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CO3AAHME KOAAEKUUUA IN VITRO
N KPUOTEHHOT O BAHKA CEMSH
BERBERIS HETEROPODA

M3yyueHo BAMsIHUE XMAKOTO azoTa (PKA) n cTpatndmkaumm Ha npopacTtaHue cemsiH 8 hopm Berber-
is heteropoda Schrenk. AabopatopHas BcxoxecTb (AB) cBexxecob6paHHbIX cemsiH 6e3 MCMoAb30BaHUS
AOMOAHUTEAbHbIX 06PabOTOK AQHHOIO BMAQ He MPeBbIlaAa 5%. AAS CTUMYASLMM MPOPACTAHMS CEMSIH
MCMOAb30BaAM CAeAyioLIME BMAbI 00paboTkM: Bo3aeicTBue Xnakoro XA npu -196 °C B TeueHue
20 y; cTpatudmKaumsa BO BARXKHOM MepANTe B TedeHWe 8 HeaeAb npu Temnepatype 4°C; a Takxke
cTpaTndmKaLms C npeABapUTEAbHbIM Morpy>keHnem B XKA Ha 20 4. [NMocae 06paboTkm KA AB B cpeaHem
yBEeAUUMAACH B 2,8 pa3a. He 6bIn0 0OTMeUeHO BCXoXecTu y 06pa3iuoB 1-5 1 8 HM A0 BO3AeNCTBUS KA,
HU MOCAE, MPEANOAOXMTEALHO 3TO CBA3AHO C BOABLLMM COAEPIKAHUEM BOAbI B 6OAEE KPYIHbIX CeMeHax
aTux popM. CAreayeT OTMETUTb, UTO CTPaATU(MKALMS YCKOPSAA SHEPTUIO NPOPACTAHUS CEMSIH, Kpome
Toro, AB nocae crpatudmkaumm B cpeaHem coctasuaa 21,6%, uto B 5 pas npesbiiaro AB cemsiH 6e3
AOMOAHUTEAbHbIX 06PabOTOK.

[MoAyueHHble noGern OblAM BBEAEHbI B KYAbTYpY in vitro Ha cpeay Mypacure n Ckyra ¢ 30
r/an caxaposbl, 0,8 Mr/A 6-6eH3nAamuHonypuHa, 0,02 Mr/A MHAOAMAMACASHOM KMCAOTbI, 0,1 Mr/A
rm66epeAroBOr KUCAOTBI, 1 MI/A aCKOPOMHOBOM KUCAOTBI, 1 MI/A NaHTOTeHaTa KaAbLms, 4 /A arapa,
1,75 r/a paxxeapainTa, pH 5,7. )KusHecnoco6HOCTb NOGEroB NocAe NPOBEPKM Ha CMELMAAM3MPOBAHHOM
cpeae 523 cocTaBuraa 46,4%. CemeHa 8 o6pasuios B. heteropoda 6biAM 3aA05KeHbI B KPUOreHHbIN GaHK
npu Temnepatype -196 °C, 3 o6pasua 6biAr NOMELLEHbI HA AOATOCPOYHOE XPAHEHME MPK TemriepaType
-20 °C.

KaoueBbie caoBa: Berberis heteropoda, cemeHa, xxuakuit a3ot, ctpatudmkaums, aabopatopHas
BCXOXECTb, KYAbTYpPA in Vitro, KpMOreHHbin 6aHk.
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Creation of in vitro collection and seeds cryogenic bank
of Berberis Heteropoda

The effect of liquid nitrogen (LN) and stratification on seed germination of 8 forms of Berberis het-
eropoda Schrenk was studied. Laboratory germination (LG) of freshly harvested seeds without the use
of additional treatments of this species did not exceed 5%. To stimulate seed germination, the follow-
ing types of treatment were used — exposure to liquid nitrogen (LN) at -196°C for 20 h, stratification in
wet perlite for 2 months at 4°C and stratification with preliminary immersion in LN for 20 h. After LN
treatment LG increased by an average of 2.8 times. No germination was observed in samples 1-5 and 8
either before or after exposure to LN, presumably due to the high-water content in larger seeds of these
forms. It should be noted that stratification accelerates the energy of seed germination, in addition, the
LG after stratification averaged 21.6%, which is 5 times higher than the LG of seeds without additional
treatments.

The obtained shoots were introduced into in vitro culture on Murashige and Skoog medium with
30 g/l sucrose, 0.8 mg/l 6-benzylaminopurine, 0.02 mg/l indolylbutyric acid, 0.1 mg/l gibberellic acid,
1 mg/l ascorbic acid, 1 mg/l calcium pantothenate, 4 g/l agar, 1.75 g/l Gelrite, pH 5.7. The viability of
shoots after testing on specialized medium 523 was 46.4%. Seeds of eight accessions of B. heteropoda
were placed in a cryogenic bank at -196 °C, 3 accessions were placed for long-term storage at -20°C.

Key words: Berberis heteropoda; seeds; liquid nitrogen; stratification; laboratory germination; in
vitro culture; cryogenic bank.
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Berberis Heteropoda TyKbIMAQPbIHbIH, in Vitro KOAAEKUMSICbIH
)KoHe KPMOTreHA| 6aHKiH Kypy

Berberis Heteropoda Schrenk TykbIMbiHbIH 8 hOpMachIHbIH TYKbIM 6HYiHe CyiiblK, a30T (CA) xeHe
cTpaTtUdMKaLMSHbIH 8Cepi 3epTTeAAi. byAa TypAiH KoCbIMLLA BHAEYIH KOAAaHOAM XKaHaAaH XXMHAAFaH
TYKbIMHbIH 3epTXaHaAbIK eHriWTiri (360) 5%-aaH acrnaabl. TYKbIMHbIH, ©HYIH bIHTAAQHAbIPY YLiH KeAeci
BeHAEY TYpAepi KoaaaHbiaabl: -196°C Temnepatypaaa 20 caraT 6oibl Cyiiblk, a30TTbiH, (CA) acep eTyi;
4°C temneparypaaa 8 anrta 60¥bl bIAFAAABI IEPAMTTE CTpaTUMKaLMS; COHbIMEH KaTtap 20 carat 6oiibl
CA-Ta aaabiH aAa 6aTbipy ctpatndmkaumsicbl. CA-neH eHAereHHeH keniH 30 opTta ecenneH 2,8 ece
ecTi. 1-5 aHe 8 yariaepae CA acepiHeH OypbiH AQ, OAAH KeilliH Ae eHy OankaAMaabl, OYA YAKEH
TYKbIMAQPAAFbI CYyAbIH >KOFapbl 6OAYbIHA GalA@HbICTbI. AT KeTy Kepek, CTPaTmKaLms TYKbIMHbIH
©HY 3HEPrusCbiH XbIAAAMAATTbI, COHbIMEH KaTap CTpaTtuduKaumsiaaH KeriHri 3© — opTalua ecenrneH
21,6%, 6yA — KOCbIMLLIA BHAEYCI3 TYKbIMAAPAbIH 36-AeH 5 ece Xofapbl.

AabiiFaH epkeHaep 30 r/a caxaposa, 0,8 Mr/A 6-6eH3mAammtonypmH, 0,02 Mr/A MHAOAMA Ma
KbIWKbIAbI, 0,1 MI/A T66EPeAA KbILKbIAbI, 1 MI/A aCKOPOUH KbILLKbIAbI, 1 MI/A KaAbLMIA MAHTOTEHATbI,
4 r/a arap, 1,75 r/n axeapant, pH 5,7 6ap Mypacure xeHe Ckyra KOpekTik opTara in vitro
KYAbTYpacblHa eHri3iAAi. ApHaiibl 523 KOPeKTiKk opTaaa TEKCEPYAEH KeMiHri @pKEHAEPAIH eMipLIEHAITI
46,4%. B. heteropoda 8 yariaeri TykbiMaapbl -196°C TemnepartypaAa KpuroreHai 6aHkke, 3 yari -20°C

TemrnepaTypaAaa Y3aK, cakTayFa KOMbIAADI.

Ty#in cesaep: Berberis heteropoda, TykbIM, Cy#bIk, a30T, CTpaT1dMKaLMS, 3ePTXAaHAAbIK, OHTILITIr,

in Vitro KyAbTypacbl, KpMOreHA| H6aHK.

BBenenue

bapbapuc — BaxxHOE JIEKapCTBEHHOE, BUTAMHU-
HOHOCHOE pacTeHHe, BEKaMH HCIIOJIb3yeMoe 4elo-
BEKOM B JICU€OHBIX U NUILIEBBIX LEIX. B ¢papmanes-
THYECKON TIPOMBIIITICHHOCTH OapOapuc Jare BCero
UCTIONIB3YETCSl KaK aHTHOAKTEepHaIbHOE CPENCTBO,
M3-32 MHOXKECTBA LIEHHBIX JIEKAPCTBEHHBIX CBOMCTB
UCCIIEIYFOTCS BOBMOYKHOCTH €0 TPUMEHEHUSI ISt
JICUCHHS U TIPETYTIPEIKACHUS Pa3InIHbIX 3a00eBa-
HUH B TOM YHCIIe paKa, caxapHoro quabera u cepied-
HO-COCYIHCTHIX 3abomneBanuii [1-3]. B nmurepatype
MUMEIOTCS IaHHBIe 00 UCCeI0BaHUU KOMIIOHEHTHO-
IO COCTaBa MHOTUX 3apyOEXKHbBIX M Ka3aXCTAHCKHX
BUJOB OapOapuca, BBIABICHA AHTHOKCHIAHTHAs,
aHTHOaKTepHaibHasi, IUTOTOKCHYECKass M Jpyrue
AKTUBHOCTH, a TAK)KE €r0 IIPOTUBOBOCIIATIUTEIILHBIC
1 UMMyHOMOyupyromee dhdexTs [4-7].

B Kazaxcrane mpouspactaer 8 BHI0B OapOa-
puca, B TOM 4Mcie u3ydyaeMblii b. pazHOHOXKO-
BbIiI( Berberis heteropoda Schrenk wnu Berberis
sphaerocarpa Kar. & Kir.), koTopslii BcTpedaeTcs
B 3aiicane, Anrae u TapOararae, J[xyHrapckom,
3annuiickom u Kynreit Anatay, Uy-Unniickux ro-
pax [8-9]. [Tomumo 3TOrO, apean pacnpocTpaHEHUs
JAHHOT'O BHUJA OXBAThIBa€T MOHIOJIMIO U 3aIlaJHbIe
paiionsr Kutas [9]. Ha ceromHamHmii MOMEHT yxke
2 Ka3axCTaHCKMX BHJa Oapbapuca, a MMEHHO b.

unuiickuii u b. xapkapanunckuii 3anecensl B Kpac-
HYIO0 KHUT'Y, Ha0JIIO1aeTCsl TEHACHIMS COKPAILLCHUs
apeayioB M APYTHX IIEHHBIX BHUJOB, IIO3TOMY CTOJb
BaXHO M3YYHUTbh M COXPAaHUTH BCC YHHKaJbHbBIC Ka-
3axcraHckue Buabl [10-11].

Lenpro nanHoi pabOTHl MOCTYKHUIIO COXpaHe-
HUe ceMsiH Berberis heteropoda mpu pa3iudHBIX
TEeMIEPaTypHBIX pPEXHMMax, B TOM YHUCIE U IpHU
TeMiiepatype kuakoro asora (-196°C), a taxxke
CO3/1aHuE KOJUICKIINH in vitro. B kauecTBe 0ObeKkTa
HCCIIEIOBAHMS DTOT BU Oapbaprca OB BEIOpaH B
BHJy TOTO, YTO paHee B J1a00OpaTOpUH KPHOCOXpa-
HeHus repmoruiazMel PITT «MaCTHTYT OHONOTHY 1
ouotexnonoruu pacreaniiy KH MOH PK (MBBP)
ObUT CO3/laH KpUOTEHHBIN OaHk Oapbapuca B TOM
yucne u Berberis heteropoda, onaaxo, nadoparop-
Hast BcxokecTh (JIB) ceMsH 3TOT0 BHIA HE MPEBHI-
mana 10% [12]. dna yBenuuenus mpouenta JIB
CEeMsIH MHOTHME HCCIIEJOBATEIN MCIIOJIB3YIOT HO-
MTOJTHUTEIBHEIE 00pabOTKH, HAIPUMED, CTPATH(DHU-
Kaluio, cKapu(UKaluuio, MOTPYKEHHE B KHUIKUN
a30T Ha HEMPOAOJKUTEIbHOE BpeMs U Apyrue [13-
18]. B manHO# paboTe HaAMU TakKe OBLITN UCIIOJb-
30BaHbl JIOTIOJIHUTENbHbIE 00pa0OTKH CeMsH ISt
yBesnndeHus npouenrta ux JIB, 3To mo3BoauT co-
XPaHUTb 3TOT BUJ Ha JUINTEJIbHBIA IEPUOJ B BUIE
KOJUIEKIIUM PACTEHUU in Vitro U KPUOKOJUIEKLUU
CEMsIH B KPUOTEHHOM OaHKe.
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MaTepHaJ'lbl " METObI

Obvekmbl ucciedosanus

OOBbeKTaMu MCCIICJIOBAHUS CIYXKHUIN ceMeHa 8
oOpasnoB b. pa3HOHOXKOBOTO, cOOpaHHOro B 3a-
niuiickoM Anatay B yienbe Mccbik (pucyHok 1).
BricoTa mponspactaHust KycTapHUKOB HaJl ypPOBHEM
Mops BapbHpoBaiia ot 1623 o 1751 m.

Ipopawusanue cemsan

Jiist mosTy4eHust IPOPOCTKOB CeMEHa MpeiBapu-
TEJIbHO MOJCYIIMBAIM NpHU TemmnepaTtype 24+1°C,
B TeueHHUe 2 HeleNb. 3aTeM CeMEHa BHIMAYHMBali B
JUCTUUIMPOBAHHOHN BOJIE HAa MPOTSHKEHUHU 6 YacoB.
[locne yero onHy 4acTh NPOCYLICHHBIX CEMSIH HC-
MTOJTB30BAIM /i1l TIPOPAIIMBAHUS B CTaHAAPTHBIX
YCIOBUSIX CBETOKYJIBTypaJIbHOH KOMHATBI (TeM-
nepatypa 24+1°C, oceuieHnocts 40 pmol-m>c’!,

16-uyacoBom ¢otomepuon) B uamkax llerpu Ha
BIaxHO# Mapie — koHTposb 1 (K1) (pucynok 2A).
Bropyto yacTh nepes npopaniuBaHueM B CTaHAAPT-
HBIX YCJIOBHSAX Ha BIaKHOW Mapiie MpeABapUTEIb-
HO TIOMEIIAIHN B KPHOTIPOOUPKH pazMepom 1,2 Mt u
norpy»xainu B xuakuii azot (OKA) npu Temneparype
(-196°C) na 20 gacoB — omsIT 1 (O1) (pucynok 2B).
TpeTsio yacTh MoOMeIany Ha CTPATU(OUITUKAITUIO BO
BIIQXKHOM TepauTe mpu temnepatype 4°C ocBemieH-
Hoct 10 umolm=2-¢!, 16-qacoBom ¢oronepuose, B
Ha 2 Mecsla, 1Mociie 4Yero KOHTEHHephl ¢ CEMEHAMU
BO BJIQJKHOM TIEpJIUTE MEPEHOCHIIM B CTAHAAPTHBIC
yCIoBHsL Ui MpopaimiuBaHus — KoHTpons 2 (K2)
(pucynok. 2b). IlocnenHror0 4acTh CeMSH TOTPY-
skanu Ha 20 gacoB B JKA, mocie 4ero mpoBOIMIIN
cTpaTH(UKaMI0O W MPOpaIlIMBAaHUE CEMSH TaKKe,
Kak 370 ObLI0 omucano B K2 — omeiT 2 (02).

A — Kycrapauk gopmsl 2; b — Kycrapauk dopmst 6; B — [Tnonsr Gpopmsr 2;
I' — [lnomsr popmer 6; /1 — Cemena dopmet 2; E — Cemena Gpopmsl 6
Pucynok 1 — Berberis heteropoda, orobpannsie GopMsr 2 U 6
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A —TIpopamuBanue ceMsi B yamikax [letpu Ha BnaxkHoit Mapie; b — Ctpatuduxarys cemsiH BO BIa)KHOM IEPIIUTE;
B — Kpuornpobupku ¢ ceMeHamu Iepejl orpykeHneM B skuakuid a3ot; I — CeMeHa, moMeleHHbIe Ha [UIUTEIbHOS XPAHEHUE
B J1b10apsbl ¢ xuakuM a3otoM (-196°C); [T — Cemena, 3anasiHHbIC B TAKETHI U3 JIAMUHUPOBAHHOW aTIOMHUHUEBON (oJIbrH
Pucynok 2 — Pasnuunsie 06pabotku cemsin Berberis heteropoda

Beeoenue 6 xynomypy in vitro

[TorydeHHbIe TIOCTIE TIPOPAIIMBAHUE TIPOPOCTKH
crepuwmzoBamm B 0,1% pacteope HgCl, B Teuenne
5 MHH, KaK 3TO OIKcaHoO B pabortax PomamanoBoii
H.B. ¢ coaBropamu [12, 19]. Anekcsl moOeroB mo-
Clle CTepUJIM3aAINK pa3MelIaif 1Mo MpodupKam co
cpenoit Mypacure u Ckyra (MC) ¢ 30 1/n caxapo-
351, 0,8 mMr/n 6-0er3unamuHonypuHa, 0,02 Mr/im uH-
JOJTUIIMACIISTHOM KUCoThI, 0,1 Mr/i rub0epesioBoit
KHCJOTBI, | Mr/n ackOpOMHOBOW KUCIOTHI, 1 MI/i
MaHTOTeHaTa Kanblwms, 4 1/1 arapa, 1,75 r/m mxen-
paiita, pH 5,7 1 KyJIbTUBUPOBAJIA B CTaHJAAPTHBIX
ycnoBusix. B Teuenue 4 Henmenp HaOMOgaMN 32 PO-
CTOM NOOETOB B KYJBTYPE in Vitro.

BBenéuneie B KynbTypy in Vvitro moderu mpo-
TECTHPOBAIIM Ha OTCYTCTBUE IIOCTOPOHHEH MHKPO-
(Iophl Ha CHENMANTM3UPOBAHHON cpelie Al pocTa
OakTepuit U rpuboB 523, B COCTaB KOTOPOIl BXO/IH-
mu: 10 r/n caxapossl, 8 I/1 ruaponM3ara Ka3eusa, 4
I/11 apoxsxeBoro skcrpakra, 2 r/n KH,PO,, 0,15 r/n
MgSO,-7H,0, 6 r/n mxenpaiita, pH 6,9 [20]. V 1o-
0eroB cpes3alii OCHOBaHUS W MEPEHOCHIIA Ha CPey
523 u B TeueHuM 2 HeJeNb HAOJIFOIaIH 32 OKPACKOH
cpensl. [Ipu ycrnoBuu, ecnu cpea octaBaiach Mpo-
3payHOM, NPOU3BOAWIN aJbHEHIIEE Pa3MHOKEHUE
noberoB. [ToMmyTHEHUE Cpe/ibl YKa3bIBaIO HA HH(H-
LUPOBAHHOCTh MOOETOB, KOTOPBIE B JalbHEHIIEM
0oJiee He HCIONTb30BaINCh (pUcyHOK 3) [19].
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A — AcenTHYecKie CerMeHThI HOOETroB;

b — NHuIMpOBaHHbIC CErMEHTHI I00EroB
Pucynok 3 — mpoBepka moGeroB in vitro Ha cpene 523
Uit oOHapy keHus OakTepuii 1 rpudoB (10 /1 caxapossl,
8 /1 runponu3ara Ka3enHa, 4 T/1 JPOXIKEBOTO IKCTPAKTA,
2r/nKH,PO,, 0,15 r/m MgSO,*7H,O u 6 r/n mxenpaiira)

Kpuoxoncepsayus cemsin

Cemena B. heteropoda moMecTHin B KpHO-
ICHHBIN OaHK JJIsl JOJTOCPOYHOTO XPAHCHHUS IPH
Temneparype xuakoro azota (-196°C). [Ipensapu-
TEBHO BBICYIIEHHBIE CEMEHA MOMEIIATH B KPHO-
npooupku (pucyHok 2B), koTopbie ObLIN pa3MeHbI B
KpHOOOKCaxX M MOTPYKAIU B AbEOAP C KUAKUM a30-
ToM (pucynok 2I"). Taxxke, ceMeHa pacrpenesua
10 TEPMETHYHO 3alasHHBIM [MaKETUKAM M3 aJFOMH-
HUEBOW (OJIBTH, KOTOPHIE TIOMEIIATN Ha JUTHTEIh-
HOE XpaHEeHHE B MOPO3WIBHYIO KaMepy TIpH TeMTIIe-
patype -20°C (pucyHoxk 2]1).

Cmamucmuueckuii aHanu3z

B skcniepuMeHTax HUCITONB30BaIH 1O 15 cemsH
(3 moBtopHOCTH) (N=45). OOPabOTKY MOIYUYESHHBIX
PE3yJIbTaTOB MPOBOMIN C MOMOIIBK) CTaTUCTHYE-
CKHX METOJMK, ONMMCaHHBIX B tocooun I'.d. Jlakuna
u B iporpammHoM makere SYSTAT [21-22].

Pe3yabTaThl u 00CyKIeHUE

Huskuit npouent JIB cemsin B. heteropoda
OOy JUJI TIPOBECTH CEPHUI0 HKCIEPHUMEHTOB C Pa3-
JUYHBIMU JOTIOJIHUTENILHBIMA  00paboTKaMu  JUIst
CTUMYJISIIMM NIpOopacTaHust ceMsiH. B kadecTBe KOH-
TPOJIST HCIOJL30BaIM CeMeHa 0e3 o0paboTku. B
pe3yabTaTe dKcnepuMenTa npopoctku B K1 mosBu-
JUCh TOJIBKO Y opm 6 1 7 ¢ 17 mo 35 cyTkw, JIB co-

crasuia 20,0% u 13,3% cOOTBETCTBEHHO (PUCYHOK
4). JlaHHBIE MHOTHX HCCJICIOBAaHWN IOKA3bIBAIOT,
9TO SKCHO3UIMs ceMsH B JKA yBenmuuaet ux JIB,
B 0COOEGHHOCTH 3TO KacaeTcsi CEMsIH, KOTOpPhIE Xpa-
HATCS JUTUTEIBHOE BPEMs, a TaKKe JJIs CEeMSH, KO-
TOPBIM TPEOYIOTCSI CTPECCOBBIE YCIOBUS AJISI TIPO-
pactanus [12-18].

B O1 mocne o6padotkn KA JIB cemsa popm 6
u 7 Bo3pocina 1o 46,6%, uro Beime B 2,3 u 3,5 pasza
COOTBETCTBEHHO, UTO MOATBEPIKIACT JAHHBIC JIUTC-
paTypHBIX HCTOUYHUKOB. lIpenmnonoxurensHo cemMe-
Ha popm 1-5 u 8 He MPOPOCIIH U TTOCTIE BO3ICHCTBHS
KA, notomy kxak Obutn 3HauMTenbHO KpynHee (0,4
cM) B oTimuue oT ceMsH popm 6 1 7 (0,1 cm) (pucy-
Hok 1/1, 1E). BeposTHee Bcero, B KpyIHBIX CEMEHAX
T0JT BO3JICHCTBUEM CBEPXHU3KUX TeMIepaTyp oOpa-
30BaJIMCh KPUCTAILIBI JIbA M3-32 OOJIBIIIOTO KOJIHYe-
CTBa BHYTPUKJIETOYHOU BOJBL, O I€HCTBUHA KOTOPOMH
TaKk)Ke MHOTO TOBOPHUTCSI B M3YUYCHHOH JTUTEpaType
[23-25]. B mampHEHHX SKCIIEPUMEHTaX /s yBe-
JudeHus npoiieHta JIB Hamu OyayT mpearnpuHsITHI
JIOTIOJTHUTEIIBHBIE MEphI JIIsl CTUMYJIrpoBanus JIB
KPYIHBIX CEMSH, Hampumep, A0 BozaeucTBus KA
JUTSL IETHJpaTalliil ceMeHa OyayT MPOCYIICHbI B
CYXO0’KapoBOM IIKa(y MPH pa3IMIHbIX TEMIIEpaTyp-
HBIX peXXHMaXx.

MHorue uccaeaoBaTeNu AJis MOBBIIMICHUS dHEP-
THH TIPOPACTAHUS CEMSTH UCTIOJIB3YIOT cTpaTuduKa-
uto, 6maromaps koropoi JIB moBwImaeTcs BaBoe, B
OTJIENIBHBIX CiTy4asix Oosiee yem B 5 pa3 [12, 15-18].
Hamu Obna npoBeneHa crpatuduKkanus CEMsH BO
BIIQ)KHOM TIEPJINTE B TEUECHUE 2 MECSIIEB IIPH TEMIIe-
patype 4°C (K2), a Taxxe crpaTudukaius ¢ mpei-
BapuTenbHON 00paboTkoii B KA (02). Jlabopatop-
Hast BCXOXKECTh CEMsIH Tociie crpaTtudukamuu B K2
B cpenneM cocraBmia — 21,6% u BappupoBania OT
0% y 3 obpasua 0 60,0% y 6 oOpasua (pucyHox 4).

CTOUT 3aMeTHTh, YTO IIOCIIE CTpaTH(UKAIIH
(K2) mpopoctku u3 cemsiH Gapbapuca MOSBISUTUCE
yKe Ha 3 JIeHb, TO €CTh CTpPaTU(UKAIUS YCKOPSET
sHepruto npopactanus (I11), mpu 3ToM 1 JIB cemsn
B K2 B cpennem npebimana JIB B K1 6onee uem B
5 pas.

B pesynbpTaTre MOXKHO cieiaTh BBIBOJ, YTO CTpa-
tuukanus sBisercs 6osee 3(h(HEKTUBHBIM CIIOCO-
6om noBbicuTh Kak JIB tak u JI1 cemsn 6apbapuca,
YTO TakK )K€ MMOATBEPXKIAeT JaHHbBIE JIUTEPATYPHBIX
nctouHukoB. JIB cemsan B O2 coctaBuna 22,1%, uto
noutu B 2 paza Bble, yeM B Ol U cTaTUCTHUECKU
He orimyaeTcsa oT JIB B K2, cooTBETCTBEHHO BO3-
neiictue KA 110 crpatuduKaiuy He MOBIHSIIO Ha
JIB, 4TO cKOpee BCEro Takke CBA3aHO C Pa3MepoOM
CeMSH W OONBIIMM COAEPIKAHWEM BHYTPUKIETOY-
HOM BOJIBI.
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KonTpons 1 — ceMeHa, IpopallleHHbIE B CTAHAAPTHBIX YCIOBUIX CBETOKYJIBTYPaJIbHONM KOMHATBI
(remneparypa 24+1°C, ocsetieHHOCTh 40 pmol-M2-¢”!, 16-uacoBoM doronepron) B yamkax ITeTpy Ha BIaXHON Mapie;
KonTtpois 2 — ceMeHa, npopalieHHbIe B CTAaHJapPTHBIX YCIOBHAX MOCIIE CTpaTH(GUKANK BO BIAXKHOM IIEpIIUTE
B TeyeHue 2 mecsites npu temneparype 4°C ocsenieHnoctr 10 pmol-m2-¢c!, 16-uacoBom orornepuose;
OmsIT 1 — ceMeHa, MpopanieHHbIe B CTAHAAPTHBIX YCIOBHUSX MTOCIIE TTOTPY)KEHUS B )KUAKUH a30T (OKA)

B TeueHue 20 gacoB npu temreparype (-196°C);

OmnbIT 2 — ceMeHa, IPOpAalleHHbIC B CTaHAAPTHBIX YCIOBUAX nocie norpyxenus B JKA B Teuenue 20 yacoB
U cTpaTu(UKaIUK BO BIAXXHOM IIEPIIUTE B TEUCHHE 2 MECSIICB
npu Temieparype 4°C ocserierHoct 10 pmol-m?-¢’!, 16-qacoBom ororneproze.

JlaHHBIC IPECTABIAIOT COOOH CpeiHee 3HaUCHHE + CTaHAapTHas omuoKa.
3Ha4YeHNs, IPEICTABICHHBIC Pa3HBIMH OyKBaMU, 3HAYUTEIHEHO pa3nryainch npu p < 0,05
Pucynoxk 4 — JlaboparopHast BcxokecTs ceMsH § o0pa3mos Berberis heteropoda mocie pa3nuaabx 06paboTok

[lo urory B KynbTypy in vitro 0bU10 BBeieHO 62
popocTka Oapbaprca, MONYIeHHBIX TIPH IMPOPAIIn-
BaHMM ceMsiH (pucyHok 5). IIporeHT acentuueckux
MOOETOB MPU BBEACHUH B KYIIBTYPY i Vitro COCTaBUII
90,3%, TompKo 2 moOera ObIIM WH(PHUIINPOBAHBI U Y
4 nabmoganu Hekpos. [lonmydeHHbIE acenTUYecKHe
nmoOeru ObUTH TPOTECTUPOBAHBI HA CIEIHATU3UPO-
BaHHOW cpeme 523. IlporeHT MHOUITHPOBAHHOCTH
coctaBwil — 53,6%. B 1menoMm >KM3HECIIOCOOHOCTH
ACETITUYECKUX T0OETOB MPH BBEACHUH B KYJIbTYPY in
vitro coctaBuna — 46,4%. Croco0 BBeIEHUS B KyJIb-
Typy in Vifro IPOPOCTKOB, IOIYYEHHBIX HUX CEMSH
JUTSL TAKOPACTYIIIUX BHUJIOB SIBJISIETCSI JOCTATOYHO A(-
(hEeKTHBHBIM MPHEMOM ]IS ITOTyYSHNS ACETITUIECKUX
in Vitro pacTe€Hul, TaK KaKk OTMEYaeTcsl 10CTaTOYHO
HEBBICOKHI TIPOIIEHT WHPHUIMPOBAHHOCTH, YeM TIPU
BBEIICHUH B KYJBTYPY in Vitro I00ETOB, TIPOPOIICH-
HBIX M3 YePEHKOB MJIM N30JMPOBAHHBIX Y PACTCHU B
MIPUPOHBIX YCIIOBHSIX, YTO OISITH XKE MOJITBEPIKIACT
JTaHHBIE, TTOJTy9IeHHBIC Hamu paree [12, 19, 25-27].

B pesynbTare npojieniaHHOi paboThl HAMH ObLI
MOIIOJIHEH KpHoTeHHbI Oank (-196°C) pacrenuit

PecnryOnmku Kazaxcran, pacnonmoxxeHHslii B PI'TI
«MHCTUTYT OMOJIOTHH ¥ OMOTEXHOJIOTUH PACTEHUI
(UBBP) 8 obpasuamu cemsin Berberis heteropoda.
[Tomumo 3toro, 3 oOpasia ceMsiH 3TOro BUa, 3ama-
SHHBIE B MaKeTax M3 JAMUHUPOBAHHOW aIOMUHU-
eBoi (hOJIbTM MOMENICHBI B MOPO3WIBHYIO KaMepy
[IpU TEMIEPaTypHOM pexxkuMe xpanenus -20°C.

