliKk Typuepiae keszmecenmi. byrinri Tamma nopinmik
eCIMAIKTEpiH KOJJaHbULY QJIEYETiH apTThIpy onapasl Taburu Quiopanan Oesex KeeHai 3epTTey, ocipy xoHe
TYpJIepJi CakTam Kaly Ke3eK KYTTIipMEHTiH MaHBI3IbI Mocenenepain Oipi. Makamama Rosaceae Juss.
TYKBIMIAChIHBIH Ka3aKCcTaHABIK TYpJiepi, OJNapIblH ©Cy epeKLICNIKTepi MEH Tapajy ailMaFrblHa TOKTAJIbII,
o71ebu MoriMeTTep MEH HHTEPHET Ko3/epiHe Calikec >KOMBUIBI KeTy KayIli 6ap Typiepre KbICKalla CHIIaTTaMa
Oepingi. Conpaii-ak AnMatel K. bac OoTaHWKanblk OarbIHIArbl aneMIiK skoHe Kaszakcran QuopachiHal
xKepciHaipinren Rosaceae Juss. TykbIMaachiHbIH 30 TypiHIH JKepCiHAIPY epeKIIeniKTepiHe TOKTAaJIbII,
Conrycrik Tsup-1llaup ¢nopacsiHbiH Rosaceae Juss. TYKBIMIACBIHBIH KEPCIHAIpiIreH 7 ASPLTIK TYpiHIH
(Agrimonia asiatica Juz., Filipendula ulmaria (L.) Maxim., Filipendula vulgaris Moench, Potentilla
argentea L., Potentilla recta L., Fragaria vesca L. xone Fragaria viridis (Duch.) Weston) xepcinaipy
KepceTKimTepine ((heHOIOTHUIBIK OaKbIIay KOPCETKIMITepi MEH TYKBIM Callachl) TalAay jKacaraH. ABTOpJap
JKEePCIHAIPYAIH TaOBICTHI MHAEKCI HETI3iHIe albIHFaH JKEPCIHIIpYy MATiMeTTepiHe KBICKAIA KOPBITHIHIIBI
OepreH.

Kinm ce30ep: Conryctik Taus-lllans, Rosaceae Juss., sxepcinaipy, TopiTik ©CIMIIK, )KepCIHAIPYAiH TaOBICTEI
UHJIEKCI.

Kipicne

KazakcTtan Qopacel maimaasl ©CIMAIKTEPIIH €pPEeKIe KOPBIMEH oHEe TeHO(GOHIBIMEH CHITATTaabl.
Ocimaiktepain OacbiM OeJiriHiH IOpiTiK KacueTTepi Oap, METa0ONMUTTEpAiH XHUMUSUIBIK KYpaMmbl MeH
OMONOTHSITBIK, OENICEeHIUIITIH 3epTTeY YIIiH NePCIEeKTUBTI TAOMFU OCETiH 6CIM/IK TYpJIEpiMEH epeKIIesIeHe .
Onap OHONOTHSUIBIK OEJICEHIII 3aT pETIHAe, SJIEMIIK HapbhIKTa JKOFAapbl CYpaHBICTarbl O0docekere KaOilnerTi
OHIMJEpAi WbIFapy MyMKiHzirine ue [1].

MonimerTep OoHBbIHIIA OOTaHUKANBIK OAKTBIH «TYKbIMIAp KaTaJOTBIHBIH» allFalllKel HeMipiepiHe
Kazakcranapie Taburu ¢uiopaceiubl 400-re KybIKk Typi eHrisimmi. Au, 70-KbpIIgapIslH OpTachIHIA
KazakcTaHHbIH OOTaHHKAJIBIK OakTapblHIa TaOurd (JIOpaHBIH CHUPEK KE3[ISCETIH JKOHE KOUBLIBI Oapa
JKaTKaH TYpJIEpiH caKTal Kajly MakcaThIHIa 3€pPTTeY >KOHE >KEPCiHAIpY JKYMbICTapbl OOWBIHINIA jKaHa OarbIT
KOJIFa anbiHabl. KazakcTaHHBIH IOPiIiK 6CIMIIKTEPIHIH HHTPOIYKIHMSIIBIK 3€PTTENY A9PESKEC MATIMETTEPiHe
cyiieHcek, mopimik ecimmikTepaid 700-re >KybIK Typi TOHKIpUOETIK Kep TelIMACPIHAC KEPCIHAIPIIreHiH
kepceteni. Kasipri Tanga, op TYpiii 3KOJIOTHSUIBIK-KIMMATTBIK aiiMakTap/a opHajJackaH OOTaHUKANbIK OaKTap
WHTPOIOYKLUMSUIBIK OpTaNbIKTap OoibInm TaObuianel. ANIMathl KajachlHAarbl bac OoTanukanblk Oakra 528
TOPUTIK ©CIMIIK TYpJepi, ar AnTtait 60TaHUKAIBIK OaFbIHAa TopUTiK eciMuikTep iy 211 Typi skone XKe3kazran
OoTtaHukanblK OarbiHma 96 Typ kepcingipinren [2]. boranukanblk OakThIH MaHBI3ABI MiHAETTEpiHiH Oipi
OCIMIIKTEepAl KeH KeJemJe KEpCIHIipy FaHa eMec, COHbIMEH KaTap OMOalyaHTYpJLTIKTI cakrayna na
MaHbI3bl pen aTkapansl. Jopimik eciMaikTepai TaOuru (uiopagaH HHTPOAYKIMIAY, ONapAbIH IMaimaasisl
KaCHETTEpiH 3epTTeyre JKOHEe MEAWITMHANA, COHMAKW-aK JOCTYPJ eMec METUITMHAAa KOJTaHyFa MYMKIHIIK
Oepeni. ConbiMeH Katap, «TykbiM OaHKi» TeHO(OHIBI MEH OCIMIIKTEp KOJUICKUIMICHIH TONBIKTHIPYFa,
JOPLTIK ©CIMAIKTEPIH MEPCIEKTUBTI TYPJIEPIH 3epTTeyre MYMKIHAIK Oepemi. ByriHri taHma sxepciHaipy
OCIMIIKTEpAiIH OHOJIOTHSIIBIK TaOMFATBIH 3epTTEeyre Oaca Hasap ayjaapa OTHIPbIN, Oipkarap ipreii amicTep
KOJIIAaHBIN KeJedi. OCIMAIKTEepl jKaHa 6Cy OpTachIHIA 3epTTeYy Ke3iHJe, €Ki Heri3ri MiHAeT allKbIH/aIaIbl:
1) TypaiH *aHa opTaga ece ajJaTbIHABIFBIH aHBIKTAyFa MYMKIHZIIK OepeTiH Oaranay KpUTEpHUiliepiH a3ipiey
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2) MeWIMHAIA, COHAAW-aK JOCTYpii eMec MEAWIMHAAA, OHBIH INIHAC PEHHTPOAYKIHsNA MNaiaanaHy
MaKCaTBIH/Ia TYPAKTHI TYPJIEPIIH KEIICHIH aHBIKTAY.

3epmmey obvexminepi sicane adicmepi

3epmmey obwexmici Contyctik Tsup-Illane Taburu ¢dopaceinaarsl Rosaceae Juss. TYKBIMIACHIHBIH
YKEPCIHAIPIITCH TOPUTIK OCIMIIKTEDI.

3eprrenreH aymak Ka3akCTaHHBIH OHTYCTIK-IIBIFBICHIHIAFBI ()IOPAHBIH OHOATyaHTYPIUIINIMEH KOHE
OmikTik Oengeyre OallaHBICTBI OCIMAIKTEpHiH TapaidybiMeH epekmeneHeni. Conaryctik Tsaab-llanb
xotanapsl (Ine Anatay, Kynreii (25), Kermen, Tepickeit (25a), Kpipreiz Anataysl (27)).

Boranukanbik 6akTap OMOATyaHTYPJUTIKTI caKkTayma MaHbBI3IBI pen aTkapansl. Omap eciMIiKTepiH
KOJUICKITUSICHIH Kypa OTBIPBIN, TEHETHUKAIBIK PECypcTapasl >KUHAKTaWmbl. JKepciHmipy TeHi3 ACHreHiHEeH
880 M OwmikTikTe, Ine Anaraysl O6KTEpiHIET], allbIK—KOHBIP, COPTaH TOMBIpAaKTa OpHaIacKaH, AnMaTsl K. bac
OOTaHUKAIBIK OaFbIHBIH MOPUTIK OCIMIIKTEPAIH KOJUICKIMSIBIK JKep TeiMIiHAe XKyprizinmi. byn kepmix
KJIMMATHI IIYFBUT KOHTHHEHTAIBIBI, Oip TOYJIK iITiHAE TEMIEpaTypaHbIH aybITKYbl alTapJIBIKTAl KOFaphI,
KaybIH-LIAIIBIH MeJIIepi kpuiaap OoibiHa 460-Tan 790 MM-Te NeifiH koHe epTe KOKTeMIT MaKCUMyMMEH
(42 %-ra neitin) cunatranagsl. Oprama ToynikTik Temnepatypacsl + 10°C, 164—182 xynai kypaiast [3].

OCIMIIKTEPIiH ocy koHe mamybiH Oakputay M.H. belimemManHbIH omicTeMeci OoMbIHIIA Kypriziunmi [4],
conpaii-ak «KCPO OoTaHuMKaNbIK OaKTapblHAa WHTPOMYKIMSUIAHFAH OCIMIIKTEP/iH OHTOT'CHE3IH 3epTTey
OolibIHIIA  YCBIHBICTap» KONJaHbULABL. ~DeHONOrusuiblK  3eprreynep «boTaHWKanblKk — OakTapaarbl
(heHONOTHAITBIK OaKpUIAY oficTeMEC OOMBIHIIIA XKYpri3immi [S].

[lIukizat MeH TYKBIMAAPIBIH OHIMIUTITIH aHBIKTAy «Jlopilik eciMIIKTep i WHTPOAYKIUIAY KE3iHIe
3eprrey omictemeci» [6, 7] OoibiHIIA >koHE «MHTpOXyLEHTTEpAl TYKbIMAAy OOWBIHIIA ONICTEMENiK
HYCKAyJIapIbsD» eCeIKe ajia OTHIPHIN opbIHAaas! [8]. Conmali-ak HHTPOXYKIFSUIBIK 3€PTTEYIIEPIC KSPTTIKTI
JKaraaiiapra OaiaHBICTBI OJIAPABIH IIaFrblH MoAU(UKALMsIapbl 0ap, OOTaHMKAIIBIK OaKTapia KaObLIIaHFaH
omictep [9—10] KOMTAHBUIIHL.

Typnepain xyienenyi APG IV xyitecine coiikec Oepinres [11-12]. 3epTreneTin eciMaiKTepAiH TYPIiK
ataynapsl Peceil MeH miekTec enmepAiH oCiMIIKTepIMEH KbIHAJAphIHA aIllbIK OHJIAMH aTiiac — aHBIKTAYIIIBI
«[Inantapuym» OolibiHIIa xoHe The Plant list nen Plants of the World online nepextep 0Oa3achiHaH
kenrtipinren [13-15].

3epmmey Hamudicenepi sHcaHe OHbl MANKbLIAY

Onemaik ¢uopana Rosaceae Juss. TYKbIMIAChl — KOCMOIIOJIMTTIK O©CIMIIKTEp, OJIap JKEP IIapbIHBIH
OapIbIK KepiHae TapanraH, Oipak OJapAblH HEri3ri Oesliri CONTYCTIK KapThl IIApAbIH KOHBIpXKai >KoHE
CyOTponMKaNbIK Oenaeynepinae ke3aeceni, maMmames 104 tysictan, 4828 actam typaeH typansl [14, 15].

KazakcTan OoibIHITA TOpUTIK eciMIikTepAiH Rosaceae Juss. TYKbIMIAchIHaH ImaMameH 27 TYBICH, 89
TYpi Ke3zeceni.

Kazakcran ¢raopaceinaa 134 tykeiMaacTan TaMmblpisl eciMaikTepnid 1406 typi eceni, an ConTycTik
Tsanp-111aHpHBIH TayBl aWMaKTaPBIHAAFE JOpUTIK eciMaikTepaiH 108 TykpIMmachiHBIH 421 TybIchIHAH 782
(55 %) Typi Tapanran. Rosaceae Juss. TykpIMaaceiHbIH 20 TybICH, 56 Typi O6ap (1-kecte) xoHe ne CoATYCTIK
Tsanp-UlanpHbiH 16 KeTeKmi TYKBIMAACBIHBIH apacblHaa S-mni opeiHABI anaabl [16]. Bipkatap Typrepi
TaFaMIBIK JAaKBUT PETiHIIE SKOHOMUKAIBIK MaHBI3BI Oap, a KeUOip Typiepi COHMIK JKOHE MOPUIIK OCIMIIKTEp
petiaae ecipinemi. OChl JOPUTIK OCIMIIKTEPAiH KOMIIIITI BUFAIABUIBIFEI TOMEH KEpJIepAe Tapaica, ail
KeHOip Typi KYpFakKIIbUIBIK JKaFgaiiapeiHa OCHIMICNTECH XKOHE JIe ayaHbIH HEMECE TONBIPAKTHIH JKOFaphl
BUIFAIIJIBUTBIFBIHIA OCETIH TYpJepi Je Ke3leceli, OChUIaiIma Oyl TYKbIMAAcKa as3fa Te3iMJi IopuTiK
ecimzikTepmi e Kocyra 6omans [17, 18].

Rosaceae Juss. TykbIMAachiHbIH KeiOip Typsepi 3000 M OuWikTikKe NeifiH Tapaibll, Tayibl IIBIPINA
OopMaHJapel MEH OyTanapna, an Oipkarap Typi e3eHAep MEH OyJiaKTapIblH carachl MCH KaFayiaylapblH/a,
MaNFRIHAAP MEH O0aKTap/a, )Komap MeH Kopinaynapaa ke3aecemi [17, 18].

ConbimeH, 20 TywsIcTaH TypaThiH mopimik ecimmiktepmin 56 Typi (1-kecte) Conrycrik Tsab-lllann
XoTanapbelHAa eceni, 22 Typi Ine, Kynreit Anataysinma (25), Kermen, Tepickeit Anaraysinna (25a) eceni:
Agrimonia asiatica Juz., Armeniaca vulgaris Lam., Chamaerhodos erecta (L.) Bunge., Cotoneaster
melanocarpus Fisch. ex Blytt., Cotoneaster multiflorus Bunge, Geum aleppicum Jacq., Geum rivale L.,
Padus avium Mill., Potentilla anserina L., Potentilla asiatica (Th. Wolf) Juz., Potentilla conferta Bunge,
Potentilla evestita Th.Wolf, Potentilla nervosa Juz., Potentilla nivea L., Rosa laxa Retz., Rosa majalis
Herrm., Rubus idaeus L., Rubus saxatilis L., Sanguisorba alpina Bunge., Sanguisorba officinalis L., Spiraea
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hypericifolia L., Potentilla sericea L., connmaii-ak, Keiprbi3 Anarayerana (27) ecetin 3 typi: Cerasus
verrucosa (Franch.) Nevski., Prunus sogdiana Vass., Rosa corymbifera Borkh., cousimen katap lne, Kynrei
Anartayeraga (25) 3 Typi ecemi: Crataegus almaatensis Pojark., Orthurus heterocarpus (Boiss.) Juz.
(=Geum heterocarpum Boiss.), Rosa canina L., conpaii-ak, Ine, Kynreit Anarayerama (25), Kermen,
Tepickeir AnatayerHaa (25a), Keiprez Anataysiaga (27) ecetin 17 typi: Crataegus korolkowii L. Henry
(= C. altaica), Crataegus songarica K. Koch., Fragaria vesca L., Fragaria viridis (Duch.) Weston, Geum
urbanum L., Malus sieversii (Ledeb.) M. Roem., Potentilla canescens Bess., Potentilla gelida C.A. Mey.,
Potentilla multifida L., Potentilla reptans L., Potentilla supina L., Poterium polygamum Waldst. et Kit., Ro-
sa albertii Regel, Rosa beggeriana Schrenk ex Fisch. & C.A. Mey., Rosa platyacantha Schrenk, Rubus
caesius L., Sorbus tianschanica Rupr., cousiMeH Katap Kermen, Tepickeit Anatayeiaaa (25a) 9 typi eceni:
Filipendula ulmaria (L.) Maxim., Filipendula vulgaris Moench, Potentilla argentea L., Potentilla bifurca L.,
Potentilla chrysantha (Zoll. & Moritzi) Trevir., Potentilla longifolia Willd. ex Schlecht., Potentilla recta L.,
Rosa pimpinellifolia L. (=R. spinosissima), Spiraea chamaedryfolia L., xxone Ine, Kynreit Anaraysiama (25),
Keipre13 Anataysiaaa (27) ecetin coHFbl 2 Typi: Rosa acicularis Lindl. xxone Rosa fedtschenkoana Regel.
[18].

l-xecTe

Rosaceae Juss. TYKbIMAACHI T9Pijik 6cCiMAiKTepiHiH TybICHI MEeH TYPJepiHiH Tapay caHbl

Conrycrik TstHp-1lanb
TyKpIMIIaCHI TybICHI Ka?aKCTa.HgaFH (IopackIHAAFBI AOPITIK
JIOPLTIK TYPiHIH CaHBI .
TYPIHIH CaHBI

Agrimonia L. 2 1

Armeniaca Scop. 1 1

Cerasus Mill. 2 1
Chamaerhodos Bunge 1 1

Cotoneaster Medik. 2 2

Crataegus L. 6 3

Filipendula Mill. 2 2

Fragaria L. 2 2

Geum L. 3 3

Rosaceae Juss. Malus Mill 2 !
Orthurus Juz. 2 1

Padus Mill. 1 1
Potentilla L. 25 17

Poterium L. 3 1

Prunus L. 2 1
Rosa L. 10 10

Rubus L. 4 3

Sanguisorba L. 2 2

Sorbus L. 2 1

Spiraea L. 5 2
bapabirbl: 20 79 56

Kaszipri yakpitra Conrtyctik Tsub-lllanbma Rosaceae Juss. TYKBIMIACHIHBIH 56 Typi ecemi, OJIapablH
apaceiana «KasakcranueiH Kei3eun kitaObiHay Malus sieversii (Ledeb.) M.Roem. [19], Tsup-lllanbHBIH
SHAEMUT1 Armeniaca vulgaris Lam. eHTI3INTEH, aJl TUTAHTAPHYM MOJIMETTEpi OOMBIHINA CHPEK Ke3IeCeTiH
JKOHE YKOWBUIBIIT KETy KayIr 0ap gopitik ecimaiktep petinae 11 Typ enrizinres, atan aiitkanna: Cotoneaster
melanocarpus Fisch. ex Blytt., Potentilla canescens Bess., Potentilla chrysantha Trev., Potentilla conferta
Bunge., Potentilla longifolia Willd. ex Schlecht., Potentilla nivea L., Potentilla recta L., Potentilla
sericea L., Rosa corymbifera Borkh., Rosa pimpinellifolia L. (=R.spinosissima), xoHe Sanguisorba alpina
Bunge.

Cotoneaster melanocarpus Fisch. ex Blytt., kapa sicemic vipeati — 0Oyta, KazakcTaHHBIH Ka3bIK, Jlana-
JIBI, YCaK IIOKBLIBI, TayJbl meriaae ke3meceni. Inkizat: sxemictepi. Kypameiaga C mopymeni, ¢iaBoHOMI-
Tap, anronuanaap oap. lur eryre, MeTeopusmre, JTU3EHTEPUSIFA, CETICHCKE, OAKTEPUsFa KAPChl KOJTAHBLIA/IBL.
Me3zodur.
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Potentilla canescens Bess., axwa xazmaban — KOIDKBUINBIK, IMOIACPACH 0acka OapibIK KepJe
ke3neceni. Iukizat: Tampipel. Kypambraga ankanouarap Oap. I ery, remaTypusi, MEHOpparus Ke3iHIe
Kosinanemansl. Kecepomesodur.

Potentilla chrysantha Trev., capeyn kazsmaban — kemkbuIIBIK, Contycrik KazakcTaHHBIH, ANTal/IbIH,
TapbarataiinsiH, JKorrap AnaTaybIHBIH IIAJFRIHIAPEI MEH ©3CHICPIHIH amKanTapeiHaa ke3aecemdi. 1Inkizar:
eciMIikTiH Oapibirbl. Kypambinna (iaaBoHouarap, (GpeHoNKapOOH KBIIKbLIIApbl Oap. bakrepusira Kapcehl,
aHTU(UOPUHOIMTHKAJIBIK, TPOMOOIIACTUKAJIBIK PETIHAE KONJaHbUIaaAbl. Me3o¢ur.

Potentilla conferta Bunge., xvicoiygol xazmadan — KOIDKBUINBIK, AnTaiimaH Tepickeil AmaraybiHa
NEHiHTI nana IMaIFeHAApEl MEH Tay Oexrepinae ke3gecemi. IlIWkizaT: ecCIMIIKTIH »ep YCTi Oeuriri.
Kypambrama dbnaBorouarap 6ap. bakrepusra Kapchl, aHTHPUOPHHOIUTHKAIBIK, TPOMOOIIIACTHKAIBIK Kypas
petinae Konganeuiaasl. Kcepomeszodur.

Potentilla longifolia Willd. ex Schlecht., yswin xazmaban — xemxwsuiablK, TsHb-l1llans, TapOararaii
xoHe JKourap Amaraysl OopTa TayJapbIHBIH IMaTFBIHAAPBIHAA Ke3gecemi. [lImkizaT: ©CIMAIKTIH OapIBIFHL.
Ackazan-ilek aypysapbiHJia, aTepOCKIepO3/a, THHEKOJIOTHSIIBIK aypyJiapia KOJIIaHbpu1aael. Me3odur.

Potentilla nivea L., xap xkazmaban — KemKkbUIObIK, AnTaiinan Ine AnatayesiHa neiinri Ouik Taynapaa
ke3geceni. 1lukizar: eciMmikTiH sxep ycri Oeimiri. KypaMblHaa ankojouarap, Kymapusaep, GhiaBoHOHITAp
0ap. bakrepusira Kapcel Konaaneansl. Kcepomesodur.

Potentilla recta L., my3y xasmaban — xemxbinablk, Antaii MeH JKonrap Anataysl, Taub-1llans Tayna-
peiHma kesmecemi. llwmkizar: Tambipel. Kypambrama wimik 3artap Oap. ['eMocTaTwkKamblK —peTiHIE
Kosinanemansl. Kecepomesogur.

Potentilla sericea L., scibex kazmaban — KeIDKBUIABIK, AnTaiiian e AnaraysiHa aeiinri Tay Oaypaii-
napbiHaa ke3geceni. [Iukizat: eciMaikTiH xep ycti Oesiri. Kypambinna ¢aaBoHouarap, KyMapuHaep Oap.
Bakrepusra Kapchl, TPOMOOIUIACTHKAJIBIK pETiHIIE Koanbuiaabsl. Keepodur.

Rosa corymbifera Borkh., xanxan paywan — Oyta, Keiprei3 Anataysinaa, Kapatayna sxone batsic
Tanp-Ulanbna xezaeceni. Lukizat: eciMaikTiH Oapibirsl. Kypambinga ¢peHonkapOOH KBIIKBUAAPEI, QIaBo-
HomATap, kaporunouarap, C, E, P sutamunaepi 6ap. AHeMus, acTeHHs, Kapa aypybl, THIIOAITUATI TaCTPHT,
HECETI )K9HE OT-Tac aypysl Ke3iHae Koaanbuiagsl. Me3odur.

Rosa pimpinellifolia L., (=R.spinosissima), apan paywan — OyTa, meIaeH 0acka, OaplibIK xKepJe
kesneceni. Ilwmkizar: xemicrepi. KypambpiHma opranwkaiblK —KBIIIKBUIHAp, KapotuHownarap, C, P
BUTaMUHAEpl, QaaBoHOUATAP, aHTOoLMaHAap; O-riauko3uaupiieHreH (aBoHougap (KeMidepo KoHe H30-
pamueTHH) Oap. Me3odur.

Sanguisorba alpina Bunge., arvna wennacyt — KOIDKBUINBIK, Anrtaiinan bateic Tsup-11lanbra neuinri
Omik Taynmapma ke3geceni. IIukizaT: eciMmikTiH xep acTel Oemiri. KypaMmpIiHaa KaTeXuHIEP, JTCHKOAHTOITHA-
HUAWHIED, GraBoHoUaTap O0ap. ['eMocTaTHKANBIK peTiHae KOMaaHbpuIaasl. I urpodur.

Armeniaca vulgaris Lam., kadimei opix — arami, JKonrap Anaraybiaia sxoHe Tsub-Llanbna kezneceni.
Ounemuk. KasakcranuslH Kpi3bul kiTaObiHa eHriziiren. llukizar: »xemictepi, msipsinl. Kypambinma
KeMipcysap, OpraHWKANbIK KBIIIKBUIIAP, KApOTHHOUATAp, NOpYMEHIEp, (oMUl KBIIIKBUIBL, KaTeXUHIED,
(naBoHOMATAp Oap; *KambIpaKTapblHAa, OYTaKTaphIHAA Mail KBIIKBUIIAPEI, XJIopoduiaep, KapoTHHOUIATAP
Oap. [lonumopyMeH, i1 KYPri3eTiH peTiHae KOJAaHbUIaas. Me30(duT.

Malus sieversii (Ledeb.) M. Roem., cusepc arma — arami, TapOararaiinan bareic Tsaub-11lanbra netiin
ke3neceni. KazakcranubslH Kp3bun kiTaObiHa edrizinre. LlukizaT: KaOBIFbI, >KambIpaKTapbl, XeMicTepi.
Kypambiana murupokaiboHAap, KeMipcylap, OpraHUKaibIK KeIIKeUIAap, C MopyMeHi, (eHonKapOOH
KBIIIKBIIAAPHI, OJAapABIH TYBIHABLIAPHI, KaTeXwHAep, (¢raBoHOMATAp, aHTOIMaHuHAEp Oap. [lopymew,
OakTepusira Kapchl Jopi peTinae Konganbuiaasl. Kcepomeszodur [16—-19].

Ocimuikrepain Oenrini Oip skargaitnapra OeiMaenyiH KOpCeTeTiH BETeTaTUBTIK opranaapasiH [20] ecy
Y3aKTBIFBI MEH ocy ¢opMachlHa HETi3ACAreH TYKBIMIBIK OCIMIOIKTEpaiH TIpUIiIK (opMaiapbIHbIH
AKOJIOTHSIIBIK-MOP G OJIOTHSUTBIK, KTacCH(PUKAIIUACHIHA ColKec, ailMaKTa aFaiTeliH — 8, OyTansiH — 17, xap-
ThUTall OyTaHblH — 1, OIPXKBUTIBIK ©CiMIIK — 1, eKDKBUIIBIK ociMaik — 1 jxoHe 0ackiM OeiriHge — KeH
SKOJIOTHSIIBIK Tapaly aMIUIUTYyJAachIMEH CpEKIIEICHETIH KOIDKBUIIBIK OCIMIIKTepaiH 28 Typl TapairaH
(I-cyp.).
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I-cypet. Rosaceaeluss. TYKBIMIACH ©CIMIIKTEPiHIH SKOIOTHUIBIK THITEPi MEH TiPIIUJIIK (hopMaapbIHBIH CHEKTPi

3epTTeNreH TYPICPiH SKOJOTHSIIBIK CIIEKTPIHAE OCIMIIKTEpiH BbUIFalIfa KaTtblHAachl [21] OoiibrHIIa
MezoburTepaiy — 27 Typi, Me3orurpodurTepaiH — 6 Typi, Kcepomesodurrepain — 14 Typi,
KcepopurTepaig — 6 Typi, rurpopurTep — 2 TYpi, ncuxpopurrep — 1 Typi anbikTanas (1-cyp.).

Anmatel k. bac GoTaHMKaNbIK OaFbIHIA AOPUTIK O©CIMIIKTEPAIH KOJUICKIMSIBIK Kep TemiMinge, XX
FAacBhIP/IBIH COHBIHJA dNeM[iK koHe KazakcTaHHbIH Taburu ¢uiopackiHaH Rosaceae Juss. TYKBIMIACBIHBIH
mopimik ecimaikrepiner 30 Typi xkepcinmipiareH. JKepciHaipiireH Aopilik ©CIMIIKTep YHEMI JKaHAPTHUIBIIT
JKOHE KalTa OTHIPFBI3BUIBIN TYPaJbl, SKCIEPUMEHTTIK Kep TeNiMiHIe HETi3iHeH KOIDKBUIABIK OCIMIIKTep
ecipineni, omnap: Agrimonia eupatoria L., Agrimonia asiatica Juz., Alchemilla vulgaris L., Aronia
melanocarpa (Michx.) Elliott., Filipendula ulmaria (L.) Maxim., xoHe T.0., OipaK oJapiblH apacbiHjaa
OIp>KBULABIK HEMECE eKIKBUIIBIK IIONTECiH 0CIMIIKTEp e Ke3Aece .

An bBac OoTaHMKaNbIK OakTBIH SKCIepUMeHTaNnbl kep Temiminge Coaryctik Tsub-lllane Taburu
(hopackIHBIH JOPUTIK ©CIMIIKTEPiHIH 7 TYP1 )KEPCIHAIPUTIINT 3epTTENTEH, oJlap:

Agrimonia asiatica Juz., azus owaeanvir — OmikTiri 30-140 cM KOIDKBUIABIK OCIMIIK, AlTall MEH
TapOararaiina, XKonrap xoHe Ime Amarayeiana, bareic Tsub-lIllansga xesnecenmi. IlukizaTel: €CIMIIKTiIH
xepycri Oemiri. KypambiHga (iaBoHOMITAp, TPUTEPICHOMATAP; (EHONIBIK KOCBUIBICTap Oap. AcKaszaH
aypylapblHlia, [apajoHTO3/7a, OaKTepHusra Kapchl, TI'e€MOCTATUKANBIK, Hecelm aWlalThlH peTiHJe
KOJIIaHBLIA/IBI; aHTUTHCTAMUHJI, aJUICPrHUsIFa Kapchbl, MEMOpaHaHBl TYpPaKTaHIBIPATHIH JKOHE OaKTEepUsFa
KapChl OCIICEHTIKTI KOpCeTe .

Filipendula ulmaria (L.) Maxim., weeipwin canvipakmel ypxkepeyn — OWIKTITI 2 M HeHiHTI
KOIDKBULIBIK ©CIMIIK, OapibiK xepnae kesneceni. [lukizar: eciMuiktiH Oapibirbl. Kypambiaaa nopymeHmep,
KapOTHH, KyMapwHIEp, (CHONIb KOCBUIBICTAp, (DEHONTIIMKO3UATEpl, XalKOHAAp, (IaBOHOUATAp,
JNEHKOAHTOIMAaHUINHAEP, Karexuuaep, dSGup Maibl, CTEepoHaTap, IKOFApbl Mail  KbIIIKBUIIAPHL,
KapOTHHOMITAp, Maiyibl Maii, Oaynaybi3 Oap. KaimblHa KenTipeTiH, HeCel aimalThiH, reMOppOiFa Kapchl,
THIHBIIITAHABIPATEIH,  JKapaFa  Kapchl, aAHTHCIACTHUKANBIK, JKapaHbl  eMJAey, JIUapOpPETHKAIBIK,
AHTUTEITbMUHTHKAJIBIK, OT aliJIalThIH, KAaH TAMBIPJIAPbIH HBIFAHTATHIH, THIIOTTUKEMHUSLIIBIK, KAOBIHYFa KapChl,
CTPECTEH KOPFANTHIH Kypas PeTiHIe KOIIaHbLIAIbI.