Ha manneni momenT komnekius MBBP — sto
eIMHCTBEHHBIH KPUOTEHHBIN OaHK pacTeHui B Pe-
cnyonuke Kazaxcran. Ha ngaHHBIH MOMEHT OaHK
yKEe HACUUTHIBACT 769 00pa3IioB pa3IudIHBIX ILIO-
JIOBBIX, ATO/JHBIX, OPEXOIJIOIHBIX, 371aKOBBIX, KO-
CTOYKOBBIX KYJBTYp U KapTodens. B Tom uncne u
037I0POBJICHHBIN B KYJIbTYpE in vitro 0€3BUpyCHBIN
MaTepual, a TaKXkKe peJikKe, cue3arolie BUbl, 3a-
HecenHble B Kpacnyto kuury Kazaxcrana. Coxpa-
HEHHE PacTUTENbHOTO MarepHalia B KPHOTEHHOM
0aHKe TMOCIYXKUT HaJCKHBIM XPaHHWJIUILEM TeHe-
THYECKOI'0 MaTepuaia B TeUeHHEe HEOrPAaHUUEHHO-
ro BpeMeHH, OyJeT 3alUIIeH OT BO3MOXKHBIX TJI0-
0anbHBIX KaTacTpod, B TOM YUCIIE U TT100ATBHOTO
MOTETIIICHUS.
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A — TlepBas Hezmens KynsTuBHpOBaHus; b — UeTBepTas Hemesst KyIbTHBUPOBAHHS;
Pucynok 5 — [Toberu 6apbaprca B KyIbType in vitro

3akiaouenue

Bapbapuc pacrnpocTpaHeH Mo BCEMY 3EMHOMY
mapy, m3BectHo 580 ero BuaoB. Paznwie ycmoBus
MIPOM3pacTaHusl (Temreparypa, BIaKHOCTb, COCTAB
MOYB W.T.JI.) JeNlaeT BUJbI DTOTO PACTCHUS MPH-
CHOCOOJICHHBIMH K a0COJIFOTHO IPOTHBOIIOIO0XK-
HBIM KJIMMaTHYeCKHM pexumaM. COOTBETCTBEHHO
Bce BUABI OapOaprica CHIBHO OTIUYAIOTCS MEXKIY
coboit. Kpome TOr0o, HAaMH OTMEUYEHO W BHYTPHUBU-
JI0BOe pa3HooOpa3ue OapOapwuca, Hampumep, BHY-
TpH BuAa y B. integerrima v B. oblonga, ormedanu
KapJIMHAIILHO pasHble 1o Gpopme, pazmMepy U IBETY
KYCTapHUKHU, TUIOABL, IUCThS, KOJIOUKHU U T.A. [27].
BapOapucel Takke OTIINYAIKNChH 110 YHEPTUH TPOU3-
pacTaHus ceMsiH. Y HEKOTOPbIX BHIOB (B. iliensis,
B. integerrima u B. oblonga) JIB 6e3 xakux-nmu6o
00paboToK cocTasisuia B cpeaneM 78,8%. [lis Bcex
BuI0B OapOapuca JIB moBbliagack mnocie CTpaTH-
¢dukanmu, npu 3ToM Ui B. amurensis, B. nummu-
laria v B. sibirica ona yBennuuBanach BaBoe. boiio
TaK)ke yCTAaHOBIICHO, UTO ceMeHa B. koreana u B.
vulgaris, TII0OX0 MPOPACTAIOT BO BIAYKHOM IEPIIUTE.
Jlnist 9TUX BHJOB JIOTIOJHUTEIHLHO MPUMEHSITH CKa-
puUKaLMI0 U BO3JCHCTBUE JKUAKOro aszora [19,
27]. )KA u crpatuduKanuio, TakxKe HCIOIb30Ba-
JIM JUTS. TPAKTHYECKH HE MPOPACTAIONINX CeMsH B.
heteropoda.

B pesyibraTe mpoBeAECHHBIX HSKCHEPHUMEHTOB
MOJKHO CJICNIaTh BBIBOJI, YTO JKUJIKUH a30T U CTPATH-
(duKanys CTAMYJIMPYIOT IIpopacTaHue ceMsiH b. pas-
HOHOKKOBOTO. JTO TOATBEPXIACT IPOBEICHHBIC
paHee WccienoBaHMS HA IPYTHX BUAax OapOapuca
[12, 19], a Tarke mis MpopaniuBaHUs CEMSH PY-
rux KyasTyp [13, 15, 18]. Haubonee s dexruBHOC
BozfeiicTBre Ha JIB cemsiH oka3ana crpatudukanus
cemstH 11pH 4°C BO BIQXKHOM TIEPIIUTE, UTO TTOBBICH-
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so JIB Oosiee yem B 5 pas. B cnpaBouHuke 1o mpo-
pamnBaHuIo nokosmuxcs ceMsaH Hukonmaesoit M.T'.
¢ coaBTopamu [15] crpaTtudukarms TakxKe yka3zaHa,
KaK OJIMH M3 HaJIe)KHBIX CIIOCOOOB MPOpAIUBAHUS
MOKOSIIINXCSL CEMSIH, 0COOEHHO JUIs TeX, Il KOTO-
PBIX B €CTECTBEHHBIX YCIOBHAX MPOpPACTaHNE HAYH-
HaeTcsl Ik yepe3 1-2 roja rnocie nocena, a noss-
JICHHE BCXOJOB MOYET PACTSIHYTbCS Ha HECKOJBKO
net. Vcronb3oBanne 3TOro crocoba B pe3ysibraTe
MO3BOJISIET HE TOJILKO MOJYyYaTh MPOPOCTKH, HO U
YCKOPSITH 3TOT IPOLIECC.

Kpome TOrO, B 3TOM HCCIEIOBAaHUHA OTMEYEHO
MOJy4YEeHUE BBICOKOTO MPOILEHTA IMPOPAcCTaHUs Y
MEJIKUX CeMSH B CPaBHEHHHU C KpymHBIMU. U3 dero
clleTlaH BBIBOJ, YTO ISl yBeJIU4eHus npoiieHTa JIB
KPYITHBIX CeMsiH TpeOyeTcs ux 0ojee JUIUTEeNbHOEe
BBICYIIIMBAaHKE, JUIS JICTHIPATAlNN BHYTPUKIETOY-
HOW BOJIbI. JIJIs1 MOATBEPIKIACHHS 3TOrO BbIBO/IA OY-
QYT MPOBECHBI JONOJTHUTEIbHBIE HCCIIETOBAHUSI.

OtpaboTaHHbIE paHee METOJbI BBEICHHS B
KyJbTYpy in vitro JUisl APyTuX BUIOB OapOapuca
MO3BOJIMIIN MONYy4UTh mopsika 50% acenTuueckux
no0eroB B. heteropoda. B pe3ynbrare KONIeKUMs in
vitro u kpuorenHoro 6anka (-196°C) momnosiHeHbI 8
oOpasuamu B. heteropoda, 3 o0Opa3ua ObLIM MTOME-
1ieHsl Ha pexxuM xpaHenus -20°C. Ha ceronssamnauii
JicHb B KpuoreHHoM Oanke (-196°C) coxpaHeHo 28
00pa3ioB pasiauuHbix GopMm Berberis heteropoda,
14 00pa3moB MOMENIEHB B MOPO3WIBHYIO KaMmepy
mpu -20 °C.

BbaaropapHocTtb

PaGota BrinosHeHa npu nojaep:xkke MuHucTep-
cTBa oOpa3oBanus u Hayku Pecny6nuku Kasaxcran
B pamkax [IporpammHo-11€1€BOr0 (hMHAHCHPOBAHUS
BR18574149.



A.C. 3emuoBa u ap.

JIutepatypa

1. Tang J, Feng Y., Tsao S., Wang N., Curtain R., and Wang Y. Berberine and Coptidis Rhizoma as novel antineoplastic agents:
a review of traditional use and biomedical investigations // J. Ethnopharmacol. —2009. — Vol. 126. — P. 5-17.

2.Gao Y., Wang F., Song Y., Liu H. The status of and trends in the pharmacology of berberine: a bibliometric review // Chinese
medicine. — 2020. — No 15(1). — P. 1-13.

3. Abd E., Wahab A.E., Ghareeb D.A., Sarhan E.E., Abu-Serie M.M., El Demellawy M.A. In vitro biological assessment of
Berberis vulgaris and its active constituent, berberine: antioxidants, antiacetylcholinesterase, anti-diabetic and anticancer effects //
BMC Complement Altern Med. —2013. — Vol. 13(1), — No. 218. — P. 13-18.

4. Romadanova N.V., Karasholakova L.N., Eshbakova K.A., Ozek G., Ozek T., Yur S., Kushnarenko S.V. Phytochemical
analysis and antioxidant activity of Berberis iliensis M. Pop and Berberis integerrima Bunge fruits pulp // Res. on Crops. —2021. —
Vol. 22(4). — P. 940-947.

5. Hosry L.E., Boyer L., Garayev E.E., Mabrouki F., Bun S.S., Debrauwer L., Auezova L., Cheble E., Elias R. Chemical com-
position, antioxidant and cytotoxic activities of roots and fruits of Berberis libanotica // Nat. Prod. Commun. — 2016. — P. 645-648.

6. Kalmarzi R.N., Naleini S.N., Ashtary-Larky D., Peluso 1., Jouybari L., Rafi A., Ghorat F., Heidari N., Sharifian F., Jalal
Mardaneh P., Aiello P., Helbi S., Kooti W. Anti-inflammatory and immunomodulatory effects of barberry (Berberis vulgaris) and
its main compound // Oxid. Med. Cell. Longev. —2019. — P. 1-10.

7.LiL., Zhu H. M., Yan Q., Li S.Y., Li F. The antibacterial activity of Berberis heteropoda Schrenk and its effect on irritable
bowel syndrome in rats // Chin. J. Nat. Med. — 2020. — No. 18. — P. 356-68.

8. ®nopa Kazaxcrana / mox pen. H.B. I1aBnosa /. — Anma-Ara: U3n-Bo AH KazCCP, 1960. — T. III. — 459 c.

9. Yekamuu C.B., [Toxapckuii A.C., Mmaesa A.H. bap6apucsr IOro-socrounoro u lOxuoro Kazaxcrana / npu yuactuu H.A.
HcmansoBoit, B.A. Macanogoii, C.B. Haduesoii, T.U. Peunnkoii, I'.C. XKynycosa, A.U1. Enuceeoii /. — Anmatsr: TOO «Luxe media
Group», 2017. - 92 c.

10. Kpacnas kaura Kazaxcrana. T. 2. Pacrenus. — 2-e u3n. nepepad. u gom. — Acrana: TOO AptPrintXXI, 2014. — 452 c.

11. Begenov A., Mukhitdinov N., Ametov A., Nazarbekova S., Kuatbayev A., Tynybekov B., Abidkulova K., Ydyrys A. As-
sessment of the Current Status of Populations of Kazakh Rare Plants (Berberis iliensis M. Pop)/ // World Applied Sciences Journal.
—2014.—Vol. 30 (1). — P. 105-109.

12. PomananoBa H.B., Kapamonakosa H., MaxmyroBa U.A., UmmypaTtoBa M.IO, KonsitkoBa JI.A., KaGynosa ®. /1., Kym-
Hapenko C.B. CoxpaHeHHe reHeTHUeCKOro MaTepuaia HEeKOTOPhIX BUJIOB OapOapuca B kpuobaunke / Bectauk Kaparanmunackoro
VYuusepureta. — 2019. — No. 3(95). — C. 20-26.

13. Kymnapenko C.B., MyxutaunoBa 3.P., Apantaesa M.M. Kpnokonceppaius ceMsH: MeToan4eckue peKkoMeHAau. — AJl-
martsl: Tunorpadus “TST-Company”, 2011. — 33 c.

14. Kushnarenko S.V., Salnikov E., Nurtazin M., Mukhitdinova Z., Rakhimbaev 1., Reed B.M. Characterization and Cryo-
preservation of Malus sieversii Seeds // The Asian and Australasian Journal of Plant Science and Biotechnology. — 2010. — Vol. 4
(Special Issue 1). — P. 5-9.

15. Hukonaesa M.I". PazymoBa M.B., 'mankosa B.H. CipaBo4HUK 110 ITpOpAIINBaHUIO TIOKOSIIUXCS ceMsiH. — JleauHrpan: Ha-
yka, 1985. - 348 c.

16. Dowsett C.A., James T., Trivedi P. Adaption of a technique for the accelerated ageing of weed seeds to evaluate their lon-
gevity // New Zealand Plant Protection. — 2012. — Vol. 65. — P. 69-73.

17. Bewley J.D., Black M. Physiology and biochemistry of seeds in relation to germination. — Berlin; Heidelberg; New York,
1982. = Vol. 2. =375 p.

18. Bareke T. Biology of seed development and germination physiology // Plants & Agriculture Research. — 2018. — Vol. 8. —
Issue 4. — P. 336-346.

19. Pomananosa H.B., Mumycruna C.A., Kapamonakosa JI.H., Apan6aecea M.M., Paxumbaes U.P., Kymnapenko C.B. Co3-
JIaHKE KOJUICKLIMH in Vitro TUKOPACTyIIUX BUIOB Berberis sp. // Bromerens I'ocynapcTBeHHOro HUKHTCKOrO 60TaHHYECKOTO caja.
—2016. No. 121. — C. 69-76.

20. Viss, P.R., Brooks E.M., Driver J.A. A simplified method for the control of bacterial contamination in woody plant tissue
culture // In Vitro Cell. Dev. Biol. — 1991. — Vol. 27. — P. 42.

21. Jlakun I'.®. Buomerpust: YueGHoe nocobue st 6nod. crell. By30B / 4-e u3f., nepepab. u gomn. — M.: Beicmr. mkosna, 1990.
-352c.

22. SYSTAT (2007) SYSTAT 12.0, SYSTAT Software, Inc, San Jose, CA, pp. Statistics software.

23. TlomoB A.C. KpuoreHHoe xpaHeHue KyJabTyp KieTok pactenuil // Kymprypa kimetok pacrenuit. — M: Hayka, 1981. —
C. 150-162.

24. Dumet D., Benson E.E., Engelmann F., Hiroko T. The use of physical and biochemical studies to elucidate and reduce
cryopreservation-induced damage in hydrated desiccated plant germplasm // Ed. Int. Plant Genetics Resources Institute. — 2000. —
P. 43-56.

25. PomananoBa H.B. bruorexHomorust momyueHus 0310pOBICHHBIX CaXKEHIICB s0JIOHN: MOHOTpadus. — Anmarer, 2020 r. —
132 ¢.

11



Co3nanue KOJUICKIUH in Vitro ¥ KpUOT€HHOTO OaHKa ceMsiH Berberis Heteropoda

26. Romadanova N.V., Mishustina S.A., Matakova G.N., Kuhsnarenko S.V., Rakhimbaev I.R., Reed B.M. In vitro collec-
tion of Malus shoot cultures for cryogenic bank development in Kazakhstan // Acta Horticulturae, March 2016 — Vol. 1113. —
P.271-277.

27. PomananoBa H.B., Mumyctuna C.A., Kapamonakosa JIL.H., Apanbacea M.M., Kabynosa ®.J[., Aduakymnosa K.T.,
Kymnapenko C.B. BBenenue B KynbTypy in Vitro TUKOPACTYIIUX BUIOB Berberis ¢puopsl Kazaxcrana u Y30ekucrana / BecTHuk
KasHY um. anp-®apabdu, cepus 6uonoruyeckas, No 3 (65), 2015. — C. 346-354.

References

1. Abd E., Wahab A.E., Ghareeb D.A., Sarhan E.E., Abu-Serie M.M., El Demellawy M.A. In vitro biological assessment of
Berberis vulgaris and its active constituent, berberine: antioxidants, antiacetylcholinesterase, anti-diabetic and anticancer effects //
BMC Complement Altern Med. —2013. — Vol. 13(1), — No. 218. — P. 13-18.

2. Bareke T. Biology of seed development and germination physiology // Plants & Agriculture Research. — 2018. — Vol. 8. —
Issue 4. — P. 336-346.

3. Begenov A., Mukhitdinov N., Ametov A., Nazarbekova S., Kuatbayev A., Tynybekov B., Abidkulova K., Ydyrys A. As-
sessment of the Current Status of Populations of Kazakh Rare Plants (Berberis iliensis M. Pop)/ // World Applied Sciences Journal.
—2014. —Vol. 30 (1). — P. 105-109.

4. Bewley J.D., Black M. Physiology and biochemistry of seeds in relation to germination. — Berlin; Heidelberg; New York,
1982. = Vol. 2. =375 p.

5. Chekalin S.V., Pozharskij A.S., Ishaeva A.N. “Barbarisy Jugo-vostochnogo i Juzhnogo Kazahstana / pri uchastii N.A. Is-
mailovoj, V.A. Masalovoj, S.V. Nabievoj, T.I. Rechickoj, G.S. Zhunusova, A.I. Eliseevoj / [Barberries of Southeastern and Southern
Kazakhstan]”. Almaty: TOO «Luxe media Groupy, (2017): 92 (In Russian)

6. Dowsett C.A., James T., Trivedi P. Adaption of a technique for the accelerated ageing of weed seeds to evaluate their longev-
ity // New Zealand Plant Protection. —2012. — Vol. 65. — P. 69-73.

7. Dumet D., Benson E.E., Engelmann F., Hiroko T. The use of physical and biochemical studies to elucidate and reduce
cryopreservation-induced damage in hydrated desiccated plant germplasm // Ed. Int. Plant Genetics Resources Institute. — 2000. —
P. 43-56.

8. “Flora Kazahstana / pod red. N.V. Pavlova /. [Flora of Kazahstan].” Alma-Ata: Izd-vo AN KazSSR, T. III, (1960): 459 (In
Russian)

9.GaoY., Wang F., Song Y., Liu H. The status of and trends in the pharmacology of berberine: a bibliometric review // Chinese
medicine. —2020. — No 15(1). — P. 1-13.

10. Hosry L.E., Boyer L., Garayev E.E., Mabrouki F., Bun S.S., Debrauwer L., Auezova L., Cheble E., Elias R. Chemical com-
position, antioxidant and cytotoxic activities of roots and fruits of Berberis libanotica // Nat. Prod. Commun. — 2016. — P. 645-648.

11. Kalmarzi R.N., Naleini S.N., Ashtary-Larky D., Peluso 1., Jouybari L., Rafi A., Ghorat F., Heidari N., Sharifian F., Jalal
Mardaneh P., Aiello P., Helbi S., Kooti W. Anti-inflammatory and immunomodulatory effects of barberry (Berberis vulgaris) and
its main compound // Oxid. Med. Cell. Longev. —2019. — P. 1-10.

12. “Krasnaia kniha Kazakhstana. Rasteniia [Red book of Kazakhstan. Plants]” Vol. 2. Astana: TOO «ArtPrintXXI» (2014):
452 (In Russian)

13. Kushnarenko S.V., Muhitdinova Z.R., Aralbaeva M.M. “Kriokonservacija semjan: Metodicheskie rekomendacii [Cryo-
preservation of seeds: Guidelines].” Almaty: Tipografija “TST-Company”, (2011): 33 (In Russian)

14. Kushnarenko S.V., Salnikov E., Nurtazin M., Mukhitdinova Z., Rakhimbaev I., Reed B.M. Characterization and Cryo-
preservation of Malus sieversii Seeds // The Asian and Australasian Journal of Plant Science and Biotechnology. — 2010. — Vol. 4
(Special Issue 1). — P. 5-9.

15. Lakin G.F. “Biometrija: Uchebnoe posobie dlja biol. spec. vuzov / 4-¢ izd., pererab. i dop. [Biometrics: Textbook for bio-
logical specialties of universities / 4th edition, revised and enlarged].” M.: Vyssh. shkola, (1990): 352 (In Russian)

16. LiL., Zhu H. M., Yan Q., Li S.Y., Li F. The antibacterial activity of Berberis heteropoda Schrenk and its effect on irritable
bowel syndrome in rats // Chin. J. Nat. Med. — 2020. — No. 18. — P. 356-68.

17. Nikolaeva M.G. Razumova M.V., Gladkova V.N. “Spravochnik po prorashhivaniju pokojashhihsja semjan [A guide to
germinating of dormant seeds].” Leningrad: Nauka, (1985): 348 (In Russian)

18. Popov A.S. “Kriogennoe hranenie kul’tur kletok rastenij [Cryogenic storage of plant cell cultures].” Kul’tura kletok rastenij.
M: Nauka, (1981): 150-162 (In Russian)

19. Romadanova N.V., Karasholakova L.N., Eshbakova K.A., Ozek G., Ozek T., Yur S., Kushnarenko S.V. Phytochemical
analysis and antioxidant activity of Berberis iliensis M. Pop and Berberis integerrima Bunge fruits pulp // Res. on Crops. —2021. —
Vol. 22(4). — P. 940-947.

20. Romadanova N.V., Karasholakova N., Mahmutova [.A., Ishmuratova M.Ju, Kopytkova L.A., Kabulova F.D.,
Kushnarenko S.V. “Sohranenie geneticheskogo materiala nekotoryh vidov barbarisa v kriobanke [Preservation of some
barberry species genetic material in a cryobank].” // Vestnik Karagandinskogo Univeriteta. No. 3(95). (2019): 20-26 (In
Russian)

12



A.C. 3emuoBa u ap.

21. Romadanova N.V., Mishustina S.A., Karasholakova L.N., Aralbaecva M.M., Rahimbaev I.R., Kushnarenko S.V. “Sozdanie
kollekeii in vitro dikorastushhih vidov Berberis sp. [Creation of an in vitro collection of wild Berberis sp.].” Bjulleten” Gosudarst-
vennogo Nikitskogo botanicheskogo sada. No. 121. (2016): 69-76. (In Russian)

22. Romadanova, N.V. “Biotehnologija poluchenija ozdorovlennyh sazhencev jabloni: monografija. [Biotechnology for obtain-
ing virus free apple planting stocks: a monograph].” Almaty, (2020): 132 (In Russian)

23. Romadanova N.V., Mishustina S.A., Matakova G.N., Kuhsnarenko S.V., Rakhimbaev I.R., Reed B.M. In vitro collection of
Malus shoot cultures for cryogenic bank development in Kazakhstan // Acta Horticulturae, March 2016 — Vol. 1113. — P. 271-277.

24. Romadanova N.V., Mishustina S.A., Karasholakova L.N., Aralbaeva M.M., Kabulova F.D., Abidkulova K.T., Kushnarenko
S.V. “Vvedenie v kul’turu in vitro dikorastushhih vidov Berberis flory Kazahstana i Uzbekistana [Introduction to in vitro culture of
wild Berberis species of the flora of Kazakhstan and Uzbekistan].” Vestnik KazNU im. al’-Farabi, serija biologicheskaja, No 3 (65),
2015. —S. 346-354.

25. SYSTAT (2007) SYSTAT 12.0, SYSTAT Software, Inc, San Jose, CA, pp. Statistics software.

26. Tang J, Feng Y., Tsao S., Wang N., Curtain R., and Wang Y. Berberine and Coptidis Rhizoma as novel antineoplastic
agents: a review of traditional use and biomedical investigations // J. Ethnopharmacol. — 2009. — Vol. 126. — P. 5-17.

27. Viss, P.R., Brooks E.M., Driver J.A. A simplified method for the control of bacterial contamination in woody plant tissue
culture // In Vitro Cell. Dev. Biol. — 1991. — Vol. 27. — P. 42.

13



ISSN 1563-0218; eISSN 2617-7498 Experimental Biology. Ne4 (93). 2022 https://bb.kaznu.kz

FTAMP 34.29.35 https://doi.org/10.26577/eb.2022.v93.i4.02

i Iy
C.A. Kybenraes' 2, K.C. Ms6acruna'? = | [T, Aauberos' 2,
Fiey -
M.K. Kymarya' “ K. T. Hapucosa! {Hf}, O.B. bopoayauna® ®

'KazakcraH PecrryOnukackl DKOJIOTHS, TEOJIOTHS KOHE TAOUFH pecypcTap MEUHHCTPIiri OpMaH
MIapyanIbUIBIFG XKOHE JKaHyapiap JyHHeci KOMUTETiHiH «boTaHnka xoHe pUTOMHTPOLYKINS HHCTUTYTHI
HDXK PMK ¢unnanet «Acrana 6oTanukansik 0arbi», Kasakcran, AcraHa K.
2C. Ceii¢ynmmn ateiHaarsl Kasak arpoTeXHUKaIbIK YHUBEpcHuTeTi, Kasakcran, Acrana K.
3A. BaiitypceiHos atbinarsl KocraHait eHipiik yausepeunreri, Kazakcran, Kocranaii k.
*e-mail: izbastina.k@gmail.com

BYPABAU YATTbIK, MAPKIHAET CUPEK KESAECETIH ©CIMAIKTEP
NOMNYAAUUAAAPBIHbIH, DKOAOTO-OUTOLIEHO3AbIK
CUMNATTAMACHI

ByAa >xymbicta «bypabait» MeMAEKeTTIK YATTbIK Tabuiu napkidiH (MYTI) cupek kesaeceTiH
OCIMAIKTEPIHIH, 3KOAOIUSAbIK-(PUTOLLEHO3ADBIK, CMMATTaMacbl MeH LieHOMONyASUMaAapbiHbiH,  (LLM)
Karaambl  GepiareH. «bypabait» MYTI Kasak ycak LWOKbIAApPbIHbIH COATYCTIK-6aTbIC LLETIHAETI
KekieTay KbipaTblHAQ OPHaAackaH. YATTbIK MapK ayMaFblHAQ aAaca TayAap, TYLLbl KEAAEP, KapaFaiAbl
OPMaHAApP Hemece apaAac >KarblpakTbl-KbIAKQH >KarblpakTbl OPMaHAAp, AAAaAap MeH LUIAAFbIHAAP
opHaAackaH, oAap CoaTycrtik KasakcraH yiH 6ipereit AaHAWADTTbI KypanAbl. FblAbIMM 3epTTeyAiH,
MakCaTbl — YATTbIK, MapKTiH CMPEK KEe3AECETIH >KOHEe >KOMbIAbIN 6apa >aTKaH OCiMAIKTepiHiH,
LeHOMOMNYyAIUMSIAQPbIHbIH, Ka3ipri KarFAanbliH 3epTTey. YATTbIK, MApPKTiH CMPeK Ke3AeCeTiH TYPAepiHiH
LIeHOMOMYASLMAAAPbIH 3ePTTEY KaAMbl KAObIAAAHFaH re0O0TaHMKAABIK, BAICTEPre COMKEC MAPLUPYTTbIK-
GapAay 8AiCiMeH >Kypriziaai. 3epTrTeAeTiH aymMakTbiH pAaopacbiHaa KasakcraH PecnybamKkacbiHbiH,
KbI3blA KiTabblHa eHri3iAreH cupek KesaeceTiH 8 eciMAIK TypiHiH: Adonis volgensis (2 LIM), A. vernalis
(1 L), Pulsatilla patens (3 LIIM), Cypripedium calceolus (2 LIIM), Chimaphila umbelata (6 LII1), Dactylo-
rhiza fuchsii (2 LIM), Tulipa patens (1 LII), Drosera rotundifolia (1 L) TipwiAik opTaAapbl aHbIKTaAbIr,
3KOAOTUAAbIK-(PUTOLEHO3AbIK, KepceTkilTepi 3eptresai. CoHAAM-aK, 3epTTeAreH CUMpek Ke3AeceTiH
TYPAEPAIH XaArbl TapaAybl 9Ae61 Aepekke3aep 6orbiHa, MapTebeci KasakcraHHbIH Kbi3biA KiTabblHa
(2014) corikec keATipiaai. “bypabain” MYTIT aymarbiHaa Cypripedium calceolus, Drosera rotundifo-
lia >xeHe Tulipa patens nonyasiuMsiA@pbIHbIH, XKOMbIAY Kayri >koFapbl. OCbl TYpAEp MOMYyASLMSIAAPbIH
caKTay YLiH MOMNyAsiumMsAap >KaFAarbliHA TYPaKTbl MOHMTOPMHI >KYPri3in, OoCbl aymMakTapAbl Kopfay
LIapaAapblH KywWenTy KaxeT. KaaraH 3epTTeAreH TypAepre >KOMbIAbIN KeTy Kayri TyblHAAMarApbl,
AETreHMEH TMOMYASIUMSIAAPABIH, JKaFAaibiH GakbiAdy KaXkKeT. AAbiHFaH MaAimeTTep “bypaban” MYTI
CMpeK Ke3AEeCETIH 8CIMAIK TYPAEPIHIH >Kari-KyMiH MOHUTOPUHIIAEY Ke3iHAE XXoHe AKMOAA OBABbICHIHbIH,
OHIpPAIK KbI3bIA KiTabblH 83ipAey YiLiH nanAaAaHbIAYbl MYMKiH.

Tyhin ce3zaep: YATTbiK napk, bypabaii, cupek TypAep, 3KOAOro-(hMTOLEHO3AbIK, KYPbIAbIMbI,
6CIMAIK YKaMBIAFbICbI, LieHononyAsums, KasakcraH.
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Ecological and phytocenotic structure of rare plant populations
in the Burabay National Park

This paper presents the ecological and phytocenotic characteristics and state of the rare plant ceno-
population (CP) of the State National Nature Park “Burabay”. Burabay SNNP is located in the Kokchetav
upland on the northwestern edge of the Kazakh upland. The territory of the national park forms a land-
scape unique for Northern Kazakhstan, which combines low mountains, freshwater lakes, pine forests
or mixed deciduous-coniferous forests, steppes and meadows. The purpose of the scientific research
is to study the current state of the cenopopulation of rare and endangered plants of the national park.
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Researches of the rare species’ cenopopulation of the national park were carried out by route reconnais-
sance method according to the generally accepted geobotanical methods. Locations and ecological and
phytocoenotic indicators of 8 rare plant species were identified in the flora of the studied area — Adonis
volgensis (2 CP), A. vernalis (1 CP), Pulsatilla patens (3 CP), Cypripedium calceolus (2 CP), Chimaphila
umbelata (6 CP), Dactylorhiza fuchsii (2 CP), Tulipa patens (1 CP), Drosera rotundifolia (1 CP) included
in the Red Book of the Republic of Kazakhstan. The distribution of the surveyed species according to
literature sources and the rarity status of plants according to the Red Book of Kazakhstan (2014) are
also given. The populations of Cypripedium calceolus, Drosera rotundifolia and Tulipa patens cause the
highest concern of possible extinction in the territory of SNPP “Burabay”. In order to preserve the popu-
lations of these species, it is necessary to constantly monitor the state of the population and strengthen
the protective measures for these areas. The other surveyed species do not cause concern about pos-
sible extinction, but the state of the population should be monitored. The data obtained can be used in
monitoring the state of the population of rare plant species in SNPP “Burabay” and for the development
of the regional Red Data Book of Akmola region.

Key words: National park, Burabay, rare species, ecological and phytocoenotic structure, vegeta-
tion, cenopopulation, Kazakhstan.