Filipendula vulgaris Moench., kadimei yprepeyn — KOIDKBUIIBIK, OuikTiri 80 cM fAeiiiH, OapibIK xepae
ke3neceni. Ilukizar: eciMaikTiH Oapieirsl. OHBIH KypambiHaa C sxoHe [-KapoTuH, (EHON TIIMKO3UATEpI,
KyMapuHJiep, XalKoHmap, ¢maBoHouATap, (EHONIBI  KOCBUIBICTAp, TPUTEPIIEH  KBIIIKBUIIAPHI,
JIEHKOAHTOIMAHUINH ISP, PEHONKAPOOH KBIIIKBUIAAPHI JKOHE OJIAPMBIH KOCBUIBICTaphl Oap. On OakTepusra
KapChl, TEMOCTATUKAJBIK, KaObIHyFa Kapchl, ICIKKE KapChl, HECEeN aWalThIH, Kapanapabl EMJICHTIH,
aHTU(YHTaIbI1 KYpall peTiHAe KOJIIaHbLIaIbl.

Potentilla argentea L., xymic xazmaban — KOIDKbUIABIK, Ouiktiri 35 cm neitin, Tsaub-lllanpna
ke3neceni. Illwukizar: ecimmik xepycti Oemiri. Kypameinna c¢mnaBonounrap, C BuTamuHi, (heHOIKapOOH
KBIIIKBIIIAPBl  JKOHE OJapiAblH TYBIHABUIApH Oap. On TYTKBIp, KaH TOKTATKBIII, OE3TeKKEe KapChl,
AQHTUTEIIbMUHTHKANIBIK, KAOBIHYFa KapcChl, KBICBIMJIBI TOMEHJCTETIH, CIa3MOJHUTUKAIBIK PETiHJC
KOJIIaHBLIA/IbI.

Potentilla recta L., my3y kasmaban — KeIDKbUIABIK, OuikTiri 70 cMm nediin, Anraii, Tsaap-11lans sxoHe
JKourap Anartayel TaymapeiHma ke3gecemi. lluwkizat: Tambipel. Kypambrama wiik 3arrapsl 6ap. On
TEMOCTATHKAIBIK, 11T )KYPYiH TOKTATATBIH JOP1 PETIHIE KOJIIAHBUIATEI.
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Fragaria vesca L., opman Oyndipeen — KOIDKBUIABIK eociMIik, KasakcTaHHBIH KemTereH
aliMaKTapbeIHaa, COHBIMEH Karap Anrtaiiman bateic Tsmbp-lllansra meifiari taymapaa kesgecemi. Illukizar:
JKambIpaKTaphl, TyJaepi, skemictepi. KypaMbiaaa keMipcynap, nopyMenaep, GJ1aBoHOUATAp, aHTOIUHAHUHICD
KOHE JICHKOAHTOITUAHUIUHIEP, XOII MiCTI KOCBUIBICTAP, OPTaHUKAJIBIK KBIIIKBUIAAP, (DEHOIABI KOCBUIBICTAP,
(deHomKkapOOH KBIMIKBLIIAAPBI, KyMapuHiep, 3¢up Maimapel O6ap. On JakTOreHmiK, OakTepusra KapcChl,
CEPriTeTiH, KapaHbl eMICHTIH, KaObIHYFa KapChl, HECEI alIaliThIH, KajIlblHa KeATIPETIH, TYHIyAl OacaThiH,
KOCMETHKAIBIK, aHTUTCIIbMUHTTIK, 6T alJalThIH PETiH/IE KOJIAaHbLIAIBI.

Fragaria viridis (Duch.) Weston, owcacein Oyndipeen — KOIDKBUIIBIK, OHWIKTITT 25 cM-re neiiH,
KazakcTaHHBIH a3bIK KOHE TayJbl ayJanaapeiaaa kesnecemi. [IIukizar: kambIpakTaphl, TYJIepi, sKeMicTepi.
Kypambinga kemipcyiiap, OpraHHMKalbIK KbIIIKbUIAAP, TaHUHIACP, PyTHH, 3dup Mmaiibl, C mopymeHi Oap.
Fragaria vesca L. xoHe T. 0. CHSIKTBI HECEII aiilaTaThIH peTiHAe Maiaanansuians [16, 20, 21].

2-KecTe
Kepcinaipinren mapinik eciMaikTepain canpicThIpMAaJIbI 1aMy Ke3eHaepi
OCIMIIKTIH (TeHePaTUBTI
OYTaKTHIH) OMIKTITi, CM Bereraunsbik kesennep
Typi . T'ynpey Kemicreny
Taburu )I.Ce.pcm— Taburu XKepcin- Taburu XKepcin-
opra TipiIreH . .
opra JUpiareH opra JUpiareH
Agrimonia asiatica Juz. 30-140 60-110 VI-VII VI IX VIII-IX
Filipendula ulmaria (L.) Maxim. 130-200 90-130 VI-VII VI VII-VIII VII-VIII
Filipendula vulgaris Moench 30-80 77-83 VI V-VI VIII VI-VII
Potentilla argentea L. 10-35 37-40 VI-VII V-VI VII-VIII | VII — VIII
Potentilla recta L. 30-70 56— 63 VI-VII A% VII-VIII VI-VII
Fragaria vesca L. 5-30 13-16 V-VI \Y VI-VII V-VI
Fragaria viridis (Duch.) Weston 25-ke neitin 9-17 V-VI \Y VI-VII V-VI

JKepciHmipiiren IopuTIK ©CIMIIKTEpAIH CaIbICTRIPMABI AaMy Ke3eHaepl 2-KecTele KopceTinreHneH
TaOMFU KaFaaiaa TyJaey Mep3iMiHe ChIPTKbI (GakTopaa e3 acepid Turizemi. KiMMaTThIK karmail mopiik
OCIMIIKTEPIiH 6cyi YIIiH MaHBI3AbI Pell aTKapaabl. MaycsIMHBIH OipiHIII OHKYHIITIHAC (Agrimonia asiatica
Juz., Filipendula ulmaria (L.) Maxim. Filipendula vulgaris Moench, Potentilla argentea L., Potentilla rec-
ta L.) rynney mep3imi 6actananel. OnapasiH apacklHaarsl Fragaria vesca L., xxone Fragaria viridis (Duch.)
Weston MambIpabIH OipiHII OHKYHAIriHAE Tynaehai. ['ynaeny keseHi exi aifra )KybIK, an Agrimonia asiatica
Juz. yuriH xemic Oepy KbIpKYWHEK aWbIHBIH OIipiHII OHKYHJITIHAE, all KBIPKYHEK aibIHBIH COHBIHJA ITiCiIl
xetineni, Filipendula ulmaria (L.) Maxim., Potentilla argentea L. xone Potentilla recta L. xemic Oepyi
IIUTIE/Ie JKOHE TaMBI3/IBIH SKIHII OHKYHITIHE TONBIK micendi, Filipendula vulgaris Moench minne MeH Ta-
MBI3/1a xKeMic Oepei, omapabIy apaceiaaa Fragaria vesca L., swone Fragaria viridis (Duch.) Weston mayceim
aWBIHBIH OIpiHIII OHKYHIITIHEH IIUIIe albIHBIH SKIHII OHKYHIITIHIE KeMic Oepei.

AmMatel K. boraHukamblk Oak >KarmalibIHIA JKYPTi3UITeH ToxipuOemisnme Agrimonia asiatica Juz,
Filipendula ulmaria (L.) Maxim. gopinik eciMIikTep MayChIMHBIH OipiHINI OHKYHAIrIHIE TYIAel GacTaiiibl,
Keitbip Typraepi Fragaria viridis (Duch.) Weston xone Fragaria vesca L. mMaMmblp aWbIHBIH OipiHIIi
OHKYHIITIHAE Tynneini, an Filipendula vulgaris Moench xone Potentilla argentea L. MaMBIpIBIH YIIIHIIT
OHKYHJITIHJIE XOHE MayCHIMHBIH OipiHIII OHKYHIITIHIE, MaMbIp albIHBIH CKiHIII OHKYHHiriHae Potentilla
recta L. ryaneit Oactaiiowl. Agrimonia asiatica Juz. xeMicTeHyl Tambl3 albIHBIH YIIiHIII OHKYHAIriHIE
Oacrajasl, ajl TOJBIK MiCyl KbIpKYHek aitbinaa, Filipendula ulmaria (L.) Maxim xone Potentilla argentea L.
ITLIe aibIHBIH YITHIII OHKYHIITIHIE, ajl TOJIBIK JKETiTyl TaMbI3 aiibiana, Filipendula vulgaris Moench xone
Potentilla recta L. MayCHIMHBIH VIIIHIII OHKYHIITIHJE, all TOJNBIK XKETUTyl MUIICHIH SKiHII OHKYHIITIHIE,
oJIapABIH apaceIHIarel Fragaria vesca L. xxone Fragaria viridis (Duch.) Weston — MaMbIp alfbIHBIH YIITIHIII
OHKYHJITiH/IE keMic O6epei, MayChIMHBIH EKIHII OHKYHIITIHIE TOJBIK Tricedi [2, 16, 18].

Hopinik eciMIiKTepAiH KepciHaipy KepceTkimn 3-Hir KecTeAe KepceTinrenaen TykbiM camackl (1000
JlaHA TYKBIM CaJIMarbl, TYKBIMHBIH 3€pTXAHAJIBIK OHTIIITITI, 6CY KYaTTHUIBIFHI), MajJalbIK OHTIIITITI >KOHE
JKTU xepceTkimTepi apKbUII aHBIKTAIIABL. 3€PTTEY HOTIDKENEpiHE HETi3Aelcek, Oi3miH JKaFgaibIMBI3Ia
3epTTEITeH TYpJepAe TYKbIM camnackl Potentilla argentea L., Potentilla recta L. na eH x0Fapbl KOPCETKIII all
TANabIK eHTITIK Fragaria vesca L., Fragaria viridis (Duch.) Weston mxa 6omuel, XKTU atanran 7 Typae ae
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4—6 apanbIFbIHIA AYBITKBIIBL. JleMeK, 3epTTelreH TYPJEePAE TONBIK KETUITCH TYKBIM, TYKBIM CaJIMarbIHBIH
TYPaKTHUIBIFBI MEH TYPaKThI OHTIITIK OalKaIIEL.

3-kecTe
Jopinik eciMaikTepain sxepcinaipy kepcerkimrepi
TyKbIM canacel Jlanansic
Typi Tipuwiix 1000 nasa TyKbMHbIH TyYKBIMHBIH onrimriri, | JKXTU*
(hopmacet TYKBIM 3epPTXaHANIBIK atb, % | epcinyi%
caiMarbl, T | OHTIITIri, % OCY Kyatel,
Agrimonia asiatica Juz. 27,2 0-20 0 24 6
Filipendula ulmaria (L.) Maxim. 0,510 0 0 15 4
Filipendula vulgaris Moench 0,7 27-42 10-28 57 6
Potentilla argentea L. Komxpiiasik 0,08 60-85 42-58 59 5
Potentilla recta L. 0,250 68-95 22-26 88 6
Fragaria vesca L. 0,733 51-62 20-23 93 5
Fragaria viridis (Duch.) Weston 0,733 63-71 20-30 86 5

Eckepmy. *XXTU — xepcinnipyaiH TaOBICTEI HHAEKCI.

OCIMIIIKTEp MHTPOMYKIUACHIHBIH €H MaHBI3IBI COTTEPiHIH Oipi ONAPABIH TONBIK IaMy ITUKIBIHAH OTYl
Oonpim  TaObplIafgpl. OcCy epeKUIeNiKTepi MEH JaMy BIpFarblH 3€pTTey, OciMAiKTepAiH Oeiimuery
MYMKIHIIKTepiH Oaranayfa >KoHE oJlapAbl OJaH opi KOJAaHY MepCleKTHBAaJaphlH Oenriieyre MYMKIHAIK
Oepei.

Kopvimuinowbt

JKyprizinreHn >kepciHAipy >KYMBICTAPBIHBIH HOTWKEJEpiHE HeETi3leNie OTBIPBIN, TaOuFu Qiaopaaarsl
TOpUTIK  ©CIMIIK TYpJEPiHIH TYIACY MEp3IMIMEH JKePCIHIIPUITeH TYPJIEpAiH TYyIaey Mep3iMiHge
afTapibIKTall aibIpMaIIbIIBIKTApD OOJIBI, AFHU TAOWFU (UIopaga ASPLTIK eCIMIIKTEp HIaMaMeH Oip ai Kern
rynneiini. TaOuru opraga eceTiH IopiiK eCIMOIKTEpAiH TYIAeHYI MEeH jkeMic OepyiHiH JaMmy Ke3eHIepiHne
Jie arpIpMaImbLIBIKTap Oaikanapl. JKepciHmipy s>KaFrmalbIHIA 3epTTENIHTEH JOPITIK OCIMIIKTEPIiH MKEMic
Oepyi, aOMOTHKAJIBIK (QaKTOpJiapra, aWTalblK TEMIIEPATypPablK PEKUMIe OalIaHBICTBl EPEKIICICHEI.
Kepcingipinren Typiaepae AnMaThl KalachbIHBIH TeMIIEpaTypachblHa OalIaHBICTBI ASPUIIK ©CIMIIKTEepHAiH
TYJIeHyi )xeaen Typae eteni. Jlamy xezeHzaepin Oakpuiay HOTHKeJepi KepceTKeHaeH, Tek 1 Typi ryngereH
TYKBIM OepMereH, aj KajaFaH 6 Typi TYJIEN JKOHE >KeMic OepreHi aHBIKTAIILL JKEepCIHmIpiIITeH MOpiIiK
OCIMIIKTepAiH 7 Typi TONBIK AaMy LUKJIBIHAH OTIIl, TYJACHYI alTapibIKTail TYPaKThl, TONBIKKAHIBI TYKBIM
Oepimn, kemmrimiri kakcel Oedimaenmi. Byn momimerrep Oisre maijanbl, TaFaMJIbIK JKOHE TEXHHKAIIBIK
OCIMIIKTEpAl JKEPCIHAIpEe OTHIPBIN, OcCipil, KOOCHTIN, TepeHAeTe 3epTTeyre, IOpUTiK OCIMIIKTepIiH
KOJIZIAaHBUTYy asICHIH KEHEHTyre, MEAWIMHANAFbl €MAIK KACHUETTepiHIH TOJBIKTAll ambuTyblHA, COHIAM-aK
OTaHABIK (hapMaleBTHKa CANAaChIHAAFBl CYPAHBICTHI TONBIKTAyFa, OMOANyaHTYPJIUIIKTI cakTayFa MYMKIHAIK
OepeTiH/IriH KOpPCeTTi.
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C.K. Epekeena, P.b. ApricbaeBa, A. Mycpar,
Jlacno Opnomy, T.A. bazapbaeBa, [.A. MykaHoBa

HNHTpoayKuus JeKapCTBEHHbIX pacTeHuil cemeiicTtBa Rosaceae Juss.
npupoanoi ¢gsopsl CeBepnoro Tsaub-1llans

CewmeiictBa Rosaceae Juss. SBISIOTCS KOCMOIOJIUTHBIMH PACTCHUSIMH M IPOM3PACTAlOT BO MHOTUX YacCTIX
3eMHOro mapa. Kpome NHIIeBbIX U JEKOPAaTUBHBIX PacTeHUH, CPEAH HUX BCTPEUAIOTCS U JIEKapCTBEHHBIE BH-
161 [ToBbIIeHNEe TTOTEHNIMAa IPIMEHEHHS JICKAPCTBEHHBIX PACTCHUN B HACTOSINECE BpeMs SIBISIETCS OJHON
U3 TIEPBOOYEPEIHBIX 3a/ay, TPEOYIOIMX KOMIUIEKCHOTO M3y4YEeHHsl PAacTeHMi OTAENbHO OT MX HMPHPOIHOI
(I1opBI, BBIPAIMBAHUS U COXPAaHEHHUs BUJIOB. B crarbe yneneHO BHUMaHHME Ka3aXCTAaHCKUM BHAM PACTCHUH
cemeiicTBa Rosaceae Juss., 0COOEHHOCTSIM HX POCTa M PaCHpPOCTPAHEHUs], JaHA KpaTKasi XapaKTepUCTUKA BHU-
JIOB, HAXOAIINXCS TOJ] YTPO30i HCUE3HOBEHHMSI, COTJIACHO JIUTEPATYPHBIM JaHHBIM M HHTEPHET-UCTOYHUKAM.
Ommcans! ocobeHHOCTH HHTpOoRyKIuH 30 BUIOB pacTeHUH ceM. Rosaceae Juss. 13 MEPOBOH M Ka3aXCTaHCKOIT
¢mops! B ['maBHOM GOTaHHYECKOM camy I'. AJIMAThI, IPUBEECH aHAIN3 ITOKa3aTeneil HHTPOLyKIHH (TToKa3aTe-
M (peHOoIOrHIecKoro HAaOMIONCHUS M KadecTBa CeMsH) 7 JEKapCTBEHHBIX BHIOB PacTeHHIl ceM. Rosaceae
Juss. (Agrimonia asiatica Juz., Filipendula ulmaria (L.) Maxim., Filipendula vulgaris Moench, Potentilla
argentea L., Potentilla recta L., Fragaria vesca L. u Fragaria viridis (Duch.) Weston), HHTpOAyLIPOBaHHBIX
u3 ¢uopsl CesepHoro Tsaub-1llans. ABTopamu JaHO KpaTKOE 3aKIIOUYEHUE 10 CBEACHUSIM 00 MHTPOAYKIMH,
MOJTy4EeHHBIM Ha OCHOBE MHJIEKCA YCTIEITHON HHTPOIYKIIUH.

Kniouesvie cnosa: Cesepnblii Tanp-11lanb, Rosaceae Juss., MHTpOAYKIHS, JTEKAPCTBEHHOE PAaCTEHHE, HHACKC
YCIICIIHON MHTPOMYKIIUU.

S.Zh. Yerekeyeva, R.B. Arysbayeva, A. Musrat,
Laszl6 Orloci, T.A. Bazarbayeva, G.A. Mukanova

Introduction of medicinal plants of the family Rosaceae Juss.
of the Natural Flora of Northern Tien Shan

Rosaceae Juss. family have more cosmopolitan plants growing in many parts of the globe. Apart from food
and decorative plants, there are also medicinal plant species. Increasing the potential of the use of medicinal
plants currently represents one of the top-priority objectives that requires a comprehensive study of plants in
isolation from natural flora, growing and preserving the species. The article focuses on Kazakhstani plant
species of the Rosaceae Juss. family, and specifics of their growth and distribution. Endangered species, as
reported in the literature and online sources, are briefly described. Also, the specifics of introducing 30 plant
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species of family Rosaceae Juss. from global and Kazakhstan flora in the Main Botanic Garden of Almaty are
described, introduction parameters (phenological observation and seed quality parameters) are analyzed for 7
medicinal plant species (Agrimonia asiatica Juz., Filipendula ulmaria (L.) Maxim., Filipendula vulgaris
Moench, Potentilla argentea L., Potentilla recta L., Fragaria vesca L., and Fragaria viridis (Duch.) Weston)
are introduced from the Northern Tien Shan flora, and a brief summary of the introduction details obtained on
the basis of the successful introduction index is provided.

Keywords: Northern Tien Shan, Rosaceae Juss., introduction, medicinal plant, successful introduction index
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Etiological structure of infectious agents in the urinary tract among children

The article presents the results of the research of etiological structure of urinary tract infection among
children. Out of the total number of urological and nephrological sick children's research, it is defined that
283 microorganisms selected from the urine were found. 63.2 % of the total number of children in
nephrological department is related to only urological diseases. In recent, there has been an open trend to
increase a frequency of diseases of the urinary system. Over the past five years, the number of diseases of the
genitourinary system in urban children in Kazakhstan has increased to 65 %.The review shows that
inflammatory diseases of kidneys and urinary tract take the second place after acute respiratory diseases of
upper breathing tract. In this work, it is established that a causative agent of urinary system infection among
children is pathogenic, as well as relative-pathogenic microorganisms. As it is shown, the leading etiological
agent of uroinfection is Staphylococcus epidermidis (13.9 %), Escherichia coli (12.2 %), Enterobacter
cloacae (7.8 %). In some cases, streptococcus are excreted. Also, there were dominant pathogens of
nephroinfection among children such as Escherichia coli (21.1 %), Enterococcus faecalis (9.6 %),
Staphylococcus epidermidis (20.1 %). Some types of Candida fungi in the formation of the urinary tract and
kidney infection (mostly C.albicans (9.5 %), C.kruseae (8.1 %), C.glabrata (5.6 %) pathogens) are observed
in the study of urine in children. During the general research, it was found that the etiological agents of
urinary system among children consist of a huge microbiological spectrum, especially among children living
in urban areas.

Keywords: urinary tract infections (UTI), etiology, microflora, accretions, bacteriuria, uropathogen,
pyelonephritis, nephrology.

The prevalence of urinary tract infections (UTI) among children remains as an important issue in
pediatric nephrology, because this group of diseases takes the first place in the structure of nephropathy
compared to other types of glomerulonephritis and kidney disease [1-5].

According to the statistics in recent years of XX century, latent current pyelonephritis (PN) occurs in 2—
22 % and asymptomatic forms of bacteriuria have occurred only in 1-3 % of healthy girls, and UTIs are re-
lated to the diseases that do not pose a serious threat to children's health [6-8].

And in the recent five years of the XXI century, these indicators have increased from 5 % to 12 % in
one city in Kazakhstan, and even the surgical treatment of some recurrent forms of UTIs and structural
abnormalities of the urinary tract have caused one of the most complex and dangerous problems in children's
lives [9, 10].

In spite of the achievements of theoretical and practical nephrology, the world and Kazakhstan are
showing high rates of the prevalence of infectious diseases of the urinary system among children. According
to statistics, over the recent five years, the incidence of UTIs among children has increased 1.8 times among
children under 14 years, and 2 times among adolescents [11]. The reason for this is the first emerging or
developing symptoms in the physiology of adolescents in the past, but, at present, UTIs are also visiblein
young children and newborns.

Based on the research, it was found that the frequency of nephrological and urological diseases among
children and adolescents in the cities of the Irtysh region was due not only to their genetic and medical
factors, but also to technogenic pollution of water and air basins [12, 13].

According to this, we are considering a special assessment of the various risk factors that contribute to
the development of nephrological and urological diseases of children in the Irtysh region.

The growth rate of statistics shows the highest level for the last three years in the cities on the territory
of the Irtysh River (Karaganda city) [14].

While assessing the taxonomic structure of the agents of this pathology in children, it is known that the
microorganisms of Enterobacteriaceae (up to 80-90 %) family takes the basic place in the spectrum of bacte-
rial uropathogens. In particular, E. coli is a definite leader.

The flora of gram-positive cocci (about 10-20 %) takes the second place, mainly were the bacterias of
Enterococcus and Staphylococcus family. The third group is a group of relatively rare microorganisms,

38 BecTHuk KaparaHguHckoro yHusepcureTa



Etiological structure of infectious agents ...

including non-enzymatic gram-negative bacillus (for example, Pseudomonas aeruginosa) and non-spore-
forming anaerobes (Bacteroides families) and others [15]. Pathogens of Candida (mostly C. albicans) fungi
which cause urinary tract and kidney infections were also found in our research.

The aim of the work: to study the etiological structure of urinary tract infections among children.

Research material and methods

The work is based on the project from January to December which was conducted between 2017-2018
in Karaganda city. A complex of clinical-laboratory test was conducted in the nephrology department of
Regional Children's Clinical Hospital (RCCH) for the patients with inflammatory diseases of urinary system,
born and brought up only in the city.

First of all, 283 children of nephrological and urological nature were divided into two groups.
Quantitative bacteriological method was used to determine the urinary microflora of patients with
inflammatory diseases of the urinary system. Material was taken from the patients 1-2 days before the start
of antibiotic therapy. The material obtained from the examined individuals was grafted to Endo, Kalin,
Saburo and blood agar media. After isolation of the pure culture and gram staining the microorganisms were
identified in a microbiological computer analyzer. Types of microorganisms 10* and higher than that were
taken as etiological factor excreted from the urine.The obtained data were processed by the method of varia-
tion statistics. The degree of reliability of the results was estimated by the probability of difference (P) based
on the observed numbers of the relative series (7; n,...) on the Student's attribute.

The results of research and discussion

283 cultures of microorganisms excreted from the urine of sick children of urological and nephrological
nature were studied. In general, 63.2 % of sick children in the nephrology department were registered only
with urological diseases.

The urinary microflora of 179 children with urological symptoms in the nephrology department of
Karaganda in 2017-2018 is given in Table 1.

Table 1

Etiological structure of the urinary microflora of children
with urological diseases in the nephrology department

. . January — December

No Excreted microorganisms abs %, Mim
1 |Staphylococcus aureus 4 2.2+1.1
2 |Staphylococcus epidermidis 25 13.942.5

3 |Staphylococcus saprophyticus 9 5.02+1.6
4 |Enterococcus faecium 11 6.1+1.7
5 |Enterococcus faecalis 12 6.7+1.8
6 |Escherichia coli 22 12.242.4
7 |Enterobacter aerogenes 13 7.2+1.9
8 |Enterobacter agglomerans 6 3.3£1.3
9 |Enterobactersakazakii 2 1.1+£0.8
10 |Proteus mirabilis 2 1.1£0.8
11 |Proteus aerogenosa 1 0.5+0.5
12 |Klebsiella pneumoniae 1 0.5+0.5
13 |Klebsiella pneumoniae 2 1.1£0.8
14 |Enterobactercloacae 14 7.84£2.0
15 |Hafnia alvei 3 1.6+0.9
16 |Pseudomonas aeruginosa 1 0.5%0.5
17 |Citrobacter freundii 1 0.5+0.5
18 |Candida albicans 22 12.2424
19 |Candida kruseae 15 8.3+2.1
20 |Candida glabrata 12 6.7+1.8
21 |Moraxella catarrhalis 1 0.5+0.5

Total 179 100

Cepusa «brnonorusa. MeguuuHa. Neorpadumsa». Ne 1(101)/2021 39



Sh.K. Yeleupayeva, A.S. Dinmukhamedova

The etiological structure of the urinary microflora of sick children in urological discussion was
determined by 21 species, as shown in Table 1 below. Enterococcus faecalis — 6.8 %, Enterococcus
faecium — 6.2 %, Escherichia coli — 12.5 %, Staphylococcus epidermidis — 14 %, Enterobacter
aerogenes — 7.2 %, Candida glabrata — 6.7 %, Candida kruseae — 8.3 %, Candida albicans — 12.3 %,
Enterobacter cloacae — 7.8 % are related to dominant species.

The spectrum of microflora isolated from the urine of sick children with urological symptoms is shown
in Figure 1.

0,5%
1,0%_"7 " 1,0%
12,8%

M Enterobacteriaceae
Candida

B Staphylococcus

B Enterococcus

W Pseudomonaseae

Citobacterium
21,2% % Moraxellaceae

27,3%

Figure 1. Spectrum of microflora excreted from the urine of sick children with urological symptoms

In the picture below, the first place was taken by the representatives of the family Enterobacteriaceae
excreted from the urine of children with urological diseases — 36.8 %. It shows this number out of the total
quantity of excreted microorganisms, Enterococcus relative representatives — 12.8 %, Staphylococcus
relatives — 21.2 %. Non-fermented gram-negative bacterias taken from the urine of patients with
uroinfection were excreted in the amount of 36.8 %, and Pseudomonas aeruginosa comprised 1.11 % out of
the total number of non fermenting gram negative bacteria (FGNB). 27.3 %is related to Candida fungi.

And the urinary microflora of children with nephrological diseases in the children's clinical hospital in
Karaganda is given in Table 2. One of the peculiarity of this is the indicators of microbiotic spectrum of
children with impaired renal function and those treated for congenital renal insufficiency. The etiological
structure of the urinary microflora of children with nephrological diseases in 19 forms is shown in the Ta-
ble 2.

Table 2
Etiological structure of the urinary microflora of children with nephrological diseases
. . . January — December

Ne Excreted microorganisms abs %%, Mm

1 2 3 4

1 |Staphylococcus aureus 2 1.9£1.3

2 |Staphylococcus epidermidis 21 20.1£3.9

3 |Staphylococcus saprophyticus 3 2.8+1.6

4 |Enterococcus faecium 1 0.9+£0.9

5 |Enterococcus faecalis 10 9.6+£2.8

6 |Escherichia coli 22 21.1+44.0

7 |Enterobacter aerogenes 4 3.8¢1.9

8 |Enterobacter agglomerans 2 1.9£1.3

9 |Enterobactersakazakii 4 3.8¢1.9

10 |Enterococcus durans 3 2.8£1.6

11 |Proteus mirabilis 2 1.9£1.3

12 |Klebsiella pneumoniae 1 0.9+0.9
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Continuation of Table 2

1 2 3 4
13 |Enterobactercloacae 5 4.8£2.0
14 |Hafnia alvei 2 1.9+1.3
15 |Pseudomonas aeruginosa 4 3.8+1.9
16 |Citrobacter freundii 1 0.9+0.9
17 |Candida albicans 5 4.8£2.0
18 |Candida kruseae 8 7.6£2.6
19 |Candida glabrata 4 3.8¢1.9
Total 104 100

In general, 104 cultures were studied. Enterococcus faecalis — 9.6 %, Escherichia coli — 21.1 %,
Staphylococcus epidermidis — 20.1 %, Candida glabrata — 6.7 %, Candida kruseae — 7.7 %, Candida
albicans — 4.8 %, Enterobacter cloacac — 4.8 % are related to dominant species.

Figure 2 shows the spectrum of microflora isolated from the urine of children with nephrological
diseases.

16,3% 3,8%

25,0%

B Staphylococcus

1,0% Phy
Enterococcus
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H Citobakteria
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13,4% ' Pseudomonaseae
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Figure 2. Spectrum of microflora isolated from the urine of children with nephrological diseases

As it is shown in Figure 2, 40.3 % of Enterobacteriaceae family takes the first place to be excreted
from the urine of children with nephrological symptoms. Enterococcus takes the second place, 13.4 % of the
total number of excreted microorganisms is related to its fraction. 26 cultures were included in
Staphylococcus relative, it comprised 25.1 %. Fungi are separated in the amount of 16.3 %.

Conclusion

Thus, the research revealed that out of a total of 283 cultures are divided into two sections, urological
and nephrological, the leading of urinary tract infections can be pathogenic, as well as relative-pathogenic
microorganisms to etiological agents. In our research, the etiological structure of the pathogens of urinary
tract infections of children was the leading agent Staphylococcus epidermidis (16.2 %), Escherichia coli
(15.5 %), Enterococcus faecalis (7.7 %), Enterobacter cloacae (4.9 %), Enterobacter aerogenes (4.5 %).

According to world statistics, the first row of urinary tract infections Escherichia coli accounts for
90 %, Enterococcus 57 %, Klebsiella 4—6 %. And our research shows that the class of bacilli is dominated
by the bacterium Staphylococcus epidermidis. It is a conditionally pathogenic bacterium that causes purulent
infection of the skin mucosa of the urinary system.
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III.K. Eneynaesa, A.C. luamyxamenoBa

Bananap apacbinaa 39p WIBIFApy K0JAapPbIHAAFbI HH (e KIUSIBIK
KO3AbIPFBIIITAP/ABIH 3THOJOTUSIBIK KYPbLIbIMbI

Maxkanana Oananap apachlHIa 39p IUBIFApY >KONAAPHl MH(EKUMSACHIHBIH 3THOJIOTHSIBIK KYPbUIBIMBIHBIH
3epTTey HOTIXKenepi KepcerinreH. JKammbl 3epTTENIHIeH YpPOJOTHSUIBIK JKOHE HE(QPOJIOTHSIBIK HayKac
Gamanap HecenrtepiHeH OejiHIN ajbiHFaH 283 MHUKPOOPraHM3M KyJbTypajiap ilIiHAe JKaumbl HehpoIorus
Oeniminzeri Haykac OamanmapablH 63,2 %-bl TEK YPOJOTHSIIBIK aypyFa LIANABIKKAHAAp KaTapblHIa EKeHi
6enrini 6osmbl. COHFBI XKBULAAPHI HECEIl MIBIFapy Kylecl MyIIelepiHiH aypyra MaIABFy XKHULUTTHIH ecyiHe
ambIK TeHeHus Oatikanran. CoHFBI Oec XKbUT apaiblFbiHga Kazakcranna Hecen->KbIHBICTHIK JKYHECIHIH aypy
caHBI KaJlaga TypaThH Oananapra 65 % neifin eckeH. By#pek skoHe Hecen >KOJIapbIHBIH KaOBIHY aypylIapbl
OeTKi TBHIHBIC ATy JKOJIAPBIHBIH OTKIP PECIUpPATOPIIBl aypyJlapblHAaH KEHiH EKiHIII OPBIHABI aJaThIHJIBIFEI
OolibIHINIA LIOJTY JKacajblHFaH. bys 3eprreyzne Oananap apachlHIa HEcell IIbIFApY XKyHeci MHEKIMACBIHBIH
KO3JBIPFBILIBI [ATOTCHAI, COHBIMEH Oipre, WIAPTTHI-IATOrEHII MHUKPOOPraHM3MIEPIiH Ooya aylaThIHBI
aHpIKTanbiHFaH. KepcerinreHnei, ypoMH(EKUHUSIHBIH JKETeKIIl OSTHOJOTMSUIBIK areHTi Staphylococcus
epidermidis (13,9 %), Escherichia coli (12,2 %), Enterobacter cloacae (7,8 %) Oonbin Tabbuianel. Keit
JKarjalia FaHa CTpenToKokkamap Oeminin ameiaradn. CoHBIMEH Karap Oanmajmap apachlHAa He(ppOWH-
(eKUMSHBIH JOMHHAHTTBI KO3IBIPFRIIEI Escherichia coli (21,1 %), Enterococcus faecalis (9,6 %),
Staphylococcus epidermidis (20,1 %) GoNbIN MIBIKTEL. 39p MIBFAPY XKOJIAAPEl MeH Oyipex MH(EKIHACHIHBIH
kanemTacysiana Candida canplpayKyitaKTapbIHBIH KeiOip Typuepi (kebinece C. albicans (9,5 %), C. kruseae
(8,1 %), C. glabrata (5,6 %) xo3abIprbilTaphl) Gananap HeceOiH 3epTTeyNep Ke3iHae aiTapiblKraid Ke3aecin
oTeIpranbl Oaiikanran. JKanmbl 3epTTey Oapbichl KesiHae Oajaigap apachblHAAFbl 39p LIBIFApY IKYHECiHIH
STUOJIOTUSIIBIK, KO3ABIPFBIITAPBIHBIH OpacaH YJIKeH MUKPOOHOTAJIBIK CIIEKTP/ACH TYPAThIHbI, dCipece KalablK
ayMakTa TypaTblH Oajiajap apachlH/a KHi Ke34eCeTiH TYpiepi aHbIKTaJFaH.

Kinm ces3dep: 30p mbrrapy xommapel uHbekmmsicel (3LIDKHM), stwomorms, Muxpocduopa, eciHmiiep,
OakTepHypHsl, yponaToreH, MHeIoHeGpHT, HeHPOIOTHsI.
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ITHOJIOTHYECKAS CTPYKTYPA HH(PEKIHOHHBIX BO30yauTe el
MOYEBbIBOAAIIUX MYTEH Cpeau AeTen

B crarse mpezncraBieHs! pe3yiIbTaThl UCCIENOBAHHS STHOJIOTUYECKOH CTPYKTYPHI MH(EKIMH MOYEBBIBOIS-
mux nyTed y pereil. M3 283 MUKpOOpraHn3MoOB, BBIACIEHHBIX U3 MOYH AETEH C YPOJIOTHYECKUMHU U Hehpo-
JoruueckuMu 3aboneBaHusaMH, 63,2 % nereii ¢ obmeit Heponorueit ObIM THArHOCTHPOBAHBI TOJIBKO C YPO-
JIOTUYECKUMHU 3a00JI€BaHUAMU. B mocnennue roapl HaMeTUIach 4eTKas TEHACHLUS K YBEIMUYECHHIO 3a0oie-
BAaEMOCTU MOYEBBIICITUTENBHON CUCTEMBI. 3a MOCIeqHUE MATh JeT B Ka3zaxcraHe KonuuecTBO 3a0o0JeBaHuil
MOYETOJIOBOH CHCTEMBI TOPOJICKUX AeTel Bo3pocio 1o 65 %. Bocnamurensubie 3a001eBaHus TOYEK U MOUe-
BBIBOJUIIINX ITyTeH CUUTAIOTCS BTOPHIMH IMOCIE OCTPHIX PECHHMPATOPHBIX 3a00JE€BaHUI BEPXHUX JBIXaTelb-
HBIX ITyTeH. B 9TOM mccnenoBanuy OBUIO YCTAHOBIICHO, YTO BO30yauTeNeM HH(EKINH MOYEBBIBOIAIINX ITy-
TeH y KeTed MOTryT OBITh Kak IIaTOTeHHBIE, TaK M yCIOBHO-IIATOTeHHBIE MUKpoopranu3Msl. Ilokasano, 4To oc-
HOBHBIMH OSTHOJIOTMYECKHMH areHTaMH YpouH(peKIuu sBisiotTcs Staphylococcus epidermidis (13,9 %),
Escherichia coli (12,2 %), Enterobacter cloace (7,8 %). B HEKOTOpBIX CilydasX CTPENTOKOKKH ObLTH H30JIH-
poBanbl. Kpome TOro, NOMUHHPYIOIIUMH BO3OYIUTEIAMH HEPPOMHPEKIMU Cpeau IeTel BBICTYMIIN
Escherichia coli (21,1 %), Entercoccus faecalis (9,6 %), Staphylococcus epidermidis (20,1 %). O6HapyxeHo,
yto Bo3Oyaurenu C. albicans (9,5 %), C. kruseae (8,1 %), C. glabrata (5,6 %) 3HaunMBbl B MOue eTel. B me-
JIOM, UCCJIEOBAaHMs IOKa3aJIH, 9YTO MOYEBBIBOAUTENbHASL CHCTEMA Y JIeTel COCTOUT U3 OTPOMHOTO KOJIMYECT-
Ba STHOJIOTUYECKUX ITATOI€HOB, OCOOGHHO Cpely AeTel, )UBYIIUX B TOPOJCKUX paliOHaXx.

Kniouesvie cnosa: MHGEKIMN MOYEBBIBOIINX ITyTeH, STHOJOTHS, MHKpOQUIOpa, IITaMMBI, GakTepuypus,
ypomnaToreHsl, uenoHepuT, HedpoIorus.
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Antibacterial activity of ultrasonic extracts of Salvia stepposa
growing in Kazakhstan

This article presents data on the studies on antibacterial activity of ultrasonic extracts of Salvia stepposa
(steppe sage) growing wild on the territory of the Republic of Kazakhstan. Screening for the antibacterial ac-
tivity of the presented samples was carried out by the disc-diffusion method against strains of gram-positive
bacteria Staphylococus aureus, Bacillus subtilis, gram-negative strains Escherichia coli and the yeast Can-
dida albicans. The results showed that in relation to Staphylococus aureus the most pronounced antibacterial
activity with growth inhibition zones 35 + 1 mm is possessed by 30 % ultrasonic extract of steppe sage flow-
ers, in relation to Bacillus subtilis 49 + 1 mm — 40 % ultrasonic extract of steppe sage leaves, for Escherich-
ia coli 24 £ 1 mm — 70 % ultrasonic extract of steppe sage leaves. This study demonstrated that, 30 % ultra-
sonic extract of flowers and 90 % ultrasonic extract of flowers and leaves of steppe sage showed weak activi-
ty against yeast fungus Candida albicans with growth inhibition zones 12 £ 1 mm, 12 + 1 mm and 11 mm,
respectively. As a result, out of 8 extracts isolated by ultrasonic activation only 2 extracts showed antibacteri-
al activity against 4 studied bacteria. Additionally, it was found that the use of ultrasonic extraction can re-
duce the extraction time of biologically active substances in 89 times compared to conventional extraction
methods.

Keywords: antibacterial activity, plant extracts, ultrasound extraction, bacteria, disc-diffusion method.

Introduction

Nowadays, in connection with the formation of microorganism strains with multiple antibiotic re-
sistances, new drugs based on plant biologically active substances (BAS) with antibacterial activity are of
increasing interest among scientists. According to the literature, plant extracts are becoming more and more
popular because they combine low toxicity with the ability to effectively act on pathogenic and opportunistic
micro flora and are also safe in comparison with chemically obtained products [1].

Currently, 8 species of plants of the genus Sage grow in the Republic of Kazakhstan. The State Pharma-
copoeia of the Republic of Kazakhstan includes medicinal sage (Salvia officinalis L., Lamiaceae family),
which is recommended for use as an anti-inflammatory and antiseptic agent, is also used for diseases of the
upper respiratory tract, wound healing agent for burns or skin diseases [2—5]. However, other species of the
genus Salvia L. are still insufficiently studied and are not used in medicine. Thus, the steppe sage (Salvia
stepposa Des.-Shost.) grows practically on all territory of the Republic of Kazakhstan [6]. The chemical
composition of this species and biological activities has not been completely studied [7]. Some research is
conducted in Russia [8, 9], but in Kazakhstan plant raw material of Salvia stepposa is not studied. This spe-
cies is the potential source of the medicinal raw material for pharmacy [10].

Accordingly, the study of promising plant raw materials of steppe sage with the aim of using it for the
production of domestic medicines indicates the relevance of this work and its practical importance for the
pharmaceutical industry.

At the moment, there are many ways to extract plants in order to isolate BAS from them. Traditional
extraction methods, such as Soxhlet extraction, solid-liquid extraction or liquid extraction, are characterized
by low process selectivity, the use of a large amount of solvents, long extraction timeand these methods also
make it possible to obtain products with a low yield of BAS [11]. Moreover, many natural products are
thermally unstable and can decompose when the temperature rises during extraction. Modern extraction
methods include microwave-assisted extraction and ultrasound-assisted extraction. The use of ultrasound has
significant advantages over traditional technologies for the isolation of BAS. Ultrasonic extraction is used in
a variety of chemical processes because it is a fast method that consumes little energy and reduces solvent
consumption, resulting in a cleaner product and higher yields of the final product. The extraction mechanism
of ultrasound-assisted extraction includes two types of physical phenomena: diffusion through the cell walls
and leaching of the cell contents after the destruction of the walls [12]. Ultrasonic waves change their physi-

Cepusa «brnonorusa. MeguuuHa. Neorpadcumsa». Ne 1(101)/2021 45



Ya.K. Levaya, M.E. Zholdasbaev et al.

cal and chemical properties after interacting with the exposed plant material and their cavitation effects pro-
mote the release of BAS and increase mass transfer, destroying the walls of plant cells [13]. The advantage
of using ultrasound is the reduction in extraction time and the amount of solvent used, as well as an increase
in the yield of the final product. The authors [14] carried out the extraction of polyphenols from Salvia
officinalis using ultrasonic extraction. In comparison with traditional extraction methods, the reaction time
was reduced by 20 %. Thus, these advantages allow for lower manufacturing costs and correspondingly low-
er cost of the final product.

Materials and methods

As a plant material, we used the above-ground part of the steppe sage (Salvia stepposa), which is repre-
sented by leaves and flowers, collected in the surrounding of the Karaganda city during the flowering phase
(June-July, 2020). Before extraction, fresh raw materials were dried at 25-30 °C, avoiding exposure to direct
sunlight for 7 days.

For ultrasonic extraction of steppe sage, aqueous-ethanol solutions of the following concentrations of
30 %, 40 %, 70 %, and 90 % were used as solvent. For the extraction, the above-ground part of the steppe
sage was used; the extraction of flowers and leaves was carried out separately. Air-dry raw materials of the
steppe sage (Salvia stepposa) leaves and flowers were separately immersed in a flat-bottomed flask and the
necessary solvent was added. The ratio of the mass of raw materials to the volume of the solvent was 1:10,
respectively. The flask with the raw material and the solvent was immersed in an ultrasonic bath Digital Ul-
trasonic Cleaner VGT 1200, with an ultrasonic frequency of 40,000 Hz [15]. Extraction of each sample of
raw materials for leaves was carried out 4 times, for flowers — 3 times until an almost transparent solution
was obtained. The ultrasonic irradiation time for leaves and flowers was 30 minutes. The extracts of each
sample were filtered using a paper filter. The obtained extracts were combined and evaporated under vacuum
using a rotary evaporator at a temperature not exceeding 60 °C. Residual solvent from the thick extract was
evaporated in a water bath at a temperature of 60 °C and stored in a dry, dark, cool place until required. The
received solid ultrasonic extracts of steppe sage were from dark brown to dark green color, which depending
on the concentration of the solvent with a specific odor.

The study of the antibacterial activity of the above samples was carried out against two strains of gram-
positive bacteria Staphylococcus aureus (ATCC 6538), Bacillus subtilis (ATCC 6633), against the gram-
negative strain Escherichia coli (ATCC 25922) and against the yeast Candida albicans (ATCC 10231). The-
se bacterial strains are part of the collection of the Department of Microbiology of the Medical University of
Karaganda, Kazakhstan. The study of antibacterial activity was carried out using the disc-diffusion method
[16]. For the study, a suspension was prepared containing a standard number of viable bacterial cells, which
was inoculated with a lawn on the surface of the nutrient medium in Petri dishes. On sterile filter paper disks,
0.01 ml of extract at a concentration of 100 mg/ml was applied. Discs with preparations were placed on the
inoculation at a distance of 2.5 cm from the center of the dish in a circle (4 disks per dish). The inoculations
were incubated for 24 h at 36 °C for bacteria and 24 h at 28 °C for fungi. After incubation against the back-
ground of a uniform bacterial lawn around the discs, zones of complete and partial suppression of bacterial
growth were formed. The results were taken into account by measuring the diameter of the growth inhibition
zones. Comparators are benzyl penicillin for bacteria and nystatin for yeast. Each sample was tested in three
parallel runs.

Results and Discussion

The antibacterial activity of the samples was assessed by the diameter of the growth inhibition zones of
the test strains (mm). The diameter of growth inhibition zones is less than 10 mm and continuous growth in
the dish was assessed as the absence of antibacterial activity, 10—-15 mm — weak activity, 15-20 mm —
moderate activity, over 20 mm — strong. The results of the study of the antibacterial activity of the samples
are shown in Table 1.

As can be seen from the data in Table 1, it follows that ultrasonic 30 %, 40 %, 70 % and 90 % extracts
of both leaves and flowers of steppe sage have strong activity in relation to gram-positive strains
Staphylococus aureus and Bacillus subtilis. As a result of the experiment, it was found that 70 % of the leaf
extract and 90 % of the flower extract demonstrated strong activity against the gram-negative strain Esche-
richia coli. In addition, a weak antimicrobial activity of 90 % alcoholic extract of the leaves and 30 %, 90 %
of alcoholic extract of flowers was revealed against strains of yeast fungus Candida albicans, the rest of the
extracts showed no activity against yeast.
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Table 1
Antibacterial activity of the studied samples of ultrasonic extracts
Staphylococus Bacillus Escherichia Candida
Ne Sample o . .
aureus subtilis coli albicans
1 |30 % ethanol extract of steppe sage (leaves) 28+1 32+1 9+1 8+1
2 |40 % ethanol extract of steppe sage (leaves) 33 +1 49+1 16+1 8+1
3 |70 % ethanol extract of steppe sage (leaves) 20+1 29+1 24+1 8+1
4 |90 % ethanol extract of steppe sage (leaves) 261 28+1 10+1 11£1
5 130 % ethanol extract of steppe sage (flowers) 35+1 44+1 1241 1241
6 |40 % ethanol extract of steppe sage (flowers) 30+l 29+1 11+1 9+1
7 170 % ethanol extract of steppe sage (flowers) 25+1 32+1 11+1 7+£1
8 190 % ethanol extract of steppe sage (flowers) 26+1 30+1 21+1 1241

Conclusions

For the first time, ultrasonic extraction was used to extract biologically active substances from the
leaves and flowers of steppe sage; the antibacterial activity of the obtained extracts was assessed in an in
vitro experiment. The use of ultrasonic extraction provides a reduction extraction time of biologically active
substances by 8-9 times in comparison with conventional methods. Both flower and leaf extracts showed
strong antibacterial activity against the gram-positive bacteria Staphylococus aureus and Bacillus subtilis, as
described above. In addition, two steppe sage extracts showed the highest activity against the gram-negative
strain Escherichia coli. The study showed that for the most part, with the exception of a few, ultrasonic ex-
tracts of steppe sage were not active against the yeast Candida albicans.
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Ka3zakcranaa ecetin Salvia stepposa yJ1bTpaabIObICTBIK IKCTPAKTAPBIHBIH
O0akTepusAFaKapchl OejiceHaIiri

Maxkanana Kasakcran PecnybnukacelHbiH —aymarbiHga eceTiH  Salvia  stepposa (manma  andeiii)
YIBTPAABIOBICTEIK IKCTPAKTAPBIHBIH OaKTEpUsFakapchl OCNCCHAUIrIH aHBIKTAy OOWBIHIIA JepeKTep
YCHIHBUIFaH. YJITiIep/iH OakTepHusrakapchl OeICeHUIITIH 3epTTey CKpuHHHTI Staphylococus aureus, Bacillus
subtilis TpaMOH OakTepHUsIapIAbIH TaMaapbiHa, Escherichia coli Tpamrepic mramuapsiHa sxoHe Candida
albicans amBITKBl CaHBIPAyKYJIAaKTapblHa KATBICTHI JHCKO-TU(QQY3MIIBIK oficneH xyprizingi. Hotmkenep
Staphylococus aureus KaTtblcThl ocy Kimipici 35+ 1 MM OonarsiH 30 maiibp3Ablk nana mandgei TyliHiH
YIBTPAABIOBICTHIK JKCTpaKTici, Bacillus subtilis xatpictel 49 + 1 MM — nana mandeiinin 40 nmaib3abIK
YIBTPAABIOBICTBIK IKCTPaKTici, Escherichia coli xatbicTsl 24 £ 1 MM — panansik mandeii xanpparsiHbH 70
NalbI3AbIK YIBTPAIBIOBICTEIK IKCTPAKTICI OapblHIIA aWKbIH OaKTepUsFakapchl OCJICEHIIKKE He eKeHIiH
kepcerti. Candida albicans-ka katbicThl 30 TallbI3BIK YIBTPAABIOBICTBIK TYJ JKCTPakKTici jxoHe 90
NalbI3ABIK YIBTPAABIOBICTEIK Aana masideiliniy ryiagepiMeH jKanblpaKTapblHBIH IKCTPAKTiCi CoMKeciHIIe
12+1wMMm, 12+1Mm xoHe 11MM ecy kimipici Oap omci3 OGencennimikri kepcerti. Hormkecinnme
YIBTPAAbIOBICTEIK aKTHBTEHAIPY apKbUIBI OONIHreH & OKCTpakTiHiH 2-1 3epTreneTiH 4 MUKpoar3aiap
JaKbUIapbIHA KATBICTBl OAaKTEPUSFAKapChl OENCCHIUIIKTI KOpCeTTi. YIBTPambIOBICTHIK OSKCTPAKIMSIHBI
KOJIIaHy JQCTYPJIi SKCTPAKIHUS 9JIiCTEpiMEH CalbICTBIpFaH/a OHOJIOTHSIIBIK GeJICeH i 3aTTapABIH YKCTPAKIIHS
yakKbIThIH 8—9 ece KbICKapTyFa MyMKIiHIiK OepeTiHi aHBIKTabl.

Kinm ce30ep: Gakrepusrakapchl OCJICEHITIK, IKCTPAKTIIECP, YIbTPAABIOBICTBIK YKCTPAKIHs, OakTepusiap,
JucKo-1udy3usIIbIK omic.

SI.K. JleBas, M.E. XXongacbaes, I'.A. Ataxxanosa, C.b. AxmeToBa

AHTHOAKTepUAJIbHASI AKTUBHOCTD YJILTPa3BYKOBBIX IKCTPAKTOB
Salvia stepposa, npouspacrarmero B Kazaxcrane

B crarbe npezncTaBieHb JaHHBIE 110 BEIIBICHHUIO aHTHOAKTEPHAIBHBIX CBOIMCTB YIBTPa3BYKOBBIX SKCTPAKTOB
Salvia stepposa (wangeil cTenHoi), mpouspacraromero Ha teppuropun Pecryonuku Kazaxcran. CkpuHUHT
[0 U3YYEHHIO aHTHOAKTEPHAIBHOW aKTUBHOCTH OOpPa3LOB NMPOBOAMWICA NUCKO-AU( Y3HOHHBIM METOAOM B
OTHOIICHUH ITAMMOB I'PaMIIOJIOKUTENbHBIX OakTepuid Staphylococus aureus, Bacillus subtilis, rpamoTpuna-
TEJIBHBIX ITaMMOB Escherichia coli n x apoxokeBoMy rpudky Candida albicans. Pe3ynpTaTsl mokasaiu, 4To
B OTHOWEHUH Staphylococusaureus MaKCUMaIbHO BBIPQ)KCHHON aHTHOAKTEPHAIBHOM aKTHBHOCTBIO C 30HAMH
3amepxkku pocra 35 + 1 MM o6manaer 30 %-HbIi yIbTPa3ByKOBOIT SKCTPAKT BETKOB MIa(est CTEMHOTO; B OT-
HoureHuu Bacillus subtilis 49 =1 Mm — 40 %-HbIil yIbTPa3ByKOBOIl SKCTPAKT JIMCTHEB INai(es CTEIHOTO;
B oTHOWeHHN Escherichia coli 24 =1 MM — 70 %-HbIi yIbTPa3ByKOBOM 9KCTPAKT JINCTHEB MIAT(Es] CTEITHO-
ro. B ornomennu Candida albicans 30 Y%-Hblil ynbTpa3ByKOBOH KCTPAKT IBETKOB U 90 %-HEIN yIbTpa3By-
KOBOHM SKCTPAKT LBETKOB M JIUCThEB LIai(es CTEHHOrO MPOSBHIN ClIa0yI0 aKTHBHOCTb C 30HAMH 3a/ICPIKKH
pocta 12 £ 1 MM, 12+ 1 MM u 11 MM, cooTBeTCTBEHHO. B pe3ynbraTe u3 8 9KCTPaKTOB, BBIIEIECHHBIX YIbTPa-
3BYKOBOH aKTHBaIyeil, 2 moka3aan aHTHOAKTEpUATbHYIO0 aKTUBHOCTb B OTHOIIEHUH 4-X HCCIEIYEMbIX KYIlb-
Typ MHUKPOOPTaHU3MOB. BBUIO YCTAaHOBIEHO, YTO HCIOIb30BAHHE YIBTPA3BYKOBOM IKCTPAKIMU ITO3BOJISET
COKPaTHTh BPEMSI SKCTPAKIUH OHOJIOTHIECKH aKTHBHBIX BEIIECTB B 8—9 pa3 110 CPaBHEHHIO C TPaJUIHOHHBI-
MH C1II0co0aMH HKCTPaKIHN.

Kniouesvie cnoea: antnbakTepuaibHas aKTHBHOCTb, SKCTPAKTHI, YIBTPAa3ByKOBas SKCTPAKLUs, OaKTepuw,
JCKO-1U((y3HOHHBIA MEeTOA.
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Biusinne HU3KOMOJIEKYJISIPHBIX NENTHA0B, BbIIeJIEHHBIX U3 KOObLIbEro MoJIOKa,
Ha padoTOCNOCOOHOCTH KPBIC PU (PU3HYECKON HATPY3Ke

B skcnepumente Ha kpbicax Ha Monenu «ber Ha TpenbanHe» M3ydeHBI HMOKasaTeln paboTocrmocoGHOCTH, a
TaKoKe COCTOSHHE CHCTEMBl aHTHOKCHIAHTHON 3alllUTHI, BKIIIOYAsl YPOBEHb HEJOOKHCICHHBIX MPOIYKTOB B
CBIBOPOTKE KPOBH, MEMOpaHax S)pUTPOIUTOB ¥ MUTOXOHAPHAILHON (hpakuny OeAPEHHOM MBIIIIEI dKHBOTHBIX
Ha (oHe 28-THeBHOTO NpreMa (HpakIuy HI3KOMOJIEKYJSIPHBIX ITIENTHI0B, BBIACIEHHBIX N3 KOOBUILETO MOJIO-
Ka. B ombITHOH Tpynme, Mo CpaBHEHHIO ¢ KOHTPOJBbHBIMHU XMBOTHBIMHU, BpeMs Oera Ha TpexbaHe Ha 28-¢
CYTKH YBETHYMIOCh Ha 73,5 %, IpH 3TOM IOJOKUTENbHAS IWHAMHKA BpeMEHU Oera Oblia OTMEUYeHa, Hauu-
Has ¢ 7-X CYyTOK TPEHHPOBKH, IIOCTENEHHO BO3pacTas K 28-My TPEHHPOBOUHOMY AHIO. IIprueM »KHBOTHBIMHU
oOorameHHON (paky HU3KOMOJIEKYISIPHBIX HENTHIOB Ha (oHe (PU3ndIecKoi HArpy3Kd COMPOBOXKIAJICA
CHIDKEHHEM B MeMOpaHax 3puTpormtoB yposHsI MJIA Ha 25,3 %, a nueHoBHIX KoHBIOraTroB — Ha 33,8 %,
KpoMme Toro, ObuTa OTMEYEHa aKTHBAIMS CYNEpPOKCHJMCMYTa3bl M KaTajda3bl B MeMOpaHaX 3pHTPOLUTOB.
AHaNOrNYHbIe M3MEHEHHs ObUIM BBIIBICHBI U B MUTOXOHAPHAIBHON (pakiuy OeJPEHHON MBI JKUBOT-
HBIX. Y KpPBIC ONBITHOW TPYNIIEI OTMe4YeHa Oojiee HU3Kash KOHIEHTPAIMS MOJIOYHOH KHCIOTHI B CHBIBOPOTKE
kpoBH Ha 40,6 %, a B GeapenHo mbie — Ha 24,7 %. CoaepxaHue MMPOBUHOTPAJHON KUCIOTHI HE OTIIH-
qanock OT UCXOAHBIX 3HadeHHH. [lomyueHHBIE pe3yabTaThl 0OOCHOBBIBAIOT IIEIE€CO00PA3HOCTh UCIIONb30Ba-
HHSl HU3KOMOJIEKYJIAPHBIX TENTUAOB IPH KOHCTPYHPOBAHUU MPOIYKTOB CIEIMAIN3MPOBAHHOTO HA3HAUCHUS
¥ GMOJIOTMYECKH aKTHUBHBIX A00ABOK K MHIIE JUISi CIOPTUBHOTO MUTAHMSI.

Knrouegvie crnosa: HU3KOMOJICKYJISIPDHBIC NENTHUBI, (1)1/131/Iqec1<a$1 Harpys3ka, aHTUOKCHJAaHTHas1 CUCTEMa, MO-
JIOYHAas U NUpPOBUHOI'paaHas KUCIOTHI.

Beeoenue

Y4uTBIBas YHUKAIBHBIA COCTAB, a TAK)KE BBHICOKYIO MHUIIEBYIO U OMOJIOTMYECKYIO IEHHOCTh KOOBUIBETO
MOJIOKA, XapaKTepU3yIOIErocs MOBBIIEHHBIM COAEP/KaHUEM IOJIMHEHACHIICHHBIX KUPHBIX KUCIOT, BKJIO-
qasi OMera-3, )KUPOPacTBOPUMBIX BUTAMUHOB, JTM30LMMa U LIEJIOr0 psifia HyTPUEHTOB, YCUIMBAIOIINX UMMY-
HUTET, aHTHOKCUIAHTHBIE U JIETOKCUIMPYIOLINE BO3MOKHOCTH OpraHn3Ma, 0COOBIH MHTEpeC MpeACTaBIIsIeT
OenkoBas cOCTaBJSIIONIasl KOOBUIBETO MOJIOKA, MpEACTaBICHHAs adbOyMUHAMH M TJIOOYJIMHAMH, a TaKKe
HU3KOMOJIEKYJIIPHBIMU NENTUAAMHU U CBOOOAHBIMU AMUHOKHUCIOTaMHU, [IPU HU3KOM COJIEPXKAHUU BBICOKOMO-
JIEKYJSIPHBIX OeNTKOB B KOOBLTEEM MoJIOKe [ 1-3].

CornacHo UMEIOIUMCS JTUTEPATYPHBIM JaHHBIM, HU3KOMOJIEKYJISIpHBIE TIETITUIBI C MOJICKYJIAPHON Mac-
coit mo 15 k/la criocoOHBI OAEPKUBATH TOMEOCTa3 OPraHW3Ma, MPOSBIIAA AHTHOAKTEPHATBbHYIO, IPOTHUBO-
BHPYCHYIO, aHTHOKCHIAHTHYIO M pEre¢HEPAaTUBHYIO aKTHBHOCTD [4].

[lentuasl ¢ MonekynapHoi Maccoit MmeHee 3 k/]a 0OHapyKMBAIOT MOBBILICHHYIO OHMOAOCTYIHOCTh MPH
Hapy»KHOM M BHYTPEHHEM HX MpuMeHeHnu [4, 5].

B pesynbpTaTe MHOTOJETHHX MCCIIEIOBAaHMH MOKA3aHO, YTO (haKTOPBI MENTHIHON NMPHUPOABI, MOTydae-
MBIE B MpoLecce TUAPOIIN3a OSKOB MOJIOKA, SIBJIAIOTCS OAHUMH M3 Hanboiee (PU3NOJOTHYECKH aKTHUBHBIX,
cnenr(uvecKky BO3ACUCTBYS Ha MHUILEBAPUTEIbHYIO, IMMYHHYIO, CEPJICUHO-COCYUCTYIO U HEPBHYIO CHUCTE-
MHI [6, 7].