C.A. Kyb6enTaes', K.C. M3bactnHa?", A.T. Aanbekos’,
MK, XKymarya', X.T. Mapucosa', O.B. bopoayamHa?
T«ACTaHMHCKMI 6oTaHMYecKmi cap» — praman PITT Ha TXB «MHCTUTYT 60TaHUKM M (OUTOUHTPOAYKLMMU»
KomuTeTa AeCHOro x0341MCTBa M >KMBOTHOTO MMpPa MMUHUCTEPCTBA 3KOAOTMM,
reoAornn 1 nNpupoaHbIx pecypcoB PK, KasaxcTaH, r. ActaHa
2Kazaxckmin ArpotexHuueckuii yHuepcnteT uMm. C. CeridpyaamHa, KaszaxcraH, r. ActaHa
3KocTaHanckui permoHaAbHbI yHUBepcuTeT uMeHn A. baiitypcbiHoBa, KaszaxcraH, r. KoctaHai
*e-mail: izbastina.k@gmail.com

DKoAOro-hUTOL,EHOTUYECKAsl XapaKTEPUCTUKA LLeHOMONMYASILLUHA
peAakux pactenuit HaupoHaAbHoro napka «bypatai»

B aAaHHOM paboTe MNpPUBOAMTCS 3KOAOrO-(PUTOLIEHOTMYECKAs XapakKTEPUCTMKA M COCTOSHME
ueHononyAsummn (LIM) peakmx pacteHuit [oCcyAapCTBEHHOrO HALUMOHAAbHOIO MPUPOAHONO Mapka
(THIM) «bypabait». THIT bypa6ai HaxoanTcst B KOKUYeTaBCckoi BO3BbILLEHHOCTM Ha CeBEPO-3arnaAHoM
okpanHe Kazaxckoro MeAKoCcornouHmka. Tepputopust HaUMOHAAbHOIO Nnapka 00pasyeT YHUKAAbHbIA AAS
CeBepHoro KasaxcraHa AaHALLAPT, FAE COMETAIOTCS HU3KME ropbl, MPecHble 03epa, 60POBble COCHOBbIE
VAWM CMeLLaHHble AMCTBEHHO-XBOMHbIE AeCa, CTenu u Ayra. Lleab Hay4YHOro nccaepoBaHMS — M3ydeHue
COBPEMEHHOI0 COCTOSIHUSI LIEHOMOMYASILMK PEAKMX M MCUYE3aloLIMX PaCcTEHMIA HALIMOHAABLHOIO Mapka.
MccaepoBaHMS LLEHOMOMNYASIUMM PEAKMX BUAOB HALUMOHAAbHOIO Mapka MPOBOAMAMCH MapLIPYTHO-
PEKOrHOCLIMPOBOYHbLIM CMOCOBOM, COrAACHO OOLLENPUHATLIM reo60TaHMYeckuM MeToaam. Bo daope
UCCAEAYEMOWM TEPPUTOPUN BbIIBAEHbI MECTOHAXOXAEHUS U M3YyUeHbl 3KOAOr0-(PUOTOLEHOTUYECKME
rnokasateAn 8 peakmx BUAOB pacteHuit — Adonis volgensis (2 LIM), A. vernalis (1 LIIM), Pulsatilla patens
(3 L), Cypripedium calceolus (2 LIM), Chimaphila umbelata (6 LIIM), Dactylorhiza fuchsii (2 LI), Tu-
lipa patens (1 LIIM), Drosera rotundifolia (1 LIIM), 3aHeceHHbix B KpacHyto knury Pecnybamkm Kasaxcra.
Takoke NPUBOAUTCS PacnpOCTPaHEHNE 0OCAEAOBAHHbBIX BUAOB MO AUTEPATYPHbIM MCTOYHMKAM M CTaTyC
PEAKOCTHbIX pacTeHuit coraacHo KpacHon kHure Kasaxcrada (2014). Hamboaee BbICOKME OmnaceHust
BO3MOXXHOIO MCYe3HOBeHMs1 Ha TeppuTopumn THIM «bypabai» Bbi3biBaioT nonyasumm Cypripedium
calceolus, Drosera rotundifolia u Tulipa patens. AAsS COXpaHeHusl MOMyASLMIA 3TUX BUAOB HEOBXOANMMO
BECTU MOCTOSIHHbIA MOHUTOPUHI COCTOSIHMS MOMYASILMU M YCUAUTb MepPbl OXPaHbl 3TUX TEPPUTOPUIA.
OcTaAbHble 00CAEAOBaAHHbIE BWAbI HE BbI3bIBAOT 6GECMOKOMNCTBA BO3MOXKHOIO MCUYE3HOBEHMUS,
OAHAKO HEOBXOAMMO BECTM MOHUTOPUHI COCTOSAHMS MOMNYASLUMM. [ToAyYeHHble CBEAEHMS MOTYT ObiTb
MCMOAb30BaHbl NPV MOHUTOPUHIE COCTOSIHMS MOMYASLMM PEAKMX BUAOB pacTenuin B THII «bypabait»
N AASE Pa3paboTKM permoHaAbHoM KpacHoM KHUMM AKMOAMHCKOM 06AaCTU.

KaoueBble caoBa: HaumoHaabHbin napk, bypa6ai, peakne BUAbl, 3KOAOrO-(hUTOLIEHOTUYECKAS!
XapakTepUCTMKA, PAaCTUTEABHOCTb, LieHoMonyAdums, KasaxcraH.

Kipicne Oakrapma Ke3JCeCEeTiH OCIMIIKTepAiH TaOuUFH OpTa-

Chl KaTaH KOpPFaJIaThIH OOJIFAHJIBIKTAH KO

Buonorusielk  anyaHOBIKTBI  3€pTTEY MEH  IKaKChl KOOEHiN, oJapJblH Tapaly ayMarbl KeHew-
CaKTay/la €peKlle KOoprajaTblH TaOuru alimakTap  red. Jlecek Te, aranraH aiiMakrapja CUpEK Typiep
(KopBIKTap, YITTBIK HAapKTep >KoHE T.0.) TyTac  MOMYJISUUUIAPBIHBIH TYPAKTBUIBIFBIH CaKTay YIIiH
9KOXKYHE peTiHAE KapacThIpbUIaAbl. ¥JTTHIK cas-  Mep3iMJii MOHUTOPHHT XKYPri3y MaHbI3bl. TipIiimik
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Bypabait yITTBIK TapKiHAeTi CHPEeK Ke3AeCeTiH oCIMIIKTEp MOIyIISIHsIapPEIHBIH YKOIOT0-(UTONCHO3IBIK CUITATTaMAaCh

OPTAaChIHBIH ~ ©3repy TEHIACHUMSICHIH  aHBIKTAY
apKBUIBI TIPUIUTITIH Y3aK Mep3iMIi Koprayra Ooma-
Ibl [1-2]. A3aro YpAICiH KO YIIIH CaHbl a3aiifaH
OCIMIIK MOMyJSIUUsJIapblH  caKTayMeH KaTap,
Oenmcenni Kamaramay KaxeT. JKoifpureim —Oapa
KaTKaH TYPJEPAiH TIPUIUTIK OPTAChIHAA a3al0bIHBIH
IFalIKpl OeNTijiepiH aHbIKTay YIIIH Mep3iMai
Oaxpinay xyprizineni [3-5].

Bypabaii MeMIIeKeTTiK YJITTBIK TaOMFH TapKi
— bypabaii keuniHiH aiiHanacklHAaFbl TAOUFH €peK-
HIeNTIKTepl caKTalFaH 3aMaHayd JaHama]TTapabH
0ipi [6]. Taburm mnapkriH Oipereimiri kemnrtereH
TYUIBI Cy KenAepi MeH KyHIbl OHoallyaHIBIKICH
YiuleceTiH majanblK aliMak IIeTiHle PeNuKTi Tay-
OpMaH 3KOXYHenepiHiH OoyiybiMeH OaiaHbl-
cteI[7]. Kasipri yakpiTta ¥ITTHIK TapK ayMarbIlHIA
757 ecimmix Typi eceni, oHbIH 119-bI Koprayzsl
kaxer eteni [8]. Aymarsl AkputOaii (10233 ra), by-
pabaii (151217 ra), bapmamsin (9236 ra), 3omoto-
oop (11651 ra), Mupwnsrii (18394 ra), [1IprozepHbrit
(9372 ra), Karapkesn (15 ra), bymanasr (12129 ra),
XKanaiierp (17387 ra), Temuo6op (15165 ra) op-
MaHITBUTBIKTAPBIHA OOTIHTeH TAOWUFH TIApK, JaTaiaH
TayJbI-OpMaH YKOKYHenepre Jeinri alMaKTapIbiH
TabuFyu KarmainapblH cunarraiiaei[9]. bipaemre
JKBLTIAP OOHBI ©CIMITIK KAOBIHBIHA JKYPT131ITeH 3epT-
TEY KYMBICTAphl FHUIBIMH JKYMbICTapAa OepiireH.
KopranarblH TaOWFU HBICAaHHBIH CaHbl a3aiiFaH
TypJiepi MEH SHIEM TYpPJEPiHIH HAKTBI TipIIiLTIK
opeiHAapbl  aHbpIKTanFaH. CoraH — KapaMmacTaH,
WITTBIK MTAPK ayMarblHAa CUPEK Ke3/IECEeTiH TYpJiep
MOy JIIUSUIAPBIHBIH Ka31pTi XKafAaibl MEH Tapalybl
a3 seprrenreH. JKyMBICTBIH Makcatbl — bypaOait
WITTBIK MAPKiHIH CUPEK Ke3CCETIH KOHE YKONBUIBIIT
Oapa KaTKaH eCIMIIKTEpP EHOOMYISIMIAPHIHBIH
Ka3ipri )KaraiibiH 3epTTey.

3epTTey MaTepHaJAapbl MeH JicTepi

3eprrey kymbichl «bypabaii» ynTTBIK Taburn
MapKiHiH ayMarblHAA XYPri3inmi. ¥JITTHIK MapKTiH
CHUpPEK Ke3[eceTiH OCIMIKTEpiHiH IEHOMOIy-
mmstapeid  (LIT) 3eprrey skammeira  Oenrini
reo0OTaHUKANBIK ~OAICTepPAl  KOJJaHy  apKbUIBI
Kyprizunai. Ocimuikrepai cunarray kesemi 10x10
M? CBIHAK alaHaapbiHaa xyprisingi. Koopaunarrap
GPS xemerimen anbikTanmsl [10].

OpOip HAKTHl IIEHOMOMYJISIMSIIAPBIH KYpPbI-
neiMbl T.A. PaboTtHOB xone O.B. CmupHOBa oj1ic-
TepiHe colikec 3epTrenmi. Jlanma xarmaibraaa TypIaiH
IKOJIOTHSUTBIK, )KOHE OMOJIOTHSUIBIK epPEeKILIeTiKTEePiH
3eptrey kyMmbicTapsl M.@. ['onryoes nien E.®. Moi-
YaHOB 9JIiCTEpl HETI3iHIEe O3IpJCHTEH OIiCTEMENTIK
HYCKayYJIBIK apKbIIbI skacaiasiHabi 11].
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Cupek Ke3zleceTiH ©CIMAIKTEp MOMyJIsLus-
JapbIHBIH  (OTOCYpeTTepi JKacalbll, Tepoapuit
yJIrinepi xKuHai el « bypadaii» YITTHIK TAOUFU MapKi
ayMaFblHaH JKWHAJIFaH TrepOapuil Martephaigapsl
Actana 60TaHUKAIBIK OaFBIHBIH repOapuii KOphIHIa
cakrTayJibl. OCIMIIKTEP/IiH HOMEHKJIATYPaJIbIK aTa-
ynapst POWO, 2022 OoiibiHima >xa3puiasi] 12].
OciMIiK TYpIlepiHiH Ka3aKilla FBUIBIMH aTaylaphl
C.A. ApsictanranueBtiH KazakcTan eciMiikTepi
aTayJapbIHBIH Ka3aKIlla — OPBICIIA — JIATHIHIIA aTay-
nap cesniri 6orberaITa 6epimmi[13].

3epTTey HITHKeIePi JKIHe 0JIaPbI TANIAY

«Bypabaiit» YATTBIK TAOMFU KOPBIFBI ayMaFbIHa
SKCHETUIMSIIBIK ~ camapiap ke3inpe Kaszakcran
PecniyOnmkaceiabiH KpI3pu1 KiTaOblHA €HTEH CH-
pek kesneceTiH 8 TypaiH Adonis volgensis Steven
ex DC., Adonis vernalis L., Pulsatilla patens (L.)
Mill., Cypripedium calceolus L., Chimaphila um-
belata (L.) W.P.C. Barton, Dactylorhiza fuchsii
(Druce) Soo, Tulipa patens C. Agardh ex Schult.
& Schult. f., Drosera rotundifolia L. sxonoro-du-
TOLIEHO3IIBIK ~ epekemikrepi  3eprrenai. CoHbI-
MEH Karap, reorpa@usuiblk KOOPIUHATTApHI,
TIPIIUTIK OPTaCBIHBIH EpPEKIIeTIKTepl aHBIKTAJIIbI.
«bypabait» MeMIIeKeTTIK YITTBHIK TaOWFU MapKi
Mewmnekertik Mekemeci 2000 KbUIBI KypbUIFaH.
Axmora o0nbIchIHBIH bypabaii sxone ExOexmrinmep
ayJaHJapbIHBIH ayMaFbIHJa OpPHAIACKAH, IKaJIIbl
kesemi 129 935 ra. Aymarbl anaca Taynap,
TYLIBI KOJIAEP, Kaparailibl opMaHgap MeH apajac
KaINbIPaKThI-KbUIKAH ~ JKalbIPaKThl  OpMaHJap
OipikTipinren kepkeM yaHamadTTel Kypanasi[14].
¥ATTHIK MapK ayMmarblHIa mamameH 760 ecimuik
TYpi Ke3lecei, OHbIH 84 Typl CHpeK TypJep MeH
69-b1 GopeannbIK penukTep. Ocimaikrepaiy 12 Typi
Kazakcran PecmybmukaceiabiH Kp3putr kiTaObrHA
enrisiaren|[7,15].

Adonis volgensis Steven ex DC. — Egia
JKaHapryJai

Camnpl a3aifpin Oapa >kaTKaH Typ. ©OTe oceM, Iu-
MaJIbl, KOIDKBIIALIK OCIM/IIK.

Oxronoeusicol:  Akceney — OeTereii KoHE
akcejeyn  Janamapaa, Keijie  opMaHIapIbiH
MIETIHAC )KOHE OpMaH KeTraJIIapblHaa eCe/I.

Kasaxemanoa mapanysr: 1. XKammsr  CeipT
cinemuepi, 2. To6.-Ecin, 4. Cemeli bypa6., 6. Kac-
nuiiMad., 10, 11. Bat. »xone Ipir. ycakmox. [16].

Kamnwr mapanywi: Eypona, Kaska3, batbic
Cibip, barsic EBpomna.

Moapmebeci: 111 canar. Asaiipim Oapa KaTKaH

Typ [19].



C.A. Kybenraes xoHe T.0.

1 — III — Adonis volgensis ecimuirinig 4
HIapibl METp ayMakThl ajbll JKaTKaH OipiHmIi

LEHOIOMYJISIUACET  AKMOJIa  OOJIBICBIHBIH ~ by-
pabaii  aynmaHbIHAAFBI  30JI0TOOOPCKOE  OpMaH
mapyambUIbiFbiHAa  aHbIKTanasl. GPS  koopnu-

HatTapel: 53°03°18” c.e., 70°30°48” m1.0., TeHi3
nenreitined 399 metp Owuiktikre. Cupek Typ Typii
HIONTI-aCThIK TYKBIMIIACHI, CHPEK KalbIHIBI Op-
MaH KaybIMAACTBIKTAphl ~KYpaMbIHIA, apajbIK
aiimakTapra Kipeni. Aram >kikkaOaTbiH Populus
tremula L. xone Betula pendula Roth. Typnepi
Kypaiinbel. TemeHri )kikkaOaTbIHIa ME30KCEPOPUTTI
acThIK TyKbIMuac Typiepi: Calamagrostis epigeios
(L.) Roth, Festuca valesiaca Schleich. ex Gaudin,
Poa pratensis L., Elymus repens (L.) Gould exinuepi
Oacem. Typai menrtepuen Artemisia sericea Weber
ex Stechm., Filipendula vulgaris Moench, Inula
salicina, L., Fragaria vesca L.,

Thalictrum simplex L., Rubus saxatilis L.,
Lathyrus pratensis L., Vicia cracca L., Geranium
pratense L., Allium obliquum L. xwui xe3neceni. Enin

YKaHaPTYJIiHIH HOMYJSIIHSCH ayMaKTa IIalbIPaHKBbI,
KaHapybl KaHAaFaTTaHAPIIBIK KaFAanaa.

2 — HIT — 87 mapmbsl METp ayMaKTbl ajblll
JKATKaH EKiHII [EHOMOMyIsusichl AKMoia 00-
neicel, bypabaii aynanel Becenblii KOpJOHBIHBIH
TeHiperinaeri MUpHBII OpMaH MapyallblIbIFBIHIA
anbikTanael. GPS koopmunatTtaper: 53°03°06”
c.e., 70°26°12” m.0., TeHi3 pgeHreiinen 376
Metp Owmikrikrte. CUpeK Typ Kaparaisibl-KaiblH
OpPMaHBIHBIH ~ KypaMmblHIa Ke3zneceli. Aram
KiKKa0aTeiH Betula pendula xone Pinus sylvestris
L. aramrrapsl Kypaiiasl. TeMeHri xikkadaTsl TYP
JKarblHAH CaJIBICTBIPMANbl JKYTaH, TYPJIEp CaHbl
a3. Kcepomesodur ecimaikrepaen Calamagrostis
epigeios, Equisetum sylvaticum L., Pyrola
rotundifolia L., Poa nemoralis L., Rubus saxatilis
L., Geranium pretense L., Melica nutans L.,
Orthilia secunda (L.) House, Phlomoides tuberosa
(L.) Moench typinepi 6aceim. KanbinTer TunTeri 4.
volgensis moNyIAUMUSACHIHAA TYKBIMHBIH KaHAPYbl
Oatikananel (1-cyper).

1-cyper — «Bbypabait» M¥TII aymarsiaaars! Adonis volgensis TIOMyISIASCH

Adonis vernalis L. — KexteMm xanapryai

Cupek Typ. AMrapiblkraii Oaranbl I9pLTiK
eciMIik. JleKopaTHBTi, KOTHKBUIIBIK IIONTECIH.

Oxonoeuscel: Jananapaa, nana aakanTapblHbIH
IIeTiH/IE JKOHE OYTabl )KepIiepie oce/Ii.

Kazaxcmanoa mapanyut: 2. Tob.- Ecin, 3. Eprt.,
6. Kacnmitmanpl, 22. Anraii [15].

JKannvr mapanyei: bateic Eyponanan Cibipre
JIEHiH.

Mopmebeci: 11 canat. Cupek ke3zaeceTid Typ [19].

Adonis vernalis neHonomynanusacel  Mup-
HBIH OpMaH mapyamslsirsiHAa 101 mapmsr metp
aymarbiHga 3eprrenni. GPS  xoopamnaTTapsl:
53°03°12” c.e., 70°30°40” m.0., TeHI3 ACHIreiiHEH
410 wmerp OwuikTikre aHbBIKTANABL. CHpEK TYp

BUIFAJIJIbl KaWblH, KalbIH-Kaparail >koHe KalbIH-
KOKTEPEeK OpMaHIaphl IMETTepiHIAe Ke3IeCei.
Berereni -acTBIKTYKBIMIACTAD KayBIMJIACTBIFBIHBIH
KypambIaaa ke3aeceni. duroreno3na Stipa pennata
L., Calamagrostis epigeios, Agrostis gigantea Roth,
Elytrigia repens (L.) Nevski Typmepi momMwuHaHT.
Kocanker Typriepnen Adonis vernalis, Euphorbia
virgata Waldst. & Kit., Phlomoides tuberosa,
Pulsatilla uralensis (Zamelis) Tzvelev, Thalictrum
flavum L. xe3neceni. Tombipars! Kapamripikke Oait
Kapa TOMNBIPaK. 5-6 CM KaJbIHJBIKTHI KaMTHTBHIH
TONBIPAK ~ Ka0AaThIHBIH  JKaMBUIFBICHI  KyparaH
JKarbIpakTap MeH KbUTKaHIap TYPiHE KAIbITACKAH.
IIpoexmussik sxa0bHBI 100 %. KansmTel THIITET!
TIOMYJISIIAS, TYKBIMMEH KoeOeiteni (2-cyper).
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2-cypet — «bypabait» MY TII aymarbinnarsl Adonis vernalis L. momynsiusicbt

Pulsatilla  patens (L.) Mill. - AmbIk
KYHABI3LION

Ote cupek, a3 xejemje KeszueceTiH Typ. CaHbl
YHEMI KeMill OTBIpFaHABIKTaH, OyJ TYpPAiH KypHbIIl
KeTy Kaymi Oap. [lekopaTHWBTI, INWMANBIK, YIIBI,
KOIDKBUIABIK IIOMNTECIH OCIMIIK.

Oxonoeusacer: Kyprak nanamapia JKoHE Tay
OeTkeiinepinae, Tay INANFBIHAAPBIHAA, Jana
OMITaHapbIH/IA, OPMaH )KUECKTEPIH/IC )KOHE KYMJIaFbl
CUPEK Kaparaiibl OpMaHIap/ia ece/i.

Kazaxcmanoa mapanywi: 1. Kammer  CeipT
cinempepi, 2. To6.-Ecin, 3. Ept., 4. Cemeti bypa0., 5.
Kexkmer., 6. Kacnuit man., 11. eI, ycakmok.,11a.
Kapk., 12. 3aiic., 22. Anrait, 23. Tap6 [15].

JKannwt mapanywi: bareic Eyporna, bateic CiGip.

Mapmebeci: 11 canar. Cupek Typ. A3 memnmiep/ie
Ke3IeCe i, JKOUBLIBIT KeTyl MyMKiH [19].

1 — U1 — Pulsatilla patens ecimairinin 232 map-
1Bl METP ayMaKThl aJIbII )KAaTKaH OIpPIHII 1EHOIIO-
myIsAnuscel AKMora 00mbIck, bypabaii ayblUTbIHBIH
MarbIHaFbI Bapmaribia OPMAaHIIBUIBIFBIH/IA
seprrenai. GPS  xoopaumuatTaper:  52°57°35”
c.e., 70°18’12” m.6., TeHi3 aeHreiiineH 466 MeTp
ouikTikTe. CHpEK TYp OPMaHHBIH XKHEKTEPiHC TYPIIi
MIONTI-aCThIK TYKBIMIACTAp KaybIMIACTHIFbIHBIH
KYpaMbIHA Kipemi. AFari xKikkabaTel KabrH (Betula
pendula) ™en Kaparaiinman (Pinus  sylvestris)
typansl. byranapnan Caragana arborescens Lam.,
Spiraea hypericifolia L., Rosa acicularis Lindl.
KEeKe Japakrapbl keszecedi. DUTONECHO3ABIH J10-
MuHauThl Calamagrostis epigeios. Fragaria vesca
TypiiepiMeH Oipre KocalmKbl TypiepacH Festuca
valesiaca, Orthilia secunda, Pyrola rotundifolia,
Hylotelephium triphyllum (Haw.) Holub, Viola
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mirabilis L., Pulsatilla uralensis, Galium boreale L.
TypJepi oap.

2 — HII — “bypa6aii” MY¥TII aymarbinaa
MupHblid OpMaH MapyambUibiFbiHAA, 111 map-
mbl MeTp AKMoja oO0nbichkl, bypabait aybuibl
MarbIHJIarbl ayMmarbiHna 3eprrengi. GPS  xoop-
muHaTTapel:  51°52°43” c.e., 70°18’12” m.0.,
TEHI3 jeHreiinen Ouikriri 271 metp. Cupek Typ
aCTBIKTYKBIMJIACTAPJIBI- TYPJi IIONTEP KaybIM-
JnacTeiFbIHAa Kezneceni. IllanFeiHaap KypambiHa
Stipa capillata L., S. lessingiana Trin. & Rupr.,
Festuca  valesiaca, Calamagrostis  epigeios,
Bromopsis inermis (Leyss.) Holub, Artemisia
glauca Pall. ex Willd., A. sericea (Besser) Weber
ex Stechm., Filipendula vulgaris, Peucedanum
morisonii Besser ex Schult., Thymus marschallianus
Willd. kipeni.

3 — IIIT — Akmosa oOIBICHIHBIH AKBLIOAH OpMaH
HIapyalbUIbIFbIHAA 29 TIapimisl MEeTp ayMarbIHIia
seprrenai. GPS koopmunarraper: 52°58°43” c.e.,
71°09°14” m1.6., TeHi3 neHreitinen ouikTiri 401 metp.
By Typ putranapFbl Mo KaitblH (Betula pendula)
apayiackaH Kaparauisl (Pinus sylvestris) opmanaap-
na kesneceni. byranapnan Cerasus fruticosa (Pall.)
Borkh., Rosa acicularis, Cotoneaster melanocarpus
Fisch. ex Blytt Typnepi xwui ke3nmeceni. Temenri
kikkabarra Calamagrostis arundinacea (L.) Roth,
Filipendula vulgaris, Phlomoides tuberosa (L.)
Moench, Sanguisorba officinalis L., Vicia cracca,
Thalictrum flavum L., Fragaria vesca, Trifolium
lupinaster L., Hylotelephium triphyllum, Urtica
dioica L., Heracleum sibiricum L. me3zodurrepi
OaceiM. [lomynsinust aiimarblHIa TYp JKeKe Aapak
pETiHIE CHpeK Ke3/Iecei.



C.A. Kybenraes xoHe T.0.

Cypripedium  calceolus L. — Konimri
HIoJINaHKe0ic

Cupexk Typ, canbl azaiira. JKorapbl JeKOPaTHUBTI
KOIDKBUIABIK OCIMIIK.

Oxonozusacel: CUpek apanac jKOHE >KaIbIpaKThl
opMaHJapaa, Oyralap MEH OpMaH allKanTapbliHa
ocei.

Kazaxcmanoa mapanyw: 3. Ept., 4. Cemeii by-
pab., 22. Anraii [16].

Kannet mapanyer: Eypa3uss mMeH ConTycTik
AMepukana.

Mopmebeci: 111 canmar. Canbl a3aifpir Oapa
JKaTKaH cupek Typrep [19].

1 — UIT — Cypripedium calceolus ecimairinin
87 mapmIel METp ayMakThI allbIM >KaTKaH OipiHTITi
LEHOTOMYJISIIUIACHT AKMOJIa OOJIBICHIHBIH bypabaii
ayJlaHbIHJaFbl MUPHBIA OpMaH IMIapyarbUIbIFbIH/IA
3eprrenmi. GPS  xoopmumatTaper:  53°03°06”
c.e., 70°26°12” m1.6., TeHi3 aeHredinen 376 metp
OmikTikTe. baTmakTel, NIBIMKBII OpMaHJa ©OCKEH
CHpPEK TYp KaWblH apajackaH opTYpJi IIeITi-
aCTBIK TYKBIMJIACTAp KaybIMJIACTBIFBI KYpaMbIH/Ia
adikpHnanel. KaysIMaacTeIKTa TUTPOME30(UTTED
Carex juncella (Fr.) Th.Fr., C. acuta, Calamagrostis
arundinacea, Filipendula ulmaria (L.) Maxim.
OaceiM. EkiHmn  perTik  Typiep  KypamblHZA
Rubus saxatilis, Geranium pratense, Mentha
asiatica Boriss., Melica nutans, Orthilia secunda,
Pyrola rotundifolia, Chimaphila umbellata (L.)
W.P.C.Barton, Cypripedium calceolus, Dactylorhiza
fuchsii, Adonis volgensis Typiepi Oap.

2 -IIT — Axmona o6ubickl l]yube aybUIbIHBIH
MaHbIHIAa bapmamuH opMaH [apyanibUIbIFbIH/IA
216 mapmisl MeTp aymarbiHa aHbIKTaabl. GPS xo-
opauHatTapel: 52°57°57,0” c.e., 70°16°21,7” m.0.,
TeHi3 meHreitineH 436 metp. Cupek Typ KalbIHIbI-
kaparail (Betula pendula, Pinus sylvestris) op-
MaHbIHIAa Kesfeceni. OprTaHFbl KikkabaTTa OHiK
Malus baccata (L.) Borkh., Salix caprea L., Sorbus
sibirica oyranapsl 0ap. lllenTecinaep KikkaOaThIH
Filipendula ulmaria, Rubus saxatilis, Urtica dioica,
Pyrola rotundifolia, Goodyera repens (L.) R.Br.,
Orthilia secunda, Galium boreale L., Padus avium

TYpJIepi Kypaisl.

Chimaphila umbellata (L.) W.P.C. Barton. —
HlaTpipmarya KbICHIBLIIION

OTe CHUpeK Ke3MECEeTiH TYP, KOIDKBUTABIK OCIMIIIK.

Oxronoeuacel: Kaparailiibl-KaliblH opMaHIapbIH-
Ja ecefi.

Kasaxcmanoa mapanyset: 2. To6.-Ecin, 3. Eprt.,
5. Kexmer. [18].

Kannwt  mapanyw:  Eypona,
Contycrik Amepuka, Kubip IBIFpIC.

CibGip xoHe

Mopmebeci: 11 canar. ©Ote cupek Ke3leceTiH
Typ [19].

1 — IIT — Axmoma o0miwicel, bypabaii aysl-
ab1, “Bypabaii” MY¥TII aymareinga bapmarist
OPMaHIIBUIBIFRIHAAFE 171 aymakra 3epTTemi.
GPS xoopmunattaps: 52°59°05” c.e., 70°16°04”
m.0., TeHi3 JneHrelineH 457 mMeTp OUIKTIKTE aHBIK-
Tanapl. Typ BUTFAIIIBI Kaparaibl — KaiblH (Pinus
sylvestris, Betula pendula) opmaHBIHIa 6ce/i.
Temenri xikkabarra Calamagrostis arundinacea,
Sanguisorba  officinalis, Filipendula vulgaris,
Geranium pretense, Fragaria vesca, pemikT Qiopa
KoMmnoHeHnTTepinen Orthilia secunda, Pyrola minor
L., P. rotundifolia L., P. chlorantha Sw., Dryopteris
filix-mas (L.) Schott, Galium boreale, Moneses
uniflora (L.) A.Gray, Equisetum sylvaticum,
Chimaphila umbellata Typnepi >xumi Ke3mecemi.
Byranapnan a3 ga 6onca Ribes nigrum L. ke3aecei.

2 — HOII - Axmona o06mubicel, “Bypabaii”
MY¥TII, XKapeik kem aymarbiaga 3eprrengi. GPS
koopauHatTapel:  53°07°36,7° c.e., 70°11°08,0”
m.0., OmikTiri TeHi3 jaeHreiineH 446 merp. Cu-
pex Typ Pteridium aquilinum (L.) Kuhn, Pyrola
rotundifolia, P. chlorantha, P. media Sw., Orthilia
secunda,  Dryopteris  filix-mas,  Lycopodium
clavatum L. cusKTBI peTUKTI (hjIopa KOMIIOHEHTTEP1
MOJI BUFQJIJIl Kaparaijibl OpMaHIa TaObLIIbI.
Kayeivpacteikra — Calamagrostis  arundinacea
xkone Carex acuta L. Typnepi OaceiM. TemeHri
kikkabatTa Sanguisorba officinalis, Filipendula
ulmaria, Vaccinium vitis-idaea L., Rubus saxatilis,
Chimaphila umbellata Typnepi xe3mecei.

3 — LIT — Axmomna 00sbIChl, AKbUIOAM OpMaH-
weUIBIFbIHAAFEL  “Bypabait” MYTII aymarbina
3eprrenmi. GPS koopmunarTapser: 53°00°33,3” c.e.,
70°10°12,9” m.6., OwikTiri TeHi3 neHreiinen 412
Mmetp. Typ sxacwln MYKTi Kaparait (Pinus sylvestris)
opMaHbIHAa o6ckeH. Temenrikikkadbarra Cotoneaster
melanocarpus, Calamagrostis arundinacea,
Antennaria dioica (L.) Gaertn., Fragaria vesca,
Trifolium lupinaster, Rubus saxatilis, Vicia cracca,
Tussilago farfara L., Chamaenerion angustifolium
(L.) Scop., Filipendula vulgaris typnepi 0ackiM.
3eprrenren aymakra Pulsatilla flavescens (Hazsl.)
Borbas, Chimaphila umbellata, Orthilia secunda,
Pyrola minor, P. rotundifolia, P. chlorantha typnepi
CHPEK Ke3IeceIi.