VY4uuThIBas W30KEHHOE BBILIE, LEJIBI0 HACTOSIIUX HCCICAOBAHUN SIBWIACH OLEHKa 3(]dexkTuBHOCTH
HU3KOMOJICKYJISIPHBIX MENTHAOB, BBIACICHHBIX U3 KOOBUTBETO MOJIOKA, Ha (PU3HUYECKYIO0 aKTUBHOCTH J1abopa-
TOPHBIX KUBOTHBIX.

Mamepuansi u Mmemoowl ucciedosanus

DOKcnepuMeHTaNbHBIC UCCIe0BaHMsI ObUTH BBITOHEHB! Ha 70-1 OeNbIX Kphicax-caMiax JuHun Wistar ¢
ncxoaHou Maccor tena 207-226 r. JKUBOTHBIE coepKaIKCh IPU €CTECTBEHHOM CBETOBOM pPEXXHME B CTaH-
JApTHBIX YCIOBHSIX BuBapus Kazaxckoit akajgeMuu nmuTaHus Mo 5—6 ocoOeii B KieTke pa3MepoM 45X60 cM u
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BBICOTOM 25 cM. B momenieHun BuBapusi MOJAEpKUBAIaCh OTHOCUTEIbHAS BIaXKHOCTH 5065 %, a Takxke
Temriepatypa Bozmyxa — 20-25 °C. DKCHepHMEHTH TPOBOAMINCH B JIETHUH TEPHOI BPEMEHH (HIOTb—
aBryct). Coziep)kaHue KUBOTHBIX U MPOBEEHUE IKCIIEPUMEHTOB OCYIIECTBILTUCH B cOOTBEeTCTBUH ¢ «lIpa-
BuigamMu EBporelickoii KOHBEHIIUY IO 3aIUTE MO3BOHOYHBIX KUBOTHBIX, UCHOIB3YEMbIX JUIS SKCIICPUMCH-
TaJbHBIX M HAYYHBIX IEJIei, 0 T0eJaeMOCTH KOpMa, IIOBEICHHUIO PA3HHUIBI MEXK/Ty )KHBOTHBIMH OIBITHOW U
KOHTPOJIBHOM TPy BBISIBJICHO HE OBLIIO.

JKuBOTHBIE KOHTPOJIEHOM M OMBITHOW TPYII COJNEPKAIUCh HAa TOJYCHHTCTHYECKOM pAaIlMOHE CO CBO-
0OJTHBIM JIOCTYIIOM K IIHIIE U BOJIC. ba30BhIi MONyCHHTETUYECKHI Ka3eMHOBBINM PAIIMOH BKITFOYA U3 pacyera
Ha 100 T muetsl: kazenn — 20,0 r; kpaxman — 63,0 1; Macio moacomaedHoe — 5,0 r; mapax — 5,0 1; coue-
ByI0 cMech — 4,0 T; cMeCh BOJIOPACTBOPUMBIX BUTAMUHOB — 0,9 T; cMeCh KHUPOPACTBOPUMBIX BUTAMHHOB
(MacnstHbIl pacTBOp BuTamuHOB A, E, /I, pei6uii xup) — 0,1 ma u nemmonoza — 2,0 1; u cogepkan 17,1 v
oenka; 10,3 rxupa; 54,5 T yIIIEBOIOB; KAJIOPUHHOCTE pallioOHa paBHUIACh 379 KKaI.

JKvuBOTHBIE B HENSAX afanTally K MONYCHHTETHYECKOMY PAaIlMOHY COIEp)KalNCh HAa JHETE B TEUCHHE
30 nueii. [lo WcTEeYeHNN AAHHOTO CPOKAa KPBICHI OBUTH Pa3/eleHBl Ha JBE TPYHIbl (OMBITHYIO U KOHTPOJIb-
HY10), 110 15 KpBIC B Ka)KJIOH, U B3ATHI B 3KCIIepUMEHT ¢ Maccoi tena 240,0+20,0 r. Kpome Toro, nis uccie-
JOBaHUH OblIa 0TOOpaHa rpymma u3 Kpsic (15 )KMBOTHBIX), HE MCIIBITHIBAIOIIMX (DU3MUSCKOM HArpy3ku (¢o-
HOBas rpymma) U TaKKe HaXOAAIUXCS Ha IMOJYCUHTETUYSCKOM PAllMOHE MTUTAHHUS.

B TeueHne Bcero sKcrepuMeHTa BEJIOCH HAOMIOJCHUE 3a MOEAAEMOCTBIO0 KOPMa B OOIIUM COCTOSIHUEM
KUBOTHBIX, KXKIbIE CEMb THEH MPOBOAMIM B3BEIIMBaHUE KpbIic. O0IIee cOCTOSHIE KPBIC OBLITO yIOBIETBO-
PUTENBHBIM 0 BHEITHEMY BHUIY W Ka4eCTBY IIEPCTHOTO IMTOKPOBA.

HuzkoMonekysipHbIe IENTHIBI U3 KOOBLIRETO MOJIOKA IOJTydain coriacHo Metony [8]. s ux mosy-
YEeHUSI UCIIOJIL30BAIN 00E3KUPEHHOE KOOBLTHE MOJIOKO, IPEABAPUTEIBHO COPOKEHHOE, C UCTIONIBb30BaHHEM
KYMBICHOW 3akBacku B TedeHue 20 4. [locie gero B KMCIOMOJIOYHBIN MPOAYKT AobaBuiau 0,5 T mMaHKpeaTnHa,
cMmech (epMeHTHpOBAM B TeueHme 4 49, 3arem npobaBwiu 300 r cedanekca G-25, Bce TIHIATEIHHO
nepememuBany B Tedenue 10—15 mun. [locne yero cmech nenTpudyruposanu npu ckopocta 3000 06/mMuH B
teuenne 20 muH. HamocamouHwlid pacTBOp yHAUIA, HAOYXIIHMHM TEIb DIIOMPOBATN TUCTHUILTAPOBAHHON
BOJIOH, 3aTeM cMecCh BHOBB nieHTpudyruposanu mpu 3000 06/mun B Teuenue 20 muH. [lodydeHHbIC KUIKIC
(dpakuy GUIETPOBAIM Yepe3 MENKOMOPUCThIe GWIBTPhl ¢ auamerpoM mop 0,2 Mmk. M3 ogHOro mutpa
(hepMEHTHPOBAHHOTO  KOOBLIRETO  MOJIOKAa mojydanu okono 100 M dpaknuu,  comepskariei
HHU3KOMOJICKYJISIPHBIE TIETITUABRI ¢ MoJieKyisipHOi Maccoit ot 3000 mo 15000 x/la. Mcnons3oBanme mpeia-
racMoro Croco0a BBIJCICHUSI HU3KOMOJCKYJISPHBIX MENTUAOB U3 (EPMEHTHUPYEMOTO KOOBUIBETO MOJIOKa
TTO3BOJISIET TIOMYYUTh TIPEUMYIIIECTBEHHO MENTHIBI ¢ MOJIEKyIIsIpHOi Maccoit ot 3000 mo 14000 x/la ¢ mpe-
obnagaHueM MEeNTHI0B, HMEIONTHX MOJICKYIIpHyTo Maccy oT 3000 go 8000 k/la.

Janee ¢pakiuro HU3KOMOJICKYJSIPHBIX MENTUAOB cMemmmnBaiyu ¢ ButamuHamu A, E u C B cnexyromiei
KOHIIEHTpanuu u3 pacuera Ha 100 M ¢pakuuu: peruHonanerat 30 MKr; Tokodepoia ameraT S0 MKr u ac-
kopOuHoOBas kuciora 10 mMr. O0oraiieHHy0 BUTaMHHAMH-aHTHOKCUIAHTaMU (DPAKIUI0 HU3KOMOJICKYJIAP-
HBIX TENTHAO0B HUCIOIB30BANN ISl KOPMJICHHS KPBIC B 3KCIIepUMeHTe. JKUBOTHBIE OMBITHON TPYIIIBI €Xe-
JTHEBHO Ha (pOHE MOIYCHHTETHYECKOTO parroHa noiaydanu mo 1,0 M u3 pacdera Ha 100 r maccel Tena 000-
TaleHHoN (hPaKINK HU3KOMOJIEKYIISIPHBIX TISITHIOB U3 KOOBUTHLETO MOJIOKA, TIPENapar BBOIWIN TIEPOPATHHO
B TedeHue 28 mHei.

KoHTponbHas TpyIna )KUBOTHBIX €KEIHEBHO B TeueHHe 28 nHel Ha (OHE MOIyCHHTETUYECKOTO pa-
IMOHA Toyy4ana nepopainbHo mo 1,0 M u3 pacuera Ha 100 T Macchl Tena BOAHOTO PacTBOpa BUTAMUHOB-
AHTHOKCHJ]AHTOB B KOHIICHTPAIINH, COOTBETCTBYIONICH TTOTPEOJICHUIO OMBITHHIMH KHBOTHBIMH.

JKuBOTHBIE KOHTPOJIBHOM W ONBITHOW TPYIII MOABEPrauch (PU3NIECKOl Harpy3ke — Oery Ha Tpemda-
He. B akcniepuMenTe ucmonb30Bany TpeadaH, CKOHCTPYHPOBaHHEIH B nabopatopun. [lepen HadanoM uccie-
JIOBaHUS KpbIc o0ydanu Oery Ha TpeadaHe, eKeIHEBHO B TCUCHUE ITITH JHEH MPOBOMMIN TPEHUPOBKHU Oera
co ckopocThio 10 M/MuH B Teuenue 10 mun [9].

B skcniepuMenTe ObUTH UCTIONB30BAHEI JKUBOTHBIE OJHOTO BO3PACTa, OJHOTO I10JIa, ¥ OIBITHI TPOBOIHIIH
B OIHO U TO K€ BpEMS CYyTOK, HArpy3Ky YBEIHMUMBAIH IMOCTENIeHHO. [IpeaensHol Harpy3Koil cuntaeTcs «oer
70 OTKa3a», MOoKa3aTeleM KOTOPOTO CIYXHT HECIIOCOOHOCTH YKHBOTHOT'O MPOJOIKATH OEr MPOTHB JBHIXKY-
IIEHCS ICHTBI, HECMOTPS Ha DIICKTPOCTUMYJIAINIO. Dusndeckyro paboTOCIOCOOHOCTE KPBIC OIICHUBAM OJIUH
pa3 B ceMb JHEH B OJHO U TO e YTPEHHEe BpeMs (CHUMAaJId UCXOMHBIC TaHHBIC, a TAK)KE MoKa3aTenu Ha 7-¢,
14-, 21- u 28-¢ cytku). Kaxayro Hele o KPbICHl HMOABEPrajiuch (GU3NIECKON HArpy3Ke eXeIHEBHO B Teue-
HHE YeThIpeX AHeH 1mo 25 MUH co cKopocThio Oera 10 M/MuH.
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[Tocne 3aBepriieHust mocueAHero Tecta GU3NIECKON Harpy3ku Ha Tpendane (28-e cyTkm), uepes 12 u
BCE JKUBOTHBIC BBIBOAMIIMCH M3 SKCIICPUMEHTA OJTHOMOMEHTHOMW JICKAITUTAIIUEH IO/ JISTKUM d(QHUPHBIM Hap-
KO30M. Y NIEeKanmuTUPOBAHHBIX XUBOTHBIX IMPOBOIIIIN 3200p KPOBH, M3BJICKAIN BHYTPEHHHE OPraHBbI, TIOCIE
Yero B CHIBOPOTKE KPOBH M TOMOTeHaTax OelpeHHON MBIIILBI ONpeAessUTH YPOBEHb MOJIOYHONH M TMPOBUHO-
TpamHOM KUCIIOT criekTpodoTomerpuaeck [10].

B xpoBu KpBIC BBISBISUIN COJEpKaHUE reMOTIO0NHA, SPUTPOLIMTOB M TEMATOKPUTA B COOTBETCTBUH C
OOIIENPUHATHIMH JTa0OPAaTOPHBIMU METOAaMH UCCIeI0BaHUs. MeMOpaHbl S3pUTPOLUTOB MOTYYaIl IO METO-
oy A.M. KazenoBa c¢ coasrt. [11]. MutoxoHapuansHyto ¢ppakiuio OeApEeHHBIX MBI BBIACSIINA MyTEM ICH-
TpudyrupoBanuss romorenata npu 1000 g ¢ mociaeayronuM LHEeHTPpU(OYTHPOBAHUEM CYIIEpPHATAHTAa IPH
10 000 g B Teuenue 20 muH. OcaoK ABaXKIbI MPOMBIBAIN B CPEIe TOMOTCHU3AIUH, LICHTPU(YTUPOBAIH TIPH
10 000 g B Teuenue 20 MUH M UCTIOJIB30BAIIM B KAYECTBE MUTOXOHAPHATIBHOHN (hpakuuu.

06 maTeHCcHBHOCTH TiporteccoB [1OJI B MuTOXOHAPUAX OCSIPEHHBIX MBITII] 1 MEMOpPaHax dPUTPOITUTOB
cynunu 1o coxepxanuio TBK-aktuBHBIX mpomykToB. KoHIleHTpamuio MamoHoBoro muampieruga (MIA)
OTIPENEIISUIN 110 MHTEHCUBHOCTH Pa3BUBAIOIIEHCS OKPACKH B pe3yJIbTaTe B3aUMOACHUCTBHSI C THOOapOUTYpo-
Boii kucnoroit (TBK) [12]. Comepxkanume nueHoBbIX KoHBIOTaTOB (/1K) oleHMBaIM 1O METOdy
B.b. I'aBpuioBa u M.!. Mumkopynuoit [13]. AKTUBHOCTh aHTHOKCHIAHTHBIX (pepMEHTOB (Karajiaza | Cy-
MEPOKCUIANCMYTA) ONpEAEIsUT C UCIOJIb30BaHNEM KoMMepueckux HabopoB («Sigma», CIIIA); conepxa-
HHUe Oenka B MeMOpaHax SpUTPOLUTOB, MUTOXOHAPHAIbHOH (pakuun — mo meroxy O. Lowry.

ITony4uenHbie pe3yabTaThl CTATUCTHYECCKH 00padaThIBAd ¢ WCIOJIB30BaHHEM IporpamMmbl Microsoft
Excel, paccuntbiBas cpe/iHIOI0 apu(pMETHIECKYIO ITapaMeTpa, CpeiHee KBaIpaTHIeCKOe OTKIIOHEHHUE, OIIN0-
Ky cpeaHei apudmernyeckoii. Pasnuuus cunrtanucs 1octoBepHbIME IpH p < 0,05.

Peszynomamul u ux obcyscoenue

Oyenxa pabomocnocooHoCmu Kpuic, NOAYYABUIUX 0002AWEHHYIO (PPAKYUIO HUSKOMONIEKYISAPHLIX Nen-
muoos, Ha Mooenu puzuueckol Hazpy3Ku

Kax Op110 cKazaHO BBIIIE, )KUBOTHBIE KOHTPOJIHHON M OIBITHOM TPYIIT COAEPKATUCH HA TTONTYCHHTETH-
YECKOM paIlMOHE CO CBOOOTHBIM JIOCTYIIOM K IIHINE M BOJIE, SKETHEBHAS MOEIACMOCTh PalliOHA KPhICAMU
KOHTPOJILHON W ONBITHOW Tpymnm cocTaBisuia B cpemHeMm 27-30 T. JKXuBOTHBIE KOHTPOJIBHONW W OIBITHOU
IPYII eKeAHEBHO HOTpeOsiu B cpeaeM 30-35 Mt Boasl. HaunHas ¢ ceIbMOro JHs SKCIEpUMEHTa, Ha Go-
He (pu3uUecKoil Harpy3Ku, OTMEYAIOCh TOBEIINICHUE MOTPEOICHHS BOJIBI KaK B KOHTPOJIBHOM, TaK U B OIIBIT-
HOM rpymmne B cpeaHeM Ha 20 %.

Y KWBOTHBIX KaK KOHTPOJBHOW, TaK W OMBITHOM TPYIIEI B TeUCHHE 28 ITHEHW HE OTMEYCHO JOCTOBEP-
HBIX U3MEHEHUI MacChl Tella, YTO CBUACTEIHCTBOBAJIO O TOM, YTO BEIOPAHHBIN PEKUM TPEHUPOBOK U HATpy-
30K HE BJIMSJI Ha MPUPOCT MACCHI Tea Kpbic. Ha MOMEHT 3aBepiiieHHS IKCIEPUMEHTA Macca Tena KpPhBIC B
cpemnem paBHsiack 315,0 £20,0 T.

Pesynprarel n3MeHEeHUsI OTHOCUTENFHOW MacChl OPTaHOB KPBICY KOHTPOJIBHBIX U OTBITHBIX KHUBOTHBIX,
M0 CPABHEHUIO C KPHICAMH, HE MCIBITHIBAIOIIMMU (pU3NIECKON Harpy3ku (poHoBas rpymma), yepes 28 aHe
TIpUBEICHBI B Ta0mIe 1.

Tabnuma 1
OTHocHTeIbHAsl Macca OPraHoB KPbIC B KOHTPOJILHOM U oNbITHOH rpynnax, % (M + m)

OpraH >KUBOTHOTO doHOBas rpyIma KonrposnbHas rpymmna OnpITHAsI TpyIIIA
Cepite 0,45+ 0,04 0,53 + 0,04 *0,75 £ 0,05%**
Jlerkoe 0,51+ 0,03 0,70 £ 0,05* *0,94 + 0,04**
Benpennast Mprmia / 0,90 + 0,05 1,26 + 0,08* *1,65 £ 0,10%*

Ilpumeuanue. * — craructudecku 3Hauumoe otauuue (p < 0,05), mo cpaBHEHHUIO ¢ MOKa3aTeIsIMU (POHOBOM IPYIIBI JKUBOT-
HBIX; *¥* — craructuuecku 3Haunmoe ornuue (p < 0,05), Mo cpaBHEHUIO ¢ KOHTPOJILHBIMH )KUBOTHBIMH.

Kak BUIHO M3 MaHHBIX, MPEACTABICHHBIX B TAOMUIlE 1, Y KPBIC OMBITHOHN TPYIIBI OTMEUYAIOCH JTOCTO-
BEPHOE YBEIMYECHUE OTHOCHTENBHOW MAcChl CEepJlla, JIETKOTO W OeJPEHHOW MBIIIIBI COOTBETCTBEHHO Ha
41,5, 34,4 u 30,9 %, mo cpaBHEHWIO C OTHOCHUTEIHHOW Maccoil OpraHoOB y KpPBIC KOHTPOJBHOHN Tpymmbl. B
KOHTPOJIBHOM TPYIITE TI0 OTHOIIEHUIO K MTOKA3aTEJIIM MacChl OpPraHOB B (DOHOBOM TPYIIE TaKKe OTMEUanach
JIOCTOBEPHOE YBEIMUCHHE OTHOCUTEIHHOI MacChl IETKOTO U O€IPSHHON MBIIIIIBL.
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Takum 00pa3om, aganTtaius XUBOTHBIX K MOBBIIIECHHBIM (PU3NYECKUM HArpy3KaM MPOUCXOIUIIA 3 CYET
runepTpoduu JErkoro, CepALa U UKPOHOKHON MBIIIIIBI, O YEM CBUAETEILCTBOBAIIN JaHHbIC 110 YBEJINYEHUIO
UX OTHOCUTEJILHON Macchl HA MOMEHT 3a00s1.

Onenka nokasaresield paboToCOCOOHOCTH KPBIC B KOHTPOJIBHOM M OMBITHOM IPyMIIaX MPH MPOBEACHUH
Oera Ha TpenOaHe MPUBEACHBI HIDKE HA PHCYHKE.
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Pucynok. 3MeHeHne IMTETHHOCTH Oera KPbIC, MOABEPTIINXCS (U3HMIECKON Harpy3Ke
«ber Ha TpenOane» B TeueHUe 28 CyTOK

Kak BHIHO W3 JTaHHBIX, HCXOJHBIC PE3yNbTAaThl OIIEHKH PaOOTOCTIOCOOHOCTH Y OIBITHBIX U KOHTPOJIb-
HBIX KpbIC OBUTH OAMHAKOBBIMH, M AJIUTEIHLHOCTH Oera paBHsuIach 15 muH. KopMiieHre )KUBOTHBIX ONBITHOU
TpyHIBl 000TaleHHOHN (hpakIueil HU3KOMOJICKYJIIPHBIX TENTUIOB B TeUCHUE 28 IHEH MPUBENIO0 K CTATUCTH-
YECKU 3HAYMMOMY TOBBINICHHIO BBIHOCIUBOCTU KPBIC, HA YTO YKa3bIBAJIO YBEIMYCHHE BpeMeHH Oera Ha
Tpenbane. Tak, B ONMBITHOM IPyIINe, [0 CPABHEHUIO ¢ KOHTPOJILHOM, BpeMs Oera Ha TpeadaHe Ha 28-¢ CyTKH
YBENUYIIIOCH Ha 73,5 %, IpU 3TOM MOJOXKHUTEIbHAS JUHAMUKA BO3pACTaHHS BpeMEHU Oera Oblia OTMEUYCHA,
Ha4YHMHAS C 7-X CYTOK TPEHUPOBKH, TIOCTETICHHO BO3pacTasi K 28-My TPEHUPOBOYHOMY JHIO.

[ToBeimenwne paboToCIIOCOOHOCTH B pe3yabTaTe TPEHHPOBOK, OTMEYEHHOE YBEIHYEHHEM TUTEITHHOCTH
Oera 0 OTKa3a, CBUJICTEILCTBYET O TOJOXKUTEIBHBIX PE3yJIbTaTax aJalTallid XUBOTHBIX K (DU3UUECKUM
Harpy3Kam.

Takum 00pazom, moTpedIeHre o0oTaeHHON (pakIuu HU3KOMOJIEKYJISIPHBIX TENTHIOB B TeUeHHE 28
JTHEH MMOJIOKUTENBHO CKa3aJIoCh Ha (PM3NYECKON BEIHOCIMBOCTH KPBIC.

H3menenue anmuoxcudanmuo2o cmamyca 6 MemMOpanax dpumpoyumos u MumoxOHOpusx 6eopeHHbIX
MbIUY KPBIC Ha oHe npuema 0002aweHHol hpaxkyuu HUSKOMONLEKYIAPHbIX NeNMUO08 U3 KOObLIbEe20 MOIOKA.

Kaxk mokazanm pe3ynbTaTsl IPOBEIEHHBIX SKCIIEPUMEHTABHBIX NCCIIEOBAHNMN, TOTPEOICHIE KPBICAMHU
B TeueHue 28 qHel oboranieHHO# (ppakiuu HU3KOMOJICKYJISPHBIX TENTHIAO0B U3 KOOBUIEETO MOJIOKA COTIPO-
BOXJ1aJI0Ch TIOJIOXKHUTEIHHON TUHAMUKON B U3MEHEHUH ITOKA3aTEeIe CUCTEMbl aHTHOKCUIAHTHON 3aIlIUTHI.

Tak, MO OTHOIIEHHIO K MCXOJIHBIM JaHHBIM B MeMOpaHax SPUTPOLUTOB KOHTPOJIBHOW TPYMIIBI KPBIC
OTMEYEHO CTaTHCTUYeCKH 3HaunMoe yenudenne ypoBHsI MJIA u JIK Ha 74,0 u 88,9 %, a Taxxke cHIKEHHE
aktuBHOocTH COJ] n katanasel Ha 48,0 u 19,8 % cooTBeTcTBeHHO (Tab. 2). [IpreM KUBOTHEIME 00OTaIICH-
HOW ()pakIuy HU3KOMOJIEKYJISIPHBIX TENTHIO0B U3 KOOBUTHErO MOJIOKA, 10 CPAaBHECHUIO C JAaHHBIMH B KOH-
TPOJIBHOM rpyrire Ha (poHe GUIUUECKON HATPY3KH, COMPOBOKIAICS CHIKEHHEM B MEMOpaHax 3pUTPOITUTOB
ypoBH MJIA Ha 25,3 %, a AMEHOBBIX KOHbIOraToB — Ha 33,8 %. AKTHBHOCTH CYNEPOKCHIANCMYTa3bl U
Karaja3sl B MEMOpaHaX 3PUTPOIMTOB Y KPBIC OMBITHOW TPYIITEI CTATUCTUYCCKH 3HAYUMO HE OTINYAIach OT
HCXOJIHBIX [TOKa3aTeleH.

M3meHenns mokasareneil aHTHOKCHIAHTHOTO CTaTyca B MHTOXOHIPHAIBHON (pakimu OenpeHHOH
MBILIIBI OBLUTH MOAOOHBI CABHraM B MeMOpanax spurponutoB (Tadi. 3). Tak, ypoBens MJIA U 1ueHOBBIX
KOHBIOTaTOB YBEJIWYHUICS B KOHTPOJBHOW TPYIIE, MO CPAaBHEHWIO C MCXOIHBIMH NaHHBIMH, B 1,8 pasa.
B omerTHOM Tpynme Ha (oHE mpreMa oOorameHHON (ppakKmuy HU3KOMOJIEKYJISIPHBIX TENTHIOB U (hU3ude-
CKOM Harpy3KH, MO0 CPAaBHCHHUIO C KOHTPOJBHON I'PYIIOM, OTMEUYEHO CHUXEHUE YpoBHS MJIA U JUEHOBBIX
KoHbroraToB Ha 25,9 u 25,0 %, COOTBETCTBEHHO.
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Tabnuma 2

HN3menenne nmokaszaresieii [10JI 1 aHTHOKCUAAHTHONH AKTUBHOCTH B MeMOpaHaX IPUTPOIIUTOB
Y 3KCIIepUMEHTAJIbHBIX ;KUBOTHBIX Ha (hoHe (pu3nveckoil Harpysku (M £ m)

ITokazarenu Vcxonublie naHHbIe KontponbHnas rpymnmna OmnbITHAS Tpynmna
MaJioHOBBIH AUAILAETHI, HMOJIB/MI 0,50 + 0,08 0,87 £0,09* 0,65+0,10
JlMeHOBBIE KOHBIOTATHI, HMOJIB/MT OejKka 0,36 + 0,02 0,68 £0,07* 0,45 £ 0,04**
CymnepoKCHITNCMYTa3a, HMOJIB/MT OerKa 39,31 +£2,00 20,45 + 1,40%* *29,50 £ 1,20%**
Karamasa, HMoJIb/MI O€ka 15,22 +£1,20 12,21 £1,30 14,90 £ 1,02

Ipumeuanue. * — craructuuecku 3HaunMoe otiauyne (p < 0,05) oT UCXOAHBIX MOKa3aTeneil; ** — cTaTUCTHYECKH 3HAYNMOE
otiune (p < 0,05) o mokasarenei )KUBOTHBIX KOHTPOJIBHON TPYIIIIBL.

Taonuma 3

N3menenne nokazareneii IIOJI 1 akTHBHOCTH AHTHOKCHIAHTHBIX (hepMeHTOB
B MHTOXOHJIPHAIBHOMH (paknmnu 6eApeHHoI MbIIbI KpbIic (M £+ m)

Ucxoanbie KonrpomnsHas rpymmna, qandeie mo| OIBITHAS Py, JaHHbIE 10
ITokazarenu N o
JTaHHBIC WCTeUeHNH 28 NHEW TPEHUPOBKHU | UCTEUCHHH 28 THEH TPEHUPOBKU

ManoHOBBIH AL ACTHA, 0,15+ 0,02 0,27 +0,03* 0,20 + 0,02

HMOJIB/MT O€eJTKa

/lucHOBEIE KOHBIOTATEL, 0,22+ 0,03 0,40 + 0,05* 0,30 + 0,05

HMOJIB/MT OeJTKa

CymepoxcnnmicmyTasa, 16,30 + 1,20 13,30 £ 1,24 15,40 + 1,50
HMOJIB/MT OeJTKa

Karana3za, HMOJIb/MT Oenka 6,40 £ 0,56 4,80+ 0,52 5,96 £0,71

Ipumeuanue. ¥ — craructudecky 3HaunMoe otiandure (p < 0,05) OT HCXOIHBIX OKA3aTEINCH.

AKTHBHOCTH CYNEPOKCHIIMCMYTA3bl ¥ KaTalla3bl TAK)KEe CHU3MIIACHh Ha (poHE (U3NUECKON HATPY3KH KaK
B KOHTPOJIbHOM, TaK ¥ B ONBITHOW Ipymie. OIHAKO CIeAyeT OTMETUTh, YTO MIPH IIPHEME KMBOTHBIMU 000-
raieHHoON (QpaKIuy HU3KOMOJICKYJISIPHBIX MENTHIAOB Ha PoHEe (hU3NIECKOH HArpy3KH aKTHBHOCTH KITFOUEBBIX
(hepMEHTOB aHTMOKCHJIAHTHOW CHCTEMBI BO3pPOCIA W MPUOIU3HUIACH K UCXOIHBIM 3HAUEHUSIM, YTO CBHUJIC-
TEIBCTBYET O BHIPAKCHHOM aHTHOKCUIAHTHOM 3 (eKTe HU3KOMOJICKYJISPHBIX MENTHIOB U3 KOOBUILETO MO-
JIOKA.

Y ’KMBOTHBIX KOHTPOJIGHOU T'PYTIIBI, TI0 CPAaBHEHHUIO C UCXOIHBIMH JaHHBIMH, B CHBIBOPOTKE KPOBHU OT-
MEYalloCh HAKOIUICHWE MOJIOYHOW KHCIIOTHI, MPEBBINIAIOIICE ¢ MCXOMHbIC MaHHble B 2,1 pasa (tabmn. 4).
B GepeHHBIX MBIIIAX KPBIC TAKKE, MO0 OTHOLICHHIO K HMCXOMHBIM pPE3yJIbTaTaM, BBISIBJICHO IOBBIIICHHE
YPOBHSI MOJIOYHOHM ¥ MUPOBUHOTPATHON KHCIIOT, COOTBETCTBEHHO, Ha 47,6 1 60,7 %.

Taonuma 4

Copep:xanyue NMPOBHHOIPATHOI M MOJIOYHONM KHCJIOT B TKAHAX KPBIC MOCJae pu3nYecKoil HATPY3KH

Ucxonnsie Jlanuble Ha 28-€ CyTKH
Iloxazarenu
JTaHHBIC KouTponsHas rpymma OmnbITHAS Tpynmna

ITupoBuHOTrpaHas KUCIOTA 0,2040,03 0,3540,04* 0,25+0,04

B CBIBOPOTKE KPOBH, MMOJIB/JI

ITupoBUHOTpagHAS KHCIOTA B OCAPCHHOMN MBIIIIIIE, 0.2340,03 0.4040,05* 0.3040,02
MKMOJIB/T TKaHU

Mono4Hast KHCJIOTa B CBIBOPOTKE KPOBH, MMOJIB/JT 2,00+0,13 3,20+0,34* 2,50+0,33
Mono4Hast KHCJIOTa B OAPEHHOMN MBIIIIIE, 1.2020,10 1,800, 13 1,4540,10
MKMOJIB/T TKaHU

Ipumeuanue. * — craructTudecky 3HagnMoe oTianare (p < 0,05) OT MCXOTHBIX MOKA3aTeNCH.
ynOTpe6J’IeHI/IC JKHUBOTHBIMH O60FaH1€HHOI>’I (bpaKLII/II/I HU3KOMOJICKYJISIDHBIX TICIITUAOB Onar OIIPUATHO

CKa3aJI0Ch Ha COACP:KaHUM JIaKTaTa U MUPYyBaTa Kak B KPOBH, TaK U B MBIIICUHON TKaHU. Tak, M0 CpaBHEHUIO
C KOHTPOJBHOU TPYIIION, Y KPBIC ONBITHOW TPYNIBI OTMEUEHA 0ojiee HU3Kasi KOHIICHTPAIUS MOJIOYHON KH-
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CIIOTHI B CBIBOPOTKE KpoBH Ha 40,6 % u O6eapennoit mpimne Ha 24,7 %. CoaepikaHue NUPOBUHOTPATHON KH-
CJIOTHI HE OTJINYAJIOCH OT UCXOJHBIX 3HAYCHUH.

®dusnueckas Harpyska («oer Ha TpeadaHe») MPUBOANUT K HAIPSHKCHHIO METaOONIMYECKHX IPOIISCCOB,
COTIPOBOXKIAIONIUXCSI MHTEHCU(UKAIINEH aHa3pOOHOT0 TIIMKOJIN3a, YTO BRIPAXKAETCS B TIOBBIIIICHUN B KPOBH
Y MBIIIEYHOM TKAHU YPOBHSI MOJIOYHOM U MUPOBUHOIPaHON KUCIOT. HO, HECMOTpsI Ha TOBBIIIEHUE YPOBHSA
TAHHBIX META0O0IUTOB B KPOBH M TKAHAX JKUBOTHBIX, HAPYIIEHHUE CO CTOPOHBI KUCIIOTHO-IIIEJIOYHOTO COCTOS-
HUSl HE OTMEYAETCs, TOCKOIBKY COXPaHSAETCS aKTUBHOCTh M Pa00OTOCTIOCOOHOCT KPBIC, YTO, BEPOSTHO, CBS-
3aHO C aKTUBHOH peyTWIIM3aIMeH JIaKTaTa U MAPYyBaTa MeYCHbIO.

WuTeHcuBHBIE (BU3HUUECKUE HATPY3KU MPUBOJAT K 00pPa30BaHMIO B TKAHIX U JaKTaTa M MHUPYyBaTa M CO-
OTBETCTBEHHO K MIX 3aKHCJICHHIO, YTO COMPOBOXKIAETCS aKTHBANMEH KaTabOoIMYECKUX MPOIECCOB U YCUIICHH-
€M TMEePEKHCHOTO OKUCIICHUS JIUIH/IOB B OCHOBHBIX OpraHaX KpbiC. IHTEHCUBHOCTh STHX MPOIIECCOB CHIKA-
€TCs MPH TMOCTYIUIEHUH B OPTaHW3M HU3KOMOJIEKYJISIPHBIX MMMYHHOPETYJISTOPHBIX MENTHIOB, 00OTaIleH-
HBIX aHTHOKCHJIAHTAMH, MIPETATCTBYIOIMMHI OKUCICHUIO JTUMHIIOB U 00pa30BaHMIO B KPOBH M TKAHIX MaJlo-
HOBOTO JTUANIBJICTUIA W JIUEHOBBIX KOHBIOTATOB ITOCPEACTBOM TMOBBIIICHUS aHTHOKCHUIAHTHOTO CTaTyca H
aKTUBAIUH (PEePMEHTOB aHTHOKCUIAHTHOM 3aIUTHI.

[Motpebiienue KUBOTHBIME OOOTAIIEHHON (DpaKIMH HU3KOMOJIEKYJSIPHBIX TENTHIOB OJIarONpHsITHO
CKa3aJI0Ch HA DHEPreTUUYECKOM CTaTyCe U IMOJIONKHUTEIBHO MOBIMSIIO HA COCTOSIHHE IMPOLIECCOB aHTHUOKCHU-
JTAHTHOM 3allUTHL

Cremyer OTMETHTD, 9TO Ha (OHE MpHeMa OOOTAIICHHON (PAKIIUH HU3KOMOJICKYJISIPHBIX TENITHIOB Y
KpBIC OMBITHOM TPYIIBI, MO CPAaBHEHUIO C KOHTPOJBHBIMH JKABOTHBIMH, OTMEYAJIOCh MOBBIIIEHHE B KPOBU
CoJIepKaHUs TeMOTTIOONHA, SIPUTPOIIUTOB U remMarokputa Ha 15,0, 6,3 u 5,2 %, coorBercTBeHHO. HecMoTps
Ha TO, YTO M3MEHEHHs He HOCHIIM JOCTOBEPHOTO XapaKTepa, TeM He MeHee, ObUI BBIABIEH (DaKT IOIO0XKH-
TEIHHOTO BIHMAHUSA (PAKIMK HU3KOMOJEKYJISPHBIX NMENTHIOB Ha MPOLECCHl TeMOIN033a, YTO CIEAyeT pac-
CMaTpUBaTh Kak OJIATONMPHATHBIA ()aKTOp MpPH TMOBBIINICHUN aaNTAIlHOHHBIX BO3MOXKHOCTEH OpPraHM3Ma B
MIEPHO/] BHITIONHEHUS (DU3HMUYECKUX HATPY30K.

Raxnouenue

Takum 00pa3oM, pe3yabTaThl MPOBEIECHHBIX HCCIEIOBAHUN HATIISIIHO JEMOHCTPUPYIOT TOJOXKHUTEIh-
HBII APPEKT OT MpueMa KUBOTHBIMH O0OTAIICHHOH (hpaKIMi HU3KOMOJICKYJISIPHBIX MEMTHIO0B Ha UX pabo-
TOCIIOCOOHOCTH, & TAKIKE COCTOSIHUE CUCTEMbI aHTHOKCUIAHTHOM 3aIUTHI.

Oo6orareHue Gpakiuyd HU3KOMOJIEKYJIIPHBIX MeNnTrA0B ButamuHamu A, E, C, 0e3yCIIOBHO, YCHIIHIIO €€
AHTHOKCUJIAHTHBIC CBOMCTBA U MPUBENO K CHIDKCHUIO HAKOIUICHUS B KPOBH M TKaHSAX MPOJIYKTOB MEPEKHC-
HOT'O OKWCIICHUS JIUTHJIOB, & TaK)Ke HEJOOKUCICHHBIX MPOYKTOB SHEPreTHYECKOro 0OMeHa, 4To OJaromnpu-
SATHO CKa3aJI0Cch Ha paboTOCIIOCOOHOCTH KPBIC MPH MOBBIIEHHBIX (U3MYECKIX HArPy3Kax.

[Momydenusie pe3yabTaThl OOOCHOBBIBAIOT IEJIECOOOPA3HOCTh KCIOJIB30BaHUS HU3KOMOJICKYISIPHBIX
MENTUIOB MPH KOHCTPYUPOBAHUHU MPOAYKTOB CIEIUATU3UPOBAHHOTO Ha3HAYCHUS W OMOJIOTUYECKH aKTHB-
HBIX TOOABOK JIJIsl CIIOPTHBHOTO MTUTAHUSL.
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EreykyilpbIKTbhIH (PU3HKAJIBIK JKATTHIFYAAFbl )KYMbIC Ka0ijIeTTijIirine
Ome cyTiHeH 06JIiHreH TOMEeH MOJIeKYJIaJIbl eNTHATEPAIH dcepi

«TpenbanMen kyripy» wmojeni OOibIHIIA ereyKyHpbIKTapFa OKYPri3lUIreH 3SKCHepPUMEHTTE IKYMBICKA
KaOIIeTTiIiK KOpCeTKIIITepi, OHBIH iLIiH/E KaH CapbICybIHAAFbI a3 KBIIIKBUIAAHFAH OHIMCPAIH ACHIeli, Oue
cyTiHeH OOJIHreH TOMEH MOJICKyNanbl MenTUaTepiiH ¢pakuusceiH 28 KyH KYHII3 KaObuimay KesiHze
JKaHyapJIap/blH CaH OYJIIBIK €TiHIH MHUTOXOHAPUSUIBIK (QpaKUUACHIHAAFBI SPUTPOLIUTTEP MEMOPaHACHI, CO-
HBIMEH KaTap AaHTHOKCHUAAHTTHI KOPFAaHBIC >KYHECIHIH >JKaFrmaifbl 3epTTeNreH. OKCIEPHMEHTTIK TOITa
0aKpLIAYIIEl KaHyapIapMeH CaJbICTBIPFAH/IA JKYTIpY JKOJAFBIHAAFEI JKYTIpYy YaksIThl 28-mii kyHi 73,5 %-ra
OCTIi, aJl JKaTTBIFYABIH JKeTIiHIII KyHiHeH Oacram 28-mIi >KaTTBIFy KYHIHE Kapail OipTiHIenm apThIl, XKYTipy
YaKbITHIHBIH OCYiHIH OH JMHaMHKachl Oaiikanasl. XKanyapiaapapIH JeHe )KYKTEMECIHIH asChIHAa TOMEH MoJle-
KyJaJbl IENTUATEPIIH OalbITEUIFaH (GPaKIMICHIMEH KaObUIIayhl SpUTPOLUTTEpAiH MeMOpaHanapsiHaa MIA
neHreiinin 25,3 %-ra, all JMeH KOHbIOTaTTapbIHbIH 33,8 %-Fa TOMEHACYIMEH KaTap JKYpAi, COHal-aK, IpHT-
pouuTTep MeMOpaHalapblHIAa CYHNEPOKCHAIMCMYTa3a MEH KaTala3aHblH aKTHBTEHyl Oaiikannel. OcwlHmal
e3repicrep jkaHyapiapIblH (eMopanbapl OYIIMIBIK €TiHIH MHTOXOHIPHSJIBIK (DpaKIHUsChIHAH TaObUIIbI.
OKCMEepUMEHTTIK TONTHIH €reyKYHphIKTapbIHIa CapbICybIHAA CYT KbIIKbUIBI 40,6 %, an caH OYIIIBIK €TiHIE
24,7 % TeMeH KOHIEHTPAIMSICHIH KepceTTi. [IMpoxy3iM KBIIKBUIBIHBIH MeJIIepi 0acTamnksl MoHAEpiHEH
e3remie 00IMa/bl. AJBIHFAH HOTIDKENIEP CIIOPTTHIK TAMAaKTaHyFa apHaJIFaH MaMaH/IaH/IbIPBUIFaH OHIMIEP MEH
OnooTHSIIBIK OeliceH i TaraM KocIalapbiH jkobaiay Ke3iHIe TOMCHMOJIEKYIaNbIK NeNTHATEP Il KOJIIAHy IbIH
OPBIHBUIBIFBIH TQJIETACH L.

Kinm co30ep: TeMeH MOJIeKyNalblK MENTHATEP, (U3UKAIBIK OCJICEHIUIK, aHTHOKCUIAHTTApP JXKyifeci, cyT
JKOHE IIUPOXKY3IM KBILIKBIIAAPEL.

Kh.S. Sarsembaev, Yu.A. Sinyavsky, Kazis Milasius

Influence of low-molecular peptides isolated from mare’s milk
on the performance of rats in case of physical exercise

In an experiment on rats on the «Treadmill running» model, the performance indicators were studied, as well
as the state of the antioxidant defense system, including the level of under-oxidized products in the blood se-
rum, erythrocyte membranes and the mitochondrial fraction of the femoral muscle of animals against the
background of 28-day intake of the fraction of non-molecular peptides isolated from mare's milk. In the ex-
perimental group, in comparison with the control animals, the running time on the treadmill on the 28th day
increased by 73.5 %, while a positive trend of increasing the run time has been noted since the seventh day of
training, gradually increasing to the 28th day of the training. The intake by animals of the enriched fraction of
low molecular weight peptides against the background of physical activity was accompanied by a decrease in
the MDA level in the membranes of erythrocytes by 25.3 %, and diene conjugates by 33.8 %, as well as the
activation of superoxide dismutase and catalase in the membranes of erythrocytes. A similar change was
found in the mitochondrial fraction of the femoral muscle of animals. The experimental group of rats showed
a lower concentration of lactic acid in the blood serum by 40.6 %; and in the femoral muscle by 24.7 %. Py-
retic acid content was not different from the initial values. These results substantiate the usefulness of low
molecular weight peptides in the design of specialized products and dietary supplements for sports nutrition.

Keywords: low molecular weight peptides, physical activity, antioxidant system, lactic and pyruvic acids.
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The comparative morphometric analysis of seeds representatives
of the genus Paeonia L. (Paeoniaceae Rudolphi) of the Kazakh Altai’s flora,
introduced in the Altai Botanical Garden

The article provides data on the study of the external structure, morphometric and weight parameters of seeds
of the complex of Paeonia anomala L., P. hybrida Pall., P. intermedia C.A. Mey., grown in the conditions of
the mountain-taiga zone of the Kazakhstan Altai, and clarification of the possibility of using these characters
to distinguish between species. The primary analysis of the seed material revealed differences in the length,
width and thickness of the seed in the cultivated samples from different ecological and geographical condi-
tions of the habitats. A comparative study of such morphometric and weight parameters as the external struc-
ture, length, width, and thickness of seeds of the samples of Paeonia anomala, P. hybrida, P. intermedia, in-
troduced from different ecological and geographical habitats of Kazakhstan Altai, revealed a certain variation
in the selected parameters in the species. When comparing the external morphological structure of
P. intermedia and P. anomala, the differences were practically not established, due to the close relationship
of the species. When comparing the average metric and weight parameters of seeds in the Paeonia anomala
specimens taken from ridge Ivanovsky, did not reveal significant differences. This happened despite the
interpopulation difference in quality of the planting material with respect to ecology and location above sea
level. This indicates the evenness of the length, width, and thickness of the seed material of the cultivated
Paeonia anomala specimens. In cultivate specimens of P. hybrida from Narym ridge and Azutau in the ratio
of the length, width and thickness of the seed, as well as the weight of 1000 pieces, seed differences were ob-
served. Despite the low level of variability of morphological parameters of seeds, it is premature to recom-
mend them for differentiation of species due to the short duration of the study period.

Keywords: Paeonia L., carpology, Kazakhstan Altai, introduction, category of rarity.

Introduction

The conservation of the Earth's biological diversity is one of the most important problems of modern
biology. Its effective solution is possible only with a comprehensive study of the ecological-biological fea-
tures of each species of plants. This is especially relevant for rare species, since research on their ecology
and biology is not only of theoretical interest, but also necessary for the development of ways to protect these
species [1]. The main reasons for the reduction of species of the genus Paeonia L. are anthropogenic effects
on natural ecosystems and the collection of plants for medicinal and ornamental purposes [2].

Genus Paeonia L., includes 36 species [3], belongs to the number of systematically complex taxa of
flowering plants [4]. Representatives of the genus are perennial herbs with thickened spindle-shaped roots
and difficult palm-dissected leaves or tree-like shrubs (8 species) [5].

The fruit of the peony is apocarps leafy. A multi-leaflet is a collection of non-growing leaflets, each of
which arises from a separate carpel. A separate leaflet can be called a fruit. The fruit is multi-seeded, opening
suturally (along the abdominal suture). The pericarp is dry, the number of seeds is usually up to 10 or slightly
more, but always less than the number of embedded seed bugs [6].

High morphological variability creates great difficulties in establishing boundaries between species [7].
There are controversial points in taxonomy and systematics of the genus [8]. Especially between P. anomala,
P. intermedia and P. hybrida, forming a single complex of Siberian-Central Asian herbaceous species, char-
acterized by twice tripartite strongly segmented leaves, covered with bristles on top of the veins. All species
of complex are diploids [9]. Analysis of literary data on the state of study of the topic showed that infor-
mation on the morphology of species of the genus Paeonia is clearly not enough to conduct a comparative
morphometric analysis of seeds of the studied species [10-14].

The purpose of this work was to study the external structure, morphometric and weight indices of seeds
Paeonia anomala L., Paeonia hybrida Pall., Paeonia intermedia C.A. Mey., grown under the conditions of
culture, and find out the possibility of using these features to distinguish species.
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Materials and Methods

The object of the study was the seed material of three rare species of peonies: Paeonia anomala L.,
Paeonia hybrida Pall., Paeonia intermedia C.A. Mey, included to the introduction from various habitats of
Kazakhstan Altai and grown in the exposition of the natural flora of the Altai Botanical Garden.

Paeonia anomala L. is boreal, mainly Siberian species, mesophyte. It distributes in the northern regions
of European Russia, in Western Siberia, Baikal region, on Tien Shan, Mongolia. In Kazakhstan, it grows in
the northern, eastern and southeastern regions: Caspian (Volga region), Kokchetau, Zaisan, Altai, Tarbagatai,
Dzungar, Transili, Ketmen, Kyrgyz Alatau and on Western Tien Shan [5]. It prefers moistened meadows and
fairly well-warmed and clarified forest glades. Throughout the range it occurs discretely, is intensively
shrinking. It is included in the Red Book of Kazakhstan [15], in the regional Red Books of the Russian Fed-
eration [16-22].

Paeonia hybrida Pall. is the Central Asian mesoxerophyte species. The general distribution of the spe-
cies is Western Siberia and Western China [23]. In Kazakhstan, it grows on the steppe slopes of foothills and
shallow slopes, on steppe meadows, open rocky slopes of the lower mountain belt in geographical areas:
Turkestan, Altai, Tarbagatai, Dzungar, Transili, Ketmen, Kyrgyz Alatau, Chu-Ili mountains (Krasnogorsk)
and in Tien Shan. In 1991 it was found in the Republic of Bashkortostan [24]. It is included in the Red Book
of Kazakhstan [15], the Red Book of Uzbekistan [25], the Red Book of the Altai Territory [26].

Paceonia intermedia C.A. Mey. is mesoxerophyte species, area covers Western Siberia, Chinese and
Mongolian Altai [27]. In Kazakhstan, it is found in Kazakhstan Altai [28], Saur, Tarbagatai, Dzungar Alatau,
Western Tien Shan [27]. The species is included in the Red Book of Tajikistan [29].

In climatic terms, the research area (Ridder, East Kazakhstan, geographical region: South-West Altai) is
characterized by cold long winters, warm and humid summers, sharp temperature and humidity drops during
the year, seasons of the day. According to the Ridder Weather Station, the area of introduction belongs to a
moderately cool, moderately moistened agro-climatic zone. The climate is sharply continental, with an aver-
age annual air temperature of +1.8 °C. The average monthly air temperature of the winter months ranges
from —5 °C to —16 °C with an absolute minimum of —46,7 °C, summer months from +17 °C to +25 °C with an
absolute maximum of +41.5 °C. The average annual rainfall ranges from 432 to 937 mm with a summer
maximum [30].

During describing the morphological features of seeds, special attention was paid to the size and struc-
ture of the surface of the seed, to a lesser extent to the shape and color. Well-made seeds were selected for
analysis. The seeds were collected after the flyer flaps diverged when the seeds acquired a light brown or
dark blue color [31]. Morphological characteristics of seeds were compiled using terminology presented in
the works of Z.T. Artyushenko [32] and M.G. Nikolaeva et al. [31]. Morphometric measurements are made
with a micrometer MK-25 in 20-25 times repetition for each parameter. The color palette of seeds is deter-
mined on the basis of the color scale of A.S. Bondartsev [33] and the color scale of the English Royal Socie-
ty of Flower Growers [34]. The statistical analysis calculated the mean values of the analyzed indices
(length, width, thickness of the seed with deviation from the mean and correlation coefficient) [35]. Latin
plant names were verified according to S.K. Czerepanov [36]. The circuit map is made in QGIS 3.14.15 Pi.

Results and Discussion

As a result of the cameral treatment, the description of the external structure of the seeds Paeonia
anomala L., Paeonia hybrida Pall., Paeonia intermedia C.A. Mey was carried out at 2019 samples of the
collection site of the Altai Botanical Garden.

Paeonia anomala: seeds large, rounded, slightly flattened (Fig. 1, 2). Length: 6.15-7.25 (average
6.52) mm, width: 4.82—6.15 (average 5.47) mm, thickness 2.99-5.04 (average 4.46) mm. The mass of 1000
seeds is from 67 to 140 g. The color is from brilliantly black to matte black, sometimes grayish in the lateral
and chalazal parts. The color is mainly glossy. The shape of the seeds is spherical, sometimes slightly flat-
tened in the back. The dough is rough, sometimes almost smooth; the surface is fine in places, always bare.
The peel is dense, thick enough. In the abdominal part there are two unequal parallel recesses, oval in shape,
forming a longitudinal protrusion between them. Often small circular depressions are found on the sides of
the seed. Micropile is overgrown, invisible. The chalazal end narrows slightly to the base, usually smooth,
rarely longitudinally wrinkled. Seed scar of medium size, linear type, longitudinally ellipsoidal in shape,
sometimes almost oval, noticeably protruding; located in the basal part, less often in the lower part of the
abdominal side. Rafe is absent.
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Figure 1 and 2. Seeds of Paeonia anomala L.

Paeonia hybrid: straight-type seeds, elongated (Fig. 3, 4). Length: 4.4—6.2 (average 5.41) mm, width:
3.1-3.8 (average 3.38) mm, thickness: 2.9-3.5 (average 3.18) mm. The mass of 1000 pieces of seeds is from
28 to 37 g. The color of the seeds is from brown-brown to dark brown. Seeds have a characteristic gloss. The
seed peel is smooth, rarely with small roughness, sometimes finely chopped. The surface of the seeds is bare,
without pubescence. The dough is very dense, strong. Often, the surface of the seeds can be longitudinally
rigid in the abdominal and lateral parts, with characteristic clearly pronounced cellular gyros. The shape of
the seeds is barrel-shaped, ellipsoidal in shape, noticeably thickened in the middle part. The micropile is
overgrown, clearly pronounced formed by external integrations, longitudinally slit-shaped, elongated into a
small well-distinguished spout. The halazal end is noticeably narrowed, passing into a seed scar. The medi-
um-sized seed scar is longitudinally slit-shaped, basal, protruding. Rafe is clearly pronounced, narrow, and
clearly distinguishable to micropiles.

Figure 3 and 4. Seeds of Paeonia hybrida

Paeonia intermedia: seeds are large, rounded; length: 6.78-8.33 (average 7.17) mm, width 4.93-6.52
(average 5.41) mm, thickness 4.41-5.26 (average 4.82) mm; The mass of 1000 pieces of seeds is 96.74 g.
The color gamut of the seeds varies from gray-slate to coal-black. The color is mainly matte, sometimes
glossy. Slightly lighter in the thickened part, ovate or oblong-ovate in shape, noticeably volumetric and con-
vex in the back. The seed peel is quite dense, strong and thick. The surface of the seeds is almost smooth,
sometimes slightly rough, finely grained, glabrous; without any pubescence. In the abdominal part of the
seed there is a significant notch, less often two, oval or oblong-ellipsoidal in shape. In the dorsal part of the
seed there are sometimes weakly expressed intrusions. The microplar entrance is completely overgrown, lo-
cated in a characteristic small rounded decrease; located in a smoothly tapering end of the seed. The halazal
end is aligned, usually has a smooth surface, sometimes slightly thickened, sharply tapering to the seed scar.
Seed scar of rather large size, basal, linear type, quadrangular shape, short, slightly protruding, longitudinal
location. There is always no rafe (Fig. 5, 6).

60 BecTHuk KaparaHguHckoro yHuBepcuteTa



The comparative morphometric analysis ...

Figure 5 and 6. Seeds of Paeonia intermedia C.A. Mey

It is noted that P. intermedia and P. anomala seeds are almost identical in external structure. This is
probably directly related to the close relationship of these species, which were previously assigned to one
species. For comparative analysis of morphometric and weight indices we carried out statistical processing of
seeds (collection 2016) of studied species Paeonia anomala and Paeonia hybrida, attracted to introduction in
different periods from different ecological and geographical habitats of Kazakhstan Altai (Fig. 7).
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Figure 7. Scheme — map of ecological and geographical habitats of different samples of species Paeonia anomala and
Paeonia hybrida in the territory of Kazakhstan Altai

Data for the comparative analysis is presented in Table 1.
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Table 1
Biometric indicators of seeds of Paeonia anomala and Paeonia hybrida in introduction
from different ecological-geographical habitats of Kazakhstan Altai
Seed length, mm Seed width, mm Seed thickness, mm| Mass of
Sample origin M+m N M+m o M+m o, | 1000 seeds,
Min-Max Cv, % Min-Max Cv, % Min-Max Cv, % g
Paeonia anomala
Ivanovsky ridge, tract Broad Log, 6.52+0.16 5.47+0.19 4.46+0.28
1400 m above sea level 615725 | *M | 480615 | 79? | 2991504 | 193] 8526
Ridge Ivanovsky, the upper reaches
of the Kazachikha River, eastern 6.64+0.26 4.97+0.19 3.79+0.21
eor -5 | 715 VT 712 | S5 | 10.1 73.61
slope, sparse cedar, 1900 m above 5.84-7.7 4.5-5.7 3.24-43
sea level
Ridge Ivanovsky, gorge «Gray
Meadowy, north-western slope, co- | 6.54£0.25 5.41+40.23 4.52+0.28
niferous forest, 1200 m above sea 5.8-7.1 6.94 4.7-6.1 8.17 3.6-5.2 s 82.18
level
Ridge Ivanovsky, «Passage» belok
’ > | 6.61£0.21 5.03+£0.2 4.15+0.29
north-western slope, 1600 m above 5773 6.02 4558 7.6 3151 12.8 74.29
sea level
Ridge Ivanovsky, northern spur,
tract «Haircut Pit,» 1100 m above 6.79+0.17 5.06+0.19 4.04+0.33
sea level, fir forest with an admix- | 6373 | > | 4356 | 1| 2950 |13 777
ture of birch
Ridge Ubinsky, southeastern spurs,
Kozlushka Mount, surrounding 6.7240.3 | gy | 4922029 |y | 3802915, 1 ()99
6.19-7.87 4.19-5.75 2.61-5.01
Butakovo, 710 m above sea level
Ridge Kurchumsky, northern slope,
. 7.83£0.22 6.21£0.13 5.75+£0.21
surrounding Kurchum, 503 m above 184 5.14 5765 3.92 5366 6.5 139.59
sea level
o e ior&ge1Akbu9121(;’m 1232025 | (39 | 2112022 1 50 1 A2T0I0 1 g 45 | g6 55
PrE-westenn srusied siope, 5.8-7.7 ' 4.5-5.6 ' 3.6-5.1 | '
above sea level
P. hybrida
Narymsky ridge, Tolebay tract,
5.41+0.24 3.38+0.12 3.18+0.09
north-western crushed slope, 740 m 462 8.02 3138 6.72 50135 5.67 28.22
above sea level
Ridge Azutau, Koytas tract, south-
’ ’ 5.55+0.21 3.51+0.13 3.3£0.11
inestern slope, 777 m above sea lev- 5159 5.25 3237 5.02 3136 4.67 36.11

Note. in numerator: M+m — average value + permissible limits; in denominator: Min-Max — minimum and maximum value.

Primary analysis of Paeonia anomala seeds revealed differences in the length, width and thickness of
the seed in cultivated samples from different ecological-geographical habitats. The largest seeds are collected
from a sample imported from range Kurchumsky, 503 m above sea level, in which the mass of 1000 seeds is
139.59 g, dimensions: length — 7.83+0.22 mm, width — 6.21+£0.13 mm. Large seeds produce individuals
originating from range Narymsky (gorge Akbulak, 940 m above sea level), in which the mass of 1000 seeds
is 86.55 g, dimensions: length — 7.23+£0.25 mm, width — 5.11+£0.22 mm. Seed material from samples from
the Ubinsky ridge (Kozlushka Mount, 710 m above sea level) has the smallest mass of 1000 seeds — 67.99 g
and intermediate parameters of the length and width of the seeds compared to Paeonia anomala samples col-
lected from range Ivanovsky, Narymsky and Kurchumsky.

Study in culture of average biometric and weight indices of seeds in Paeonia anomala samples collect-
ed with range Ivanovsky did not reveal significant differences, despite the inter-population diversity of the
planting material relative to ecology and location above sea level.

The coefficients of variation in the length, width and thickness of the seed showed that the studied fea-
tures have similar variation amplitudes in all samples and correspond to a low level of variability. This indi-
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cates that the length, width and thickness of the seed material of the cultivated Paeonia anomala samples are
aligned.

Similar results during the statistical processing of morphometric and weight indices were found for
P. hybrida seeds. In cultivated samples of the species with range Narymsky and Azutau showed slight differ-
ences in the ratio of the length, width and thickness of the seed, as well as the mass of 1000 seeds. It was also
found that for both species, the coefficients of variation of these indicators have a low degree of variability.

Conclusion

A comparative study of such morphometric and weight parameters as external structure, length, width,
seed thickness of samples Paeonia anomala, P. hybrida, P. intermedia, collected from different ecological
and geographical habitats of Kazakhstan Altai, revealed a certain variation of selected indicators in species.
Apparently, this is related to the origin of material from geographically distant populations. However, when
comparing the external structure of P. intermedia and P. anomala seeds, differences are practically not estab-
lished. There is probably a close relationship between these species, previously attributed to the same species
P. anomala. After comparing average metric and weight values of seeds in Paeonia anomala samples at-
tracted from range Ivanovsky did not reveal significant differences, despite the inter-population diversity of
the planting material relative to ecology and location above sea level.

Despite the low level of variability of morphological indicators of seeds, it is premature to recommend
them for differentiation of species due to the short-term period of research.
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Aunraii boranukaJabIK 0arbiHa kepcinaipiiren Kazakcran AjnraibIHbIH
daopaceinbig Paeonia L. (Paeoniaceae Rudolphi) TybIcTaChIHBIH
OKLIJIepiHiH TYKBIMIAPBIHBIH MOP(OMETPHUSIIBIK CAJIBICTHIPMACHI

Maxkanana Paeonia anomala L., P. hybrida Pall., P. intermedia C.A. Mey Typiiep TYKbIMAAPBIHBIH CHIPTKBI
KYPBUIBIMBIH, MOP(OMETPHSUIIBIK JKOHE CaJMaKTBIK IapaMeTpiepiH KeLeHI 3epTTey Typaibl MaJiMeTTep
kentipinren. XKone ne Kasakcran AnrtailbIHbIH TayJibl-Talira 30HACHI YKaFJalblHIA ©CIPUITeH JKoHE TYpJepai
KBIPATy YIUIH OCBHI TaHOANap/Abl KOJNAAaHy MYMKIHAINH HAaKThUIAy CHIMATTajfaH. TYKbIM MaTepUasbIHBIH
QIIFAIIKB] TAIAAYBIHAA 9P TYPIi 3KOJOTHSUIBIK-TeoTrpad sIIbIK JKaFjaiilapiaH ajlbIHFaH OCIHAl YIrilepinaeri
TYKBIMHBIH Y3bIHJBIFBI, CHI MEH KaJbIHJBIFBIHIAFEl aiflbIpMalIbUIBIKTAD aHBIKTAIAbL. Paeonia anomala,
P. hybrida, P. intermedia YNTUIEpiHIH TYKBIMIAPBIHBIH CBIPTKBl KYPBUIBIMBI, Y3BIHABIFBI, €HI JKOHE
KaJIBIHABIFBl CHAKTBI TYKBIMIAPJbIH MOPGOMETPUSIIBIK JKOHE CAIMAKTBIK MapaMeTpiiepiH CalbICThIPMAIIb
TYpIe 3eprTey OapbiChiHAa ANTalIBIH 9P TYPJi AKOJOTHSUIIBIK-TeorpadusuibK TipLILUTK €Ty OpTalapblHaH
eHrisinreni Ooma TypeIN, TaHAANFaH TypAeri mnapamerpiephiH Oeirimi Oip aybITKybIH aHBIKTa bl
P. intermedia men P. anomala-HblH CHIPTKBI MOPGOJIOTHSIIBIK KYPBUIBIMBIH ~CaJbICTBIPY Ke3iHae Oy
TYpJIEpPAIH TIFbI3 OailaHbIChIHA OaiIaHBICTBI ABIPMAIIBUIBIKTAD iC JKY3IHIE aHBIKTAIMabl. TYKbIMIAP/IbIH
opramia METPHKAIBIK JKOHE CaJIMaKThIK IapamerpiepiH VIBaHOBCKMil KOTAaChbIHaH anblHFaH P. anomala
YJIriIepiMeH CallbICTBIPY KE3iHJE, YKOJIOTHSIFa KOHE OTHIPFBI3Y MaTEpHAIIBIHBIH CalachlHbIH IOMYJISILUsIAP
apachIHAAFbl OPTYPJLIIriHE JKOHE TEHi3 JCHreWiHeH J>XOFapbl OpHaJlaCyblHAa KapaMacTaH afTapibIKrai
alfBIPMAIIBUIBIKTAP/ABl aHBIKTaFraH JKOK. byn ecipiiren P. anomala ynrinepiHiH TYKbIM MaTepUasbIHBIH
Y3BIH/IBIFBIHBIH, CHIHIH )KOHE KaJIbIHABIFBIHBIH OipKeNKiliriH kepcereni. HapbiH MeH A3yrtay jkoTanapblHaH
ansiaFal P. hybrida TypiepiHiH ecipiireH yiriiepinae TYKbIMHBIH Y3bIHIBIFbIHA, CHIHE KOHE KAbIHABIFbIHA,
conpaii-ak 1000 nana canmarbiHa TYKBIMABIK aifbipMaInbuibikTap Gaikanabsl. TYKbIMAapbiH MOPGOTOTHSIIBIK
napameTpiepiHiH ©3reprilliTik JeHreiiHiH TOMEHIIriHe KapaMmacTaH, ONapibl 3epTTey Ke3eHIiHIH KbICKa
GonyblHa OaiiIaHBICTBI TYPJIEPAI CapaliayFa YChIHY epTe.