4 — UII — “bypabait” M¥TII aymarsinna by-

pabaii  opMmaHIIBUIBIFBIHAAFEl  CHHIOXa — Taybl-
HBIH CONTYCTIiK OeTkedinme 3eprrenmi. GPS ko-
opauHatTapel: 53°05°26” c.e., 70°13°50” m.6.,

OmiKTiri TeHi3 neHreiinen 615 metp. Cupek Typ xa-
CBIT MYKTi-Kaparail (Pinus sylvestris) opMaHBIHBIH
KypaMbIHIa Ke3necemi. byramapnman  Juniperus
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communis L., Rosa acicularis, Cotoneaster
melanocarpus xe3neceni. TeMeHri kikkaOaThIHIA
Pteridium aquilinum, Calamagrostis arundinacea,
Chamaenerion angustifolium, Trifolium lupinaster
ke3neceni, an Goodyera repens, Polypodium
vulgare L., Chimaphila umbellata, Trommsdorffia
maculata (L.) Bernh. Typiiepi cupek Oaiikaapl.

5 — UII — «bypa6aii» MY¥TII aymarsiHIarsl
Bypabait opman mapyambuibiFbiHAa  JKeHin
(bIFbIC XKarajay) Kesi MaHelHIA 3epTTenai. GPS
koopauHatTape: 53°02°46,3” c.e., 70°11°36,1”
m.6., OnikTiri TeHi3 nenrerined 360 metp. Cupek
TYp UTOYIIiprenni- Kaparai (Pinus sylvestris) op-
MaHbIHAA Ke3necti. Kayeimmacteikra Vaccinium
vitis-idaea, Equisetum sylvaticum, Pteridium
aquilinum, Calamagrostis arundinacea nomu-
HaHT Ooisica, Galium boreale, Pyrola rotundifolia,
Orthilia secunda, Pyrola minor typnepi cupek
kesneceni. Neottianthe cucullata (L.) Schltr.,
Chimaphila umbellata Ttypnepi OonraHbIMEH,
CaHBbI MEKTEYTI.

6 — LIII — KaTtapken opmaH IIapyanibUIbIFBIHIA
2 mrapiibl MeTp aymakTa 3eprreniai. GPS koopau-
HaTTapel: 52°59°37” c.e., 70°30°17” m1.6., OMIKTIT
TeHi3 neHredineH 432 merp. Cupek Typ (Kaibig
apanackaH acThlK TYKbIMJAacTapiibl-aTyaHIIemnTi
Kaparail opMaHbl) KypamblHa Kipeoi. Araim
KiKKaOakTeiH Pinus sylvestris, Betula pendula
Kypaiiaer. Temenri xikkaOattel Calamagrostis
arundinacea, Filipendula vulgaris, Polygonatum
odoratum (Mill.) Druce, Plantago media L., Rubus
saxatilis, Medicago falcata L., Lathyrus gmelinii
(Fisch. ex Ser.) Fritsch Typnepi kanbinracTeipraH.

Dactylorhiza fuchsii (Druce) Soo. — ®ykc

caycaKkTaMbIpbl
Cupex Typ, IICKTEYJl TeppUTOpHsIA, a3
Meuiepae  kesaecemi. Pemukr.  JlekopaTHBTI,

JIOPUTIK KOIDKBUIIBIK OCIMJIIK.

Oxonoeuscer: OpMaH MANFbIHAAPBIH/A, IETTEPI
MeH OyTaiap apachlH/ia, e3eHAep MEeH OyJIaKTap IbIH
JKarachblH/Ia ©CeIi.

Kazaxcmanoa mapanywi: 2. To6.-Ecin, 3. Eprt.,
5. Kexker., 11a. Kapk., 22. Antaii [16].

JKannwt mapanyei: bateic sxone Hsirsic Cibip,
bateic Eypoma, Peceiiniy eyponanslk Oediri,
Conryctik MoHFoIIHSI.

Mospmebeci: 11 canar. lllarpiH aymaxTa a3
MeJIiepe Ke3uaeceTin cupek Typ[19].

1 — IIT — Axmoma o6sichl, “bypabaii” MY TII
ayMarbIHJIaFbl beil0iT opMaHIIBUIBIFBIHIAFEI, Bece-
JIBIA KOPIOHBI MaHBIHIA 87 MIAPIIBl METP ayMaKTa
anbikTanapl. GPS koopaunarrapsr: 53°03°06” c.e.,
70°26°12” m.0., OmikTiri TeHi3 aeHreiinen 376
MeTp. [omynsiiys Typiii MenTi-acThIK TYKbIMAACTHI
BUIFAJIZIBl  KalblH OpMaHma 3epTTeni. Aframr
KIKKaOaThlH Betula pendula xypaiinsl, apacbiHaa
Populus tremula xe3neceni. Temenri xabaTeiHIA
Calamagrostis epigeios, C. arundinacea, Equisetum
sylvaticum, Pyrola rotundifolia, Poa nemoralis,
Rubus saxatilis, Filipendula ulmaria, Geranium
pratense, Carex juncella, Mentha asiatica, Melica
nutans, Orthilia secunda, Pyrola rotundifolia,
Phlomoides tuberosa Typiiepi KaJbIITAaCThIPFaH.
Cupek Typ MNOMyJSAIUS ayMarblHa MKEKe Japak
peTiHze mamblpaHKbl ockeH. KaybIMaacTbIKTa epe-
CeK TeHepaTHBTIK Japakrap 0aceM (3-cyper).

3-cyper — «bypabait» MY TII aymarsinnarsl Dactylorhiza fuchsii (Druce) Soo. MOMyJsiusiChl
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2 — 1IT — Axmona o6msicel, «bypadaii» MY¥TII
aymarbiHa, JKapblk KeJiHIH MaHBIHAA 3€pTTEIdi.
GPS xoopaunarrapsr: 53°07°36,7” c.e., 70°11°08,0”
m1.0., OmikTiri TeHi3 aeHreiineH 446 metp. Cupek
TYp Pteridium aquilinum, Pyrola rotundifolia, P.
chlorantha, P. media, Orthilia secunda, Dryopteris
filix-mas, Lycopodium clavatum CHSKTBI PETUKTTI
(bmopaHbIH Kypamaac TypJepi MOJ  BUIFaJJIBI
Kaparail opMaHbIHJA Ke3aecedl. KaybIMmacThIKTa
Calamagrostis arundinacea xone Carex acuta
Typiaepi 6aceim. Kocankel Typrepre Sanguisorba
officinalis, Filipendula ulmaria, Vaccinium vitis-
idaea, Rubus saxatilis, Chimaphila umbellata xa-
tamel. Cupek Typ 100 m>-re 5-8 mapakran Keneni,
JKaKChI yKaHApy OaiiKaabl.

Tulipa patens C. Agardh ex Schult. & Schult.
f. — ‘KaTaraH KpI3FajJaaK

Cupek, canbl azaiifan Typ. JleKopaTHBTI.
KoeInKbUIIBIK NUA3IIBIKTE OCIMIIK.

Oxonoeuscel: JlanaHplH ycak IIOKBUIAPHI MEH
COPTAaHAAPBIHBIH KHUBIPIIBIK TaCThl JKOHE Ca3Zbl
OeTkeilnepine ecemi.

Kaszaxcmanoa mapanywi: 2. To6.-Ecin, 3. Epr.,
5. Kekmer., 9. Topr., 10, 11. bat. xone Ilbir.
ycakmiok.,11a Kapk., 12. 3aiic., 14. Apan maH., 15.
KpI3.- opna, 22. Anraii [16].

Kamnvr  mapanyvl:  YKpauHaHBIH — JanajbIK
aiimakTapbl MeH PeceiiniH eyporanbik Oemirinzie.

Mbapmebeci: 111 canar. Canbl a3aiipin Oapa
JKaTKaH cupek Typ [19].

1 — LIl - «bypabait» MY¥TII aymareinza,
Ynken [labGakTel KONiHIH COJNTYCTiK-OaTBICHIHIA,
Bypabaii opmaH mmapyallbUIbIFbIHIA, 96 TIapIIbl
MeTp aymarbiHAa 3eprrenni. GPS  koopaunat-
tapel: 53°06°30” c.e., 70°13°22” m.6., OwuikTiri
TeHi3 neHreiined 313 metp. Cupek Typ >KyCaH/IbI-
TYPJILIONTi- ACTBIK TYKBIMJIACTHI 1aajiap KypambIHa
Kipeni. @utorneHo3na 6aceIM TYp peTiHne Artemisia
sericea (Besser) Weber ex Stechm., Carex humilis
Leyss., Stipa pennata anpikranapl. KaysiMaacTeikTa
nmana kcepodutrepi perinpe Artemisia glauca,
A. sericea, Carex humilis, Veronica spicata L.,
Calamagrostis epigeios TYpliepl XHi Ke3Jecell.
2018 oxbUIBI Oy aliMakKa KOIIMI Kaparaid
OTBIPFBIZY JKYMBICTAPhl JKYPTI3UIreH, XYMBICTAp
aiimakra Tulipa patens TMONMYISIUMSCBIHBIH KOWBI-
JIBITT KTy KayTIiH TYABIpaIsl (4-Cyper).

Drosera rotundifolia L. — JleHrejiek:xanbipak
HIBIKIIOT

Apeanbl KbICKapbIll KaTKaH cupek Typ. Hace-
KOMMEH KOPEKTEHETiH KOIDKBUIJBIK OCIMJIIK.

Oxonoeuacwl: [emvMTe3ex (caraym)
OatmakTapbiHa 6CeI.

Kasaxcmanoa mapanyvr: 5. Kexmer., 7a.
Myramxk. (Opkam matk.), 9. Topr.(Toprait e3.)
[15].

JKannwt mapanyer: bateic Eypona, Peceiinin
eypomanbslk Oediri, bateic xone Ilwireic Cilip,
Kagka3z, Kusip Lbirsic, Conrycrik Monromust, XKa-
nonusi, Conrycrik AMepHka.

4-cypet — «bypabait» MY TII aymarbinnarsl Tulipa patens KbI3FaniaFbIHBIH HOMYJISLHSCHI

Mopmebeci: 111 canar. Cupek Ke3neceTiH Typ,
Tapaiy aitmarbl azarona [19].

1 — LIl — bapmamblH OpPMaHIIBIIBIFBIHAA
Tekcepinmi, 45 mapmbel  MeTp  ayMarblHIa

seprrenai. Cupex Typ Kaparalibl-KailblH (Pinus
sylvestris-Betula pendula) opmanbiHaarbl charnym
OarmakrapeiMeH Tekreceni. GPS koopaunatTa-
per: 53°01°05” c.e., 70°15°59” m.6., OuikTiri TeHi3
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Bypabait yITTBIK TapKiHAeTi CHPEeK Ke3AeCeTiH oCIMIIKTEp MOIyIISIHsIapPEIHBIH YKOIOT0-(UTONCHO3IBIK CUITATTaMAaCh

nerreiiined 412 metp. Tomblpak >KaMBIIFBICHIH
LIBIKIIOI [IeH MYKKUAEK K€3eCeTiH c(harHyM IIbIM-
TezeKk Myri (Sphagnum teres) KaJbIITaCTBIPFaH.
Drosera rotundifolia L. wone Oxycoccus palustris
Pers. cdarmymaer Oarmakrapiarbl MYKKHICKTI-
kusikeneH (Carex acuta, Carex rostrata, C.
lasiocarpa, C. nigra) KaybIMIACTBIKTAPBIHBIH
KypaMbIHa Kipemi. EKIHII KOCAJIKBI TYpICpIiH
KarapbiHaa a3 ga Oonca Comarum palustre L.,
Eriophorum vaginatum L., Equisetum sylvaticum,
E. hyemale L., Orthilia secunda, Pyrola minor, P.
rotundifolia, P. chlorantha Typnepi ke3necesi.

KopbIThIHABI

“bypabaif” MEMJIEKETTIK YITTBIK TaOWFH Tap-
KiHIH ayMarblHIa IKYPTi3UIreH 3epTTeyiepiaiH
HoTmKenepi  OoibiHma Kazakcran Pecmy6mm-
kacbiHblH KpI3buT KiTaObIHA eHTi3ireH § cu-
pex xkesneceriH Adonis volgensis, A. vernalis,
Pulsatilla  patens,  Cypripedium  calceolus,

Chimaphila umbelata, Dactylorhiza fuchsii, Tulipa
patens, Drosera rotundifolia eciMaix TypnepiHig
(PUTOLICHO3/IBIK EPEKIICTIKTEPI MEH 3KOJOTHSUIBIK
nrekrenyi 3eprrenai. “bypabait” M¥TII aymarbinna
Cypripedium calceolus, Drosera rotundifolia xone
Tulipa patens Oy ISAIASITAPBIHBIH, KOUBUIBI KETY
BIKTUMAJIBUIBIFBI KOFaphl. By TypriepaiH morry-
JISIMSCHIH CAKTay YIIiH TMOMYJISIUSHBIH KaFrIalbiH
yHEeMi 0akpuiay MEH OChI ayMaKTapJibl KOpray Ia-
payiapblH Kyulieity kaxer. Kanran cupek typiepre
YKOWBUTBINT KEeTy Kaymi TeHIN TYypraH JXOK, Oipak
MOMyJISIIUSTIAp  JKaFAalblH  TYPaKThl  OakbLiay
KaXKeT.

Kap:xbplianapipy kesi

3eprrey xymbichl Kazakcran PecmyOnmka-
cel BimiM KoHE FBUIBIM MUHHUCTPIITiHIH FhuThiM
komureTiHiH NeAP14870712 xobacel HeriziHue
(18.10.2022 xwurrsl kemiciM mapt Ne216/30-22-24)
Kap KbIIaH b PBLIAJIbI.
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CPABHUTEAbHAS OUEHKA ®APMAKOMEUHbIX TPEEOBAHUI
K AEKAPCTBEHHOMY PACTUTEABHOMY CbIPbIO,
COAEPXALLUEMY CEPAEYHDBIE TAMKO3UADI

HaaAexkalas oueHka KadvectBa MOAyYaeMbix (UTOCYBCTaHUMIA M3 UCCAEAYEMOrO  CbIpbS
NpeArnoAaraeT yCTaHOBAEHWE YpPOBHs TpebGoBaHWi K ero kadyectBy. CBSI3W C 3TUM LeAblo paboTbl
SBASETCS onpeaseAeHne TpeboBaHUii K KaueCTBY AEKApCTBEHHOrO Chipbsl, COAEP>KALLEro CepAeYHble
FAVMIKO3WABI, HQ OCHOBaHUM CPaBHUTEABHOM OLEHKU (DapMaKkomnernHbIX MOHOrpaduii.

AAst cbopa AaHHbIX ObIAM MCMOAb30BaHbl 16 hapmakoren, M3 KOTOpbIX 4 romeornartMyeckue.
[MoncK NPOM3BOAMAM COrAACHO KAIOUEBbBIM CAOBaM, 0603HAYAIOLLMM Ha3BaHMs CEPAEUHbIX TAMKO3UAOB
M (papmakonerHbiXx BMAOB AEKapPCTBEHHOrO PAaCTUTEAbHOrO CbIPbS Ha AQTMHCKOM $3blKe M 43blKe
drapmakonen.

Ha ocHOBaHMM NPOBEAEHHOrO CPABHUTEABHOrO aHaAM3a YCTAHOBAEH OCHOBHOM MepeveHb
nokasaTeAer KauyecTBa C y4eToM TpeOGOBaHWI HALMOHAAbHBIX CTAHAAPTOB, K KOTOPbIM OTHOCSTCS:
onpeAeAeHne; MAEHTUGKMKALMS, BKAIOYAIOLLAS MaKpPO- M MUKPOCKOMNMIO, (PM3MKO-XMMNYECKME METOADI
onpeAeAeHnst OMOAOTMYECKM aKTMBHbIX BELLECTB; WCMbITAaHUS, B KOTOPbIE BXOAST OMNpPEAEAeHUe
MOCTOPOHHUX MPWMMECei, NMOTepPM B Macce NPV BbICYLUMBAHUM, COAEpyKaHue OoOLLer 30Abl, 30Abl
HEepPacTBOPMMON B KUCAOTE XAOPOBOAOPOAHOM; KOAMUYECTBEHHOE OMPEeAEAEHUE; MUKPOOMOAOTMYecKas
UMCTOTA; PAAMOHYKAMADI, TIXKEAbIE METAAADI, YCAOBUS XPAaHEHMS M CPOK XPaHEHMS.

Takmm obpasom, paspaboTaHbl yHMUpMUMPOBaHHbIe TpeboBaHms K kadecTsy APC, coaepxkaiiero
CepAeYHble TAMKO3MAbI, M OMNpPeAEAeHbl ONTUMAAbHbIE PErAaMeHTMpPYEMble HOPMbl K OCHOBHbIM
MoKa3aTeAsM KayeCTBa, a TakXXe YCTaHOBAEHa MX B3aMMOCBSA3b C KOAMYECTBEHHbIM COAEpP>KaHMeM
CepAEYHbIX TAMKO3UAOB B Cbipbe.

KAtoueBble caoBa: hapmakornes, pacTUTEAbHOE AEKapCTBEHHOE CbIpbe, TAMKO3MAbI, OLEeHKa
KayecTBa, aHaAMTHYEeCKas MeTOAMKA.

S.0. Orynbekova*, A.S. Keleke, Z.B. Sakipova,
L.N. lbragimova, O.V. Sermukhamedova, T.S. Nutgozhin

NJSC “National Medical University”, Kazakhstan, Almaty
*e-mail: saule_04_94@mail.ru

Comparative evaluation of the pharmacopey requirements
for medicinal plant raw materials containing cardiac glycosides

Proper assessment of the quality of the obtained phytosubstances from the raw materials under
study involves establishing the level of requirements for its quality. In this regard, the aim of the work
is to establish the pharmacopoeial level of requirements for the quality of medicinal plant raw materi-
als containing cardiac glycosides, based on the results of a comparative evaluation of pharmacopoeial
monographs.

16 pharmacopoeias were used to collect data, of which 4 were homeopathic. The search was per-
formed according to the keywords denoting the names of cardiac glycosides and pharmacopoeia types
of medicinal plant raw materials in Latin and the language of pharmacopoeia.

Based on the comparative analysis, the main list of quality indicators has been established, taking
into account the requirements of national standards, which include: definition; identification, including
macro- and microscopy, physico-chemical methods for determining biologically active substances; tests
that include the determination of foreign impurities, weight loss during drying, the content of total ash,
ash insoluble in hydrochloric acid; quantitative determination; microbiological purity; radionuclides,
heavy metals, storage conditions and shelf life.
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Thus, unified requirements for the quality of medicinal plant raw materials containing cardiac gly-
cosides have been developed, and optimal regulated norms for the main quality indicators have been
determined, and their relationship with the quantitative content of cardiac glycosides in raw materials
has been established.

Key words: pharmacopoeia, cardiac glycosides, medicinal plant raw materials, quality assessment,
analytical methodology.
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KypambIHAQ XXYpeK FAMKO3UATEpPi 6ap A9pPiAiK OCIMAIK LUMKi3aTbIHA KOMbIAQTbIH
c¢hapmakornesiAbiK TaAanTapAbl CaAbICTbIpMaAbl OaFaray

3epTTeAeTiH LWMKi3aTTaH aAblHFAH (UTOCYOCTAHUMSIAAPAbIH CanacbiH TUICTi  6araAay OHbIH
canachiHa KOMbIAQTbIH TaAanTapAblH AeHreiiH 6eAriaeyai kamtuabl. OcbiFaH 6aNAAHBICTbI, KYMbICTbIH
MakcaTbl (hapMaKoresAbIK, MOHOrPaUAAaPAbI CAAbICTbIPMAAbI 6aFaAay HOTUXKEAEPI Heri3iHAe XKypek
FAMKO3UATEpPi 6ap ADPIAIK OCIMAIK LLIMKi3aTbIHBIH CanacbiHa KOMbIAATbIH TaAANTapAblH, (DapMaKOMESIAbIK,
AEHreniH GeAriney.

AepeKkTepai >XnHay yLiH 16 chapmakones KOAAQHbIAAbI, OAAPAbIH, 4-i FOMeonaTUsAbIK,. 13Aey AaTbIH
TiAIHAE >koHe hapmakornes TIAIHAE XXYPEK FAMKO3MATEPI MeH ABPIAIK 6CIMAIK MaTepuaAAapbIHbIH
hapmakonesAbIK, TYPAEPiHiH aTayAapbiH GiAAIPETIH KIAT co3aepre Corkec XYpPrisiAai.

JKyprisiAreH caAbICTbIpMaAbl TaAAQy Heri3iHAE YATTbIK, CTAaHAQPTTapAblH TaAanTapbiH eckepe
OTbIPbIN, cana KepceTKiTepiHiH Heri3ri Tisbeci OGeAriAeHAI, oAapFa MbIHAaAap >kKaTaAbl: CanaAbk,
aHbIKTay; MaKpO- )XOHE MUKPOCKOMMUSIHbI, GUOAOTUSIABIK, GEACEHAT 3aTTapAbl aHbIKTayAblH (DM3UKAABIK-
XMMUSABIK, ©AICTEPIH KAaMTUTbIH COMKECTeHAIpY; 6erae KocnaAaap, KenTipy KesiHAeri Maccaparbl
WbIFbIHAQP, XAOPCYTEK KbIWKbIAbIHAQ €pIMENTIH KYA, KYAAIH >KaAmnbl KypamMblH aHbIKTay; CaHAbIK,
aHbIKTay; MUKPOOMOAOTUSIABIK Ta3aAbIK; PAAMOHYKAMATEP, ayblp METaAAap, CakTay LIApTTapbl KoHe
cakTay Mep3iMi KipeTiH CbiHaKTap.

OcblAanila, Xypek FAMKO3MATEPI 6ap ASPIAIK ©CIMAIK LUMKI3aTTapblHbIH CanacbiHa KOMbIAATbIH
GipblHFai TaAanTap 93iPAEHA XK8He canaHblH, Herisri KepceTKiliTepiHe OHTaNAbI PeTTEAETIH HopMaAap
aHbIKTaAAbI, COHbIMEH KATap OAApPAbIH, LUMKi3aTTarbl >KYPeK FAMKO3MATEPIHIH CaHAbIK, KypambIMeH
6aiAaHbICbI aHbIKTAAAbI.

Ty#in ce3aep: hapmakornes, XXypek rAMKO3MATEpPi, ASPIAIK OCIMAIK LUKMKi3aTbl, carnaHbl Garasay,

AHAAUTUKAABIK SAiCTeMe.

BBenenue

CepyeuHble TIHMKO3HUIBI SBISIOTCS OOJBIIAM
KJIACCOM TMPUPOAHBIX COEAUHEHUN CTEPOUTHOMN
CTPYKTYpBI, KOTOpbIE TPHUMEHSIOTCS B JICYCHHUU
cepJieuHbIX 3abonieBanuil yxe Oonee 200 ner [1-
3]. Usppesne, mpenapathl, COAEpKalUE CEpAcU-
HBbIE TJIMKO3UJbI, HCIONB30BAINCh KaK SIbI IS
CTpeJ, KapJUOTOHWYECKHE, PBOTHBIE, MOYETOHHBIC
u abopurtuBHbIe cpenctBa. OHAKO, UX OCHOBHOE
JIEHCTBHE 3aKIIFOYEHO B JIEYCHUH XPOHUIECKOH cep-
JIEYHON HEJOCTaTOYHOCTH, apUTMUU ceplaua u Gpu-
Opwinsauu npeacepanii [4, 5].

OO01Ien3BeCcTHO, YTO MEXAHU3M JICUCTBHSI Cep-
JICYHBIX TIUKO3UIOB XapaKTepU3yeTCs CBI3BbIBAHU-
em u narnomupoBanreM Na'/K'—ATda3zpl, pepmen-
Ta KOTOPBIA KOHTposupyeT motoku Na®, K™ u Ca’*
noHoB [1, 6-8]. Murubuposanue Na'/K'—ATda3n
BIeYeT 3a co0O0il yBelWYeHHEe HMOHOB HATpHs Ha
BHYTPHUKJIETOUHOM ypoBHe. B pesynbrare, cHuXka-

eTcst akTuBHOCTE Na'/Ca*—00MeHHUKa, BCIEACTBHE
YEero BHYTPUKIICTOUHAS KOHICHTPALIMS MOHOB Kallb-
A YBEITMIUBACTCS W TIPOSIBIISICTCS TTOJIOKHUTEITb-
HBII HHOTPOIHBIN P dekKT [6, §].

Tokcuyeckoe BO3AEHCTBUE CEPACUHBIX TIIH-
KO3MJOB Ha MHOKapJA, B CBOIO OYEpelb, CBs3a-
HO C Ype3MEepHBIM yTHETeHHEeM cepaedHoil Na'/
K—AT®aszmt 5, 9, 10]. JnutensHoe u romybokoe
BJIIMSTHUC HAa WOHHBIA OOMEH CEpACYHBIX TIIMKO-
3UJI0B, B MOBBIIICHHBIX J103aX, MOXXET MPUBECTHU
K ru0enu KIETOK B pe3yjbTaTe amomnTo3a WU
HEKpO3a, a TakKe K Pa3BUTHUIO psfa MOOOYHBIX
JIeCTBUM, CBSI3aHHBIX KaK C CEpJIEYHOH Jiesi-
TEJIbHOCTHIO, TAK U C HEPBHOH, PHIOKPUHHOH U
npyrumu cucremamu [11]. CBszu ¢ HeOGONBIINM
TEpaleBTUYCCKUM MHAEKCOM IIPErnapaToB cep-
JICYHBIX TIIMKO3UI0B, MUPOKOE pACIIPOCTPAHCHUE
MOJMYYUIN JUIIb HECKOJIBKO CPEACTB C pa3HUIICH
MEXJly MUHUMAJILHO JAEHUCTBYIOIIEH 10301 U TOK-
CUYECKOM, MO3BOJISTIONIEH nX 3 pekTuBHOE 1 Oe3-
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ormacHoe NmpuMeHeHue (CTpopaHTHUH, KOPTIUKOH,
[IeJIAaHU, TUTOKCHH, nurutokcuH) [5, 10]. Heo6-
XOJIUMO OTMETHUTH OOJBIION HayYHBIE HHTEPEC K
CEpJICYHBIM TIIMKO3UAAaM TPHU JICUCHUU PAKOBBIX
3a00eBaHUi. YUEHBIMH Pa3HbIX CTPaH OTMEUYECHO
aHTUTIpoNHEepaTUBHOE W MHAYIHPYIOIIEE aror-
TO3 ACHCTBUE JaHHBIX COCAMHEHUH HA pa3InyHbIC
THUIIBI PAKOBBIX KIIETOK, TAKHE KaK PaK MOJOYHOU
JKeJe3bl, MPOCTaThl, MEJIAaHOMA, PaK MOKETy104-
HOU Jkeyie3bl u nedenu [6-8, 12-14].

CepaeuHble TIIMKO3MIIBI TOJIYYAIOT U3 pa3jiny-
HBIX YaCTEW JICKApPCTBEHHBIX PACTEHMI, TAKUX PO-
10B, Kak pox Digitalis cemelictBa Scrophulariaceae;

Erysimum cemeiictBa Brassicaceae; ponsl Adonis,
Helleborus cemeiictBa Ranunculaceae; Convallaria,
Drimia cemeiictsa Liliaceae; Cotyledon, Kalanchoe
cemetictBa Crassulaceae; Apocynum, Nerium,
Strophantus, Thevetia cemeilictBa Apocynaceae
u npyrux [1, 4]. OcHOBHOH NPUHITUTT OMOCUHTE3a
CEPJICYHBIX TIMKO3HJIbI B PACTCHUSX OCYIIECTBIISI-
eTCAd Yepe3 alleTaTHbId MEBaJOHATHBIM IyTh, W3
B-cuTocTepuHa 3a CUeT U3MEHEHUS! CTPYKTYpPHI 00-
koBo# mern B monoskernn C-17 [2]. B Tabmume 1
MIPEJICTaBJICHBI (hapMaKOICHHBIC BUbI PACTCHHM, C
YKa3aHUEM COJICPIKAIIUCS B HUX CEPJICYHBIX TIINKO-

3U0B.

Taéauua 1 — O6uras xapaktepucTrka papMaKoNeitHbIX BHIOB PACTEHUIA, COAEPKAIINX CEPACUHBIC TITHKO3HIbI

dapmakoneinble Pon, Conepaxamuecst
BHALL Cenmeiicrso Ha3Banus PacnpocTrpanenue cep/ieyHble
! LIMKO3U/IEL
MHorue BUIbI SHAEMUYHbI IS
Oumareyan, CPEAN3EMHOMOPCKOTO PETHOHA.
Foxglove, Fairy Pactenus, Tax e, pacnpoctpanensl | Purpureaglycoside A
Digitalis purpurea Dicitalis Fingers, Purple o EBporie, Ha Manoii A3un Digitoxin
L., Digitalis Scfo . iariaceae Glove; Gant de U ceBepo-3anane AQpuKH. Purpureaglycoside B
grandiflora Mill. P Notre Dame; Hanepcrsanka myprypHas MIHAPOKO Purpureaglikoside E
Fingerhut, KkyasTuBHpYyeTcs B Kanane, Ha Gitaloxin
Hanepcmsanka 3anaaHom nobepexse CILIA u B
Hogoit 3enannmu [15]
Zlf;lotfji 2§ Z’ cem Pacrenns pona mmpoko
» Sopuyeen, pacrnpocTpanens! o EBpasuiickomy
Adonis 1eprozopra, Marepuky u CeBepHO# Adpuke Cymarin
Adonis vernalis L. ’ cmapooybka, Bird's o ’ L
Ranunculaceae eve. Pheasant’s eve ANOHUC BECEHHHI MECTHOE Adonitoxin
FJ; ise hellebore e pacrenue s LlenTpansHoit
AdoHuc EBpomsr 1 Azum [16].
JlaHapIII MalCKUH, TIABHBIM
Convallaria obpasoM, pactipocTpaneH B EBpore
- n Ha KaBkase, 1 KyJIbTHBHPYETCS
rgg; L‘l}l;; lizdr.;’a Z?Cy nga oj\;?hye B CeBepHoli AMepuke, Convallatoxin
ranscaucasica Convallaria, Va;;e ) 1)1)/[u et BenmmkoOpuTanuu u 1o Bee Convalloside
. Liliaceae €y, Muquet, Espome [17]. Convallatoxol
Utkin ex Grossh., Maigolckchen, N o
Convallaria keiskei Tanosiu Jlangpin Kelizke mpoko Lokundjoside
Mi pacIpoCTpaHeH B Ha TEPPUTOPHUU
& Snonunn, Caxanuna, Kopeu, Kuras
H BocTouHOU Crbupu [18]
JlpuMust IpIMOpCKas pacTeT Ha
Drimia maritima SCy ZZL;?; ézepa ungon sanaze Ilopryranuu u Kanapckux Glucoscillaren A
(L) Stearn Drimia, Liliaceae SZille' }l/leerzwiebe’l 0CTpOBOB, BOML Oepera CesepHoit | Scillaren A
’ M S > | Adpuxkn, x Boctoky B Cupun, Proscilaridin A
operon K Wspaune u Ha tore Mpana [19]
Taneyn, Rose-bay, Ponuna pacrenus Upan, Manas
Nevium oleander L Nerium, Rose-laurel; Laurier | Asus. B crpanax LlenTpanbHoi Oleandrin
" | Apocynaceae rose; Oleander, A3WH BBIPAIIUBAETCS B KyJIBType Ouabain
QOneandp KaK JeKOpaTUBHOE pacTerne. [20]
Pacrenne mmpoko pacnpocTpaHeHO Strophantidin
Strophanthus Strophanthus, Cmpogpanm, B Adprike: K(E)HI‘O geHeI;anepFaHe p-strophantin K
hispidus DC. Apocynaceae Strophanthus PHIE: ? ’ > | Strophantoside
Cynane, Yrange u Tan3zanuu [21]. Ouabain

26



C.O. OpsiabGekoBa 1 1ip.