Kinm ce30ep: Paeonia L., xapnionorus, KasakcTannarsl Anraid, >kepciHAipy, CHPEK KaTeTOPHsICHL.
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The comparative morphometric analysis ...

A.A. CymembaeB, A.H. Jlanunosa

CpaBHuTesibHAst MOP(OMETPHSI CEMSH NpeJCcTABUTE/Ie poaa
Paeonia L. (Paeoniaceae Rudolphi) ¢sops1 Kazaxcranckoro Anras,
HHTPOAYUUPOBAHHBIX B AJITAiCKOM 00TAHUYECKOM Caay

B crarbe npuBeeHb! JaHHBIE 110 H3YYCHUIO BHEITHEr0 CTPOSHHs, MOP(HOMETPHUECKUX U BECOBBIX MOKa3aTe-
Jell ceMsiH KoMIuiekca BUIOB Paeonia anomala L., P. hybrida Pall., P. intermedia C.A. Mey., BbIpamniuBae-
MBIX B YCJIOBHSX F'OPHO-TaexXHOI 30HbI KazaxcraHckoro Aurasi, ¥ BbISBICHBI BOSMOXXHOCTH HCIIOJIB30BAHUS
JAHHBIX PU3HAKOB IS pa3rpaHUYeHHs BUOB. [lepBUYHBI aHAIM3 CEeMEHHOTO MaTepuaia NoKa3all OTIHIHs
T10 JUIMHE, MIUPUHE W TOJIIMHE CEMEHH Y KyJIbTUBHPYEMBIX 00pa3LOB M3 Pa3HBIX YKOJOTO-Teorpaduueckux
ycioBuil MecrooOuTanui. CpaBHUTEIFHOE U3YYEHHE TAKUX MOP(OMETPHIECKHX M BECOBBIX ITapaMeTPOB, KaK
BHEIITHEE CTPOCHHE, [UIMHA, IIUPHHA, TOJIIUHA CeMsTH 00pa3noB Paeonia anomala, P. hybrida, P. intermedia,
MHTPOAYLHMPOBAHHBIX U3 PAa3HBIX 3KOJIOro-reorpaduueckux Mectoobutanuii Kasaxcranckoro Anras, BeISIBU-
JI0 OIIpe/ie/IEHHOE BapbUPOBaHUE BHIOPAHHBIX MOKa3aTesied y BUOB. [Ipu cpaBHEHMH BHELIHEro MOp(oIoru-
YeCKOro CTpoeHHus ceMsiH P. intermedia v P. anomala pa3nnuus NpakTHYECKU HE YCTAHOBJIEHbI BBUILY 0Jn3-
KOTo poJicTBa BUA0B. CpaBHEHHE CPEHUX METPHYECKHUX M BECOBBIX ITOKa3areleil ceMsH y 00pasuos Paeonia
anomala, TIPUBJICUCHHBIX C Xp. IBaHOBCKHH, HE a0 3HAUUTENBHBIX PA3IMIMH, HECMOTPS Ha MEXKITOIYJIs-
OUOHHYIO Pa3HOKaYeCTBEHHOCTh ITOCAJOYHOTO MaTepHaja OTHOCHTEIBHO 3KOJIOTMH W PACIOJIOKCHUS Hal
YPOBHEM MOpDS, YTO CBHAETEIHLCTBYET O BRIPOBHCHHOCTH IOKA3aTeNeH JUIMHEI, IIUPUHBI U TOJIIIMHBI CEMEH-
HOTO MarepHana KylIbTHBUPYEMBIX 00pa3unoB Paeonia anomala. Y KynbTHBHpYeMBIX o0pasuoB P. hybrida
BUIa ¢ Xp. HapeiMckuii U A3yTay B COOTHOILCHMHM IIOKa3aTelei JUIMHBI, IIMPUHBI U TOJLIMHBI CEMEHH, a
takke Maccbl 1000 mT. cemMsH HabIIONANINCh HE3HAUNTENbHbIE pa3nuuusi. HecMOTps Ha HU3KUH YpOBEHb U3-
MEHYMBOCTH MOP(HOIOTHUECKHUX MOKa3aTeNel CeMsH, PEKOMEHI0BATh UX A pa3rpaHUYeHHs BUJIOB TIPEXIe-
BPEMEHHO U3-32 KPATKOCPOYHOCTH IEPUO/IA HCCIICA0BAHUH.

Kniouesvie cnosa: Paeonia L., xapnonorus, Kazaxcranckuii Anrail, ”HTPOIYKIHS, KaTETOPUs PEAKOCTH.
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Analysis of flora of the medicinal plants of the Atyrau region

Medicinal plants are important sources of biologically active substances and phytopreparations for the pre-
vention and treatment of diseases. In Kazakhstan, the regions of the Western Kazakhstan remain poorly stud-
ied in relation to wild medicinal plants. The purpose of the present study was to analyze the species composi-
tion of medicinal plants of the flora of the Atyrau region and their ranking by life forms, ecological groups,
the degree of distribution and possibility of application in medical practice. Based on the analysis of literary
sources and the results of own field studies in the Atyrau region, 177 species of medicinal plants belonging to
118 genera and 46 families are identified. The largest number of species of medicinal plants is noted in
Asteraceae, Lamiaceae, Brassicaceae, Rosaceae, Chenopodiaceae, Fabaceae and Polygonaceae families.
According to the degree of distribution, 4 groups of plants are identified: i) widespread plants, but growing
sporadically, not forming thickets (128 species); ii) rare and endangered plants, not to be harvested for raw
materials (11 species); iii) plants, forming small thickets (23 taxa); iv) plants, forming significant thickets
suitable for industrial harvesting (15 taxa). Among the medicinal plants of the Atyrau region, 6 ecological
groups were identified in relation to humidification conditions: hydrophytes, hygrophytes, mesophytes,
mesoxerophytes, xerosesophytes and xerophytes. 8 groups of life forms are defined. The largest number of
species is concentrated in the group of perennial herbaceous plants — 105 taxa. 128 taxa are allocated for use
in folk medicine, 49 species — in official medicine. 12 pharmaceutical-therapeutic groups of plants for treat-
ment of diseases of various etiologies are identified.

Keywords: medicinal plant, Atyrau region, systematic, life forms, ecological group, spreading, pharmacologi-
cal properties, using in folk and officinal medicine.

Introduction

The development of modern industries and the rapid growth of the human population in the next 30-50
years present for scientists the task of finding new renewable resources: food sources, bio fuels, medicinal
preparations, cosmetics and hygiene products. These needs will undoubtedly lead to increased interest in
vegetative resources, which are a renewable for production of the raw materials. The World Health Organi-
zation notes in recent decades an increase in the use of herbal preparations and an increase in the proportion
of medicinal plants by the population of the earth, which has become the basis for the development of an ap-
propriate strategy [1].

In many countries, it is recommended to create a base for active management of traditional medicine,
recognition of its role, strengthening the database, and creating mechanisms for the regulation of prepara-
tions of plant and animal origin.

Biologically active compounds released from medicinal plants, as well as their individual components
from ancient times, have been used by humans as medicinal, antiseptic, perfumery and protective agents (re-
pellents, attractants and others) [2—8]. Present days, the production of components based on medicinal plants
is widely developed in many countries. Thus, 65 % of the total production of phytopreparations is accounted
for by developing countries, 35 % — by industrialized states [9]. Republic of Kazakhstan has rich raw mate-
rial potential of wild and cultivated useful plants [10], but own phytopreparations are presented insignificant-
ly, as well as production of medicinal raw materials.

Kazakhstan independence sets the State the task of creating and developing its own industries, including
medical and pharmaceutical. Pharmaceutical enterprises in Kazakhstan provide domestic needs by no more
than 5-7 %, the remaining share of medicines is imported from abroad. However, the production of medicinal
products, especially of plant origin, should be based on a stable raw material base, which is possible with the
use of new types of medicinal products with their complex study, sustainable use and protection [11].

The purpose of this study is to analyze the species composition of medicinal plants of the flora of the
Atyrau region and their ranking by life forms, ecological groups, degree of distribution and possibility of
application in medical practice.
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Materials and methods

The Atyrau region is located in the extremely western part of Kazakhstan within the coordinates
E 47°05°-56°45" and N 41°20°—49°15’, extending from west to east to 720 km and from south to north to
880 km. In the west it borders with the Astrakhan region of the Russian Federation, in the north — with the
Western-Kazakhstan region, in the northeast — with the Aktobe regions, in the southeast — with the
Karakalpak autonomy, in the south — Turkmenistan, from the south-west it is washed by the Caspian Sea
[12]. The territory of the region is 118.0 thousand km”.

According to the geological structure, surface structure and soil-botanical conditions, the territory of the
region is quite clearly divided into the following large geo-morphological areas: the Caspian lowland, the
Ural plateau and the Ustyurt plateau. The climate is sharply continental, arid type. Summer is hot and dura-
ble; winter is moderately frosty and short.

The objects of the study are wild natural populations of medicinal plants of the flora of the Atyrau re-
gion. The identification of the species composition of medicinal plants is carried out according to literary
data [16-20], analysis of herbarium material and materials of previous field surveys on various floristic areas
(Caspian, Embinsky, Bukeev). The names of the plants are given in accordance with the reference book of
S.K. Czerepanov [21].

All separated species are ranked according to the following indicators: 1) by systematic groups [22];
2) by life forms [23]; 3) by ecological groups [24]; 4) by degree of spreading; 5) by pharmaceutical-
therapeutic action [25—-28] and 6) using in official and folk medicine [10].

Results and discussion

As the results of the analysis of literary data and own field surveys, 177 species of medicinal plants
from 118 genera and 46 families were identified in the Atyrau region (Table 1).

Table 1
Taxonomic composition of the medicinal plants of the Atyrau region’s flora
Family Genus Species Family Genus Species
Equisetaceae 1 3 Salicaceae 2 4
Cupressaceae 1 1 Betulaceae 1 2
Ephedraceae 1 1 Cannabaceae 1 1
Alismataceae 1 1 Urticaceae 1 1
Poaceae 1 1 Polygonaceae 4 5
Araceae 1 1 Chenopodiaceae 3 7
Lemnaceae 1 1 Amaranthaceae 1 2
Liliaceae 2 3 Portulacaceae 1 1
Asparagaceae 1 1 Caryophyllaceae 1 1
Iridaceae 1 1 Nymphaeaceae 1 1
Ranunculaceae 3 3 Peganaceae 1 1
Papaveraceae 1 1 Nitrariaceae 1 2
Fumariaceae 1 1 Polygalaceae 1 1
Brassicaceae 10 11 Rhamnaceae 2 2
Rosaceae 9 10 Malvaceae 3 3
Fabaceae 6 8 Hypericaceae 1 1
Linaceae 1 1 Elaeagnaceae 1 1
Apiaceae 4 4 Onagraceae 2 2
Limoniaceae 2 3 Orobanchaceae 1 1
Gentianaceae 1 1 Plantaginaceae 1 6
Boraginaceae 3 3 Dipsacaceae 2 3
Lamiaceae 13 19 Asteraceae 16 42
Solanaceae 2 4 Scrophulariaceae 3 4
Total: 46 118 177

The largest number of species of medicinal plants is noted in Asteraceae, Lamiaceae, Brassicaceae,
Rosaceae, Chenopodiaceae, Fabaceae and Polygonaceae families. These 6 leading families contain 57 gene-
ra or 48.3 % of the total number of genera, as well as, 97 species or 54.7 % of the total number of medicinal
plant species.
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On the basis of the flora conception, the identified species of medicinal plants are ranked by the degree
of prevalence in natural populations. So, all medicinal plants in the territory of the Atyrau region are separat-
ed on 4 groups:

1) Widespread, but growing sporadically, not forming thickets (128 species). Among them are species
such as: Alisma plantago-aquatica, Asparagus officinalis, Populus tremula, Polygonum aviculare, Gypsophi-
la paniculata, Thalictrum collinum, Thlaspi arvensis and others;

ii) Rare and endangered species, that cannot be harvested for raw materials (11 species), including
Juniperus sabina, Acorus calamnus, Nuphar luteum, Pulsatilla patens, Fritillaria meleagroides, F.ruthenica,
Adonis vernalis, Amygdalus nana and others;

iii) Species, forming small thickets (23 species): Sanguisorba officinalis, Ephedra distachya, Iris
tenuifolia, Syrenia sessiliflora, Helichrysum arenarium, Rubus caesius, Melilotus officinalis, Peganum
harmala, Polygala comosa and others;

iv) Species with significant thickets, suitable for industrial harvesting (15 species). They are: Limonium
gmelinii, Rheum tataricum, Althaea officinalis, Anabasis salsa, Artemisia terrae-albae, Salvia stepposa,
Scabiosa isetensis, Achillea nobilis and others.

Medicinal plants are ranked according to life forms and ecological groups. In the Atyrau region, medic-
inal plants belong to 6 ecological groups in relation to humidification conditions: hydrophytes, hygrophytes,
mesophytes, meso-xerophytes, xero-xerophytes and xerophytes (Fig. 1).
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Figure 1. Distribution of medicinal plants of the flora of the Atyrau region by ecological groups

The largest number of species was noted among the xerophyte group — 57 taxa. The group of
mesophytes and meso-xerophytes is occupied the 2nd position (by 45 taxa). In third place are hygrophytes
(15 species), in fourth — xeromesophytes with 12 taxa. The last place is occupied by a group of hydrophytes
with 3 species.

There are 8 types of life forms among medicinal plants (Fig. 2).
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Figure 2. Distribution of medicinal plants of flora of Atyrau region by life forms
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The largest number of species is concentrated in the group of perennial herbaceous plants — 105 taxa,
in second place — herbaceous annual plants — 30 species, in third — herbaceous biennial plants and shrubs
(by 13 species), in fourth — trees (7 species), in fifth — semi-shrubs (6 species). The last positions are
occupied by a group of low shrubs (2 species) and low semi-shrubs (1 taxon).

The dominant number of species belongs to group used in folk medicine (128 taxa); 49 species are used
in official medicine. Analysis of application of identified species in medicine on the basis of pharmaceutical-
therapeutic action is carried out. 12 groups are separated (Table 2).

Table 2
Distribution of medicinal plants of the flora of the Atyrau region by pharmaceutical-therapeutic properties
Ne Pharmaceutical-therapeutic group Nu.mber. % from total.
of species, piece | number of species

1 |For the treatment of the gastrointestinal tract 92 51.9

2 |For the treatment of diseases of the oral cavity 29 16.4

3 |For the treatment of kidneys and urinary tract 52 29.3

4 |For the treatment of diseases of the respiratory system 70 39.6

5 |Used as antipyretic and anti-inflammatory agents 73 41.2

6 |For the treatment of the cardiovascular and nervous system 56 31.6

7 |As anti-parasite agents 29 16.4

8 |For the treatment of gynaecological diseases 21 11.9

9 |As antidiabetic agents 15 8.5

10 |Wound healing and painkillers 29 16.4

11 |For the treatment of skin diseases 28 15.8

12 |Having other properties 131 74.0

The largest number of species has other types of activity — 131 taxa (or 74.0 %). Among the identified
pharmaceutical therapeutic properties, the maximum number of species can be used to treat diseases of the
gastrointestinal tract — 92 species (or 51.9 %). 73 species (or 41.2 %), can be used as antipyretic and anti-
inflammatory agents. A smaller number of species (70 taxa) can be used to treat respiratory diseases. A sig-
nificant number of species (56 taxa or 31.6 %) are used in official and folk medicine for the treatment of dis-
eases of the cardiovascular and nervous system. 52 species (or 29.3 %), are used for the treatment of kidneys
and urinary tract.

Conclusion

1) On the territory of the Atyrau region (the Western Kazakhstan), 177 species of medicinal plants be-
longing to 118 genera and 46 families were found. The largest number of medicinal plant species is noted in
Asteraceae, Lamiaceae, Brassicaceae, Rosaceae, Chenopodiaceae, Fabaceae and Polygonaceae families,
which include 48.3 % of the total number of genera and 54.7 % of the total number of species.

i1) The identified species of medicinal plants are ranked by the degree of spreading, which made it pos-
sible to distinguish 4 categories: a) The group of widespread, but growing sporadically, not forming thickets
includes 128 species; b) The group of rare and endangered species that cannot be harvested for raw materials
(11 species); ¢) Species forming small thickets amounted (23 taxa); d) Species that form significant thickets
suitable for industrial harvesting (15 taxa).

iii) Among the medicinal plants of the Atyrau region, 6 ecological groups are identified in relation to
humidification conditions: hydrophytes, hygrophytes, mesophytes, meso-xerophytes, xero-mesophytes and
xerophytes. The largest number of species is noted to the xerophyte group (57 taxa).

iv) 8 groups of life forms are defined. The largest number of species is concentrated in the group of per-
ennial herbaceous plants — 105 taxa, the last positions are occupied by a group of low shrubs (2 species) and
low semi-shrubs (1 taxon).

v) The dominated number of species belongs to the wild species used in folk medicine — 128 taxa;
49 species are used in official medicine. 12 pharmaceutical-therapeutic groups of plants for treatment of dis-
eases of various etiologies are identified.

Thus, on the territory of the Atyrau region, a significant species composition of medicinal plants is dis-
covered, covering almost the entire spectrum of pharmaceutical and therapeutic activity, which indicates a
high prospect of their practical use.
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C.C. CarpianpikoBa, A.A. Uman6aesa, M.1O. Ummypartosa, I'.I". 'acanoBa

ATbIpay 00JIbICHIHBIH (IOpAChIHAH JIPLIIK OCIMAIKTEPAI TaNAay

Jopinik eciMIIKTep aypyAblH alIblH ally JKOHE eMJAeY YVIIH OHOJOTHSUIBIK OCJICEHII 3aTTap MEH
¢uronpenapaTTapablH MaHBI3AH Ke3i Oossin TaObutansl. Kasakcramma batsic KasakcTaHHBIH eHipiepi
Kabalbl MOpUIK eciMIiKTepre KaThICTHI a3 3eprrenreH. OChl 3epTITeyliH MakcaThl — ATBIpay OOJBICHI
(hITOpacHIHBIH AOPLTIK OCIMIIKTEPiHIH TYPIiK KypaMbIHa TaJay XKYPri3y *KeHe oJlapsl TIpIIIK GopMaapsl,
SKOJIOTUSUIBIK TONTApPbl, Tapally AOPEXeci oHe MEAULHMHAIbIK [IPAKTHUKaAa KOJIAaHy MYMKIHJIIr GoifbIHIIA
capaiay. Onedu JepeKkKe3Iepai Talaay jKoHe KeKe JajlajblK 3epTTeY/IepIiH HOTKenepi OoiibIHIIa AThIpay
o6ubichIHBIH aymarbiHga 118 Tybicka jxoHe 46 TYKbIMAACKA JKaTaThIH IAPLTIK eciMaikrepaiy 177 Typinig
eceTiHi aHbIKTanpl. Jlopinik eciMuikTepaiH eH ken caHbl Asteraceae, Lamiaceae, Brassicaceae, Rosaceae,
Chenopodiaceae, Fabaceae xone Polygonaceae TyKpIMIacTapblHaH Typajabl. Tapaiy mopexkeci OOHBIHIIA
ecimuikrep 4 Torka OeniHfi: 1) ke TapanraH, OipaK cHpek eceTiH, Konanap Ty30eirin (128 typ); 2) cupex
KE3JICCETIH JKOHE KOUBUIBIN Oapa >KaTKaH, IUKi3aTKa JaibiHaanyra xxarnaiteH (11 Typ); 3) mareH Komanap
KypaiTeiH (23 TakcoH); 4) eHepKacCiNTiK AaibIHmayFra jkapaMbl eoyip Komanap KypaTeiH (15 Takcon).
ATbipay 0OJBICBIHBIH ASPITiK OCIMIIKTEPiHIH apachlHa bUIFAIJaHy XKaFainapelHa KaTbICTBI 6 KOJIOTHUSUIIBIK
torn OGeminai: rumpodurrep, rurpodurrep, Me3odUTTep, Me30KcepoPUTTEp, KCepoce3opUTTEp IKOHE
kcepodurTep. OMip cypy dopmanapeiHbiH 8 TOOBI aHBIKTANAbl. TYpiEpIiH €H KOl CaHbl KOIDKBLIIBIK
HIONTECiH OciMAIKTep TOOBIHAA IIOFbIpianFaH — 105 TakcoH. XasbIKThIK MEIUIIMHAAA KOJNAaHY OOMBIHILIA
128 TakcoH, pecmn MeaunuHaga — 49 Typi OemiHmi. ©p TYpJl STHOJOTUSHBIH aypylapblH eMAeY YIIiH
ecimMIikTepiH 12 dapMako-TepanusuIBIK TONTapb! OOIiHII.

Kinm ce3dep: nopinik eciMIik, ATEIpay 0OJIBICH, XKIKTEY, TIpHITiK GopMarapkl, 3KOJOTHSUIBIK TOII, TAPAIYHI,
(hapMaKOJIOTHSIIBIK KACHETTEP1, XANBIKTHIK JKOHE PECMH MEIUIMHA[a KOJIJaHbBLTYbL.

M.C. CarpingpikoBa, A.A. UmanbaeBa, M.1O. Ummyparosa, I'.I'. 'acanoBa

AHaum3 ¢JIopbl JTJeKAPCTBEHHBIX PACTEHUH ATBIPAayCKOM 00/1aCTH

JlexapcTBEHHbBIE PACTEHUS SBIAIOTCS BAXHBIMH MCTOYHMKAMH OHOJIOTMYECKH AKTHBHBIX BEIECTB U (UTO-
npenapaToB Uit npoduiakTuku U jedeHus 3aboneBanuid. B Kasaxcrane pernonst 3amaanoro Kasaxcrana
OCTAIOTCSA MaJl0 M3y4EHHBIMU B OTHOLIEHHH JMKOPACTYIIMX JIEKapCTBEHHBIX pacTeHui. Lleap Hacrosmero
HCCIIE0BaHUS — IIPOBECTH aHAIN3 BHJOBOTO COCTaBa JICKAPCTBEHHBIX pacTeHUi (iopsl ATeIpayckoit 00-
JIACTH ¥ UX PAHKHPOBAHUE IO )KU3HEHHBIM (OpMaM, SKOJIOTUUECKHUM IPYIIIaM, CTEICHH PaclpOCTPaHCHUS U
BO3MOXXHOCTH NIPUMEHEHUsS B MEAMIWHCKON npakTke. [lo MTOraM aHamms3a JIMTEPaTypHBIX HCTOYHHKOB H
Pe3yabTaTOB COOCTBECHHBIX MOJIEBBIX UCCIIEAOBAHUN HAa TEPPUTOPHU ATBIPAayCKOH 0OJIACTH BBIIBICHO IIPOM3-
pacranue 177 BUIOB JEKapCTBEHHBIX PAaCTeHUH, oTHOocAmmxcsa K 118 poxam u 46 cemeiictBam. Hanbomnbmioe
YHCJIO BHJOB JEKAapCTBEHHBIX PACTEHUH OTMEUEHO B ceMeilcTBax Asteraceae, Lamiaceae, Brassicaceae,
Rosaceae, Chenopodiaceae, Fabaceae u Polygonaceae. Ilo ctenienn pacrpocTpaHeHHs BbLICICHBI 4 TPyIIIbI
pacTeHuii: 1) MIMPOKO pacmpocTpaHEHHbIe, HO PACTYIIKE CIIOPaaNYHO, He oOpasyromue 3apocnei (128 Bu-
JIOB); 2) pelKHe U McUe3alolue, He Mo UIeKallie 3aroToBke Ha chipbe (11 BumoB); 3) oOpasyromue HEOOIb-
e 3apociu (23 TakcoHa); 4) oOpasylomue 3HAYUTENBHBIE 3apOCIIH, IPUTOAHBIE UIS IPOMBIILICHHON 3aro-
ToBKH (15 TakconoB). Cpenu JeKapCTBEHHBIX PACTEHHH ATHIpayCKOH 00JACTH BBIACICHO 6 IKOIOTHUECKUX
TPYNII 110 OTHOIICHUIO K YCJIOBUSIM YBIIAXHEHHS: TUAPOQUTHI, THTPOQUTH, ME30(UTHI, ME30KCepO(UTEL,
Kcepoce3odutsl U Kcepodutsl. Onpenenenst 8 rpymni xu3HeHHbIX (opM. Hanbospliee 4ucio BUIOB cocpe-
JIOTOYEHO B TPYIIE MHOTOJICTHUX TPaBSIHUCTHIX pacTeHuid — 105 TakcoHOB. [1o ncnonp30BaHuIo B HAPOAHON
MeauiHe ObUTH BbIIeNIeHBI 128 TakcOHOB, B oduiransHoit Menuunae — 49 BunoB. O6o3Hayens! 12 dapma-
KO-TE€PaNeBTHUIECKUX IPYII PACTEHUH AJIs edeHus 3a001eBaHii pa3InuyHOM 3THONOTHN.

Knioueswie crnosa: nexapcTBeHHOe pacTteHue, ATbIpayckas 001acTh, CUCTEMAaTHKA, )KU3HEHHBIE (OPMBI, KO-
JIOTHYECKasi TPYIIa, pPacupocTpaHeHue, (hapMaKoIOTHIECKUEe CBOWCTBA, MPUMEHEHUE B HAPOJHOU H oduIH-
AJIbHOM MEJIUAIMHE.
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Liie 63eHiHiH KOFAPFbI aFbICBIHIA CHPEK Ke3/1eCeTiH,
snaeMaik Rosa iliensis Chrshan. nonyJssuusicbIHbIH 6CiMIiKTEp
’Ka0BIHBIHBIH re000TAHNKAJIBIK CHIIATTAMACKI

Maxkanana Ine e3eHIHIH KOFapFbl aFbICBIHIA CHUPEK Ke3leceTiH, 3HAeMaiKk Rosa iliensis Chrshan.
TIOMYJISAIUSICHIHBIH ©CIMAIKTEp JKaOBIHBIHBIH T€000TaHUKAIBIK cHIlaTTaMackl OepinreH. COHBIMEH KaTap OCHI
TIOMYJAMAAAFEl  YII [EHONOMYJIAMSHBIH ~acCOIMAIMACHl MEH OCIMAIKTep >KaOBIHBIHBIH MaibI3bIK
KOPCETKILITepi, SPYCTapAbIH OCIMAIKTEp >KaMBLIFBICHI CHOATTanfaH. Op IeHonomymsiuus meringe 10x10
OJILIEMi TPAHCEKTa CAJbIHbIN, OHIAFbl OCIMAIKTED aOBIHBIHBIH JKACTHIK KYPBUIBIMBI AHBIKTaNIbL e
©3CHIHIH JKOFapFbl arbiCbiHAa Rosa iliensis Chrshan. eciMIiriHiH TipuIiTiK jkaFaaiibl KaHAFaTTaHAPIBIK Jell
aiitryra Oomanpl. Cebebi, mynna Rosa iliensis Chrshan. bu1 caifbiH ryngen, sxemic Oepexmi. Jlerenmew,
TIOMyISIMsIIAp mIerinae Oy eciMuikTiH Oipae-0ip kac eckinxepiH Taby MyMKiH 6onmansl. By Rosa iliensis
Chrshan. eciMziriniy TaOury >karmaiiaa TYKsIM apKbUTBI CHpEK KoOeHil, jKaHapybIHbIH HeTi31HeH BereTaTHBTI
JKOJIMEH, aTIla TaMBIpJapbl apKbUIBI JKYPETIHITH KepceTeni. line e3eHIHIH jKOFapFbl arbICBIHAH TaOBUFaH
SHAEMAIK TYp Rosa iliensis Chrshan. momysusceiH reo00TaHUKAIBIK TYPFBIIAH 3epTTEYAiH HOTHXKECIHIE,
OHBIH LIBIH MOHIHIE CHPEK KEe3AeCETiH, JKOWbUTy Kaymli TOHIN TypraH eCiMAIK eKeHAIriHe Ke3 >KeTKi3iK.
OchIHBI €cKepe OThIpbIN, aBTopnap Rosa iliensis Chrshan. ecimpairiHiH momyssuusiapbl Ke3gecerid lime
©3€HIHIH YKOFapFbl arbIChIHAa YHEMi MOHUTOPHHI )KYMBICTApbIH XKYPTi3y/i )KoHE OChUIAiIIA MOMYJISLUSIHBIH
JKaFmaiblH Oakbutayna ycraynbl ycbiFaH. CoHbIMeH Karap aBropnap Rosa iliensis Chrshan. ecimairin
TONBIPAK-KINMATTBIK KaFAaiiiapbl OHbIH Tapaly apealbIMeH TOJBIK COIKec KeNeTiH AMAaThl KaJlaChIHaFbl
Bac Ooranmkanblk OarbiHa jkoHe AJMaThl OOJNIBICHIHBIH bankam aymaHbIHarsl [me SKCIepHMEHTTIK
0GOTaHMKAIBIK OarbIHa MHTPOIYKIIMSFA SHTi3y/]l YChIHFaH.

Kinm ce30ep: momynsiimsi, IIEHOOITYJISIIASI, ACCOMUAIHS, SIPYC, FOBEHWIbIIK, BUPTUHIIBIIK, TEHEPATHUBTIK,
CyOCEHUITBIIK.

Kipicne

AHTponioreHAIK (PaKTOPIABIH KOpIIaFraH opTara ocepi MyHHEKy3i OoibraHma XX FachIpablH OachIHIA
cesine OacTalpl, all FacBIPABIH OpPTAachlHA TaMaH OyJ1 OMOJOrTap MEH SKOJIOTTapAbIH OacTel MpobieMachiHa
afiHanpl. KopiitaraH opTaHbIH J1aCTaHYbI )KOHE OMOJIOTHSIIBIK aTyaHTYPJILTIKTI cakTay XX FachIpAbIH €KiHIII
JKapThICBIHAH OacTall XajbIKapajblK Oargapiamaiap MEH FhUIBIMHU jxkoOajgapra Heri3 0ouabl. EH 0acThICHI,
Oyn mocene Ttikeneit OOH-upiH Kopmiaran oprta typansl (FKOHEII), nyHuexysimik MeTeopoJIOTHSIIBIK
yiteimaapeiaei  (BMO), Eyponanbik skonorusnslk  komuccusaslH (EDK), IOHECKO «Apam skoHe
ouochepa», OpTanblk A3us MEMIIEKETTEp IOCTaCTBIFBI aschiHaa xyprizuimi. byn mpobiema OOH-HBIH
KOpLIaFaH opTa Typanbl KoH(epeHIMAChHAAa XainFacklH Tantel [1; 440]. Onapra «bHONOTHSIIBIK
ATYaHTYPILUIIK Typallbl KOHBEHIUA», «OCIMIIKTI KOpFayAblH TI00ANbIbI CTPATETHSICHD, «BHOIOTHSIIBIK
ITYaHTYPJILTIK Typallbl KOHBEHUMSIHBIH XI-11i KOH(EpEeHIUSICHIHBIH JCKIapalyschl» XoHe T.0. KaTajpl.
OnpiH  Oipinmicin  Kaszakcran 1995 xbuisl  patudukanusuiagsl. OcblHbIH - HeriziHae Kaszakcranma
«BHONMOTHANBIK amyaHTYPIUIiK» Typanbl OarnapiaMa KaObuiganasl. byn OarnmapiaMaHbIH HeETi3ri OarbIThI
OMOJIOTHSIIBIK aIyaHTYPJIUIIKTI HHBCHTApH3aIMsIIay KOHE OHBIH Ka3ipri Ke3leri »araaibla Oaranay OOJbIn
TaObuTanel. barmapimamazga cHpek KE3[ECEeTiH JKOHE JKOWBUTY KayIm TOHIN TYpFaH OCIMIIKTEp MeEH
XKaHyapJapasl 3epTTeyre epekiue MoH Oepinred. by ke3neiicok emec, eTKeHI agaMHBIH KOpIIaraH opTara
ocepi KBUIAaH IKbUIFA apThIl 0apajabl, COFaH OallJIaHBICTBI OJEM KAybIMJACTHIFBI  OHOJIOTHSIIBIK
AITYaHTYPJTIKTI CaKTayIblH KOKETTUITiH TyciHe Oactampl. Cebebi OYTiHTI KYHI SKOJOTHSIIBIK >KaFTaiiabl
OakpulayJa YCTayAblH JXOHE OHBI OJaH 9pi JKaKCapTyAblH Oacka >konbl oK. CoraH OaillaHBICTHI
Kazakcrannma, HakTbipak aiiTkanga on-®Dapabu  aTteiHgarel  Kazak  YITTBIK  YHHBEPCHUTETiHIH
«buoalryaHTYpiUTIK JKoHE OmopecypcTap» KadeapachlHBIH OKBITYIIBUIAPBIHEIH 0acTaMachIMEH COHFBI
Ke3llepi CHUpEK Ke3JIECETiH, DHACMIIK JKOHE PENHKT TYpJIepAl TOMYISIUSUIBIK JEHTeinIe 3epTTey KoiFa
aJIBIHBIN Keneni [2—4].
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OcbiHmail cupeKk Ke3IeceTiH, JKOMbUTy Kaylli TeHIll TYpFaH, dHACMIIK TypyephiH Oipi Rosa iliensis
Chrshan. By typai anramkel pet 1947 xbutel B.I'. XpikaHoBckuii AMaThl 0OJIBICBIHIAFBI [1€ ©3€HIHIH
aHFapbIHAH CUTIATTaMN >ka3raH [5—6]. by OwmikTiri 1,5 M mamMackiga 601aTeiH, OYTaKTaphl KachkUIIay-KOHBIP
TYCTi, JXKapThUIail MIBIPMABIl ©CeTiH, Me30(mibii TikeHAl Oyra. JKanblpaFbIHBIH Y3BIHABIFBEI 6—7 cM
IaMachiHaa 0ojaabl, 2—3 JKYII JKamblpakiiagapaad Typajasl. AK TYCTI, a3fan KbI3FBIIITaYy peH OaiKalaThiH
TYJIaepi KajdkaHIla Topi3Ai TYIIIOFBIPHIH  TY3€i, CHPEKTEY JKauFbI3maH Oomamel. TocTaraHIa
JKaTbIPAKIIATaPbIHBIH CHIPTHIH KhICKA, YIIUINEICH TYKTEP JKaybIll TYPAJbl, )KOFAPFBI YIIBI YIIKIP KEJei,
Y3BIHABIFBl 5—7 MM achaiipl, keMicTepi MiCKeH Ke3ae OapiblK yakKbITTa JHCKiciMeH Oipre TYCil KaJblil
oteIpambl. JKemici ycak, CBHIPTBI TYKCI3 JKOHE Teric, KaOBIFBI ©T€ JKyKa, OapibIK YyaKbITTa Imap Topi3i,
auaMeTpl 5—7 MM acmaiiel, MICKEH Ke3ae Kapa TycTi Oomansl. Rosa iliensis Chrshan. y3ak rymmedm —
MaMBIpIbIH OacblHAH Ka3aH ailblHBIH coHbIHA JediH. byn typ «®nopa Kazaxcrana» (1961),
«MmmocTpupoBaHHBIN onpenenuTeNb pactennidt Kazaxcranay (1969) neren aHbIKTaMaNbIKTapAa, COHBIMEH
Oipre Oenrimi 6otanuk b.A. Buntepromrepnmin «Penkue pactenust Kazaxcrana» (1976) neren eHoOerinme
CHpEK Ke3[ECeTiH, KOpFayabl KaKET eTeTiH, SHACMIIK Typ peTiHIe KapacTelppUiraH. bynm TypaiH epekiie
KacHeTiHiH Oipi OHBIH KeMiCiHiH KypambiHaa 12,5 % neiiin «Cy» mopymeHni 6ap [7-9].

Conrbl Ke3ziepi OyJ1 TYPAIH TaOUFH MOMYJISIIHSICHI 9p TYpJi cebenTepMeH KYPT a3albll KeTTi. Ocipece
Ine e3enine Kammaraii ['DC canmbiHyblHA OalimaHbICTBl Rosa iliensis Chrshan. eciMIiriHiH ©CETiH HeTi3ri
ankaObl Cy acThIHIA KaJIbl, HOTYDKECIHIC OHBIH apeasbl y3ik apeanra aiHanabl. CoraH OalnaHBICTBI Rosa
iliensis Chrshan. eciMairinig nmonysinusiapbid e e3eHiHiH sxoraprbl KpiTail 1iekapachiHa KaKbIH OOTITiHIH
JKalbUTMachIHaH XoHe ochl o3¢HHIH Kammaraii '9C TeMeHri arpIchIHAH FaHa Ke3aecTipemis. COHIBIKTAH Ja
Rosa iliensis Chrshan. eciMairin monmymALMsUIBIK ACHTEHAE 3epTTEy Ke3eK KYTTIpMEHTIH MaceleHiH Oipi
O0omei OThIp. OchIFaH OalIaHBICTHI OI3IH 3€pTTEYIMI3MIH MakcaThl line e3eHiHIH KOFapFhl aFbICHIHBIH
)aibuiMacbiHal Rosa iliensis Chrshan. eciMairiHiH HOMYJISIMSACHIH Tayblll, OFaH re000TaHUKAJIBIK TYPFBIAaH
KaH-KaKThl TAJIAAY *Kacall, Ka3ipri Ke3/eri karaaiipina 6ara oepy O0ubin TaObLIa bl

3epmmey mamepuanoapvi men 20icmepi

biznix 3eprreyre anmran ecimairiMi3z Kazakcran ¢iropachiHga CUpEeK Ke3AeCeTiH, JKOHBUTY KayIli TOHII
TYpFaH, SHAEMAIK TYp Rosa iliensis Chrshan. 60mipl.

Rosa iliensis Chrshan. eciMAiriHiH IEHOTHKAIBIK MOMYJSIUIAPEIH 3epTTereHie Teo00TaHuKaa
KEHIHEH KOJIIAHBUIBIN >KYPTreH AOCTYp Tocimmepai KommaHaslk [10; 32]. LleHOMOMyNSIUSHBIH KACTBIK
Ky#in adeiktay T.A.PaboTHOB jkxoHe A.A. YpanoB OoipiHma >xyprizinmi [11-13]. Ilomymsmmsimapapig
koopauHartapel JPS wnaBuratopst GARMIN GPS MAP 60CSx npuOOpBIHBIH KOMETIMEH aHBIKTAJIbI.
OCIMAIKTEPIIH KACTBIK KYPBUIBIMBIH aHbIKTayaa A.A. YpaHoBThIH [14—15] »o0ackl Herisre ajablHIabL P —
OCKIHIEP; ] — IOBEHWIBIK, imm — HWMMAaTYpJBIK JKaCTHIK KYHi, V — BHUPTHHWIBIIK HEMece »Xac
BEreTaTUBTIK KyHi; gl — Kac TreHepaTHBTIK ©CIMAIK; g2 — opTalla HeMece IICKeH TeHEPaTHBTIK OCIMIIK;
g3 — KapTaiifaH TeHepaTHBTIK OCIMIIIK; SS — CYOCCHWIBJIIK ©CIMIIIK; S — CEHIIBIIK OCIMJIK; SC — Kypai
OactaraH eciMmik. JKacTBIK KYPBUIBIMBI ©CIMIIK IIEHOMOTYJISAIMSUIAPBIHBIH HET13T1 CHITAaTTaMaJIapbIHBIH Oipi
oo TabemIaAn [16; 58]. I'epbapmii Mmartepuanmapsia xuHay A.K. CkBopioB OolbraIIa Kyprizuiai [17;
199]. Rosa iliensis Chrshan. ecimairin anbikraranna «®@iopa Kazaxcranay kitaObiHEIH 4 ToMBI (1961) MeH 2
TOMIBIK « UTFOCTpUpOBaHHBINA onpenenuTenb pactennit Kaszaxcrana» (I 1. — 1969, I T. — 1972) cusakTs
aHBIKTaMaJIBIKTapasl KoMAaHabK. COHBIMEH Oipre OMHOKYISAp, JIyIa, ¢y MoHmackl, [lerpu Tabakmiacel, 3aT
affHaChl, MpeTapatb/Ibl HHENEP, MUTIETKA CUSKTHI KYpall-KaOAbIKTap MMalJaaHbLIIbL.

3epmmey namuoicenepi yxcane 01apovl MAnOay

Rosa iliensis Chrshan. ecimpiriniyg nomymsmmsicel AnmaTel-Koprac aBToTpaccachl OTETIH KeIipre
XKaKblH KepjAeH, lne e3eHiHiH >KOFaprbl arbICHIHBIH JKaHbUIMachlHaH TaOBUIABL. bBynm skep oKimmIimik
TYpPFBICEIHAH AJMaThl 00JBICHIHEIH [laHhWIoB aynaHpiHa KaTaabl. AJIMAaThl KallaChbIHAH KAIIBIKTBIFBI 253
makeIpeiM. Gps HaBUTATOpP OOWBIHIIA KOOPAMHATTAPHI CONTYCTIK eHmikTe 43°58'21,8", mIBIFBIC OOMIIBIKTA
79°34'38,2" oprantackan. TeHi3 neHreitinex 494 M OUIKTIKTE OpHATACKaH.

[Monmynsitust neHreRivAe YIil IICHOMOMYIISINS CUITATTAIBI JKa3bLUIIbL.

[-mi 1reHomomy sy, bBipiHIT HEHOMOMYJSAIUSHBIH OCIMIIIK JKaMBUIFBICHl TaJIBI-KUAIETi-0yTaTbI
acconmanusagan (ass. Rosa beggeriana, Rosa iliensis, Berberis iliensis-Elaegnus oxycarpa-Salix caspica)
typaabl. XKep 6etin 90-95 % ecimaiktep kaObiHbI Kypaiiabl. XKep Oenepi contycTikke Kapail kenabdey xa3blK.
TombIparsl ajTIOBHATBABI-IIAIFBIHABL. OTE THIFBI3 TOFAMIIBEI OPMaH eMec. OCIMIIIK )KaMBUFBICBIHIA OecC pyc
Oaiikanazpl. [-mi spyctel Ouiktiri 7-10 cM Elaeagnus oxycarpa Schlecht, Salix caspica Pall., II-u1i sipycThbl
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ouiktiri 300-310 cm Berberis iliensis M. Pop., Rosa beggeriana Schrenk. Ill-mi spyctel 6uiktiri 140-150
cM Rosa iliensis Chrshan., Apocynum lancifolium Russan., V- spyctel Omiktiri 70-75 cm Elymus
dahuricus Turcz., Lepidium latifolium L., V-li eH TeMeHTi menTeciHmi spycThl Ouiktiri 10—15 cm
Aeluropus litoralis (Dest.) Parl., Plantago major L., Taraxacum officinale Wigg. xypaiinel. Mynna Salix
caspica Pall. mtoMuHaHTTBI TYp O0JibIN TaObLIaabl. OJ1 TOFAHIIBI OpMaHHBIH KE3-KEJIMeH ydJacKeciHae, acipece
JKarayay OenneyiHe JKakblH, CaHIBIK KOPCETKIIIl JKaFbIHAH OCIMIIKTEPAiH 06acka TypJepiHEH achil TYCEI.
Aramrapnan exiHii opelHAbl Elaeagnus oxycarpa Schlecht ananel. bBytanapnan Rosa beggeriana Schrenk.,
Rosa iliensis Chrshan., Berberis iliensis M.Pop. xxone Tamarix ramosissima Ledeb. ke3neceni. Ine e3eHinig
QIKANTAPBIHAAFEl OYTaHBIH COHFBI TYPi CaJIBICTBIPMANIBI TYPJE CHUPEK JKOHE JKEKe DK3eMIUIAp TYPiHJC
ke3neceni. ConbiMeH Katap, Tamarix ramosissima Ledeb. MyH&ma aiiblk >xepiepiae XoHe endyip Ouik
(475 cm) Oom eceni. byTansl konanapabeiy apaceiana Phragmites communis Trin ke3aeceni. On MyHIa eTe
cupek ke3zgeceni, 6ipak 335-350 cm OmikTikke xxeremni. [llentecinmi eciMuikrepaeH Elymus dahuricus Turcz.
xkoHe Apocynum longifolium Russian. alikeiH OackIMABIK TaHbITaAbpl. CoHmal-ak, Asparagus soongoricus
lljin., Lactuca tatarica (L.) C.A.Mey., Calamagrostis epigeios (L.) Roth. xe3nmeceni, Oipak onapIbiH
eCIMIIKTep >KaObIHBIHAFBI YJIEC IIaMallbl FaHa.

[-mi menomomymsus mierigae 10x10 enmiemmi TpaHCekTa caimbIHABL. TpaHCeKkTa mieriHae eki Oyra,
noimipek anTtcak, Rosa iliensis Chrshan. eciMziriHiH eki KJIOHBI Ke3JiecTi. BipiHIN KIOHIAFbl ©CIMIIKTiIH
ouikTiri — 300 cM, MIBIFBICTaH OaThICKA Kapail KIOHHBIH auamerpi — 260 cM, CONTYCTIKTEH OHTYCTIKKE
Kapait — 300 cm. Exinmni kimoHmarsl ociMmikTiH OuikTiri — 300 cM, mIBIFBEICTaH O0AaThICKA Kapai KJIOHHBIH
muametpi — 300 cM, coarycTikTeH oHTYCTiKke Kapaii — 310 cm. Rosa iliensis Chrshan exi KJIOHBIHBIH
alfHaNIaChIHAFEl TpaHCeKTa Ierinae 11 epkeHi, Tomipek aliTKaH/Ia, OChI KbUIIABIH OPKEHIH, 15 FOBEHIIBIIK
OPKEHII, SIFHU ©TKEH XKBUIFBI OPKEH/I, 27 BUPTHHIIBII OPKEH/, SIFHU OTKCH JKbUIIA TOJBIK KaJIBIITACKaH,
Oipak o TeHepaTHBTI KYHTe JKETIIETeH OpKCHIEpAl caHambIK. TpaHCeKTama Ke3[MeCeTiH €Ki KJIOHIA KBTI
CaiibIH TYJIJICHTIH >KOHE TOJBIKKAHABI KeMic OepeTiH reHepaTHBTI epkeHAepAiH mamameH 40—45 naHackl
Oongpl. Anaiina Xac T'eHEpaTHBTI JKOHE €peceK IeHepaTUBTI epKeHIepAl axeipary eTe KublH. Cebedi
TEHEPATUBTI OPKCHIEPAC XbUI CalbIH KONTETeH TeOeliK >KoHe OYHipiik OypIIikTep IIBIFaabI, OJapaaH
KeJleci JKbUINBIH KOKTEMiHIE j>KaHa epKeHnaep maiaa Oonamel. Ocbl XKbUIgarbl TeOeNmiK jkoHe OyHipmik
OpKEHJIEp TaOWFU TYpHe T'ya OepMei i »oHe BEreTaTHBTI Kyije O0iaabl. AJJIBIHFBI KbUIAAPAAFEl TOOCTIK
JKoHe OYHipiiK OYpIIKTep FaHa TYJJIEIH, kemic Oepe amansl. AWTa KeTy KepeK, TOFaiiibl opMaHaapaa Rosa
iliensis Chrshan. rymgen »oHe skemic Oepyi Ae Moj. OHBIH YCTiHE, OHBIH ca0arbl MEH OCIHIALIEpPI oTe
cepmimIli, ONapAbIH JKOFapFbI JKarbl OipIraMa MalbICKaK >KoHe HiNrim Oonaapl. Byt Toraiinbl opmMaHzapaarsl
JKOFapFHI JKep YCTi APYCTApBIH KYPAWTHIH arall TYPJCPiHIH KOJICHKEN ocepiHe OailaHbICTRI 00jica Kepek.
OpHHE, araiml Typiiepi e31epiHiH 0epikOackl acThIHIA a3 JKapbIK, TYPAKTHI TEMIIEpaTypa MEH BIIFAIIBIIBIK
XKarJainapeiH kacaiinel. COHIBIKTAaH TOMEHT1 spycTaplia JKOFapFbl sSpyCTapJaFbl ©CIMIIKTepre KaparaHja
KaphIKKa KAKETTUTIK a3 eCIMJIIKTep apKbUIbl Kamibinrtacanbl. Rosa iliensis Chrshan. xapbikka ereH
KOKETTUTIK aca »KOFaphl OOJMAaWTHIH ©CIMIIKTEPIiH KaTaphlHA XaTaabl. JKaNIbl, TOFAIBl opMaHIapIarsl
OyTaJbl spyc hparMEeHTTIK CHITaTKa He.

Kysri kepinicteri neHomomyasiuusiapAblH (HIOPUCTHKAIBIK KypaMbl alyaHTYPJIUIriMEH epeKIencH-
Ociimi. bynm repOapuiimiH KOKTEMTi >KOHE J>Ka3Fbl JKMHAKTAPBIHBIH OOJIMaybIMEH OaillaHBICTBI. bapibik
eciMIIKTep TypIiepl Oasreia TyJIaen xKoHe skeMic Oepin KoiraH. Kernreren TypiepaiH xKeMicTepi MIanbuIbIT
KanraH, Tek Berberis iliensis M. Pop., Rosa beggeriana Schrenk, Rosa iliensis Chrshan. cuskTel kenOip
OyTanapaa MiCKeH JKEeMICTEepAiH oJli JIe caKTalraHblH KepeMi3. byn eciMaikTepniH >kemicTepiMeH KycTap,
ocipece TOpFaijlap MEH KpIpFaybUIIap, COHIa-aK YCaK CYTKOPEKTI KeMiprimTep KopekTeHemi. COHIBIKTaH
OJIAPJIBIH KEMICTEpPi Y3aK yaKbIT OOWBI TOMBIPAK OCTiH/E JKaTHaN Ik,

II-mni nerononynsnus. ExiHmmi neHonmomynsnus line e3¢HiHIH jkarallayblHa jKaKblH OpHAlTacKaH. O3¢H
JKarachIHBIH Oo#bIHmA Salix L. TybICHIHBIH Typiepi eHi 30-35 m OomaTtblH amaM ©Te€ aaMaWTBIH THIFBI3
Komanapasl Kypaiael. KelOip skepiaepae MyHaai skomakrapabliy eHi 50 M kereni. by kKekTeMri-kasrel cy
TacKbIHBIHBIH HoTIKeci. Cy TacKbIHBI Ke3inae line e3eHinaeri cy neHreili KypT KeTepiin, Jaiisl cy apHajaH
IIBIFBIT, CYy TacKBIHBI O0manbl. CoHbIMEH Oipre KOKBIC apanac OYJI YJIKEH Macca ©3¢H JKarajlayblH TYTelaei
Oacazpl, HOTHXKECIHIE OipimaMa KOTepiHKI KaraIayJbIK KOJaK TY3UIe, 01 y3aK yaKbIT OOWBI OaTmaKTaHbIIT
xataapl. MyHaaii cynel-6aTnakThl xepiep Salix L. TybIchl TYpliepiHiH ©CKIHAEPiHIH Kanmai maiaa 00rybl
YIIiH KOJaiisl opTa Oobin TaObuTaAbl. le e3eHiHIH XKaralayblHIa KbUI CaliblH KapAblH epyl MEH Hecepii
KaTThI J)KaHOBIp Ke3iHnae Salix L. TYBICBIHBIH TYpJIEpiHEH ajlaM oTe aJIMaNTBhIH THIFBI3 Koma Ty3iteni. Salix L.
TybIcbiHzA Salix caspica Pall. xeTexuii opbsIH anajapl, o Karajnay OeJieyiHiH Ke3-KelreH OemiriHme Oacka
TypJiepre ycTeMaik eTeni. Opi Kapail, karanay Oenjeyinne aram Typiepined Elaeagnus oxycarpa Schlecht

76 BecTHuk KaparaHauHckoro yHvusepcuTeTa



Ine e3eHiHiH XXofFapfFbl afbICbiHAA CUPEK Ke34eCeTiH ...

woHe Populus dieversifolia Schrenk ke3aeceni. MyH/ia oyiap THIFBI3 KOHE Y3/IKCi3 OpMaH KypMaiibl, Oipak
IIIOK OpMaH CHUSKTHI )KeKe KypTHHKaNap Ty3im eceni. MyHIal IIOK opMaHaapia araml TypJiepiMeH Oyraiap
apanac eceni. CoHbpIMeH Oipre ocbIHIai opMaHHBIH mieTiHeH Rosa iliensis Chrshan., Rosa beggeriana
Schrenk, Berberis iliensis M.Pop. xone Tamarix ramosissima Ledeb. cusSKTBl OyTamapiasl Ke3aecTipe
aJIachI3.

[I-1i  1IeHOMOIYISIIUSHBIH - ©CIMIIIK JKaMBUIFBICKI aFaIIThI-OyTansl accomuarmsgan (ass. Tamarix
ramosissima, Rosa iliensis, Rosa beggeriana, Berberis iliensis-Salix caspica, Elaegnus oxycarpa, Populus
dieversifolia) Typansl. XKep Oetin 95-100 % ecimuikrep >ayblll Typaiasl. TONBIparbl aJTIOBHAIbIbI-
manFeIHABL. JKep Oemepi keyOey >Ka3bIKTBIK. OCIMIIKTEp >KaMBUIFBICBIHIA TOPT Spyc Oaikamampl. [-mmi
sapycthl Ouiktiri 8-12 M Elaeagnus oxycarpa Schlecht, Salix caspica Pall., ll-u1i spyctsl OHikTiri 2—3 M
Tamarix ramosissima Ledeb., Rosa iliensis Chrshan., Rosa beggeriana Schrenk, Berberis iliensis M.Pop.,
II-mni spyerst omikTiri 90-170 cm Glycyrrhiza uralensis Fisch., Calamagrostis epigeios (L.) Roth., IV-mii
sipycThl OmikTiri 60—75 cMm Elymus dahuricus Turcz., Hordeum turkestanicum Nevski. Kypaiip1.

Byn uenononynsmus merinne Berberis iliensis M. Pop. ete cupek ke3nmeceni. Aram typaepineH Salix
caspica Pall 6aceiM. byTanap HeriziHeH KypTUHKaIap TY3il eceli. byranapasiH KypTHHKaJIaphl apachblHAAFbI
amplK anaHkaimapna Fabaceae tykpiMuaceiHaH Glycyrrhiza uralensis Fisch komamapsl Oaifkaambl.
[llenTeciH ociMIIKTEp >KaMBUIFBICBIHIA OJl KAYBIMIACTHIKTHIH 0acka KOMIIOHEHTTEPIHEH YJIKCH apTHIKIIbI-
neIkka xereai. Keiibip sxepiepae TynTi KoHsIpOacTapabslH KaJIbIH Konanapsl Lasiagrostis splendens (Trin.)
Kunth. xone Elymus dahuricus Turcz. ke3aeceni. XKammsl Ky3ri hOHIAFE IICHOIOMYIISAITHASIHBIH (JIOPHUCTHKA-
JBIK Kypambl COHINAIBIKTHI Oail emec. JlereHMeH, MYHIA OHBIH OCIMIIKTEPIHIH allyaHTYPJIUTri OipiHIi
LEHONOMYJSIIMSAMEH CaJbICThIpFanaa Oipmama kem. TpaHncekrara OyranmapiaH Rosa iliensis Chrshan.
eciMuiridig 4 oyracel, Rosa beggeriana Schrenk ecimairinin 2 OyTachl xoHe Rubus caesius L. eciMairinig
1 6yracel Tycti. MyHma Rosa iliensis Chrshan. ke0OiHece acCOLMAllUSHBIH IIETIHAC, arail TypJepi
KOJICHKEJIEMEHUTIH, alTapibIKTall >KapblK Kem TyceTiH xepnepae kesnmeceni. ConablkTaH Rosa iliensis
Chrshan eciMairiHiH TIpIWIiTiK >KaFgaibl OChl LEHONOMYJISIUMS MIeriHae Oipmama >kakchl. MyHzIa o
MakcuMaiabl OWikTikke (3,5 M) ’keTemi, TYIACHII JKOHE MOJ XkeMic Oepenmi. OpOip OyTaHBIH IIBIFBICTAH
OaTpICKa Kapall auameTpi optama ecemreH 250—260 cM, aln CONTYCTIKTeH OHTYCTikke Kapaih 280-300 cm
kypaiael. XKac eckingep TaObuIManbl. TpaHcekTara TYCcKeH Rosa iliensis Chrshan. eciMmmiriHiH TepT
OYTaCHIHBIH OpKAWCHICHIHIA 4—5 IOBEHWIBIIK OPKCHIEP, SFHU O1PiHIII XKBUIFBI OPKESHICP Il JKOHE IO COHIak
MeJIIIepAc BUPTHHUIIBI1 OPKEHICD, SFHU SKiHIII JKBUIFBI, O1pak oJIi TeHEepaTHBTI KYHTe KETIETeH opKeHACPIi
caHa/bIK. [ 'eHepaTUBTI epkeHAep Koemn OOJIbI, anaiiaa Kac TeHEPaTHUBTI, OpTallla TeHEPATUBTI KOHE €pEeceK
TreHEPaTHBTI OPKCHAEP I aKbIPaTy 6Te KUbIH 00116l CeHUIIbII 5KoHE CyOCCHMIIbI1 TapaKTapabl Ta0y MyMKIH
0oamanel. JXKanmel, TpaHcekTara TyckeH Rosa iliensis Chrshan. ecimairidig GapiblK TepT OyTachklH opTaliia
KOHE epPEeCeK IeHePaTHBTI JIapaKTap KaTeTOPUSACHIHA JKaTKbI3yFa O0Jabl.

Ienteciuai ecimuiktepneH Phragmites communis Trin. xxoHe Apocynum longifolium Russian.
OyTanmapeIHbEIH Kommanaps! ke3aeceni. COHBIMEH KaTap, oyiap Oiprmama OmikTikke (2,5-3 M) xKeTemi.

-1 menononysstys. by neromony s aa e e3eHiHIH KaralayblHa KaKbIH OpHaTacKaH. Anaiiaa
OHBIH OCIMIIKTEp >KaMBUIFBICH AJABIHFBI €Ki ICHOMOmyJsinusnaH Oipmiama epekuieneHeni. bipinmrinew,
MYHJa TyTac, TOFAHIBl OpMaH »XOK. AFaIll TypJepi 6Te CHPEK *oHE IMaFblH KOJIeMI IMOK OpMaH TYpiHIE
Ke3necesi. byransl kKonanap jga KypruHkanapia keszieceni. LIlok opmanmaap MeH OyTanapblH KypTUHKAIAPhI
apacwelHAarbl amblK xepnep Fabaceae TykbiMnaceiHan Glycyrrhiza uralensis Fisch OGaceiM menTecinmi
eciMIiKTepMeH >xa0butra. by e e3eHiHiH KalbuIMachIHBIH OpTaibIK Oeiriri. XKep Oenepi coi TOIKBIHABI
JKa3bIK, MYHZIa >KaHOBIPp CYBI aFbIll KaTKaH IIaMalibl OMBIC Jkepiep Oap. Mymnmait MukpopenbedTti oifbIc
xepnepae Equisetum ramosissima Desf., Hordeum turkestanicum Nevski., Aeluropus intermedius Rgl.,
(A.litoralis (Goudn.) Parl. ke3neceni. My#izni ipi Kapa Mangap MEH >KbIIKbI TaOBIHAAPBIH CyapaThIH JKepre
TyceTiH xommap OoiweiHma Goebelia alopecuroides (L.) Bge. apammentepi eceni. byramapasiH
KypTUHKAJIAPBIHBIH IICTIHIE JKOHE amblK anaHmapaa Lasiagrostis splendens (Trin.) Kunth., Calamagrostis
dubia Bge. wone Elymus dahuricus Turcz. ke3necei.

[I-mi  eHOMOMYJISIUSAHBIH,  OCIMIIKTED JKaMBUIFBICH TalABI-OyTansl acconmanusman (ass. Rosa
beggeriana, Rosa iliensis, Tamarix ramosissima, Berberis iliensis-Salix caspica) Typanpi. XKep 6etia 100 %
eciMJIikTep ®aObIHBI Kypaiel. JKep Oemepi oci3 TONKBIHABI Ka3bIK. TOMBIParsl aJUTFOBUAIEIBI-IIAJFBIH/IBL.
OciMIiKTep KaMBUIFBICBIHA TOPT sipyc Oalikanansl. I-mmi sipyctel Oomikriri 8—10 M Salix caspica Pall., 1I-nmi
sapycthl OuikTiri 3—4 M Tamarix ramosissima Ledeb., Berberis iliensis M.Pop., Rosa beggeriana Schrenk,
I-mri spyctel Omikriri 150 cm Rosa iliensis Chrshan., Rubus caesius L., Spiraea hypericifolia L., IV-mi
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sapyctel Ouiktiri 70-100 cm Glycyrrhiza uralensis Fisch., Goebelia alopecuroides (L.) Bge., Elymus
dahuricus Turcz., Calamagrostis dubia Bge. eciMIiKTep Kypaub.