CornacHo ¢ JTUTepaTypPHBIMU JIaHHBIMHU, PacTe-
HUS, COJIEpIKaIIe Cep/IeYHbIe TIIMKO3HU/IBI ITMPOKO
pacripoCTpaHeHbl B MPUPOAE U KyibTrype. OaHaKo
cOOp U CyIIKa CBIPhS UMEET Psii 0COOCHHOCTEH, 32
CYeT Jerpajalfii CTEPOHIIHBIX COEIWHEHWH M0J
BINAHUEM T'JIMKO3U a3 1 MOBBINIIEHHOMN BJIQ’KHOCTH.
Jlis mpeoTBpaIieHus pa3pyieHus] ONOIOTHYECKH
AaKTUBHBIX BEIIECTB CYIIKY CBIPhS HEOOXOIUMO
NPOBOJMTH cpa3y mocie cOopa WM MaKCUMalbHO
MUHUMH3UPOBATh BpeMs MEKAy cragusmu. s
WHAKTUBAIMH (DEPMEHTOB CHIPbE CYIIAT MPHU TeM-
nepatype 50-70 °C. Tlonyduennsie ¢urocydcTanum
XpaHAT B CYyXOM MeECTe, 3allHiias OT CBHIPOCTH U
COJTHEYHBIX ITydel, KOTOphle MOTYT aKTHBHPOBAThH
THAPOJIA3 CEPIACTHBIX TITUKO3UI0B [22-24].

Lenp ucciieoBaHus — HA OCHOBaHHUU CpPABHU-
TEeTLHOW OIICHKH (DapMaKOIEHHBIX MOHOTpadHid,
orpeJiesieHre TpeOOBaHUH K Ka4eCTBY JICKAPCTBEH-
HOTO CHIPbSI, COACPKAIIETO CEPACUYHBIC TITUKO3UIBI.

MaTepnanbl U METOJAbI HCCJICAOBAHUSA

s mpoBeneHusT OIEHKH KadecTBa (apMako-
MEHHBIX BUJOB JICKAPCTBEHHOTO PACTUTEILHOIO
CBIPBSI, COJIEpIKAIIee CepACUHbIC TIUKO3UIbI, OBLIH
M3y4eHbl MOHOTpaduHu CIeayromux (GpapMaKormei:
I'ocynapctBennas ®apmakones: PecryOnmku Ka-
3axcran ('@ PK) [28], Unamiickas Dapmakomnest
(Indian Pharmacopoeia, IP) [38], ®panmy3ckas
¢dapmaxoness (Pharmacopée Frangaise, PF) [32],
®apmakoness Coenunennbix llltaToB Amepuku
(United States Pharmacopeia, USP) [30], EBpo-
nedickas (apmaxomnes (European Pharmacopoeia,
EP) [29], Kuraiickoii Hapomuoii PecmyOmuku
(Pharmacopoeia of The People’s Republic of China,
PPRC) [37], ®apmakomness Ykpaunsl ([epxaBHa
®dapmakones Ykpaiau, DY) [33], Dapmakomnes,
bpuranckas dapmakones (British Pharmacopoeia,
BP) [31], lN'ocynapctBennas ®@apmakones Poccuii-
ckoit ®enepanuu (I'® PD) [34], ['ocynapcTBenHas
®apmakones Pecniyommku benapycs (I'® PbB) [35],
, Slnonckas apmaxornes (Japanese Pharmacopoeia,
JP) [36], I'omeonatuyeckas dapmakones Wnann
(Homoeopathic Pharmacopoeia Of India, HPI) [40]..
Hewmerikas romeonaruueckas Gpapmakornest (German
Homoeopathic Pharmacopoeia, GHP) [39], [Tpu mo-
WCKE HCITOJIb30BAJIH CIICAYIONINE KIIOYEeBbIE CIIOBA:
cepieuHble TauKo3uabl, cardiac glycosides; ano-
HUC, ropuiBer, Adonis vernalis, Pheasant’s eye,
Spring pheasant’s eye, Yellow pheasant’s eye, False
hellebore, adouic, naunwii, May Lily, Lily of the
Valley, Muquet, Maigolckchen, xoueanis; uanep-
cmanka, Digitalis, Digitalis purpurea, Foxglove,
Fairy Fingers, Purple Glove, Gant de Notre Dame,

Fingerhut, oneanop, Nerium oleander, Oleander, Rose-
bay, Rose-laurel, Laurier rose; cmpogpanm, Somenco
de strophanthe, Strophanthus hispidus, Strophanthus;
Opumusi, mopckou nyk, Squill, Squilla, Sea Onion,
Scille, Meerzwiebel, Drimia maritima, Urginea
maritime, Scilla maritima; nurutoxcus, Digitoxin,
Ooueokcun, Digoxin, dicoxcun; Purpureaglycoside A,
Purpureaglycoside B, Purpureaglikoside E, Gitaloxin;
[-ayemunoueoxcun, [-Acetyldigoxin; Glucoscillaren
A, Scillaren A, Proscilaridin A, oneanopun, Oleandrin,
oyabaun, Quabain;, cmpoganmun, Strophantidin,
[-strophantin K, Strophantoside, yumapun, Cymarin,
Adonitoxin; koneannamoxcun, Convallatoxin.

Pe3yJ’[bTaTbI H UX 06cy>lc21e}me

B pesynprare mpoBENEHHOTO HWCCIEOBAHUS
obuto HaitneHo 31 dapmakornelinsie MOHOTpaduy,
OTHOCSIIIUXCS K JICKAPCTBEHHOMY PaCTUTEIBEHOMY
ceiprio (JIPC), conepxateMmy cepedHble TIUKO3H-
Ibl, B 12 ¢apmakornesix (Tabnuma 2). B Tom uncie
B aHanu3e ucnoib3oBaiu ['ocynapcrennyro dap-
makonero Coroza Coperckux ConuanucTHYECKHX
PecnyOsvik, KoTOpasi yrpatuia CUily, Tak Kak OHa
SIBJISTIACH €JMHBIM HOPMATHBHBIM JIOKYMEHTOM Ha
ITIOCTCOBETCKOM TIPOCTPAHCTBE, pETrIaMEHTHPYIO-
UM TpeOOBaHMA K KauecTBY (hapMalleBTUYECKHX
MIPOJYKTOB, B ToM uucie k JIPC, cogepkamum cep-
JIeYHbIe TIHUKO3HUbI. OmnpeeneHo, 4To B TepMaH-
CKOI M MHJIUHCKOM rOMeOonaTnyeckux (hapMakore-
SIX TIPEJICTaBIIeHBI TpeOOBaHuUs KO BceM Busiam JIPC
CEpJCYHBIX TIMKO3UI0B OIMMCAHHBIM B Ta0uIe 2.

Mosorpapuu Ha pacTUTEIbHOE ChIPhE aJ0HU-
ca BKIIOYCHBI B cienyromme (apmakomeu: ['ocy-
nmapctBeHHas @apmakomnies Pecryonmukn benapychs,
Tl'ocynapctBennass ®apmakornes: Coro3a CoBeTCKHX
Conmanuctuueckux  PecrnyOnuk, ®paniry3ckas
dapmakomnes, UHAUMCKAs U HEMELKas TOMEOINaTu-
yeckue papmakornen (Tabmuua 3). J{1s Bcex Bbiie-
[IEPEYUCIICHHBIX (hapMaKoIel periaMeHTUPYEMbIM
BHJIOM SIBJISICTCS aIOHUC BeceHHUH (Adonis vernalis
L.), xoTopsrii pactupoctpanen ot CeBepHoii EBporbl
1o Azun, cornacao HPI.

s wperrudukanun JIPC B MoHOTpadmsix,
KpOME HEMEIIKOH, PEKOMEHIYETCSI OIIEHKAa MaKpO-
CKOIMYECKUX U MHUKPOCKOIMMYECKUX XapaKTepH-
ctuk. B monorpapun GHP JIPC unentudunupyror
COTJIACHO OTHMCAHUIO, U TOJBKO B OEIOpPYyCCKOl pe-
[JIAMEHTUPYETCs TIPOBEICHUE TOHKOCIOWHOM Xpo-
Martorpadpun IS OOHAPYKEHHsS] CepACYHBIX TIIH-
KO3UI0B (IuruTOKCHH). OMHAKO, COTJIACHO TaHHOM
METOJIMKH B aJIOHUCE HE O0OHAPYKUBACTCS TUTUTOK-
CHH, YTO CTaBUT TI0J] COMHEHHE €€ Ierecoo0pas-
HOCTb.
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Tabauna 2 — CBoxubIH aHaN3 hapMakoneHHbIX MOHOTpaduii Ha JIEKapCTBEHHBIE MTPEapaThl CEPJCYHBIX TIIMKO3HI0B

ro ro
P® | CCCP

JlexapcTBeHHOE PacTUTENIbLHOE ChIpbe

ro
Pb

HaumeHoBanue

00beKTa EP

USP | BP PF | A®Y GHP | AHP | BHP | HPI

Adonis vernalis L. - - - + - - + + + _ _

Convallaria majalis L. - - - + - - - - + + _

Convallaria majalis
L., Convallaria
transcaucasica Utkin - - - - - + + - - - - -
ex Grossh., Convallaria
keiskei Mig.

Digitalis purpurea L. + + + - + - + + + + + +

Digitalis grandifiora
Mill.

Nerium
oleander L.

Strophanthus hispidis
DC

Strophanthus gratus - - - - - _ — _ + _ _ _

Urginea maritime (L.)
Baker

Pon Adonis L.

Taoauua 3 — CpaBHUTENBHBIN aHATN3 YAaCTHBIX (DapMaKONEHHBIX CTaTel Ha JIEKapCTBEHHOE PACTUTENLHOE ChIpbe Adonis L., B Tom
YHCIIe TOMEONATHYECKHX

Iloxa3arenun
re ccce PF o Pb HPI GHP
Ka4yecTBa
Co0OpaHHbIE B IEpHOT
I[BETEHUS JI0 HadaIa
OCBITaHUs IIOJI0B U CoOpaHHbIEe B IEPHOJ
BBICYLIICHHAs TpaBa IIBETCHUA 10O Ha4dajia
LBerymast, cBexas CBexxas HaJ3eMHast
JTUKOPACTYIIIEr0 MHOTO- OCBIIIaHUsI TUIOIOB U .
Ha/[3eMHAasl 9acTb qacTb Adonis ver-
OnpejesieHue | JETHErO TPaBIHHCTOTO BEICYIICHHASI TPaBa ;
KyJIBTHBHPYEMOTO nalis L., cobpanHast
pacTeHus TopuIBeTa . . MHOTOJIETHETO Tpa-
Adonis vernalis L. B IIEPHO]] [IBETCHUSI.
BECEHHero (aJ0Hnca BSIHACTOTO PACTEHHMS
BeCeHHEro) — Adonis Adonis vernalis L.,
vernalis L., ceM. moTH-
KOBBIX — Ranunculaceae.
s JIPC:
A: Maxkpockonus
st JIPC:
b: Mukpockonust
N A: Omnucanne
Jl1s MaTpudHOi Ha- A: Makpockomnus A: Onucanue o
Hnentnduxa- A: Makpockomnus . Jlnsg marpudHOii Ha-
CTOMKH: B: Mukpockomnus B: Muxkpo- N
s b: Muxpockonus CTOMKH:
A: TCX (pyTuH, Jr0- C: TCX CKOTTHUS
A: TCX (uumapuH,
TEO0JI0J1-7 TIIMKO3KT)
KOHBAJUIOTOKCHH)
B: TCX (unmapus,
KOHBaJIJIOTOKCHH)
O6mas 301a He 6omee 12 % - He 6omee 12,0 % -
Horeps B
Macce mpH BbI- He 6omnee 13 % He menee 60,0 % He 6omnee 13,0 % -
CYLINBAHUH
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TIpooonacenue mabauyvl

Ioxa3arenn
e cccp PF I'®o PB HPI GHP
Ka4yecTBa
HecbipbeBble yacTn
. ACTEHHS: OOy pEeBIINE
[o6ypeBmmx gacreit P P
o JaCTH PaCTeHUS — HE
pacrenus He 6omee 3 %o; o
N 6onee 3 %; pacTeHns
pacTenwuii co cTebIIMH,
CO CTEOISAMU, UMEFO-
HMEIOINMU Oyphle de-
IocTroponune . o IIIMH KOPHYHEBBIE
LIyH4aThle JIUCThS, HE He Gonee 5 % . -
npuMecH o YenryHIaTele TNCThS
Gonee 2 %; opranuue- o
. —He Oonee 2 %. Opra-
CKOH mpuMecH He Oonee
o . HUYECKHE MIPUMECH:
2 %; MUHepanbHOU NpH- o
o He Oonee 2 %. MuHe-
mecu He oonee 0,5%.
pasbHBIC IPUMECH: He
oomee 0,5 %.
. Jlis MaTpudHOU Ha-
. Jlnst MmaTpuaHOM Ha- o
Cyxoii ocTa- . CTOMKH:
- CTOWKH: HE MEHEE - - o
TOK 1.0 % He menee 3,6 % un
0
’ ne 6onee 4,8 %
Jlns maTpudHOM Ha-
JTaHoa - ctoiiku: ot 40 1o 50 - -
% 10 00BEMY.
Jlns maTpuuHOi Ha- .
o o Jns matpuyHOi Ha-
Buonornuyeckas akTUB- crouku: ot 0,01% .
Koauuecren- o CTOWKH:
HOCTB 1T chIpbst goivkHa | M/M 110 0,03% M/m
HOe onpezee- - - He menee 0,0005 u
ob1Tb 50-66 JIE]] nm CYMMBI CEepICYHBIX o
HUe He 6osee 0,0050 %
6,3-8 KE/I. IJIMKO3UIIOB B IIEpe-
IMMapHHa
CYeTe Ha IUMApUH
LenbHOE chIpbe yna-
KOBBIBAIOT B TIOKU HX
TKaHu He 6onee 50 kr
HETTO WJIU B MEIIKU TKa-
HEBBIE FIIH JIBHO-IXKYTO-
keHadHble He Oonee 15 B 3amumienHom ot Bia-
YnakoBka H | KI' HETTO; U3MENIEIEHHOE I'Ml M CBETa MECTe NP B 3amuiieHHoM oT
XpaHeHue — B MEILIKH TKaHEBBIE temneparype ot 15°C CBETa MECTE.
WK JTBHO-JKYTO- 1o 25°C.
keHadHbIE He Oonee
25 xr HerTto. Criucok
B. AxTUBHOCTB TpaBbl
TOPHIIBETa KOHTPOINPO-
BaTh €KETOTHO.

Pon Convallaria L.

MoHorpadun Ha JeKapCTBEHHOE PACTUTEIBHOE
CBIPbE JIAHABIILA TIPEACTABICHBI B IIECTU (hapMaKo-
TnesiX, YeThIpe U3 KOTOPBIX SIBISAIOTCS rOMeonaTnye-
ckuMH. OCHOBHBIM (hapMaKOIEeHHBIM BHIIOM pPOJa
sBrsieTcst aHaein Maiickuii (Convallaria majalis
L.), onnaxo B papmakonesx CCCP u Poccun Britto-
YeHBI U APYTHE BUJIbI, TAKUE KaK JIAH/IBIII 3aKaBKa3-
kuti (Convallaria transcaucasica Utkin ex Grossh.)
u naugpi Kevicke (Convallaria keiskei Mig.).

YacrHas Qapmakomneiinas cratess ['® PD sB-
nsieTcsl epepabOTaHHOM | JIOTIOIHEHHOHM Bepcuei
I'd CCCP, cpaBHUTENBHBINA aHAJIN3 KOTOPBIX MpEa-

ctaBjieH B Tabnuie 4. B obenx moHorpadusax pac-
CMaTPUBAETCS KaK IEJIbHOE, TaK U U3MEIbUCHHOE
CBIPBE JIAH/IBIIIA B BUJIE TPABHI, JTFCTHEB U IIBETKOB.
Ominune MoHoOrpaduil HAYMHAETCS CO CIOCOOOB
naeHTU(UKAINY, TaK KaK B POCCHICKON (papmako-
Tiee JIAHHBIH [MOKA3aTeNb JJOTOJIHEH OLIEHKOH ChIPhS
merogoM TCX. PermameHTHpyeMble HOPMBI BIIaXK-
HOCTH U MOCTOPOHHHX TpuMeceil B obeux (apma-
KOTIesIX TOTHOCTRIO coBmanaroT. [Ipu aTom, Tpebo-
BaHUS K U3MEIbYCHHOCTH CHIPbS, MPEABSIBISCMbIC B
I'd PD, xxecTue.

PernamenTupyemple HOPMBI  OHOJIOTHUYECKOM
aKTMBHOCTH B YacTHBIX cTaThiax ['® CCCP u I'd
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P® ornmuarotcs, B mocnegHel mpeacTaBleH NMpH-
eMJIEMBIN Thamna3oH it Kaxaoro suma JIPC, Bepx-
Huit npenen kotoporo B '@ CCCP sBnsuics HUXK-
HUM, 9TO 3HAYUTEIHHO CMST4aeT TPeOOBaHUS I
MOKa3aTelIs KOJIMYECTBEHHOE ONpEIeNICHHE.

Kpome ommcaHHBIX BBIIIE, periiaMeHTHPYIOTCS
CIIEYIOIME TIOKA3aTEH: TAKEIbIEe METAIIIbI, Pay-
OHYKJIMJIBI, OCTaTOYHbIE KOJWYECTBA TMECTHIIN/IOB,
MHUKPOOHOJIOrHYECKasl YACTOTa, YIAKOBKa, MapKH-
POBKa M TPAHCTIOPTUPOBAHHUE, XpPAaHEHHE.

l'omeonartuueckue MoHOrpaduu Ha JTaHIBIII
MaNCKMI BKIIIOUEHBI B HEMEIIKYI0, aMEPUKAHCKYIO,
WHAMHCKYI0O TOMEONaTHuecKkue (apMakornen u
(dhpanmysckyo (apmakornero (Tabmuma 4). B mo-
ciennux nByx (apmakonesx Convallaria majalis
L. uneHTHOUIUPYIOT MPU MOMOIIH MaKPOCKOIIHH
1 MUKpOCKONH. [laHHbBIE O PacIpOCTpaHEHUH JIaH-
neia Mavickoro B AHP HampaBieHsl Ha MECTHBIN
apeaj npouspacTanus — oT Bupxuaun go JJxop-
mkun, a B HPI umeer 6onee obmmit xapakrep — EB-
poma, Aszus u IOro-Boctox CIIA.

Jig  momydeHusT TOMEOIaTHYeCKHX CpEJICTB
Convallaria majalis L. nemeuko#, aMeprUKaHCKOH
u ¢paHIly3cKkoil (apmakomesMn pPeKOMEHIyeTCs
HCIOJIb30BaHNE CBEXKETO CHIPbs. B mHAMICKON Mo-
HOTpauy MaTPUYHYIO HACTOWKY MOIYYalOT U3 H3-
MenbueHHoro JIPC ¢ BOJTHO-CITUPTOBBIM pacTBOPOM
MEHbIIEN KOHIICHTPAIUH.

@DpaHniy3cKoli TOMeonaTHuecKol MOHOTpaduen
Ha JIAHJBIII MaNCKHUH SIBJIIETCS PErJIaMEHTHUPYIOT-
csi TpeOOBaHUS K TIOKa3aTelNsiM MTOCTOPOHHUX MpHU-
Meceil (He 6omee 5%) u moTepe B Macce NP BbI-
cymmBanuu (He 6osee 70 %), nepBbIid U3 KOTOPHIX
HECOTIOCTaBMM C TpeOOBaHUSAMHU YACTHBIX CTaTeH
' PO u I'd CCCP, a BTOpoOii HelenecooOpa3eH
JUTS OIIEHKH Ka4eCTBa CHIPHS, TAK KaK OTHOCHUTCS K
ceexemy JIPC.

B mMoHOrpadusax Hemenkoil romeonaTuyecKou
n QpaHmy3ckoil ¢apMmaxkone periaMeHTHPYIOT
TpebOBaHNUS K MATPUYHOW HACTOWKH JIaHJBIIIA.
Ecnu B mepBoil paccMaTpuBarOT Takue Mokasare-
7Y, KaK UACHTU(HUKANWs KadeCTBEHHBIMU peak-
uusmu 1 metonoM TCX, oTHOCHUTENbHAs MIOT-
HOCTh, CyXOH OCTaTOK U XpaHEHHUe, TO BO BTOPOH
HCCIEAYIOT TOJNBKO MOKa3aTeNu WACHTHPUKALNUN
metogoMm TCX (oOHapykeHHEe CallOHHHOB U Cep-
JICYHBIX TJIMKO3MJIOB) M KOJIMYECTBEHHOE OIIpe-
JeICHUE METOJAOM aOCOpOIMOHHON CIIEKTPO-
¢doToMeTpuu B ynbTpaduONIETOBOH W BHIAWMOUN
o0JacTsX.
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Pon Digitalis L.

Mounorpadun Ha GpapMaKoneHbIit BUI — Digi-
talis purpurea L., BKIIOYEHBI B EBPOIEHCKYIO,
aMEPUKAaHCKYI0, OpHUTaHCKylO, OeJIopyCCKYyIo,
YKPamHCKYI0, COBETCKYI0 (apmakoren, a Tak-
xKe B romeomnartuueckue ¢papmaxomneu I'epmanuu,
CUIA, Benukooputanuu u Uuauu (Tabnuna 5).
B I'd CCCP, omnako, (apMakorelHBIM BUIOM
JIOTIOJTHUTENIBHO CUMTAETCSd MHOTOJIETHUM BH] Ha-
nepcTsHku — Digitalis grandiflora Mill. CornacHo
(dapMakoneitHpIM  MOHOTpapusIM, HACHTUPHUKA-
uuto JIPC npoBogsaT mpu moMouy Makpo- U MU-
KPOCKOITMU, TOHKOCJIOWHOW Xpomartorpaduu ams
0OHapyXECHHS OCHOBHBIX OHOJOIMYECKH AKTUB-
HbIX BemiecTB (BAB), KauecTBEHHBIX peakiuii Ha
ceplieuHble TIMKO3UAbI U Ae30KcHucaxapa. B rome-
OMaTUYECKUX MOHOTIpaUsiX OIEHKa JaHHOTO TO-
KazaTens orpaHnuuBaeTcs uaeHTudukanuen JIPC
COTJIaCHO ONMHCAHUIO, U TOJBKO B MHIUNCKON MO-
HOrpaduu peryiaMeHTHPYETCs MUKPOCKOIMYECKas
XapaKkTepHucTHKa.

Pernamentupyemas HopMa oOmiei 3051bl Ba-
peupytorest ot 7 % no 18%. Heobxoaumo orme-
TUTh, YTO BapbUPOBAHUE AAHHBIX MPOUCXOIUT
n3-3a yrpatusueit cuny '@ CCCP, npu sTom B
0oJbIIMHCTBE MOHOTpaduii moka3aTeiab COCTaB-
nser He Oomee 12 %. OmgHako, cojlepaHue B
30J161 HE PACTBOPUMOM B KUCJIOTE XJIOPOBOAOPOI-
HO B MOHOTpadusix coBnaaaer. B cBoro ouepens,
npeabsBiIseMble TPEOOBaHUS K COACPKAHUIO T10-
cTopoHHUX npuMecelt B papmaxomnesx CIHIA, be-
nopyccun, Ykpaunbel u CCCP He comocTaBUMBI
JIpyT C APYroM, a UX oOInee KOJIUYECTBO BapbH-
pyercst ot 2 % 1o 6 %. Mukpobuonoruueckas
guctora JIPC B ¢dapmakonesMu periaMeHTUPY-
eTCsl COOTBETCTBEHHO 001mei craThu. [lokazaTens
MOTEpH B Macce NMpHU BHICYIINBAaHUU HaXOJIUTCA B
npenenax 5-13 %, npu 3ToM B OOJIBIIMHCTBE CO-
BpEMEHHBIX (papMaKoIel JaHHBIN MOKa3aTeNnb HEe
npesbmacT 6 %.

l'omeonaTtuyeckue mnpenapaTbl, IpeICcTaB-
JIEHHbIE B MOHOrpadusx, SBISIOTCS CHUPTO-
BBIMM M3BJICUEHUSIMHU DPa3IMYHBIMU METOJAMH.
Hewmenkoit moHoTpadmeit periaMeHTHPYIOTCS
clelyIolHe ToKa3aTesl HaCTOWKHN HalepCTIHKU
NypHypHOH: HIACHTH(QHUKALMS, OTHOCHTEJIbHAs
MJIOTHOCTh, CYXOH OCTaTOK, KOJMYECTBEHHOE
ONpEe/ACIICHNEe U YCIOBMS XpaHeHus. B muaumii-
CKOM MOHOTpaduH peTIaMeHTHPYIOT BIAXXHOCTh
HACTOUKH.
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CornacHo MoHOTrpadusiM, B OCHOBHOM KOJIH-
YECTBEHHO OMPEAETAIOT 00Iee coiepKaHusi cep-
JICYHBIX TJIMKO3UIOB B IEpecueTe Ha JUTHTOKCHH,
C HWCIOJIB30BaHUEM a0COpOIMOHHONW CHeKTPodo-
TOMETPUH B YJIbTPa(QHUOICTOBOM M BHAUMOM JIHa-
nazoHnax. OJHaKO, MPUCYTCTBYIOT OMOJIOTHYECKUE
METO/bI, TIPH KOTOPBIX OMpeAessieTcs Ouoiornye-
CKasi aKTHBHOCTh HM3BJIICUCHUI M3 JIHCTHEB HaIep-
cTsiHkr Ha roayOsix (USP), msrymkax m Komkax
(F'd CCCP).

Momnorpadusimu, Tak xe, IperycMaTpUBaIOTCS
TpeOOBaHMsI K YITaKOBKE, MAPKUPOBKE U XPaHEHUIO
JIPC HamepcTsSHKH, KOTOpPbIE pErjJaMeHTHPYIOT
TeMIlepaTypHbIid pexuM xpanenus a0 25 °C, a Tak-
K€ €ro 3aluTy OT BJard 1 CBeTa.

Pon Nerium L.

Monorpaduu Ha Nerium oleander L., enun-
CTBEHHBIH BHJ OJIcaH/pa, NPEACTAaBICHBI B He-
MEIIKOM, aMEpUKaHCKOW W WHJIUKUCKOM romeo-
MaTHYECKUX (hapMakoIesx, a TakkKe B pasJielne
TOMEOITaTHIECKUX TpernapaTtoB (PpaHITy3cKou dap-
makonen (Tabmuna 6). B AHP u HPI mectom mpo-

M3pacTaHus OJIeaHApa yKa3aHO CPEAN3EMHOMOPBE,
TO €CTh I0KHBIE PerHOHBI EBpombl, ceBepHas Ad-
puka u Apasus. Mcnone3dyemas yacTb pacTeHHs B
sujse JIPC — nmucThst.

CornacHo ¢ppaHIy3CcKOH 1 MHIUMCKOI MOHOTpa-
(usM, omeaHap MASHTHPHUIMPYIOT MO €ro MaKpo-
CKOMMYECKUM M MUKPOCKOITMUYECKNUM IOKA3aTENSIM.
Taxoke, (paniy3ckoii dhapmakomneeit periiaMeHTH-
pOBaHBI NIOKa3aTeNN MOCTOPOHHUX NpUMECEH — He
6osiee 5%, ¥ BIAXKHOCTH CBEIKUX JIUCTHEB — HE Me-
Hee 50,0 %.

MounorpapusiMi  perIaMeHTHPYeTCS  METO-
Jbl TIOJy4eHHWs] MATpHUYHBIX HacToek. KauecTBo
(hpaHITy3cKOH MaTpPUYHON HACTOWKH, COTJIACHO
MOHOTpa(uu, KOHTPONUPYETCS IO CIEAYIOLUINM
rnapaMeTpaM: UACHTU(UKALWS, TP TTOMOIIU TOH-
KOCJIOWHOW XpoMaTorpaduu; coiepKanne 3TaHoa;
CYXOM OCTaToK; COZiepKaHNe OJIeaHApPHHA; KOIHYe-
CTBEHHOE OINpezesieHre pyTHHA. B cBoro odepenp,
MoOHOTpadueil HeMenKoW roMeornarndeckor ap-
MaKOIEH PEeriIaMEeHTHPYIOTCS WACHTH(HUKALUS, OT-
HOCHTEJIbHAS TJIOTHOCTh, CYyXOW OCTaTOK M XpaHe-
HUE HACTOMKH.

Ta6auua 6 — CpaBHUTENTBHBII aHAM3 YACTHBIX (PapMaKOMEHHBIX CTaTell Ha JISKAPCTBEHHOE PaCTUTENIbHOE Chipbe Nerium oleander L.

IMoka3zarejn KayecTBa GHP

PF HPI

Cexue nuctbs Nerium oleander L.,

Caexue MucThbs Nerium

THAPOOKCHIOM;
B: KauectBeHHas peakuus ¢ yKCyCHBIM
AQHTUJPUJIOM U CEPHOMN KUCIIOTOM;

C: TCX (gururoxcus, nanaro3ug C)

Onpenesnenne
coOpaHHbIC Mepe]T IIBETCHUEM. oleander L.
st JIPC:
A: Onncanue
s MaTpu4HON HACTOMKM: st JIPC:
A: KadecTBeHHas peakiys ¢ KHCIOTOH A: Makpockomnust A: Makpockomnust
HUnenTuduxanus JTUHATPOOCH30MHOM U HATpUs B: Mukpockonust B: Muxpockonus

s MaTpu4HOI HACTOMKM:
TCX (runeposua, pyTHH)

IlocToponnue npumecu - He 6omnee 5% -
Ioreps B macce npu
P P - He menee 50,0 % -
BBICYIIHBAHHH
Jlyis MaTpuUHON HACTOMKH: OT
ITaHoa - -

60 10 70% 1o oObeMmy.

Cyxoii ocTaTox

Jnst matpuanoi HacTolku: He Menee 4,0 % | [l MaTpuIHOM HACTOWKNU: HE
u He Oonee 6,5 %

menee 1,5 % m/m

Jliis MaTpuuHON HACTOMKM: HEe

Ouneanapun - -
P 6outee 0,030% m/m.
Jlns MaTpu4HON HaCTOWKU: HE
KosmmuecTBeHHOE menee 0,050% m/M. oT ob1Iero
onpejesieHHe KonuuecTBa (hIaBOHOHMIOB, B
nepecdeTe Ha pyTHH
Xpanenue B 3amumieHHoM 0T cBeTa MecTe
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Poa Strophanthus DC.

B paccmoTrpenHbIX Hamu (papMakonesx, TOJIbKO
B HEMCIIKYIO ¥ HHIHMICKYIO TOMeonaTHieckue dap-
Makonewn BKItodeHbl MoHorpaduu Ha JIPC cTpo-
¢danrta. OqHaK0, B MOHOTpa(UsIX paccMaTpUBalOTCs
pasHble BUIBI POJA, B HEMELKOH — cTpodaHT npu-
ATt (Strophanthus gratus (Wall. Et Hook. Ex
Benth.) Baill.), a B unamiickoit — ctpodaHT meTH-
HUCTBIN (Strophanthus hispidus DC.) (Tabnuua 7).
B kauecTBe 1€KapCcTBEHHOTO PACTUTENBLHOTO ChIPbS
HCTIONB3YIOTCS 3peible ceMeHa crpodanTta. Perma-
MEHTHPYETCS OITMCAHNE PACTEHHH.

Wnentudukanus cOriacCHO MHIUHCKOW MOHO-
rpaduy IPOBOAMTCS MAaKpO- U MUKPOCKOIIMEH, a B

HEMEIKOM, JTOTOJIHHUTEIbHO, KaueCTBEHHBIMH pe-
aKIMsAMHU Ha (YHKIIMOHAIBHBIE TPYIIIBI CePIETHBIX
riuko3nnoB. Kpome atoro, B nmocieaHei MoHorpa-
(uu perIaMeHTHUPYIOTCS OTCYTCTBHE MPHU3HAKOB
JpPYTuX BUJOB POJia B KAUECTBE MOCTOPOHHUX IIPH-
Meceii, cogepxxanne 307561 B JIPC u konmuecTBo cep-
JICUHBIX TTIUKO3HUJIOB B IiepecueTe Ha OyabauH.
TpeboBaHus K Ka4eCcTBY MaTPHUYHOW HACTOWKH
npezacTaBieHbl Tonbko B Monorpaguu GHP, rme
[IPUBECHBI PETJIAMEHTUPYEMbIE HOPMBI K MJICHTHU-
¢UKaMM HACTOMKHM KauyeCTBEHHBIMHM PEaKIMIMHU,
OTHOCHUTEIIBHON IUIOTHOCTH, CYXOTO OCTaTKa, KO-
JIMYECTBEHHOTO ONpeneseHusl oyabanHa METOJ0M
TOHKOCTIOWHOM Xpomatorpaduul U XpaHEHHIO.

Tadmuua 7 — CpaBHATENBHBIN aHANMN3 papMaKoTieHHBIX MOHOTpad Uil Ha IEKapCTBEHHOE PACTUTENBHOE ChIpbe pona Strophanthus

DC
Iloxa3arenu kayecTBa GHP HPI
Borannyeckoe . Strophanthus hispidus
Strophanthus gratus (Wall. Et Hook. Ex Benth.) Baill. P P
Ha3BaHHe DC.
Beicymennsie 3penbie cemeHa Strophanthus gratus (Wall. Et Hook. Ex
Onpenesienne .
Benth.) Baill., ¢ ynaneHHBIM 0CTH TOZOOHBIM OTPOCTKOM.
Onucanne +
Jost JIPC:
A: Makpockonus;
B: Mukpockomnus;
C: KadyecTBeHHas peakiys ¢ CEpHON KUCIOTOU U NIULIEPOIIOM;
D: KauecTBeHHast peaknust ¢ KHCIOTOH AUHUTPOOCH30HHON 1 HATPHS
A: Makpockonus
UpenTuduxanus TUAPOOKCUIOM.

Jliis MaTpu4HOU HACTOMKH:
A: KauecTBeHHast peaknusi ¢ KHCIOTOH AUHUTPOOCH30HHON 1 HATPHS
THJIPOOKCHIOM;
B: KauecTBeHHas peakiysl ¢ KUCIOTOH CepHON, HATPHsI THAPOOKCUIOM U
MEJIHO-LIUTPATHBIM PACTBOPOM.

B: Mukpockonust

IHocTroponnue npumecu

He nomyckaercs Hannuue Apyrux BUAOB Strophanthus

3oJa

He 6oiee 5 %

Cyxoii ocTaTok

He menee 1,2 %

Jns JIPC: ue menee 6,0 % cyMMBI Cep/ICIHBIX IINKO3HUIOB, B IEpecyeTe Ha

Konnyecrpennoe .
onpeeene 0e3BOIHBIN OyabanH.
P Jnst marpuanoii HacToliku: He menee 0,50 % u ne 6onee 0,75 % oyabanHa.
Xpanenue B 3amuiieHHOM OT cBeTa MecTe

Pon Urginea L.

Momnorpadun Ha JIPC Mopckoro iyka, Tak-
K€ M3BECTHOTO KaK JIpUMHs NpuMopckas (Drim-
ia maritime (L.) Stearn / Urginea maritima (L.)
Baker), BkirtoueH B roMeonatuieckue GpapMakornen
I'epmanun, CIIA u Uunuu (Tabnuna 8). JlanHoe
pacTeHue MMEeT MHOXECTBO CHHOHMMOB OOTaHH-
YecKOro Has3BaHUs M OOIIEHapOJHBIX MMeH. Kax
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JIEKAPCTBEHHOE PACTHTENILHOE CHIPhE HCIOJIb3YIOT
JIYKOBHIly MOPCKOTO JIyKa, SHJEMHKA CKAJIMCTBIX
OeperoB Cpenmn3eMHOMOPBS, PACTYIIET0 Ha TaK-
)K€ Ha a3UaTCKUX, aTJIAHTHYECKUX M a(pPUKAHCKUX
nmobepexnax. [To monorpadbun HPI, Mmopckoit myk
UACHTU(DUIUPYIOT MAKPOCKOITUEH U MUKPOCKOTIHEH
JIPC. B cBoto odepens B OCTaIBHBIX MOHOTpadsIx
OTPAaHUYUBAIOTCS OMUCAHHUEM.
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Ta6auna 8 — CpaBHHUTENBHBIN aHATN3 (apMaKOTCHHBIX MOHOTpa(uii Ha JICKAPCTBEHHOE PACTUTENLHOE Chipbe Urginea maritima

B: KauecTBeHHast peakIys ¢ YKCyCHBIM
AQHTUJPUIIOM U CEPHOM KUCIIOTOM;
C: KayecTBeHHast peakius ¢ KUCIOTOM
XJIOPOBOJIOPOTHOM;
D: TCX (nanoro3uz C, mpoCUWUIaApHIHH).

IMoxasarenn
GHP HPI
Ka4yecTBa
. CBerxue, MACHCTBIE UelTyifuarsie
CBe)Kl/Ie, MSCHUCTBIC YCIIYNYIATBIC JINCThA . ..
; . nucTbs noasuna Urginea maritima
noxsuna Urginea maritima (L.) Bak. sensu . .
OnpenenieHue . . . (L.) Bak. sensu latiore [eg. Urginea
latiore [eg. Urginea numidica (Jord. Et .

N . numidica (Jord. Et Fourr.) Grey] ¢

Fourr.) Grey] ¢ kpacHO# 1esryXoii. o o

0eJIoi memyXoil.

a1 JIPC:
A st JIPC:
A: Onucanune
. N A: Onucanue
Jlnst MaTpUIHOM HACTOWKN: . o
Jlnst MaTpuaHOM HACTOMKN:
A: KauecTBeHHas peaknusi ¢ HaTPUs
A: KayecTBeHHas peakiys ¢ HaTpus
T'HJIPOOKCHIOM; A: Makpockonus
HUnentuduxanus TUAPOOKCUIOM;

B: Muxkpockonust
B: KauecTBeHHast peakuus ¢ YKCYCHBIM

AHTMJPUIOM U CEPHON KUCIIOTOM;
C: TCX (manoro3un C,
HPOCHWIUIAPHUINH).

Jlis MaTpuuHOl HacToiku: He MeHee 4,5 %

Cyxoii ocTaToxk
y u He 6onee 7,0 %

Jliis MaTpu4HON HACTONKY: HE MeHee
4,0 % u "e 6omee 7,0 %

Xpanenue B 3amumienHom otrcBeTa Mecte

B 3amumierHoM oTcBeTa MecTe

T'omeonatuyeckue npenaparbl, COUPTOBBIE Ha-
CTOWKH, TOTOBST W3 W3MEIBYCHHOTO CHIpbs JIPC
MOPCKOT0 JIyKa, U TOJIbKO B HEMEIIKOH MOHOTpadun
PeriiaMeHTUPYIOTCS KaueCTBEHHbIE TOKA3aTeIH I0-
Jly4yaeMOW MAaTpUYHOMW HACTOMKH: OTHOCHUTENbHAas
TUIOTHOCTB, CYXOM OCTaTOK M YCJIOBHUS XpaHEHHUS.

Ha ocHoBaHmm cpaBHUTENBHOTO aHamu3a (ap-
MaKOTIEHBIX MOHOTpa(uil Ha JIEKAPCTBEHHOE pac-
TUTEJIBHOE CBIPhE, COJiepKallee CeplledHbIe TIINKO-
3UIbl, YCTAHOBJICH IIEpEUEHb MOKa3aTeNe kauecTBa
C y4eToM TpeOOBaHWI HAIMOHAIBHBIX CTaHIAPTOB.
K paccmarpuBaembIM MoKa3aTelsiM KauecTBa OTHO-
CATCS: OTpeeNICHHEe; MICHTU(PHUKAIMS, BKIFOYA0-
1ast Makpo- ¥ MUKPOCKOTINIO, (PU3NKO-XUMHUIECKHE
METO/IbI OTIpe/ieNiCHHsT ONOIOTMYECKH aKTHBHBIX Be-
LIECTB; MCTBITAHUS, B KOTOPbIE BXOIAT OIpeiesie-
HUE TTOCTOPOHHUX TMPUMECeH, IOTepH B Macce Ipu
BBICYILIUBAHNH, COJCp)KaHUE OOILEH 30JIbI, 30JIbI
HEpPacCTBOPUMOH B KHUCJOTE XJIOPOBOJOPOIHOM;
KOJIMYECTBEHHOE OTpesieNieHre (B COOTBETCTBUU C
(bakTHYECKMMHU JTaHHBIMH); MHUKPOOHOIOTHYECKAs
YUCTOTA; PAAUOHYKIINIBI, TSKEIbIE METAILIHI (B CO-
OTBETCTBUH C TPEOOBAHUSMHU rOCYIAPCTBEHHBIX Op-
ranoB PecriyOnukn Kazaxcran), ycinoBust XpaHeHHs
U CPOK XpaHEHUs (B COOTBETCTBHU C Pe3yJbTaTaMU
WCTIBITAHUS CTAOMIIFHOCTH).

Pe3ynbrarel uccienoBaHus MOMOIJIM B TOHH-
MaHuH ocoOeHHocTel oneHku kadecta JIPC, co-
JIeprKaIero cepedHble TIUKO3UABI, U TEXHOJIOTHH
MOJy4eHus] (apMaleBTHUECKUX MPOAYKTOB C BBI-
COKHUM COJIep)KaHHUEeM OMOJIOTHYECKU aKTUBHBIX Be-
IECTB.

BriBoabI

Takum oOpazom, B pe3yibTaTe MPOBEJCHHO-
o CpaBHUTEIBHOTO aHalu3a TPeOOBaHWH pas-
JMYHBIX (papMakonel Mupa K JIeKapCTBEHHOMY
PACTUTENBHOMY CBHIPBIO, COJEpIKaIIeMy cepJied-
Hele rTauko3unsl: Adonis L., Convallaria L.,
Digitalis L., Nerium oleander L., Strophanthus
DC., Urginea maritima yCTaHOBJIEHO, YTO 00s-
3aTeNIbHBIMU TOKa3aTeIsIMU SIBISIOTCA: OMpeje-
JeHue; uAeHTU(GUKALUS, BKIIOYAOMAs Makpo- U
MUKPOCKONIHUIO, (DHU3UKO-XMMHUYECKHE METOIbI
onpeJeneHust OMONOrniIecKr aKTUBHBIX BEIECTB;
HCIIBITaHUSI, B KOTOPBIEC BXOAST ONPECICHHUE T10-
CTOPOHHHX NpUMeEcEeH, MOTepH B Macce MpH BbI-
CYIIMBAaHWUH, COJAEpKaHHE OOINEH 30Jbl, 30JbI
HEpPacTBOPUMOIN B KHCJIOTE XJIOPOBOIOPOIHOM;
KOJIMYEeCTBEHHOE OIpeiesieHne (B COOTBETCTBUH €
(haKTHUECKMMH JaHHBIMHU ); MUKPOOUOJIOTHYecKas
yucTtoTa. ClenyeT OTMETUTh, YTO HAIMOHAJIbHBIC
TpeboBanus Pecnybnukn KazaxctaH MoJIHOCTBIO
rapMOHU3HPOBaHBl ¢ TpeOoBaHusiMu Dapmako-
neit Mupa. OTIUYUTETBHBIM TpeOOBaHUEM SB-
JSIETCSL SIBJSIIOTCSL TIOKA3aTeNu: PaJuOHYKIHUIIBI,
TSDKEJbIE METaJUIbl, KOTOpBIC SBISIOTCS HAaIM-
OHAJIBHBIM TPeOOBaHMEM M YKECTOoudaeT oOuue
TpeboBaHUA K KadecTBY ChIpbA. lIpoBemeHHBIH
aHaIM3 TO3BOJIMI pa3padoTaTb HOPMAaTHUBHBIN
JOKYMEHT — cleIM(HUKALNI0 KaueCcTBa Ha JIeKap-
CTBEHHOE PACTUTEIBHOE CHIPhE OTEYECTBEHHOTO
MPOU3BOJCTBA, KOTOPBIM MPOU3BOAUTEIN MOTYT
MIPUMEHUTH B NEPCIECKTUBE.
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DISTRIBUTION AND STRUCTURE CENOPOPULATIONS
OF A RARE, ENDEMIC PLANT ALLOCHRUSA GYPSOPHILOIDES (REGEL)
SCHISCHK. IN SOUTHERN KAZAKHSTAN

The article describes the features of the structure of cenopopulations and the distribution of the rare,
endemic plant Allochrusa gypsophiloides. 3 populations, 4 cenopopulations were studied. 1 — popula-
tion — Syrdarya Karatau- Sayasu Gorge; 2 — population — Syrdarya Karatau- Kuyuk pass; 3 — population
Karatau plain, near Birlik village. At the same time, a map-scheme on plant species distribution was
drawn up between 2011 and 2022.

A DEM map was created for the distribution zones of the 3 populations found in the study. Typical
2m? plots were constructed for all cenopopopulations, species density and age composition were calcu-
lated using A.A. Uranov’s method. The average species density varied from 1.5 to 2.9 pcs.

Cenopopulation (CP) — the dominance of generative individuals 1 (population 1), 2 (population 2)
and 3,4 (population 3) corresponds to the state of CP-1 — absolute maximum g,(20,0%), cenopopulation
2-3 and 4- varies from 18,52%, 24,14% and 33,34%. The number of postgenerative individuals in the
cenopopulations is not significantly high, varying within the subsenile ss (0% -13.34%). CP-2-postgener-
ative individuals do not occur, and conversely, there are a sufficient number of pregenerative, generative
individuals. Specifically, individuals im (44.44%), v (33.34%), g1 (18.51%), g2 (3.71%) are found. CP-2
is the youngest cenopopopulation in terms of age composition of all cenopopulations.

When examined in all cenopopulations, immature age state (im) — 0% — 44.45% , virgin (v) — 6.89%
- 33.34%, young generative (g,) — 18.52% — 33.34%, mature generative (g,) — 3.71% — 44.83% , old
generative (g,) — 0% — 28.57% , subsinile (ss) — 0% — varied between 13.34% and no senile (s) individu-
als were found.

Illustrative graphs, tables on age spectrum of Allochrusa gypsophiloides species cenopopopulations
were created and the current state of structural features of distribution and cenopopulations of the plant
was evaluated.

Key words: Allochrusa gypsophiloides, cenopopulation, endemic, age composition, SyrDarya
Karatau, DEM map.
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OnrycTik Ka3sakcraHaa ke3aeceTiH cupek, aHAem Allochrusa gypsophiloides
(Regel) Schischk. ecimairitin, TapaAybl XKoHe LLEHONONYASILMS KYPbIAbIMbI

Makanapa cupek, aHaem Allochrusa gypsophiloides eciMairiHiH TapaAybl MeH UEHOMOMyAs-
LUMSIAQPbIHbIH  KYPbIABIMABIK, €peKLUeAiKTepi cunaTtTaAFaH. TypAiH >aAnbl 3 nonyagumsacel, 4
LeHomnonyAgumsicbl 3eptreaai. 1-nonyasuma — Coipaapust Kapartaybl — Cascy watkaAbl; 2-MonyAsums
— Cbipaapus Kapataybl — Kyiik acybl; 3-nonyaaums — Kaparay aaAbl Xasbifbl bipAik ayblAbl MaHbIHaH
Tabbirsbl. CoHbiMeH Gipre 2011-2022 XbIAAAP apaAbIFbIHAAFbI OCIMAIK TYpiHIH TapaAybl GoMbliHLLIA
KapTa-cxema KypbIAAbI.

3epTTey KesiHAe TaObiAFaH 3 MONYASUMSIHbIH, TapaAy arimMakTapbl GombiHwa DEM  kaprachbl
»Kacaaabl. bapAbik LleHononyAsumsgAapra 2m? YATT aAaHLLIAAPbl CAaAbIHABI, TYPAIH ThIFbI3ABIFbI, XaCTbIK,
Kypambl A.A. YpaHOBTbIH 8AiCi 60MbIHIA ecenTeAai. TypAiH opTawa ThiFbi3AblFbl 1,5 MeH 2,9 aaHa/2 M2
APAAbIFbIHAQ ©3repPA|.
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Lenononyagauus (LUM) — 1 (nonyadumsa 1), 2 (nonyadums 2) >keHe 3,4 (nonyadumst 3) reHepaTtmBTi
AapakTap 6acbim, LIM-1 — abcoaoTTik Makcumym g, (20,0%) KyiiHe calikec, LEHOMOMyAsumst 2-3 >KoHe
4-1e 18,52%, 24,14% >xoHe 33,34% apaAblFblHAQ 63repeai. LleHononyasiumMsaAapaarbl NoCTreHepaTUBTI
AapakTap CaHbl alTapAbikTan Ken emec, cybcuHmaai ss (0%-13,34%) apaabifbiHAa e3repeai. LIM-2
— MoCTreHepaTUBTI AapaKTap Ke3AecrnenAi KeHe KepiCiHwe rnpereHepaTMBTI, reHepaTMBTi AapakTap
CaHbl XXeTKIAIKTI. HakTbipak, im (44,44% %), v (33,34%), g, (18,51%), g, (3,71%) AapakTap Ke3AecCeA|.
LIM-2 — 6apAbIK, LeHOMONYASILMSAAAPABIH, iLLTHAET XKACTbIK, KypPambl G0MbIHLLIA eH, >Kac LLEHOMOMYASLMSI.

3epTTey KesiHAe GapAbIK LEHOMOMYASLMSIAAPAA MMMATYPAbIK, >KacTbIK, Kyii (im) — 0% — 44,45%,
BUPIUHUAAIL (V) — 6,89% — 33,34% , >xac reHepatmeTi (g,) — 18,52% — 33,34 %, opTa reHepaTmBTi (g,) —
3,71% — 44,83%, kepi reHepatusTi (g,) — 0% — 28,57 %, cy6cuHmnabai (ss) — 0% — 13,34% apanbiFblHAQ
©3repAi, an CEHUABAI (S) AapakTap Ke3AecrnenAi.

Allochrusa gypsophiloides TypiHiH LLeHONONyASIUMSAAAPbIHbIH >KACTbIK, CNIEKTPI, ThIF bI3AbIFbl O0MbIHLLIA
TYCIHAIpMe rpaduKkTepi, KeCcTeAep KYPbIAAbI )KOHE OCIMAIKTIH TapaAybl MEH LLeHOMOMYASLMSIAAPbIHbIH,
KYPbIABIMABIK, €peKLLIEAIKTEPIHIH Ka3ipri >karAarbiHa 6ara 6epiAi.

Tyiin ce3aep: Allochrusa gypsophiloides, ueHononyasiumsi, 3HAEM, >acTbik, Kypambl, Cbipaapus
Kapataybli, DEM kapTachbl.
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PacnpocTtpaHeHue M CTPYKTYpa LLEHOMOMNYASILMIA PEAKOT0, SHAEMHYHOro pacTeHus
Allochrusa gypsophiloides (Regel) Schischk. Ha rore Kazaxcrane

B crathbe onmcaHbl OCOGEHHOCTWM CTPYKTYPbl LIEHOMOMYASLUMI M PacnpoOCTPaHEeHUs PEeAKOro,
sHaemmnuHoro pactenunst Allochrusa gypsophiloides. M3yuenbl 6biAm 3 nonyAsiumm, 4 UeHOMOMyASILMN.
1-ag nonyasauus — CbipaapbuHcknini Kapatay — yuleabe Casicy; 2-ag nonyasaums — CblpAapbUHCKKUIA
Kaparay — nepesaa Kyiok; 3-as nonyasums — Noakaparayckas paBHuHa, B6AM3M ceaa bupamk. Bmecrte ¢
TeM, B nepuoa € 2011 no 2022 roa COCTaBAEHa KapTa-Cxema Mo pacnpoCTPaHEHHOCTU BUAQ PACTEHMIA.

bbira co3paHa kapta DEM no 3oHam pacrnpocTpaHeHms 3-X MonyAsiumii, 0OHapy>KEeHHbIX Mpu
nccaepoBaHun. Ha Bce ueHononyAsaumMn OblAM MOCTPOEHbI YUeTHble MAOLAAKM pa3MepoM 2 M?,
MAOTHOCTb BMAQ, BO3PACTHOM COCTaB PacCUMTbIBAAMCH Mo MeToAy A.A. YpaHoBa. CpeAH$IsSl MAOTHOCTb
BMAQ BapbMpoBaa oT 1,5 A0 2,9 wT./2 M2

Llenononyasums (LIM) — npeobaasatoT reHepatueHble ocobu 1 (nonyasums 1), 2 (nonyasums
2) n 3,4 (nonyasiums 3), B COOTBETCTBMM C cocTosiHnem LIM-1 — abcoaioTHbIN Makcumym g, (20,0%),
ueHornonyAsumMn 2, 3 un 4 koaebaoTcs B npeaerax 18,52%, 24,14% wu 33,34%. Koamuyectso
MOCTreHepaTUBHbIX OCOOEN B LIEHOMOMYASILMSIX CYLIECTBEHHO HEBEAWMKO, BapbMpyeT B MpeAeAax
cybeutmAHbIn ss (0% — 13,34%). LIM-2 — noctreHepatnBHbix ocobert He BCTpevaercs, 1, Haobopor,
CYLLECTBYEeT AOCTAaTOUMHOE KOAMYECTBO MpEreHepaTMBHbIX, FeHepaTuBHbIX ocobei. B uyacTHOCTH,
BCTpeyaloTcsl ocobu im (44,44%%), v (33,34%), g, (18,51%), g, (3,71%). LIM-2 sBAsieTca camon
MOAOAOV LIeHOMOMYyASLMEN MO BO3PAaCTHOMY COCTaBy M3 BCEX LIEHOMOMYASILMIA.

[Mpu nccaep0BaHMM BO BCEX LIEHOMOMYASLMSIX MMMATypHOE BO3pacTHOe cocTosgHue (im) — 0% —
44,45% , BUpruHmAbHoe (v) — 6,89% — 33,34 %, Moropoe reHepaTmsHoe (g,) — 18,52% — 33,34 %, cpeaHe
reHepatmsHoe (g,) — 3,71% — 44,83%, ctapoe reHepaTiBHoe (g,) — 0% — 28,57%, CybCHMHMABHbIE (SS)
— n3meHsIAMCb B npeaeaax 0% — 13,34%, a ceHMAbHbIe (s) 0COOM HE BCTPEYaloTCs.

Co3aaHbl MOSICHUTEAbHbIE Tpaukm, TabAMLbI MO BO3PACTHOMY CMEKTPY LIEHOMOMYASILMIA BUAQ
Allochrusa gypsophiloides n aaHa oueHka COBpPEMEHHOrO COCTOSIHMSI CTPYKTYPHbIX OCOOGEHHOCTeN
pacrnpocTpaHeH st U LLeHOMOMYASILMIA PacTeHUSI.

KatoueBbie caoBa: Allochrusa gypsophiloides, ueHononyasiums, sHAEMMK, BO3PacTHOM COCTaB,
CbipaapbmHckuii Kapatay, kapta DEM.

Introduction

One of the largest and most dynamically
developing regions of Kazakhstan is South
Kazakhstan, which is a source of about 50% of
the total flora of Kazakhstan and 41% of the total
number of endemic species of Kazakhstan [1].
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Allochrusa gypsophiloides (Regel) Schischk.
(Acanthophyllum  gypsophiloides  Regel.) is
an endemic species listed in the « Red Book
of Kazakhstan «, belonging to the family
Caryophyllaceae Juss. [2]. This species is a
herbaceous polycarp perennial. The plant has strong
taproots and the above-ground part has a strongly
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branched, spherical shape [3]. The species has a
long life span and a strong rhizome that can weigh
up to 2-3 kg.

Allochrusa gypsophiloides (Figure 1) is a peren-
nial with strong roots. Rhizome long, up to 7 mm
thick; stems 50-80 cm tall, upright, glabrous, whit-
ish or purplish-coloured, with long branches; leaves
1-2 cm long and 0.5-3 mm wide, linear-shelled,
glabrous or very rarely slightly rough, in axils with
shortened shoots; flowers on stem and branch tops
in loose dichasiums, forming wide paniculate inflo-
rescences; pedicels 5-10 mm long; petals white or
pinkish, 1.5 times longer than calyx, wide-oblong,
rounded at top [4,5].

A. gypsophiloides-valuable medicinal and in-
dustrial plant, long exported as the main source of
saponins [6,7]. The species is characterized by a
high content (up to 30%) of oleanolic triterpene
saponins with high surface and hemolytic activ-
ity [8].

In Kazakhstan, field studies of natural popula-
tions of A. gypsophiloides have revealed a signifi-
cant reduction in the natural range of the species as
a result of anthropogenic activities [9].

In creating the source database (Table 1), we
considered locations where the plant Allochrusa
gypsophiloides has been observed in the last 12
years [10,11].

Table 1 — Distribution of A. gupsophiloides species detected between 2011 and 2022

Saryagash district, north-west of Shymyrbai village
Kazygurt district, south-west of Rabat village,
Rabat and south-east of Amangeldi village

Arys district, west of Moynaitas village

Tolebi district, west of Abay village

Tien-Shan, Talas mountain range, western
Aksu-Jabagly, Aksu Canyon

Syrdarya Karatau, mountains Ulkunburultau
Kyrgyz mountain range, Botamoynak mountains
Syrdarya Karatau, Sayasu gorge

Baidibek district, Birlik village surrounding, Karatau plain
Baidibek district, Boraldai ridge, near Karatas

Location Time, year Defined species
South Kazakhstan, Upper Boralday, Karasai gorge 30 June 2011 Georgy Lazkov
South Kazakhstan, Lower Boralday, Akzhar valley 03 June 2012 Georgy Lazkov
Karatau mountain range, Kuyuk pass 13 July 2012 Vladimir Kolbintsev
Alatau mountains (Daubaba), Eastern Gorge 21 June 2014 Evgeny Davkaev

24 June 2015 N. Gemedzhieva, M. Valentina
27 June 2015 N. Gemedzhieva, M. Valentina
29 June 2015 N. Gemedzhieva, M. Valentina
30 June 2015 N. Gemedzhieva, M. Valentina
21 June 2016 Vladimir Epictetov

28 June 2016 Vladimir Kolbintsev

25 June 2017 Vladimir Kolbintsev

13 June 2020 Evgeny Belousov

14 June 2021 Fedor Shakula

01 May 2022 Pavel Gorbunov

Since 1981, 4. gypsophiloides has been included
in the «Red Book of the Kazakh SSR» [12], where
it was proposed to limit the collection of raw materi-
als to 100 tons of dry roots per year and to control
the natural regeneration of the species. Intensive
harvesting of roots without observance of the estab-
lished rules has led not only to sharp reduction of
the species number, but also to strong decrease of
its distribution range. Only a small part of the popu-
lation is protected in Aksu-Zhabagaly and Karatau
nature reserves. The latter publication indicated that
«a licence fee should be imposed» as necessary pro-
tection measures [13].

Previously, the species was one of the most
common plants in its range. In the Kazakh SSR, the
Merke occupied an area within the Taskumirsay-
Saryagash borders. Now this species has a relatively
limited territory and occurs in the foothills of some
mountain ranges of the Western Tien Shan (Karatau,

Talas Alatau, Kyrgyz Alatau and Kazygurt moun-
tain) at a height of 400-1300 m above sea level [14].
It grows in semi-desert, desert-steppe communi-
ties, from the foothill plains to the middle mountain
range.

The problem of conservation of useful plant bio-
diversity is among the topical issues of our time, and
a proper approach to phytogenetic resources, their
deep and comprehensive study, the search for ways
to use, conserve and protect them is highly impor-
tant [15,16].

It is well known that the productivity of spe-
cies and the quality of plant raw materials are
significantly influenced by environmental factors
[17]. Therefore it becomes actual to study biologi-
cal and ecological features of separate species in
various geographical zones and biotopes and struc-
ture of their cenopopulations. In this regard, it was
interesting to study the structure features of three
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populations of gypsophiloides in different ecologi-
cal and cenotic conditions of the South Kazakhstan
region.

The research objective is to identify A.
gupsophiloides populations and study their
abundance, density and age composition.

Figure 1 — Allochrusa gypsophiloides' flowering period

Materials and methods of research

The subject of the study is a perennial
herbaceous, rare species belonging to the family
Caryophyllaceae,  Allochrusa  gypsophiloides
(Figure 1).

The work was carried out according to generally
accepted methods for studying cenopopopulations
[18-20]. The classification of absolute maximums
of ontogenetic groups proposed by A.A. Uranov
and O.V. Smirnova was used to describe
cenopopopulations.

Age composition has great importance for the
self-maintenance of cenopopulations. Age spectrum
help to make both an up-to-date diagnosis of the
condition and an assessment of future development
prospects and are the most important characteristic
of a particular cenopopopulation [20].

To study the age spectrum in each cenopopopu-
lation, longitudinal transects were laid, on which 10-
20 m apart, 2m? (10 plots) were allocated to survey
plots. All individuals of a given species were count-
ed at each plot, with a distribution according to their
age status. The age status was determined mainly
by the aboveground parts: number, shape and size
of leaves, number and length of shoots, presence of
flowers and fruits.

When differentiating the age composition, A.A.
Uranov’s classification was used: p-sprouts; j-juve-
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nile individuals, im-immature; v-virginil; g -young
generative g -mature generative g,-old generative;
ss-subsenile; s-senile individuals [21].

The population density was estimated as the
number of individuals per 2 m*. We refer to a rooted
shoot of generative or vegetative origin as an indi-
vidual.

Mapping of locations was carried out in the Ar-
cGIS 10.4 program. STRM satellite images (2014)
were used to create the DEM map. Digital Elevation
Model (DEM) is a three-dimensional representa-
tion of the earth’s surface represented as an array of
points with a defined elevation [22].

Research results and analysis

The research was carried out in May-June 2022
in different ecological and cenotic conditions of
South Kazakhstan.

Based on the database collected before the study,
a population map of A. gypsophiloides was created
from 2011 to 2022 (Figure 2).