Ky3ri kepinicreri dhaopanblK KypamMbl alyaHTYPJIUITIMEH epeKmiesieHoei . bapieik Typaepi rymmer,
xemic Oepin KoiiraH. JKammbl Ky3ri KepiHici )KachUl.

Ienomomymsmuss  mreringe kejemi 10x10 M OonaTeIH TpaHCEKTa CalBIHABL AFaml TypliepiHeH
TpaHcekTara Salix caspica Pall exi manacel, Rosa iliensis Chrshan., Tamarix ramosissima Ledeb., Rubus
caesius L. xone Spiraea hypericifolia L. ecimuikrepinen 0ip nanagan tycti. byransl konanap apackiHIa
Apocynum longifolium Russian., Phragmites communis Trin. xe3neceni. Omap MyH7a JTaWbIKThl OUIKTIKKE
2 M-mieH 3 m-re neiin xerteni. JInananapman Cynanchym sibiricum Willd ke3geceni. bi3mi KbI3BIKTBIPATHIH
Rosa iliensis Chrshan. eciMairi MyHaa opraiiia MeJIepaeri OyTa Ty3reH, OHbIH OuikTiri 120 cM Kypaiimbl.
Byn canbicThIpMansl Typle Kac TeHepaTHBTI Aapak 0omnnel. Rosa iliensis Chrshan. OyTachHBIH AuameTpi
COJITYCTIKTEH OHTYCTiKke Kapait 110 cm, anm mbiFeicTaH OaThicka Kapaih 150 cM kypadinsl. JKac eckinmepi
Ta0y MYMKiH 00oyiMasel. FOBeHHITBI ©pKeHAepACH, SSFHA OIpiHIII KBIIFB OpKEHAEPACH 6 TaHa, BUPTHHIIIBII
OpKEHIIEpJCH, SIFHU TeHEpaTHBTI KYHre jkeTnereH epkeHaepaeH 7 nana OGonasl. Kanran epkenzaep ryszen,
xeMic Oepim KoiiFaH. Anaiiga eCiMIiKTep KoIl TYJIAey *KoHe Kol )keMic Oepyre >KeTIereH.

Kopuvimuinowt

ConbiMeH liie e3eHIHIH JKOFapFbl aFbICBIHAH TaObUTFaH S3HAEMOIK TYp Rosa iliensis Chrshan.
MOMYJISIIAACHIH Te000TaHUKAIBIK TYPFBIIAH 3EPTTECYMiH HOTHKECIHJE, OHBIH IIBIH MOHIHJE CHpEK
KE3IECETIH, KOUBUTY KayT TOHIN TYPFaH ©CIMIIK eKCHIITiHEe KO3 KETKI3MIK. byi Typ e3¢H kalbuTMackHAa,
CyFa aKbIH, BIIFAJIbI JKETKUTIKTI, KYH >KaKChI TYCETiH OyTansl KOajaapblH JKOHE TONTAIBII ©CETIH OpMaH
aramTaphIHBIH eTiHae eceni. Kai skepae OomMmacklH OHBIH Oip HeMece €Ki TYOiH FaHa Ke3JecTipyre
0osanel. OHBIH 631H J¢ i3aen Tabyra Typa kenemi. Ocimuikrep ska0ObiHbIHIA Rosa iliensis Chrshan. eneyii
peil aTKapMaiiipl, 0JI TEK iecmeni Typ peTiHae ke3mecerdi. [lomymsius aeHreiinae Rosa iliensis Chrshan.
OCIMIriHIH YII HEHOMOMYJISLUSICHIHA TeO00TAaHUKAIBIK TYPFBIAAH 3€pTTEY JKYPri3iM, Tangay >kacaablk. Op
IEHOTIOMYJISIIUSIIAFBl  OCBI  TYPHIH JapaKTapblHBIH JKACTHIK CIHEKTPIH aHBIKTAJBIK. 3EPTTEY HOTHXKECI
KOPCETKCH/ICH IICHOMOMYIAUUIapAbIH  yineyineH ne Rosa iliensis Chrshan. ecimairiHiy ecKiHIEpiH
Ke3zectipe anMmanblk. KOBEHWNBAl, BUPTUHWIBIAI, >Kac TEHEPAaTHBTI JXOHE MICIN-KETiIreH TeHepaTHuBTI
napaktapsl TaObUIAbl. CeHWIBbII JKOHE CyOCEHWNIBII JapakTapblH Ja KesjecTipMmemik. TaObutran
JapaKTapablH OapibIFBIH TYKBIMHAH ©CKeH nmem aiTyra kenmMeimi. Cebebi Oyir eciMaik TaOWFM JKarmanma
HETI31HEH BETETAaTHBTI >KOJIMEH, HAKTHIpAK aWTKaHIA aTrha TaMBIpJaphl apKeUIbl keOeieni. Rosa iliensis
Chrshan. ecimairinig TYKbIMBI apKbUTBI KOOCIOIH JIe )KOKKa MIbIFapyra OonmMaiinel. bipak ta Taburu xaraiina
OHBIH MYMKIHJIIT1 ’KOKTBIH KachkiHAa. OHBIH 0acThI ce0ebi, OipiHITiIeH, OVIT OCIMIIKTIH )KYMCaK opi TaThIMIIBI
JKEMICTepiH ICKeH Ke3Je TOpFaiyiap CYWCiHIN >keimi (OyTaHbIH OachlHIA TYpFaH JKEpiHEH), all XKepre
HIABUIFaHJAPBIH KBIPFaybuIIap MEH CYTKOPEKTI ycaK KeMipyuinep Tepin skeiai. ExinmineH, 6ipmi-kapbiM
TOCEMIKTEP/IIH aCThIHJA KaJIbINl, CAKTAJFaH JKEMICTEPIHEH OocaraH JoHJEpl ©cKiH Oepyi MyMmKkiH. Bipak
MYHJIaif J)Kac eCKIH/Aep 63¢H KalbUIMACHIHIAFbI KAIBIH aFaliTap MeH OyTalap/blH KeJCHKECIH/Ie, )KaphIKTHIH
JKeTicIeyiHeH Te3 apaja emin Kajiaabl. COHABIKTAaH na TaOuru karmaina Rosa iliensis Chrshan. ecimairi
HETi31HEH BEreTaTHBTI >KOJIMEH, aTla TaMbIpiapbl apKbUIbl KeOeieni. OFaH 0Chl ©CIMAIKTIH TaMBIp XYHeciH
3epTTEreHAe TOJBIK Ko3 xeTkizmik. JKammel Rosa iliensis Chrshan. ecimuiridiy e e3eHiHIH »KOFaprbl
aFBICHIHBIH KaWbUTMAChIHAH TaObUIFaH MOIMYJSIMACHIHBIH JKaFalblH KaHaraTTaHAPIIBIK JIeN Oarayayra
Oonanel. Omaii aeirtiniMiz, Rosa iliensis Chrshan. eciMpiri Oy skepe *KbUIMa-XbUT TYJJICTI, JKeMic Oepei.
Anaiita MakCUMaNbIbl TYJJCH, MOJ JKeMic Oaijam TYpraH ©CIMJIKTI Ke3lecTipe anMmanblK. bi3mig
MalbIMAAYBIMBI3IIA, OV KIMMAaTKa »OHE OCHl YYacCKCHIH TEHI3 MEHreHiHeH KaHIMAIBIKTEI OWIKTIKTe
OpHAJIACKAHBIHA TiKeJeH OalmaHpICTHI OoJica KepekK. e e3eHiHiH JKOFapFhl aFbICBIHBIH KalbUIMackl Rosa
iliensis Chrshan. eciMairiHiH apeaJbIHBIH €H *OrapFhl mieri Ooinca kepek. Ce3 KOK Oy eCiMaiK KOprayabl
KakeT eremi. On yimH ockl e e3eHiHIH JKOFaprbl arbiChIHAAarbl Rosa iliensis Chrshan. eciMairiHin
TTOMYJISAIIASACHH OaKbUIayaa YCTall, OFaH TYPaKThl TYpJE€ MOHHUTOPHHT JKYPTi3ill OTHIPY KaKeT. Y IIIHIIIJICH,
Oyn ecimaik TypiH KazakctanHbIH OOoTaHMKaIBIK OaKTapblHAAa HHTPOLYKIMSFa CHAIPY Kepek. bys Typrbinan
agraHma, AMartel KajgaceklHmarel bac OoranukanblK Oarbl JkoHe bakanac enmi-mexkeHidgeri Ime
SKCIIEPUMEHTANIbbI OOTAaHMKAJIBIK Oarbl aca KoJaiibl Oojibill TaObuiambl. CebeOi Oy OOTaHUKAJIBIK
OaKTapbpIH OpHAIACKAH JXEpJepi KoHE TaOWFHM KIMMATTHIK Jkarnmaiibl Rosa iliensis Chrshan. ecimairinig
apeansiMeH Jon keneni. bisnin Tanrap KajachbIHBIH >KaFgaiibIHIA KYPri3reH Toxipubemis OoiibiHIa Rosa
iliensis Chrshan. eciMmiri MomeHu kardaima TYKbIMBIMEH e, KaJeMILIeIepiMeH e oHai keOeiemi. By
XKepJie KOKTeMJIe TYKbIMbIHAH OTBIPFBI3bUTFAH Rosa iliensis Chrshan. eciMiriHiH OWIKTIri OipiHII KBUIBIH
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e3inne 50-52 cM Kypajpl KoHE 9p TYNTECH 3-TeH S5-Ke NeHiH jkKac MIBIOBIK >KeTinai. EKiHIN KBUTEI OHBIH
omiktiri 150-160 cm >kerri. YMIiHIN JKBUIBI OCIMIIK TYJAEH, >kemic Oepemi aenm KyTyaemi3. MyHBI
HMHTPOAYKIHUSIBIK )KYMBICTA YJIKCH JKETICTIK aern Oinemis. Ojait nedTiHiMi3, TaOUFH yKaFaaiia JoHHEH naiia
0O0JIFaH OCKiHHIH TYJJIEN, XKeMic Oepyi Te Y3aKKa CO3bUIATHIH POIIeCC.
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I'eo0oTaHMYecKHe XaPAKTEPUCTUKHU PACTUTEIbHBIX COO0IIECTB
MONyJIIMH PEAKOro, IHAeMHUYHOr0 Buaa Rosa iliensis Chrshan.
B NOMiMe BepxXHero reyeHus pexu Uiam

B craree manHa reoOoTaHMYecKas XapaKTEPHCTHKA PACTUTENBHBIX COOOIIECTB MOMYJSIIMH PEIKOTO,
SHAeMUYHOro BHAA Rosa iliensis Chrshan. B BepxHem TeueHmu peku Mmm. OnmcaHBl acconUMaInid Tpex
LEHOMOMYJISIMI U MPOLEHTHBIE MOKA3aTeNI PACTUTENBLHOTO TOKPOBA B JAHHOM MOMYJISIUH, PACTUTEIBHOTO
MOKpOBa ApYycOB. B mpenenax kaxaoW LEHONMOMyJsALuM Obla IMOCTpOeHa TpaHcekTa pasmepoMm 10x10 u
OIIpezieNieHa BO3pAacTHAasl CTPYKTypa pPacTHTENBHOTO MOKpoBa B Heil. B BepxoBwsx peku Mmm cocrosHME
Ku3HU Rosa iliensis Chrshan. MoXHO Ha3BaTh yIOBIETBOPUTENbHBIM. [loTomy uTO 3meck Rosa iliensis
Chrshan. nBerer U IOAOHOCHT KaXKAbli rox. OgHAKO B Ipeesax MOMYISIUN He yIaloch OOHAPYXHUTh HI
OJIHOTO TIPOPOCTKA 3TOTO PACTEHMsS. DTO CBUICTENILCTBYET O TOM, YTO Rosa iliensis Chrshan. B mpupoHbIx
YCIIOBHSIX CEMEHAMH pa3MHOXKAeTCsl KpalHe pellko, U BO30OHOBICHHE €0 B OCHOBHOM HJIET BET€TaTUBHBIM
IyTeM, KOPHEBBIMH OTIHpbIcKaMH. HalineHHBIN B BepxoBbsx peku MWim sHaeMudHBId BUI Rosa iliensis
Chrshan., B pe3ynbTare NpoBEJEHHOTO re000TaHMYECKOTO M3YUCHUS MOIMYJIAINH, OKa3ajcs AEHCTBUTEIHHO
PEIKHM, UCUE3AIOIIUM PAaCTEHHEM. YUHUTHIBAsI 3TO, aBTOPHI NMPEATIOKUIN B Mo¥Me BepXxoBbs peku Mmm, rae
BCcTpeuaercst nonyisiuus Rosa iliensis Chrshan., TpoBoJuTh MOCTOSHHYIO MOHMTOPHHIOBYIO PaboTy M TeM
CaMBIM JIepsKaTh 1OJ KOHTPOJIEM COCTOSHHE €ro Momyiauuu. IloMumo 3Toro, aBTOpamMu MpeaioxkeHo Rosa
iliensis Chrshan. BBecTu B wuHTpoaykuuio B [J1aBHOM OoTaHmueckoM cangy TI. AnMarel u Hnmiickom
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SKCHEPHUMEHTAIbHOM OoTaHMYecKoM caay banxamickoro paiioHa AJMaTHHCKOW o0iacTd, e MOYBEHHO-
KIMMaTHYECKHUE YCJIOBHS BIIOJIHE COBIIAJIAIOT C TAKOBBIMH B apeajie ero pacupoCTpaHEeHHSI.

Kniouesvie cnosa: momynsnys, IEHOMOMYJSIIUS, AacCOLHUALUS, SPYC, FOBEHHIbHBIN, BUPTMHHUIBHBIN,
TeHEepPaTUBHBIHN, CyOCCHUIBHBIN.

A.Zh. Childibayeva, A.A. Ametov, A.D. Serbaeva

Geobotanical characteristics of plant communities
of the populations of the rare, endemic plant Rosa iliensis Chrshan.
in the floodplain of the upper reaches of the river Ili

The article gives a geobotanical characterization of plant communities of the population of the rare, endemic
plant Rosa iliensis in the floodplain of the river Ili. The assocations of three cenopopulations and the
percentages of vegetation cover in this population, the vegetation cover of tiers, are also described. Within
each cenopopulation, a 10x10 transect was constructed and the age structure of the vegetation cover in it was
determined. In the upper reaches of the river or the state of life of Rosa iliensis can be called satisfactory.
Because here Rosa iliensis blooms and bears fruit every year. However, not a single seedling of this plant was
found within the populations. This indicates that Rosa iliensis in natural conditions propagates by seeds
extremely rarely and its renewal is mainly vegetative, root offspring. Taking this into account, we suggest that
the floodplain of the upper Ili river, where the population of Rosa iliensis is found, conduct constant
monitoring work and thereby keep the state of its population under control. In addition, we offer Rosa iliensis
Chrshan. to be introduced in the main botanical garden of Almaty and the Ili Experimental Botanical Garden
of the Balkhash district of Almaty region.

Keywords: population, coenopopulation, association, floor, juvenile, virginyl, generative, sub-senile.
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Effect of serotonin on myocardial contractility in newborn rats
with excess and deficiency of serotonin in the embryonic period

Serotonin as a neurotransmitter (5-HT) plays a crucial role in the cardiovascular system. Serotonin is a
humoral system of regulators and modulators of physiological processes. Under pathological conditions, the-
se processes can turn into factors contributing to the development of diseases such as atherosclerosis, arterial
hypertension, and pulmonary hypertension. The 5-HT4 and 5-HT2B receptors are found in cardiomyocytes.
During the embryonic period, serotonin acts as a growth factor and plays an important regulatory role in the
crucial period of embryonic development, in particular, a heart of an embryo. Therefore, any interference
with this system in the womb can disrupt the normal development of the cardiovascular system. In the given
study, there is some data provided to indicate that a change in the serotonin concentration created by the sero-
tonin synthesis and the membrane serotonin transporter blocked in the embryonic period of ontogenesis, af-
fects the inotropic function of the right ventricular myocardium in early postnatal ontogenesis, which is
caused by a change in the contraction time in the groups under the experiment. Thus, statistically the response
of cardiomyocytes to serotonin is significantly higher in the group with an excess of serotonin and signifi-
cantly lower in the group with a deficiency of serotonin compared to the control group.

Keywords: serotonin, myocardium, embryonic ontogeny, postnatal ontogenesis, fluoxetine, parachloro-
phenylalanine, a rat, pregnancy.

Introduction

Serotonin, or 5-hydroxytryptamine (5-HT), is a biogenic monoamine wildly spread in the body. It
demonstrates its various actions by binding to membrane receptors [1, 2]. In the central regulatory mecha-
nisms of cardiovascular activity, the subtypes of the 5-HT1A, 5-HT2 and 5-HT3 receptors play a key role.
The 5-HT4 and 5-HT2B receptors have been found in cardiomyocytes. These receptors are involved in the
regulation of myocardial contractility and affect the temporal parameters of contraction [3].

When realizing its effects via 5-HT2 receptors, serotonin represents an important regulator for the
growth of non-neuronal tissues during embryogenesis [4]. In the myocardium of infant rats, the expression of
the 5-HT2A u 5-HT2B receptors is observed during active phases of morphogenesis [5]. The intracellular
signaling via 5-HT2A receptors induces an inotropic effect based on phosphorylation of the light myosin
chain, which results in the Ca®" sensitization. The transmission of 5-HT4 receptor’s signals causes inotropic
effects involving cAMP and PKA-mediated phosphorylation of proteins involved in the activation of calcium
channels. This leads to increased contraction due to an increase in Ca®* concentration [1, 2, 6].

Being a key signaling molecule in heart progenitor cells, serotonin is involved in the development and
differentiation of myocardial cells as well as the separation of heart chambers. Thus, in case of serotonin
reuptake inhibitors administered during pregnancy it can stimulate disturbances in heart morphogenesis [7].
Hence, the effect of fluoxetine in early pregnancy can cause congenital heart defects [8].
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Parachlorophenylalanine (pCPA) is widely used as an agent to lower serotonin levels. It has been found
that pCPA is able to significantly reduce the level of serotonin in the brain in mice, rats and dogs [9].

It can be assumed that a change in the concentration of 5-HT or blockade of its receptors during preg-
nancy adversely affects a number of cellular processes required for normal formation of the heart in the fe-
tus.

The objective of this study is to analyze the effects of serotonin on the inotropic function of the right
ventricular myocardium in newborn rats with blockade of the synthesis of serotonin and membrane trans-
porter in the embryonic period of ontogenesis.

The research objectives are outlined below:

1. To analyze the effect of blockade of serotonin synthesis and serotonin membrane transporter in the
embryonic period of ontogenesis on the timing of myocardial contraction in 7-day-old infant rats.

2. To study the effect of different concentrations of serotonin on the right ventricular myocardium in 7-
day-old infant rats with blockade of the membrane serotonin transporter and that of the serotonin synthesis
during the embryonic period of ontogenesis.

Materials and methods

The research has been carried out in the scientific laboratory of the Department of Normal Physiology
of Kazan State Medical University.

The object of the study is pregnant female Wistar rats and their offspring at the age of 7 days. Starting
from the 11th day of pregnancy, the pregnant females have been injected intraperitoneally for 10 days:
Group 1 (control) — saline; Group 2 — a selective serotonin reuptake inhibitor, antidepressant fluoxetine
(Fluoxetine hydrochloride, Sigma, USA) at a dosage of 50 pg/kg; Group 3 — a blocker of serotonin synthe-
sis PCPA (4-Chloro-DL-phenylalanine, Sigma, USA) at a dosage of 100 pg/kg. As a result, there have been
2 experimental groups:

i) A group of animals with blockade of the serotonin transporter;

ii) A group of animals with a blockade of serotonin synthesis.

The research materials are the strips of the myocardium of the right ventricles.

The responses of the temporal characteristics of contraction (contraction duration) of the right ventricu-
lar myocardium strips to serotonin (Serotonin hydrochloride, Sigma, USA) at successive concentrations of
0.1 mM, 1.0 mM and 10.0 mM have been evaluated.

The hearts of infant rats pre-anesthetized with urethane (800 mg/kg) have been removed and placed in a
Petri dish with an oxygenated working solution. The 2—3 mm long and 0.8—1 mm in diameter strips were
prepared from the right ventricular myocardium. The specimens were placed vertically in 25 ml tanks, into
which the working solution has been injected. The response of time parameters of contraction in response to
5-HT has been calculated as a percentage from the baseline. The contractions have been registered using the
Acq Knowledge 4.1 software. The signals have been processed using the Elf software (developed by
A.V. Zakharov).

Statistical analysis. Using Microsoft Office Excel 2016 and Statistica V.6.0 on a PC, some statistical
processing has been made with the definition of M, m and 9; the significance of differences is calculated us-
ing the Student's t-test with the differences considered significant at p<0.05.

Results and discussion

In the 7-day-old infant rats, a decrease in the contraction time for all concentrations of 5-HT can be ob-
served in the control group and the experimental group 1 with blockade of the serotonin transporter. If com-
pared with the initial values in the control group, the time of myocardial contraction has been reduced by
0.03 seconds (30 %) (p<0.05); in the experimental group 1, one can see a decrease of 0.02 seconds (20 %). In
the experimental group with blockade of the serotonin transporter, compared with the experimental group
with blockade of serotonin synthesis, the contraction time in concentrations of 0.1 mM is lower by 0.010 se-
conds (10 %) and at concentrations of 1.0 mM and 10.0 mM, it is lower by 0.012 seconds (13 %) (Fig. 1).
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Figure 1. The serotonin effect on the time of myocardial contraction in 7-day-old infant rats

In animals of 7 days of age, there is an increase in the contraction time in both control group and the
experimental group 1 with blockade of the serotonin transporter as compared with the control group.

In the experimental group 2 with those animals with blockade of serotonin synthesis, the same (similar)
reaction of the contraction time has been observed for the first two concentrations of 5-HT (by 0.1 mM
(9.47 %), by 1.0 mM (9.98 %)). Also, in this experimental group at the maximum concentration of 5-HT, the
time of myocardial contraction is 7 % higher than in the experimental group 1 and by 6.6 % higher (p<0.05)
compared with the control group (Fig. 2).
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Figure 2. Response of myocardial contraction time to 5-HT in 7-day-old infant rats

Conclusions

In the experimental group with blockade of the serotonin transporter, statistically, the contraction time
has been significantly lower compared to other groups. This is probably due to the blockade of SERT, as a
result of which, there could be an increase in 5-HT in this group of animals. This also resulted in the largest
number of serotonin receptors activated, which may have led to a rapid contraction of the myocardium.
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It has been shown that in the early postnatal period of infant rats, the adrenergic innervation of the heart
is immature. Despite the presence of adrenergic receptors in the ventricular myocardium, and with sympa-
thetic stimulation in place, the positive inotropic effect does not develop until the 14th — 21st day of life [10].
During this period, it becomes important to maintain the inotropic function due to other non-adrenergic
mechanisms, in particular serotonin. In addition, the intracellular mechanisms upon activation of 5-HT4 and
B-AR are similar and realized through the adenylate cyclase mechanism [10—12].

In the experimental group with blockade of serotonin synthesis, only the smallest reduction in contrac-
tion time has been observed if compared to other groups. This may be related to the inhibition of serotonin
synthesis during the embryonic period, which may cause structural rearrangements of calcium channels as
well as their insufficient development. It is possible to have a decrease in the sensitivity of serotonin recep-
tors as well as in the number of calcium channels both on the membrane of cardiomyocytes and the surface
of the sarcoplasmic reticulum. This can be expressed by a significantly low response of cardiomyocytes to
serotonin in comparison with the group having serotonin in excess.

There has been the relationship established between the level of serotonin in the embryonic period of
ontogenesis and the functioning of Ca®" channels of the membrane of cardiomyocytes and sarcoplasmic re-
ticulum in newborn rats [13].

The study shows that a change in the concentration of serotonin in prenatal ontogeny results in the shift
of the inotropic function of cardiomyocytes in early postnatal ontogenesis. It is induced due to the change in
the contraction time in all the experimental groups.
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M.X. AxmetoBa, P.P. Hurmarymmna, @.A. Munay6aesa, .M. TrikexxanoBa

IMOPHUOHBIK 1AMy Ke3eHiH/e CePOTOHUHI APTHIK KIHE JKeTICNEHTIH ereyKYipbIK
KYWIKTePiHIH MHOKAPABbIHbIH KUBIPbLIFBIIITHIFbIHA CEPOTOHMHHIH dcepi

Heiipomenmnarop ceporonun (5-HT) xypek-KaHTaMbIpiap >kyHeciHne MaHbI3IB peid aTKapaisl. CepoTOHUH
(U3HONOTHSUTBIK TIPOLIECTEPIiH T'YMOPANABIK KYHECIHIH PETTeyLIici KoHe MOJYISITOPBI OOJIbINT TaObLIaIb!
JKoHe Oyn >kylleme akay maiina OonFaH JKaFjaiiia of1 aTepOCKIIEepO3, apTepUaNAbIK THUIEPTEH3US, OKIe
THIIEPTEH3HUSCH aypyJapblH TYAbIPaThiH (akTopiapra aitHanansl. Kapanomuouuntrepae 5-HT4 xone 5-HT2B
peuenTopiapbl TaObUIFaH. DMOPHOHANIBIK JaMy Ke3iHIe CepOTOHHH ecy (haKTOpbl peTiHae dMOPHOHHBIH
JaMy OapbICBIHIA, COHBIMEH KaTap JKYPETiHiH OaMyblHOa NICMIyNN MaHbBI3[bl PETTEYNIl PeJl aTKapajbl
Jewmexk, imreri Oy kylere apaiacy >KypeK-KaHTaMBIpJIaphl )KYHECIHIH KaJBIITHl JaMybIH OY3ybl MYMKIH.
Makana aBTOpIIaphl 3epTTey OApBICBIHIA OHTOTCHE3/IH SMOPHOHAIIB KE3€HIHAE CEPOTOHNH CHHTE3IH JKOHE
CEPOTOHMHHIH MeMOpaHaJbIK TachIMaJIAyIIBICHIH 0erey apKbUIbl TYBIHJaFaH CEPOTOHHH KOHIIEHTpA-
IUSICBIHBIH ©3Tepyi, MOCTHATAJIIBI OHTOTCHE31eTi OH KapbIHIIa MUOKApABIHBIH HHOTPONTEHIK KbI3METIHE acep
STETiHIH KOPCETETiH MAIIMETTEp KeNTIpreH, sIFHU OYJI SKCIIEPUMEHTTIK TONTaparbl MUOKAPATHIH KUBIPHLTY
YaKbITBIHBIH ©3repyiHeH Oaiikanaapl. Ocputaiiina, ©akpulay TOOBIMEH —CajbICTHIPFaHIA CEPOTOHHUHIE
KapIMOMHOLTTEPAIH PEaKUUsAChl CEPOTOHMHHIH apThIK MeJuiepi 0ap TONTa CTATHCTUKANBIK TYPFbIIAH
JKOFapbl )KOHE CEPOTOHMH HKETICIICHTIH TONTa CTATUCTUKAJIBIK TYPFbIIAH TOMEH.

Kinm ce30ep: cepoTOHMH, MHOKap]l, SMOpPHOHAIbIBI OHTOTEHE3, NMOCTHATANbBI OHTOTEHE3, ()IyOKCETHH,
napaxJyiopQeHuIaIaHNH, eTeyKYHPBIK, KYKTITIK.

M.K. Axmerosa, P.P. Hurmatynnuna, ®@.A. Munny6aesa, I.M. TrikexxanoBa

Bausinue CEPOTOHMHA HA COKPATUMOCTb MUOKapAa y KPBICAT
¢ M30BLITKOM M I[e(l)l/IHHTOM CCPOTOHMHA B 3M6pI/IOHaJIbHOM nepuone

Heiipomenuarop ceporonun (5-HT) urpaer BakHyio poiib B CepledHO-COCYAUCTOl cucteme. CepOoTOHUH
HpEICTaBIsieT CO00M T'yMOpalbHYIO CUCTEMY PEryJsTOpPOB U MOAYJIATOPOB (HM3MONOTMYECKHX MPOLECCOB,
KOTOpHIC B YCJIOBUSIX NMATOJIOTHU MOTYT IIpeBpaIiaThesl B (haKTOPHI, CIOCOOCTBYIOIINE PAa3BUTHIO 3a00JeBa-
HUM, TAKNX KaK aTepOCKIepo3, apTepuaibHas THIICPTEeH3Hs, JIeroYHas TUIepTeH3us. B xapauomuornurax 06-
HapyxeHsl perentops! 5-HT4 n 5-HT2B. B smOpronansHOM IepHose CEpOTOHHH BBICTYHAaeT B KauecTBE
(axTopa pocTa U UrpaeT BAXHYIO PETyIMPYIOLIYIO POJIb B PENIAIOMINI ITEpHO pa3BUTHS YMOPHOHA, B 4acT-
HOCTH, pa3BuTHA cepana. CnenoBaTenbHO, BMEIIATENBCTBO B 3TY CUCTEMY B yTpoOe MaTepu MOXKET Hapy-
MIUTh HOPMAJBbHOE Pa3BUTHE CEPJIETHO-COCYIUCTOM CHCTEMBI. ABTOpAaMHU CTaThH MPUBEICHBI JaHHBIE, CBUJIE-
TENBbCTBYIOIIME O TOM, YTO U3MEHEHHE KOHIIEHTPALUH CEPOTOHHHA, KOTOPOE CO3/aBaIoCh OJIOKaa0H CHHTEe3a
CEpOTOHMHA U MEMOPAHHOTO MEPEHOCUNKA CEPOTOHMHA B YMOPHOHAIBHOM MEPHOJE OHTOreHe3a OKa3bIBaeT
BIIMSTHUE HA MHOTPONHYIO (DYHKI[MIO MUOKapJa MpaBOro JKEIyAOYKa B PaHHEM IOCTHATAaJIbHOM OHTOTEHE3E,
YTO 00YCIIOBIICHO N3MEHCHUEM BPEMEHH COKpAIIECHHS B SKCIEPUMEHTANBHBIX Ipymmax. TakuM oOpa3om, pe-
aKIMS KapJHOMHUOINTOB HA CEPOTOHHMH CTAaTUCTHUYECKH BBIIIE B TPYIIE ¢ M30BITKOM CEPOTOHMHA M HMXKE B
rpynre ¢ AepUIITOM CEpOTOHIHA [0 CPABHEHHIO C KOHTPOJIBHOM IPYIIION.

Kniouesvie cnosa: cepoTOHHH, MUOKapA, SMOPHOHANEHEIH OHTOTeHE3, IIOCTHATAIBHBIN OHTOTeHE3, (IIyoKce-
THUH, Hapaxyop(eHUIaNaHuH, Kpbica, 0epeMEHHOCTb.
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