In late May and June 2022, 4. gypsophiloides
populations were found by us in the southern regions
of Kazakhstan. These are: 1) Syrdarya Karatau —
Sayasu Gorge; 2) Syrdarya Karatau — Kuyuk pass;
3) Pre-Karatau plain, Birlik village. Number of
populations — 3, number of cenopopopulations — 4
(Table 2, (Figure3)).
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Figure 2 — Map of the distribution areas of 4. gypsophiloides populations
(1-Karatau plain, Birlik village, 2-Boraldai Range, near Karatas village, 3 — Syrdarya Karatau, Sayasu Gorge,
4 — Alatau Mountains (Daubaba), 5 — Upper Boroldai, Karasai Gorge, 6 — Tien-Shan, Talas mountain range,
Aksu-Jabagly nature reserve, 7 — Karatau Ridge, Kuyuk pass, 8 — Syrdarya Karatau, Ulkunburultau Mountains,
9 — Botamoynak Mountains)

Table 2 — Geographical location of the studied A. gypsophiloides
cenopopulations

Ne Location Geogrsfphlcal

coordinates

Cenopopulation 1 Syrdarya Karatau, 42°53°52.1"N
Sayasu Gorge 70°42°51.1”7E

Cenopopulation 2 | Syrdarya Karatau, 42°45°33.0"N
Kuyuk pass 70°58°40.0”E

Cenopopulation 3 | Karatau plain, near | 42°59°01.1”N
Birlik village 69°31°16.4”E

Cenopopulation 4 | Karatau plain, near | 42°59°00.0»N
Birlik village 69°31°18.2»E

The study of a rare, endemic species assemblage
began by assessing the geographical location of
the environment and establishing its geographical
position. The phytocoenotic and ecological features
of the habitat were then determined according to the
main parameters.

The DEM map was produced for the 3 study
populations (Figure 3). The DEM (Digital Elevation

Model) contains information on the elevation of
the true topography only, excluding vegetation and
other anthropogenic features. It is essential for ob-
taining the most detailed information about the ter-
rain.

As shown in Figure 3, the terrain varies from
230 m to 4,500 m, with populations varying in alti-
tude as shown below:

1. Syrdarya Karatau, Sayasu Gorge — 709 m,
gorge slope; 2. Syrdarya Karatau, Kuyuk pass — 838
m, ridge slope; 3. Karatau plain, Birlik village — 384
m, undulating plain

Population 1 (cenopopulation 1) — Syrdarya
Karatau, Sayasu gorge. Elevation: eastern, located
on a slope of 40° incline. Community: wormwood-
shrubby, population area is 1.0-1.1 km?. Projective
cover of the species: 70-80%, soils are foothill grey-
brown, rocky-gravel, the proportion of large stones
in composition is 60-65%.

Population 2 (cenopopopulation 2) — Syrdarya
Karatau, Kuyuk pass. Exposure: western, located on
30%inclined slopes. Community: mixed grasses with
currants; population area- 1 km?. Projective cover of
the species: 80%, soil is foothill grey-brown, rocky-
gravel, stony 30-40%.
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Figure 3 — DEM location map of the studied 4. gypsophiloides population

Population 3 (cenopopopulation 3,4) — Karatau
plain, near Birlik village two cenopopulations were
found: cenopopulation 3- undulating plain; com-
munity: wormwood-grass; species cover: 70-75%;
soil — foothill Southern common gray, slightly com-
pacted; coordinates: 42°59°01 “N 69°31°16.4 “E;
(cenopopulation 4) — wavy plain; association: cere-
als-mixed grass; species cover: 70-75%; soil: foothill
common gray, slightly compacted. 1 “N 69°31°16.4
“E; cenopopopulation 4 — wavy plain; community:
herb-grass; species coverage: 75-80%; soil: foothill

Southern common gray, weakly compacted; coordi-
nates: 42°59°00.0 “N 69°31°18.2 “E. Population area
is 1.5 km?; cenopopopulation distance is 100-110 m.

In all cenopopulations (CP) — the number of 4.
gypsophiloides plants was 91 individuals. In the
study, the number of cenopopopulations ranged
from 15 to 29 individuals (in the case of each ceno-
popopulation).

The average density of the cenopopopulations
ranged from 1.5-2.9 individuals/2m? in the 3 popu-
lations (Table 3).

Table 3 — Average density of the species A. gypsophiloides (pcs/2m?)

Population 1

Population 2

Population 3

Cenopopopulation 1

Cenopopopulation 2

Cenopopopulation 3 Cenopopopulation 4

1,5+0,5

2,7+1,07

2,9+1,09 2,1+0,98

Results of A. gypsophiloides cenopopulation
analysis at 10 observation sites (2m2 each) in Syrdarya
Karatau mountains, Sayasu gorge, Kuyuk pass and
Birlik village were as follows (Table 3, Figure 4,5):
(im) averaged 0.3 plants belonging to virginile (v)
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state, 4.8 plants belonging to young generative (g,)
state, 6.5 plants belonging to mature generative (g,)
state, 6.8 plants belonging to old generative (g,) state,
4.0 plants, (ss) averaged 0.8 plants, no senile (s) char-
acteristic cenopopulations were found.
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Table 4 — Cenopopulation of A. gypsophiloides

Number of individuals, pieces (n=10) Total
Location
im v g, g, g, ss s

Cenopopulation 1 1 3 3 3 3 2 15
Cenopopulation 2 - 12 9 5 1 27
Cenopopulation 3 - 2 7 13 6 1 - 29
Cenopopulation 4 - 2 7 6 6 21

Average 0,3 4.8 6,5 6,8 4 0,8 - 23

CP-1 and CP-2 were recorded in a mountainous
area. CP-1 —plant height of A. gypsophiloides ranges
from 41-73 cm, east/west diameter 54.0-140.0 cm,
south/north 32-70 cm. The high plant performance
is due to sufficient rainfall during the year.

CP-2 was isolated from the Kuyuk Pass,
Syrdarya Karatau. Specifically, in the indicated
cenopopulation, the plant height was 20-41 cm. Ac-
cordingly, the east/west diameter was noted to be
10.0-55.0 ¢cm, south/north 7.0-41.1 cm.

In these cenopopulations (CP-2, CP-3), plant
densities were reasonably acceptable. The plant
density was 2.7 — 2.9 units.

Average plant and population numbers were re-
corded in cenopopopulations 2 and 4. A lower plant
value was recorded in cenopopopulation 1.

CP 3 — plant height ranged from 29-64 cm. east/
west diameter 22.0-121.0 cm, south/north 14.0-81.0
cm, plant density was 2.9 pcs. CP 4 — plant height
ranged from 41-60 cm. diameter east/west 21.0-80.0
cm, south/north 25.0-77.0 cm, plant density was 2.1
units.

The study analysed the types of
cenopopopulations. According to it, most of the
cenopopopulations were generative and transitional
(Figure 4,5).

A. gypsophiloides has many g, individuals in
the plant. However, not all cenopopulations have
individuals in the senile (s) young state and no
individuals in the immature (im) young state of
CP-3 and CP-4 (Figure 5).

CP-1 (population 1), CP-2 (population 2),
CP-3 and CP-4 (population 3) are dominated by
generative individuals, according to the state of CP-
1-absolute maximum g, (20.0%) cenopopopulation
varies within 2-3 and in cenopopulation 4 —
g,(18.52%, 24.14% and 33.34%) according to the
state of individuals. The number of postgenerative

individuals in the cenopopulation is not significantly
high, varying within the ss subfamily (0% -13.34%)).
The condition of CP-1 is average, but species are
very far apart and the number of species is very low
compared to other cenopopopulations.

CP — 2-postgenerative individuals do not occur,
and conversely, there are a sufficient number of
pregenerative, generative individuals. In particular,
individuals im (44.44%), v (33.34%), g, (18.51%),
g, (3.71%) are found. CP-2 is the youngest
cenopopopulation in terms of age composition of all
cenopopulations (Fig. 4).

Specimens of CP-3 and CP-4 have two
maximum age composition: the first (24.14% -
33.34%) is young generative plants (g ), the second
(28.57% -44.83%) is a group of mature generative
plants (g,) ( Figure 5). The natural condition of the
environment growing in this cenopopopulation can
be explained by the fact that it is more favorable
than the others.

CP-4 (population 3)-predominantly generative
individuals (9.52% to 33.4%). Subsenile (ss) and se-
nile (s) individuals also do not occur. The area of the
cenopopulation is medium, the state of the species
in the cenopopulation is medium, and the number
of individuals in this cenopulation belongs to the
normal category. In terms of species status in the
cenopopulation, the species is complete, with fully
mature leaves and flowers (Figure 5).

Of the generative group species, young
generative (g,) individuals are more common in all
cenopopulations, with no senile generative (g,) age
status in CP-2 in the studied cenopopopulations,
and varying between g,, 20.0%, 20.69%, 28.57%
in the other three cenopopopulations. At the
same time, subsenile (ss) specimens of CP-1,3
are 13.34%, 3.45%, and they do not occur in the
cenopopopulations.
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Figure 4 — Age composition (1,2) of 4. gypsophiloides cenopopulations (number of individuals per group, %).
1 — immature (im), 2 — virginil (v), 3 — young generative (g, ), 4 — mature generative (g,),
5 —old generative (g,), 6 — subsenile (ss), 7 — senile (s)
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Figure 5 — Age composition (1,2) of 4. gypsophiloides cenopopulations (number of individuals per group, %).
1 — immature (im), 2 — virginil (v), 3 — young generative (g, ), 4 — mature generative (g,),
5 —old generative (g,), 6 — subsenile (ss), 7 — senile (s)

During the study in all cenopopulations
immature age state (im) — 0% — 44.45% , virgin (v)
—6.89% —33.34% , young generative (g,) — 18.52%
—33.34%, mature generative (g,) —3.71% — 44.83%
, senile generative (g,) — 0% — 28.57% , subsinile
(ss) — 0% — varied between 13.34% and no senile (s)
individuals were found.

Conclusion

Data on the distribution range and structure of the
cenopopulation of rare Allochrusa gypsophiloides
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are needed to clarify the prospects of their existence.

The result of the research carried out in this
paper is an assessment of the current state of the
four cenopopulations (three populations) of the A.
gypsophiloides plant.

1. According to prevalence of 4. gypsophiloides
plant species, 3 populations, 4 cenopopopulations
were found: Syrdarya Karatau — Sayasu gorge;
Syrdarya Karatau — Kuyuk pass; Karatau foothill
plain, near Birlik village area. Herewith, a map-
scheme on plant species prevalence has been drawn
up for the period from 2011 to 2022.
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2. A DEM map of the distribution zones of the
3 populations found was produced during the study.
SRTM images were downloaded and subsequently
used according to the occurrence point of the
populations.

3. The total number of 4. gypsophiloides species
in the cenopopulations was 91 individuals: CP-1
had 15 individuals, CP-2 had 27 individuals, CP-3
had 29 individuals, and CP-4 had 29 individuals.
The average species density varied from 1.5 to 2.9
individuals/2 m?.

4. In terms of age composition young generative
g, individuals dominated (20.0%, 18.52%, 24.14%
and 33.34%). The life condition of all studied
cenopopopulations was at an average level, CP-1
number of species too low in comparison to the

others and species too far apart. The number of
individuals of g, age composition does not occur
in CP-2, and in the other three cenopopopulations
ranges from 20.0% to 28.57%, the number of
immature (im) age composition occurs only in
CP-1, CP-2. Specimens of CP-3, CP-4 have two
maximums of age composition: the first (24,14%
— 33,34%) is the group of young generative plants
(g,), the second (28,57% -44,83%) is the group of
mature generative plants (g,).

[lustrative graphs, tables on the number and
density by structural features of 4. gypsophiloides
plant cenopopopulations were constructed. According
to the total 4 cenopopulations of the A.gypsophiloides
plant, an assessment of their structural features and
the current state of distribution is given.
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MENTHA PIPERITA )XOHE AGASTACHE RUGOSA
(LAMIACEAE TYKbIMAACDHI) >KAABbI3AAPBIHDbIH,
AOPIAIK ©CIMAIK TEKTEC LUUKI3ATDI
MEH 2®OUP MAMbIH AAY EPEKLLIEAIKTEPI

JKaabbi3 — KeAAeHeH TapMmakTaAFaH TamblpcabakThbl >KOHE >KiHiLIKe TaALUbIKTbl TamblpAapbl 6ap
KOMXKbIAAbIK, LIOMNTeCiH eciMaik. Makarapsa Mentha piperita >keHe Agstache rugosa >xaAGbi3papbiH
3epTXaHaAbIK, >KarAanaa ecipy MYMKIHAIM KapacTbipbiaabl. Mentha piperita >xeHe Agastache rugosa
»aAbbl3AapblHaH 3(UP Marbl aAblHbIM, OHbIH, XMMUSABIK, KypaMbl aHblKTaAAbl. Mentha piperita >xaHe
Agastache rugosa »kaAbbI3AapbIHbIH 3(PUP Marbl CaAbICTbIPMAAbI TYPAE KapacTbIpbiAAbl. XKaAObI3AbIH
3Mp MaiAapblHbIH CamnaAblK, XMMMSIABIK, Kypambl, (pU3MKaAbIK KepceTKillTepi 3epTTeAAl, OAapAbIH,
anblpMalLlbIAbIKTapbl caparaHabl. Mentha piperita >keHe Agastache rugosa >kanbbi3aapbliHaH aAbIHFaH
31p MarAapbIHbIH CAAbICTbIPMaAbl TYPAE (OM3NKAABIK-XMMUSIABIK, Kypambl AMP-cnekTpockonus >keHe
CrnekTpohOTOMETPUS BAICTEPI aPKbIAbI 3EPTTEAAI.

Mentha piperita >xeHe Agastache rugosa >kanbGbi3AapAbIH, €Ki TYpiHiH KypamblHAQ XUMMSIABIK,
KOCBIABICTAp MeALLIepi alKbIHAAAAbI:  (PAABAaHOMAAP, MEHTOA, CarloOHWHAEP, TMOAMCaxapuATep,
KymMapuHaep, TaHnHaep. OcbiFaH Kapan >KaAbbi3AblH, CNEKTPOMOTOMETPUS BAICI apKbIAbI OMTUKAABIK,
ThIFbI3BAbIFbI aHbIKTaAAbl. AAbIHFAH 3(MP MalblHbIH OPraHOAENTUKAABIK, KepceTKiwTepi (6eTi, Tyci, uici,
ABMI) 38PTTEAAI XKBHE XKYPri3iAreH Kesae TycTepi 60MbIHILIA CaAbICTbIPMaAbI baFasay eTKisiaai. Mentha
piperita xeHe Agastache rugosa >kaAbbl3aapbiHaH aAblHFAH 3UP MaMAbl KYHAEAIKTI XKarFAanaAa XKeHe
©HEepKaCINTIK, ayblALLAPYaLLbIAbIK, MEAMLIMHAAbBIK, CaAaAapAd KOAAAHYFa BoAaAbI.

Tyiin ce3aep: XaA0Obi3, WKKi3aT, ecipy, aump Marbl, XMMUSABIK, Kypambl, IMP-cnekTpockonusi,
CneKTpPoOTOMETPMS, OPraHOAENTUKAABIK, KOPCETKILITEDP, bIAFAAABIABIK, XUMMSABIK, KOCBIABICTAp.
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Features of obtaining medicinal plant raw materials and essential oil
of mint Mentha piperita and Agastache rugosa
(Lamiaceae family)

Mentha is a perennial herbaceous plant with horizontally branched rhizomes and thin fibrous roots.
The article discusses the cultivation of Mentha piperita and Agstache rugosa mint in laboratory condi-
tions. The production of essential oil from Mentha piperita and Agastache rugosa mint and its chemical
composition have been established. The essential oil of peppermint Mentha piperita and Agastache
rugosa was considered in a comparative aspect. Essential oils of 2 types of mint Mentha piperita and
Agastache rugosa, chemical composition, physical parameters were studied, their differences were re-
vealed. The relative physicochemical composition of essential oils obtained from Mentha piperita mint
and Agastache rugosa has been studied using NMR spectroscopy and spectrophotometry. In the compo-
sition of two types of mint Mentha piperita and Agastache hydosa, the content of chemical compounds
was determined: flavanoids, menthol, saponins, polysaccharides, coumarins, tannins. In this regard, the
optical density of mint was determined by spectrophotometry. The organoleptic parameters (surface,
color, smell, taste) of the obtained essential oil were studied, as well as a comparative assessment by
colors was carried out. The organoleptic parameters (surface, color, smell, taste) of the obtained essential
oil were studied, and a comparative evaluation by colors was carried out. Mentha piperita and Agastache
rugosa mint essential oil can be used in everyday conditions, as well as for industrial, agricultural, and
medical purposes.

Key words: Mint, raw materials, cultivation, essential oil, chemical composition, NMR spectros-
copy, spectrophotometry, organoleptic parameters, humidity, chemical compounds.
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Mentha piperita xone Agastache rugosa (Lamiaceae TYKbIMIAChL) ’KaIOBI3IaPBIHEIH TOPUIIK OCIMAIK TEKTEC ...
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OC006eHHOCTH NMOAYyYEeHUS] AeKAPCTBEHHOTO PACTUTEABHOIO CbIpbsi
u achupHoro macaa msatbl Mentha piperita n Agastache rugosa
(CemevsicTBo Lamiaceae)

MgTa — MHOroAeTHee TPaBSHUCTOE pacTeHWe C FOPU3OHTAAbHO PA3BETBAEHHbIMU KOPHEBULLLAMM
M TOHKMMWM BOAOKHMUCTbIMM KOpPHAMM. B cTaThbe paccmoTpeHa crnoco6HocTb mathl Mentha piperita u
Agstache rugosa pactit B AabopaTopHbIX YCAOBUSIX. YCTAaHOBAEHO MOAYYeHUE 3(UPHOro MacAa U3 MATbI
Mentha piperita n Agastache rugosa 1 ero xumMmueckumn coctas. IprMpHoe MacA0 MATbI nepedHort Mentha
piperita u Agastache rugosa 6bIAO PACCMOTPEHO B CPaBHUTEALHOM acriekTe. M3yueHbl a(hmpHble MacAa
2 BMAOB MsTbl — Mentha piperita n Agastache rugosa, xummnueckuin coctas, pusmnyeckme nokasaTeam,
BbISIBAEHbI UX pa3Anyums. OTHOCUTEAbHbIN (PU3MKO-XMMNYECKMI COCTaB 3OMPHBIX MACEA, MOAYYEHHbIX
n3 matbl Mentha piperita n Agastache rugosa, 6bIA 13y4eH C MOMOLLBIO METOAOB SIMP-cniekTpockonum
u cnekTpodoToMeTpumn. B coctaBe AByX BUAOB MsiTbl Mentha piperita n Agastache hydosa onpeaeasian
COAEp>KaHMEe XMMUYECKMX COeAMHEHWI: (DAABAaHOMAOB, MEHTOAQ, CarNOHWHOB, MOAMCAXapUAOB,
KYMapuHOB, AYOMAbHbIX BewecTs. B cBa3M ¢ 3TuM GblAa onpeaeAeHa onTmMyeckasl MAOTHOCTb MSITbl
METOAOM CMeKTPOhOTOMETPUN. M3yueHbl OpraHOAenTUYeckKme mnokasaTeAr (MOBEpPXHOCTb, LBET,
3anax, BKYC) MOAYYEeHHOro 3(PMPHOro MacAa, a Tak>ke NMpoBeAeHa CPAaBHUTEAbHAs OLLleHKa MO LiBEeTaM.
M3yueHbl opraHoAenTMyeckre nokasateAm (MoBepXHOCTb, LBET, 3arax, BKYC) MOAYUYEHHOro 3(pMpHOro
MacAa, a NMpoBeAeHa CPaBHMTEAbHAsi OLeHKa Mo LBeTaM. JdurpHoe MacAo MsiTbl Mentha piperita m
Agastache rugosa MOXHO WCMOAb30BaTb B MOBCEAHEBHbIX YCAOBMSIX, a TakXXe B MPOMbILLAEHHbIX,

CEAbCKOX039MCTBEHHbIX, MEAMLMHCKUX LEASX.

KAtoueBble cAoBa: MsiTa, Cbipbe, BblpallMBaHWe, 3(PMPHOE MaCAO, XMMWMYECKMiA cocTas, SAMP-
CMeKTPOCKONMS, CrnekTpoPOTOMETPUS, OpraHOAEenTUYEeCKMe MoKa3aTeAM, BAAXKHOCTb, XMMMYeckue

COeAMHEHMS.

Kbickapryaap

SAMP — saposabik MarutTik pe3onanc, [CC
— KYPBUIFBIHBIH TYC Tpoduii (XallbIKapajblK TYC
koHcopimyMebl, International Color Consortium),
CH, — metun, OH — runpokcni, CH,-CH, - — Qpynk-
LIMOHAJJIBI PaJUKAJIIBI TOIL.

Kipicne

Kan6ez  (mar. Méntha) —  Lamiaceae
TYKBIMJIACBIHBIH ©CIMJIIKTEpi. OCIMIIKTIH OHIKTIT
80-100 cm. bapibIk Typiep eTe XOuI HicTi, OJapAbIH
KOMMIUTriaae MeHton kem. JKamObI3 TyKpIMAac
OCIMJIIKTEp MeTabOoNM3M Ke3iHje TY3UICTIH yIIma
3aTTaplblH — META0OIHUTTEP/IH XUMHUSIIBIK KYPaMbI
OOHBIHIIIA epeKIIeNeHe i, Oy opTypii wictepne
KoHe A(QUP MaHIapBIHBIH OPTYPJIl KypambiHIa
kepineni [1-3].

KanOe13  TYKpIMZAC  OCIMIIKTEp KEHiHEH
KOJIIaHBbLIA/Ibl: TaMaK JalbIHAay1a, KOCMETHKala
— KaroH xanobi3bl (Mentha japonica); durorepa-
1Sl MEH apoMaTepanusiga — cy ajiobi3sl (Mentha
aquatica), 6aTnakTel Xanow3 (Mentha pulegium);
¢dapmakonorusna [4-7].

KanOwI3 epiHTYIIIEp TYKBIMIACH KOCKApPHAK-
thutapra sxarazpl. Onapabie 3500 Typi 6ap. CoHbIH
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imiane 234 typi Kaszakcranma ecemi. OmapibiH
eKIHIII aTaybl TayKaitakai rymai ecimuik [8-10].

KanOe3apr  Oypurikteny kesinge (TyjacHe
Oacraiy) MaychlM MIUIe aiylapblHAa OJKWHAM-
nel. JKanObI3 mbIIaK HeMece KaWIIbIMEH KeCinn
anpiHaAbl. Kyprarnac OypblH CyMEH KYBIN aliFaH
nypeic. KeliH KeyieHKene, >KaKChl JKEIJIETiUIreH
Oenmene kenripimemi. CakTaraH Ke3le MaTallbl
KaIBIKTapAbl KoyjaaHaubl. Mentha piperita ®oHe
Agastache rugosa xanob31apbl KOTHKBUIIBIK IIOTITI
ociMaik Oounbin kememi. Y3eiHALIFRl 100 cM gerin
Oapanpl. KynuHapus, KOCMETOJOTHsS, MEIUIMHA,
TaMakK OHepKaciOl jkoHe YU KardalblHIa Ja eTe
nanganel 0osbIn keneni. Kenrered gopi-1opMeKTiH
KYpaMbIH/Ia Ke37iece/li, ce0e0l ThIHBIIITAHIBIPATHIH
Kacuetri Oap. backa ma aypynmapaslH Ka3bLTybIHA
cenrtirid turizexi [11,12].

JKanObI3ablH XUMHSIIBIK KypaMbl OOMBIHIIIA
aKybI3ap, Maiinap, kemipcynapra Oail. COHbIMEH
Oipre KemTereH BUTAMHHIEP MEH MaKpOdJIEMEH-
Tep, MHUKpOdJIEMEHTTep Kipeni. [lopimik mmkizat
peTiHIe MeIuInHAAa KOJIaHblIaabl. JKanObi3abiH
KYpaMBbIH/IaFbl HETI3r1 KOMIIOHEHT 3up Maibl 00-
Jieint TaObLIabl. COHBIMEH Oipre QuiaBaHoOMITap, Ta-
HUHJIEP, MEHTOJI, KyMapuHJep Ae Kipexi [13].

Kazipri xe3nme amamzarka xanosi3asiH 300-1eH
actam Typi Oenrim. bipak conbiH 20-25-ci raHa
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YJIKEeH cypaHbIcKa ue 0osapl. OHBIH OapiblK TYpiH
3epTTeYIiH KaKeTi JKOK, ce0edi XalbIKapallbiK
MeauIMHagAa KebOiHece Mentha piperita Oypbiil
JKaMOBI3Bl  KOJIAHBUTA Bl  backa kanObI3apra
KaparaHja OHbBIH 0acThl AWBIPMAIIBUIBIFBI EMIIK
KacueTi OoJbI TaObUIA bl AMBIPMAIIBUIBIFEI MCH
KaTap OHBIH ©31HJIIK epPEeKIIeIITi HiciHae OO Ta-
obmans! [14-16].

JKanObI3abIH KambIpakTapbl KapaMa Kapchl op-
Hanaca/pl. JKamnmel OHBIH Jana jKanObI3bl, Cy JKa-
OBI3BI, Oyifpa >KajaObI3, OYPBHIIT JKaJOBI3 CEKUIII
TypJiepi ke3neceni. Jlana sxanobI3bl cyapMalsl JKep-
nepae, e3eH, ken OoibiHaa eceni. OHBI KeOiHece
CaOBIHHBIH WICIH JKaKcapTy YVIIiH IaiganaHaibl,
JIOPUTIK Te MaHbI3bI 0ap €KeHIIr JoyeaeHl. Al
KepMeK (OyphbIi) KanObI3AbIH Karblparbl MEH TYJ
IIOFBIHAH d(hup Maiwl amerHaIs! [17,18].

byn maiiapig Herizi — menros. On napdrome-
pusi, KOCMETHKa, KOHAUTEP, TaMaK ©HEPKICiOiHE,
TIC YHTaFbl MEH IACTACBhIH JKacaraH Ke3Je maiija-
nanpuianel. JKypek Tamblp IKyiieci aypylapbiHa

Kapchl KOJJAHBUIATBIH J19Pi BaIMI0N OCHl MEHTOJ-
JaH anbIiHa bl JKarbIparblH caycakiieH yKalaraHia
JKarbIMZIbl Wic 1biFazfpl. Ce0Oebi, KamblparbiHIa
5% s¢up wmaiibl 6omanpl. Ddup maiibiHga 55%-Fa
nerin MeHTox ke3aecemi [19].

3epmmey maxcamoi. Mentha piperita XoHe
Agastache  rugosa  (Lamiaceae  TYKbIMIACBH)
21caTOBI3IAPBIHBIH TOPLTIK ©CIMITIK TEKTEC IMTUKI3aThI
MeH 3(Hp MalbIH ally epeKIIeTIKTepiH aHBIKTaY.

3epTTEey MaTepHAabl MeH daicTepi

3eprrey xymbictapsl L. YonnxaHoB aThIHIAFb!
Kexkimeray MeMJIeKeTTIK YHHUBEPCHTETIHIH XUMUS
JKOHE OMOTEXHOJIOTHsI KaepachiHBIH JKOHE e
SIMP-cniekTpocKonus 3epTXaHanapblHIa KYpPriziimi.

3eprTey Marepuansl perinae Mentha piperita
JKoHe Agastache rugosa KamOBI3BI  AJTBIHIBL.
KanOb13apIH eki TypiHiH TYKbIMIAapbl Ta3aslaHJIbl,
CTpaTHPUKAINA OTICIMEH OHICNIl. DKCIIEPUMEHT
3epTXaHaja Ka3aH aibIHa JKacaybIHbI (1-cyper).

Araybl 12.10.2020

15.01.2021 27.02.2021

Mentha
piperita

Agastache
rugosa

1-cyper — Mentha piperita men Agastache rugosa »xan0bI3 TyplepiHiH 3epTXaHAIBIK JKaFaaiina ecyi

JKanObi3 >KMHAJIBIN aJbIHFAHHAH KEHiH ap-
Halbl KYPBUIFBl )KUHANBIN, Cy OybIMEH aiay omici
apKBUTBI 2(PUp Malbl anbiHa Oactaiasr [20-22].

XKanbp13 eHiMIepiHiH cama KepceTKilmTepi
(MeMCT 23768-94. )KanOwI31b1H OaChIIFaH XKaIlbl-
pakrapel. TexHWKalblK MIApTTap) CTAaHJIAPTKA
colikec KeJeTiHiI aHbIKTanibel. Mentha piperita
XKoHe Agastache rugosa xanOowI3bIHAH d(hUp MaHBIH
ajry 3epTXaHana cy OyBIH aiay omiCiMEH OpBIH-

Janjabl. ApHailbl KYPBUIFBl KacalJbl JKOHE XKall-
OBI3 JKambIpaKTapbl KOJAAHBULABI. DKCIEPUMEHT
maMaMeH eKi carar 0oifbel yprizinai. On ymiH
XKanObI3 KamblpakTapbl TYOi JeHrejex Kkojbara
CaJbIHBIM, OeTi XKaObUIFaHIIa Ta3apThUIFaH CyMEH
kyiputaael. ComaH KeiiH onap TEINIKe KOHBIIM,
micipai. Tikene#l apanacThIPFBII apKbUIbl 3QUP
Maifbl cy OybIMeH Oipre aiijmangsl jkoHE OeleK
TOT1IIl.
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OpraHonenTuKanblK KepceTKImTep OOHbIHIIA
a¢up Maibl KYIITI oM MEH HiCKe He.

JKanOb3gapaplH ~ ©HIM  CanaJbUIbIFbI
BUIFAJIIBUIBIFBI AHBIKTANIBI [23].

YKabp3nansupmaibiHaATY, OpTaHOICTITUKAIIBIK
Tanay jkacay, aJbIHFaH d(Up MalIapbiHa canaibik
peakmust SKyprisy, >KaJObI3JapbIHBIH ONTHKAJIBIK
TBIFBI3ABIFBIH CIIEKTO(POTOMETPHS O/IiCIMEH 3epT-
Tey, 2Up MalbIHBIH XUMHUSUIBIK KypambiH SMP-
CTIEKTPOCKOMHUSL OMICIMEH 3epTTeYy KYMBICTAphI
Kyprizinmi [24-25].

KOHEC

3epTTey HOTHIKeIepi )KIHEe TATKbLIAY

JKanObI3 eHIMIEPIHIH calachlH aHBbIKTayJa
(U3NKa-XUMHUSIIBIK ~ KOPCETKIIITEpal  3epTTEeNi.
Camanbl aHBIKTAY/IBIH OPTaHOJIENITHKANBIK QJIiCi
Konganbuiabl. OFaH  BUIFAJIBUIBIFBEL  Oap  Kapa
cabakTap MEH >KalbIpakTap >KOHE IIMKi3aT eMec
OeJTiKTep KaTajbl.

Mentha piperita  xone Agastache rugosa
JKATOBI3IAPBIHBIH OHIMCATIAIBIK KOpCeTKimm 1-kec-
TeJle KOPCETUITEeH.

1-xecte — Mentha piperita xaHe Agastache rugosa
JKaIIOBI3IaPbIHBIH OHIMCAIABIK KOPCETKIIIT
Menthe | Agastache
Araybl L
piperita rugosa
blnranapiibirsl, % 12 10
[ukizar emec GemikTepi, cabarbl 8
Kapaiiran sxamsipakrapsl, % 5 6

Mentha piperita xoue Agastache rugosa xain-
ObI3apbiHaH 3up MaliblH ajy mporecci 2 jKoHe
3-cypeTTepie KepceTireH.

3-cyper — Agastache rugosa sxanObI3pIHAH
3¢up MaiibIH axy

Kan6b13 2¢up MailblHa apHaIFaH OpraHoJien-
THUKAJIBIK KOPCETKiII 12-KecTe1e KOPCETUIreH.

Mentha piperita xoue Agastache rugosa xai-
ObI3IapblHaH anblHFaH dGUp Maiibl 4 KoHE 5 cypeT-
TEpJIC KOPCETIITCH.

4-cyper — Mentha piperita »xan0ObI3pIHaH
aspIHFaH YQUp Maitbr

2-cypet — Mentha piperita sxanObi3biHa 23up Mailbia any
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5-cyper — Agastache rugosa xana0bI3pIHaH
aJbIHFaH ApUp Maibl
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OpraHonenTUKajIbIK, XUMUSI-(DHU3UKAITBIK
KoepceTKimTepi OOWBIHINA camackl HOPMAaTHBTI
Ky>KaTTap TajgaOblHa cail )KYPri3iii )oHe CONKECTIK
aHBIKTANBI (2-KecTe).

Mentha piperita xone Agastache rugosa xai-
ObI3ZapblHaH ajblHFAH 3(Up MaWbIHBIH OpraHo-
JIENITUKAIBIK KOPCETKIIITEPIHEH albIpMaIIbUIBIFBI
TeK Tycinae Oonael: Mentha piperita »anObI3bIHAA
aKIIbLI KOHBIP Ooiica, Agastache rugosa xanObi3bl

3¢up MalbIHBIH KaHBIK KOHBIP TYCiHe ne. OnapabiH
TYCIHIETT aWBIPMAIIBUIBIK XUMHSIIBIK KypaMbIHA
OaitaHbICThI [25].

Mentha piperita xoue Agastache rugosa xain-
OBI3IAPBIHBIH XUMHSUTBIK JKOHE (PH3UKAIBIK Kypa-
MBIH aHBIKTAY YIIIH 0JIaH )KeKe (U MaiblH aJJIbIK.

Conman KeiiH KypbUIFbl kuHananpl. Onapra
camaniblK peakiusi JKYprizy mporecci 3-kectene
KapacThIPbUIAIBI.

2-kecte — JKaObI3 MalbIHaH aNbIHFaH (P MalibIHa OPraHOJNENTHKAJIBIK KOPCETKIII KecTecl

Kan6w13eH 2dup

MaWbIHbIH aTaybl Beri Tyci Hici Jomi AWBIpMAIIBLIBIFBI

AKIIBLT OTKIp Antsl
Mentha piperita Maidner .. i i
pip KOHBIP MEHTOIIBIH Hici cankpmarkem | Mainap OpratoJICITHKAILIK
- N KepceTKili OOibIHIIA TeK
. OTKIp MEHTOJIIIBIH IIIBL :
Agastache rugosa Maitnet KaHbIK KOHBIp P L. ’ TYCIMCH QXXbIpaTblIbI.
uici CAJIKBIHIATKBIIIT
3-kecrte — AsbiHFaH 2puUp MaiiblHa caablK PeaKius Kyprizy
XUMUSIIBIK L.
JKyMmbic Gapbicht Mentha piperita Agastache rugosa

KOCBUIBIC aTaybl

dnaBoHounnap

2 M1 Maiira 2-3 TaMIIbl aTFOMUAHUT
XJIOPUJIi €PTiHICI KOCBUIBIIL, OJIap
TyHOaFa TYCIIl, KbI3bUI TYCKE OOSUIIBI.

OH HOTHXE OH HOTHXKE

MenTon

2-3 M1 Maiira 2-3 TaMIlbl BAHWJINH
epTIHICIH, KeHIHHEeH KYKIpT
KBIIIKBIIBIH KOCKaHa, KOK-Kapa TYC
naiiga 6osabl.

OH HoTHXKE OH HOTHXKE

CaroHuHep

1 mu1 Maifra 1-2 TaMIIBI KOPFachIH
aleTaThH KOCKaH Ke3Jie, TyHOa maiina
00 IbIL.

OH HOTHXE OH HOTHXE
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Kecmenin scaneacot

XUMUSIIBIK
KOCBUIBIC aTaybl

Kymbic Gapbichl

Mentha piperita

Agastache rugosa

Tonucaxapunrep

Jlopistik MIMKi3aT JKarbIparbiH NETPH
TabaKiara cablIl,
1-2 tamms JIroross epriHgiciH
TambI3a bl HoTmkeciH/e, KOK-KYJITiH
TYCKe OO0sLIaIbL.

OH HOTHXE

OH HOTHXE

Kymapunznep

Ipobupkara 1 M mait men 0,5mi
HATpPUil THAPOKCHI, CY MOHIIIA1a
KaiHaTHII, 4 MIT TUCTHIBCHTEH CY,
10%-I1bIK TY3 KBIIIKBUTBI KOCBLITAIBL.
Hotmxecinze, TynOa Ty3imim,
naiinaHaspl.

OH HOTHXE

OH HOTHXE

Tanunnep

A) 3 M1 Maiisb
ChIFBIHJIBIFA 5-6 Tamuibl 0,5%-
IIBIK YKEJIaTHH epTiHAaici MeH 1

TaMIIbI KOHIICHTLTI TY3 KBIIIKBLUIBI
KochU1Ibl. OH HOTIOKE KE3iHAe epTiHIl
JTalaHaIbI.

OH HOTIKE

OH HOTIKE

b) 2 tamuibl maiira 1-2 TamIbl Kajaui
OUXpOMAaThI epPTIH/I KOCBLUIA bI, erep
KOHBIP TYCKe 0osiiica, OH HOTHIKE
OepreHi zierex cos.

OH HOTHXE

OH HOTHXE

Mentha piperita xone Agastache rugosa xain-
OBI31apBIHBIH A(HP MANBIHBIH XUMHSIIBIK KYPaMbIH
3epTTeil OThIpa, €Ki KanObI3 TypiHae ae (iaaBaHO-
uarap 6ap ekeHi aHbIKTanabl. Mentha piperita xan-
Ob13bIHNA Agastache rugosa xanObI3bIHA KapaFaHaa
¢dmaBaHoua Memnmiepi xorapbl 60sb1. Cebedi Kophl-
TBIH/ABI OOWBIHIIA Mentha piperita KaHBIK KbI3BLI
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TycKke 00si11bl. MEHTO/IbI aHBIKTAFAH KE3/IC TaFbI1a
Mentha piperita KypambiHga kem Oossl. Carro-
HuHaep Agastache rugosa XalObI3bIHIIA KOFAPBI

MeJepae OOoIbI.

CrexktpodoToMeTp — €Ki arbIHHBIH KaThIHACHIH
eJIIIeyTe apHAJIFaH aclar, OHbIH OipiHIIici — 3epT-
TEJICTIH YArire TYCETiH aFblH, €KiHIIICI — yJIriMeH
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e3apa opeKkeTTeceTiH arblH. ONTHKAIBIK CoyJeie-
HYJIIH 9p TYPJIi Y3BIHABIKTAphI YIIiH OIIeyAl KYp-
ri3yre MYMKIHZIIK Oepeii, COUKECIHIE eJIIey HOTH-
JKECIHJIC aFbIHJApAbIH KaThIHAC CIIEKTP1 aJIbIHAIBI.

OJeTTe OTKI3y CIIeKTpJIepiH HeMece CoyJe
HIBIFApy CIEKTPIEpiH OJIIey YIIiH KOJJIaHbLIa bl
CriektpodoTomeTp-crieKTpopoToMeTpHsia Koiaa-
HBUTATBIH HET13T1 KYpal.

Konopumerpusia xoHe CIIEKTPaIb/bl Tanaayaa
Kosganeaael. CriekTpooTOMETpIEp YIbTPaKYII-
TiH coyjeneH WHQPAKbI3bUFa JEHIH TOJKBIH
Y3BIHABIFBIHBIH OPTYPJIi AMANa30HAapbIH/IA KYMBIC
icreit anmanpl. OchiFaH OalIaHBICTHI acManTap.bIH
OPTYPITi KBI3METTEPI Oap.

[onurpadust camnacelHAarbl  crekTpodoTo-
METpJIepAiH Herisri MakcaTel — Oacma mpo-
[ECTepiH 1o JWHeapu3alusiay >KOHE Kaiuo-
piey. CrektpodoToMeTpiep IKOFapbl caraibl
[IC—npodunbaepai sxacay yIIiH HYKTEIl >XKoHE
aBTOMATTAHABIPBUIFAH OIIIEYNep/i KYprizyre
MYMKIHJIIK Oepexni.

JKanObI31bIH ONITUKAJIBIK THIFBI3BIFBIH aHBIKTAY
VIIiH, 3Up MaWbl SFHA COJ JKAJIOBI3MaH aJbIHFAH
COHBIMEH Oipre IMCTUJIBICHICH CYy Kepek O0oJa-
npl. COHBIMEH, Ta3a KIOBETA 1IIIHE CHI3BIKKA JEHIH
Cy eKiHIICiHe Mail KYWBIIaJbl COUTINT ONTHUKAIBIK
TBIFBI3JIBIKTAPBI AJTBIHABI.

4-kecte — Dup MaimapIbIH ONTHKAIBIK THIFBI3BIFBIH aHBIKTAY

Mentha piperita xoue Agastache rugosa xai-
OBI3TAPBIHBIH, ONTHKAIBIK THIFBI3BIFBIH 4-KecTene
KOPCETLUITEeH.

ONTHKAIIBIK THIFBI3IBIK aHBIKTALIBL. EKi Kkai-
OBI3JIBIH THIFBI3ABIFBI apaIbIFBIHAA albIPMaIIBUTBIK
OaliKaIabl.

Mentha piperita xoHe Agastache rugosa
JKaTOBI3MAPBIHBIH 2UP MaKBl op Kajlail 3epTTeNreH
Oosatbid. OyapiblH camajiblK Kypambl 9/licTeMere
caif xyprizinai. Kypameinza : canoHuHaep . MEHTOI,
(hmaBanomaTap, KymMapuHIEp MEH TaHHUHIEP Oap
SKHJIT1 aHBIKTANAbBl. D(QUP MaWbIHBIH XUMUSIIBIK
KypamblH 3epTTey yuiH SIMP-cnekrpockonus
omiciH KonmauabIk (6, 7, 8-cyperrep).

Mentha piperita kanOBI3bIHBIH (QYHKIHOHAIb-
Il TON curHanbIHBIH SIMP — cnektpi S-kecreze
KOpCETIreH.

OYHKIIMOHAJB B! TOOBI OOMBIHIIIA MATIMETTED:

0,80-2,20 MUTHOHABI YJIEC CUTHAIIBI apachbIHAA
MEHTOJI 0ap eKeHi OUTiH/II;

2,22-4,67 MWIIHOHMBI YJIEC CUTHAIBI apachbIHIa
(raBaHOMTAp MEH CAalIOHUHJEP Oap eKeHi OalKaI b,

6,32 — 8,25 MWUIMOH/IBI YJIEC CUTHAJIBI apaChlH-
Jla apoMaTThl KOMipCyTeKTep Oapbl KOPIiHI.

Agastache rugosa xanObI3bIHBIH (YHKIHOHAIb-
6l TOTI CUTHAIBIHBIH SIMP — crekTpi skacammbl
(6-kecre).

Araybl ToNKBIH Y3BIHABIFB 1 2 3 MoHi
Mentha piperita maiibt 75,9 76,3 76,2 76,1
917,3
Agastache rugosa maiibl 71,7 75,7 77,7 77,0
5-kecte — Mentha piperita xanObI3bIHBIH (YHKIIMAHATBABI TOIT KOMIOHEHTTEP1
Curnan OYHKIIMOHAIB/IBI TOI MynabTUIIETTIT &.ppm
1 CH3-CH2- S 0,80 - 2,20
2 CH2-,CH- S,d, t 2,22 - 4,67
3 ApPOMaTTBI KOMIPCYTEK S 6,32 - 8,25
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6-cypet — JKanObI31bIH KYpaMbIHAAFBI MEHTOJIABIH TYCIpiTiMi

6-xecte — Mentha piperita xanObI3bIHBIH (YHKIIMAHAIBIEI TOII KOMIOHEHTTEP1

CurHabl DyHKIHOHAIIB/IbI TOI MynbTuIIeTTiri &.Ppm
1 CH3-, CH2- S 0,93 -2,30
2 CH2-, CH- s,d, t 2,43 -532
3 ApOoMaTThl KOMIpCyTEeK S 6,12 - 8,35
OyHKIIMOHAIBABI TOOBI OOMBIHIIIA MATIMETTED: * 6,12 — 8,35 MWIITHOH/IBI YJIEC CUTHAMBI apa-
e 0,93—2,30 MIJUTHOH/TBI CHTHAIT ApaJTBIFBIH A CBIHIAa apoMaTThl KOMIpCyTeK Oap eKeHi
MEHTOJI OalKaIbl; OalKaspl.

e 2,43 — 5,32 MWUIMOHIBI YJIEC CHUTHAJbI
apacbiHaa (uIaBaHOUIATAP MEH CArOHUHJIEP
OaiKasIbl;
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Mentha piperita xoue Agastache rugosa (Lamiaceae TYKBIMIACH]) KaTOBI3IAPBIHBIH JOPLITIK OCIMIIK TEKTEC ...
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KopsIThIHABLTAD

Mentha piperita xone Agastache rugosa xain-
ObI3mapblHaH A(pUpP Maibl 3epTXaHaja, apHaibl
KYPBUIFaH KYPBUIFbl apKbUIBI alIbIH/IBL. EKi kanoOb13
OJIIIEHITT alTbIT, d(UP MAWbIH Ty YpIici )KYpri3iii.
XUMUSITBIK Kypambl aHBIKTAy YIIIH canaiblK peak-
st Kyprisiai. Mentha piperita sxone Agastache
rugosa  KaNOBI3TApBIHBIH ~ A(HUpP  MaHBIHBIH
XMMUSUIBIK KYPaMbIH 3€pTTEH OThIpa, €Ki KaiObI3
TypiHze ae ¢uaBoHOMATAap Oap €KeHi aHBIKTAJJIBL.
Mentha piperita »xanOb3piHAa agastache rugosa

JKanmObI3pIHA  KaparaHjga (JIaBOHOHMJ — MeJIepi
arco2apuvl 60106
Cebebi  KOpBITBIHIOBI ~ OOWbBIHWaG  Mentha

piperita KaHBIK KbI3bUI TYCKe OOsuiibl. MeEHTOJI-
Ikl aHBIKTaFaH Ke3le Tarbima Mentha piperita
KypaMmbiHga ken Oonnel. Camonunnmep Agastache
rugosa *anObI3bIHIIA JKOFaphl MeJIepae OOabl.
[onucaxapunrep xanObl3 KypaMblHOa Oipaei
Memmepae. KymapuHaepi aHbIKTaFaH Ke3/1e eKeyi
Jie aca Jaiinan0ajpl, IFHU )KalObI3 KYpaMbIHJIA KY-
MapuH Meiuiepi TeMeH Oonabl aereHi. Tanunaep

ekl kaja0bI3da Ja kesmecTi. Hormkecinae naiiia-
HBIT, KOHBIP TYCKE OOSIIJIBI.

Crnekrpodoromerpus,  SIMP-cniekTpockomnus
ozicTepi apKbUIbl 3GUP MalbIHBIH KypaMbl aHBIK-
tamapl.  CrmekTpoOoTOMETpUs  Ofici  apKBLIBI
ONTUKAJIBIK THIFBI3ABIFEl  aHBIKTAABI.  OJap/IbiH
TBHIFBI3/IBIKTAPBIH/IA aBIPMAITBIIBIK Oaiikaner. O
OJIapABIH KYPaMBIHIAFBI KOMIIOHETTEP MOJIIIEPIHIH
op TYpPJIl €KEeHIH KOpPCeTTI.

Mentha piperita xone Agastache rugosa xain-
OBI3 TYpJICPIHEH AJIBIHFAaH (PP MabIHA OpraHoIen-
MUKAIbIK 3epmmey Hcypeiziieen Kezoe mycmepinoe
auvipmawplivly  Oalikanov..  Mentha  piperita
JKaTOBI3IBIH 3(PUp MaWbIHBIH TYCi aKOIBLT KOHBIP,
Agastache rugosa anObI3IbIH — KAHBIK KOHBIP.

ConbIMeH 0ipre cananblK peakius, CleKTpodo-
tomeTpuss MeH SIMP—cnekTpockonus omicTepine
Al BIPMAIIBLIBIK OOJIIBI.

Mynaesep KaKThIFbICHI

Bapnbik aBTopap MakamaHbIH Ma3MYHBIH OKBITI,
TaHBICKAH oHE MYIACIIep KaKTHIFBICHI KOK.
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QUANTITATIVE AND QUALITATIVE EFFECTS OF 010K —
LACTOBACILLUS PARACASEI AND THE “ECOPROBIOTIC”
PROBIOTIC PREPARATION ON THE GROWTH
AND INTESTINAL MICROFLORA OF FISH

The most important result of fish rearing in closed water systems is to achieve the highest possible
growth rate while creating optimal aqueous environment factors. The growth of fish is influenced by
many factors, including probiotics in artificial diets. In this sense, functional food supplements, includ-
ing pro-, pre- and synbiotics, are gaining increasing attention as an environmentally sound strategy to
improve fish health. The aim of this study was to investigate the effects of the 010K — Lactobacillus
paracasei strain that isolated from Kazakhstan koumiss and the “Ecoprobiotic” probiotic preparation on
the growth of intestinal microflora in Nile tilapia. The study outcomes displayed that live weight of fish
in the experimental groups (010K — Lactobacillus paracasei and probiotic preparation “Ecoprobiotic”)
was higher than in the control group. Moreover, fish fed with the “Ecoprobiotic “ probiotic and 010K —
Lactobacillus paracasei strain had a significantly higher number of yeast cells compared to the control
group. In summary, the 010K — Lactobacillus paracasei and probiotic preparation “Ecoprobiotic” may be
a promising candidate for the improving growth and intestinal microbiota of Nile tilapia.

Key words: aquaculture, tilapia (Oreochromis niloticus), Lactobacillus paracasei, probiotic, immu-
nity, microbiological indicators.
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010K - Lactobacillus paracasei »xaHe «JKONpo6UOTUK» NPOOMOTUKAABIK,
npenapaTbiHbIH, 6aAbIKTbIH, 6CYi MeH ileKk MMKpodAopacbiHa
CaHADIK YKdHe camnaAblk acepi

JKabblk cy >kyreaepiHAe 0aAblk, ©CIPYAiH €H MaHbI3Abl HOTMXKECI CYy OpTaCblHbIH, OHTAMABI
(hakTOpAApPbIH KAABINTACTbIPY KE3IHAE MYMKIH GOAATbIH €H >KOFapbl ©6CYy KapKblHbIHA KOA >KETKi3y.
BaAbIKTbIH 6CYyiHe KenTereH hakTopAap acep eTeAi, acipece xacaHAbl AMeTasarbl npobuoTmkTep. Ochbl
TYPFblAQH aAFaHAQ, (DYHKLMOHAAABI TaFaMABIK, KOCMAAAp, COHbIH, iLLIHAE MPO-, Npe- )KoHe CMHOMOTUKTEP
GaAblK AEHCAyAbIFbIH >KaKCapTyAblH 3KOAOTMSIAbIK, KayiMnci3 CTpaTerusicbl peTiHAE Hasap ayAapTbin
oTbIp. byA 3epTTeyaiH MakcaTtbl — KasakcTaH KpiMbi3biHaH 6eAiHin aabiHFad 010K — Lactobacillus pa-
racasei LWTamblHbIH >XKoHe «IKOMPOOMOTUKAABIK» MPOOMOTUKAABIK, NpenapatTbid, HiA Tiaanmuachl iwek
MMKPOAOPACBIHbIH 6CYiHE 8CepPiH 3epTTey. 3epTTey HOTUXKEAEepPi IKCNepUMeHTTIK TonTapaarbl (010K —
Lactobacillus paracasei >xoHe «IkONpoOGMOTUK» NPOBUOTHKAABIK, Mpernapathl) GaAbIKTapAbIH Tipi cCaAMarbl
GakbliAay ToObIHA KapaFaHAQ XOFapbl ekeHiH kepceTTi. CoHbIMEH KaTap «3KONPOOMOTUK» NPOOUOTUTI
xoHe 010K — Lactobacillus paracasei wrtambiMeH KopekTeHeTiH GaAbikTapaa 6OakbiAay TOObIMEH

66 © 2022 Al-Farabi Kazakh National University


https://doi.org/10.26577/eb.2022.v93.i4.06
https://orcid.org/0000-0001-9925-8527
https://orcid.org/0000-0003-4632-7343
https://orcid.org/0000-0002-1404-8852
https://orcid.org/0000-0003-3389-0188
https://orcid.org/0000-0002-6653-7041
mailto:sagymbek.fatima@gmail.com
mailto:sagymbek.fatima@gmail.com

F.G. Sagymbek et al.

CaAbICTbIPFAHAQ aLLbITKbI XKaCyLIAAAPbIHbIH, CaHbl ANTAPAbIKTal >KoFapbl 60AAbl. KOPbITbIHAbIAAK KeAe,
010K - Lactobacillus paracasei »keHe «9KonpobuoTrk» NpoOMOTHKaABIK, npenapatbl HiA TiAanmnsacbiHbiH
eCyi MeH ileK MMKPOOMOTACIHbIH XKakKcapybl YLiH NepCrekT1BaAbl YMITKEP OOAYbl MYMKIH.

Tynin  cesaep: akBamoaeHuer, Tiaanmsa (Oreochromis niloticus), Lactobacillus
NpPoBUOTUKAABIK, UMMYHUTET, MUKPOOMOAOTMSIABIK, KepCeTKiluTep.
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KoAanuectBeHHoe u kauectBeHHoe BAusinne 010K — Lactobacillus paracasei
M Mpo6MOTHYECKOro npenapara «JKONpoOMOTUK»
Ha POCT U MUKPOIAOPY KHMLLIEYHUKA PbIO

Ba>kHemLLIVM pe3yAbTaTOM BbIpaLLMBaHMS PbI6 B 3aMKHY TbIX BOAHBIX CUCTEMAaX SIBASIETCS AOCTUXKEHME
MaKCUMaAbHO BO3MO>KHOM CKOPOCTM POCTA MNP CO3AAHUM OMTHMAAbHBIX (DaKTOPOB BOAHOM CpeAbl. Ha
POCT pbI6 BAMSIET MHOXKECTBO (DAaKTOPOB, B TOM YMCAE MPOBUOTHKM B MUCKYCCTBEHHbIX PaLMOHaX. B 3Tom
CMbICAe (DYHKLMOHAAbHbIE MuLLEBble AOGABKM, B TOM UMCAE MPO-, Mpe- U CUHOMOTUKM, MPUBAEKAIOT
BCe GOAbLIEE BHMMAHME KaK 3KOAOTMUECKM YMCTasi CTpaTerust yAyuileHus 3A0p0Bbst pbib. Lleabto
HaCTOSILLIErO0 MCCAEAOBaHMS SIBUAOCH M3ydeHue BAMsHMs wtamma 010K — Lactobacillus paracasei,
BbIAEAEHHOIO M3 Ka3axCTaHCKOro KymbICa, M MpOo6MOTUYECKOro npernaparta «JKonpobuoTHK» Ha pocT
KMLLIEYHON MUKPOMAOPbI HUABCKOM TUASIMUK. Pe3yAbTaTbl MCCAEAOBAHUIA MOKA3aAM, UTO XKMBasi Macca
pbi6 B onbITHbIX rpynnax (010K — Lactobacillus paracasei n npobuoTtnueckmii npenapar «IKonpoobroTHK»)
OblAa Bbillle, YemM B KOHTPOAbHOM rpynne. Kpome Toro, y pbl6, CKapMAMBaeMblx MPOGMOTUKOM
«9KonpobroTHk» 1 wtammom 010K — Lactobacillus paracasei, 6bIA0 3HaUMTEABHO OOAbLLIEE KOAMYECTBO
APOXKEBbIX KAETOK MO CPaBHEHMIO C KOHTPOAbHOM rpynmnoi. Takmum ob6pasom, 010K — Lactobacillus pa-
racasei 1 npobuoTMYecKmit npenapar «IKoMPoOUOTHK» MOTYT ObITb MHOrOO6ELIAIOLLIMMM KaHAMAATAMM

AAS YAYULLIEHWS POCTA M KMLIEYHON MUKPOBUOTbI HUABCKOM TUASTUM.
KaoueBble cAoBa: akBakyAbTypa, Tuasnus (Oreochromis niloticus), Lactobacillus paracasei,
NPO6GUOTHK, UMMYHUTET, MUKPOGMOAOTMYECKME MOKA3aTEeAM.

Introduction

The most important result of fish rearing in closed
water systems (CAFs) is to achieve the highest pos-
sible growth rate. The growth of fish is influenced
by many factors, including probiotics in artificial di-
ets (El-Saadony et al., 2021). The role of probiotics
is extremely important, because current understand-
ing of their role shows that microbial communities
of probiotic organisms and the host organism can
enter to a symbiotic relationship (Cristofori et al.,
2021). The host organism creates living and feed-
ing conditions for probiotic microbial societies, the
latter, in their turn, provide the host with various es-
sential substances, including those that increase the
host’s immunity, fight against pathogenic fauna, and
improve growth performance (Hai, 2015).

The term “probiotic” is mainly used in relation to
bacteria that are able to promote the health of other
organisms. The list of probiotic strains is quite limit-
ed. Lactic acid bacteria (Lactobacillus, Bifidobacte-
rium, Streptococcus, Lactococcus, Saccharomyces,

etc.) are a diverse group of microorganisms that ex-
ist both as natural inhabitants of the gastrointestinal
tract and as fermentative lactic acid bacteria in prod-
ucts (Mathur et al., 2020). Most bacteria belonging
to the genera Lactobacillus and Bifidobacterium are
recognized as safe and Bifidobacteriumbeneficial for
humans and animals. Moreover, they have a positive
influence on the formation of some enzymes and vi-
tamins that support digestion, as well as antibacte-
rial substances, contribute to the recovery of the nor-
mal intestinal microflora after disorders related to
diarrhoea, antibiotics and radiotherapy, reduce the
pH of meat and blood cholesterol levels, stimulate
immune functions, suppress bacterial infections and
enhance the absorption of fatty acids (Slattery et al.,
2019; Plaza-Diaz et al., 2019).

The various effects of Lactobacillus have been
reported in humans (Moal & Servin, 2014; Berni et
al., 2017). Moreover, it has been revealed that Lac-
tobacillus paracasei improved growth performance
and intestinal microflora in chicken (Xu et al., 2019).
Besides, previous research has investigated the pro-
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biotic effects of Lactobacillus paracasei and Bifido-
bacterium longum in shrimps (Huang et al., 2022).

In our previous work, we isolated 10K -
Lactobacillus paracasei strain from Kazakhstan
koumiss. However, there is no study on its effect
on fish gut microbiota and growth rate (live weight
etc.). Considering the importance of the lactic acid
bacteria, we hypothesized that 010K — Lactobacillus
paracasei and probiotic preparation “Ecoprobiotic”
may influence growth performance and gut
microbiota in Nile tilapia.

Materials and methods

Experimental design and samples The object
of research was juvenile Nile tilapia (Oreochromis
niloticus), grown using different feeds and technolo-
gies on the basis of TENGRY FISH LLP (Almaty
region, Kazakhstan). The selection of analytical ma-
terial was carried out every 10 days, during 30 days
of cultivation. Samples taken at the beginning of the
experiment were used as controls.

The experiment involved two pools with a vol-
ume of 100 liters with a circular water exchange with
external filtration (biofilter). Each pool was planted
with 50 pieces of tilapia weighing no more than 23 g
each — the control and experimental groups. During
the experiment, the size and weight characteristics
of tilapia were measured in the experimental and
control groups (Pyrsikov et al., 2017).

Bacteria Lactobacillus paracasei was isolated
from koumiss, represents sticks with blunt ends
measuring 2.7-3.1 x 0.9 microns, and tends to form
chains. Gram-positive, catalase-negative, asporoge-
nic, immobile. The macrocolony on agar is convex
with a solid edge, the consistency is oily, and the
surface of the colony is smooth, shiny, white in co-
lor, and opaque. Deep colonies in the form of pieces
of cotton wool, matte. On hydrolyzed milk within
pH 4.0-5.5, it grows very well giving turbidity with
sediment, as well as on milk—-whey, MRS, wort me-
dium and their agarized media. Microaerophile, fa-
cultative anaerobe. The minimum growth is at 20
°C, the optimal is 39 °C, and the maximum is 45 °C.
Milk acidifies to form a dense clot without gas with
a pleasant taste and smell. It coagulates after 16-18
hours at an optimal temperature. The active acidity
is 136T. The maximum acidity is 220T.

Pond fertilization and fish feeding The prepared
dietsweredried atroom temperature, packed inplastic
bags, and cooled at 4 °C to maintain the viability of
microorganisms before feeding experimental fish.
New diets were prepared every two weeks to ensure
that high levels of probiotics were maintained in the
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diet during the experimental period. The fish were
fed by hand 5 times a day in the amount of 5% of
the total fish biomass. Technical water change with
the removal of faeces and food residues was carried
out 2 times a week. The fish were fed by hand. For
feeding tilapia, high-protein domestic compound
feed brand ALLER PERFORMA 2 mm was used.

Figure 1 — Lactic acid bacteria were grown
in culture media and the process of counting

010K — Lactobacillus paracasei strain and
probiotic preparation “Ecoprobiotic” quantitative
and study ofthe impact on the dynamics of qualitative
changes: 1st control group; 2nd 010K — group treated
with a strain of Lactobacillus paracasei; 3rd group
was given the probiotic preparation “Ecoprobiotic”.

Table 1 — Experimental design

Experience . Amount
No variant Features of feeding of fish
Control 100% basic diet 50
Experience 1 95% basic diet + 5% 50
I 010K — Lactobacillus paracasei
Experience 2 | 95% basic diet + 5% probiotic 50
«Ecoprobioticy

Analysis and identification of gut microbiota At
the end of the feeding period, the fish were starved
for 24 hours to ensure bowel movements, and a
random sample of 3 fish was selected after each
treatment. The fish was sacrificed, dissected and
opened longitudinally. The entire intestine of the fish
was aseptically removed. The finished suspension
was coarsely sieved using a sterile nylon mesh (100
um). The homogenates were serially diluted to 10-4
in volumes of 9 ml of sterile 0.85% saline. A total
plate count was performed by spreading 0.1 ml of
each homogenate onto Tryptone Soy Agar (TSA)
and incubating at 37°C for 16 hours.
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Yeast cell counts were performed by applying
0.1 ml of the homogenate to Sabouraud agar. The
plates were incubated at 25 °C. for 5 days and
yeast cells were counted using a colony counter.
Dominant colonies were purified and identified
based on morphological characteristics and growth
parameters using biochemical tests and standard
Lactobac isolation methods. The number of bacteria
and yeast cells was expressed as CFU g—1 of the
intestine.

Figure 2 — Dissected Nile talapia

Statistical Analysis All data were expressed as
mean =+ standard error of the mean (SEM). Bacterial
and yeast cell counts in the gut were logarithmically
transformed before analysis. A one-way ANOVA
test was used to test for significant differences
between groups at P <0.05. When overall differences
were found, Tukey’s HSD test was used for pairwise
comparisons between groups at P < 0.05. All
analyses were performed using Statistical Products
and Service Solutions (SPSS version 20) software (
Mary et al., 2019).

Results and Discussion

At the end of the experiment, to assess
the effectiveness of the effect of strain 0/0K
— Lactobacillus paracasei and the probiotic
“Ecoprobiotic” on the body of the tilapia in artificial
conditions, the fish breeding results were obtained,
as shown in Table 1.

The total increase in live weight of fish 2nd
(010K — Lactobacillus paracasei) and 3rd (probiotic
preparation “Ecoprobiotic”) in the experimental
groups was higher than in the 1st (control) group.
Among them, the 3rd group gained the largest live
weight, that is, the group that used the probiotic
preparation “Ecoprobiotic” (P<0.05).

Table 2 — Effect of 10-K Lactobacillus paracasei and probiotic preparation “Ecoprobiotic” on live weight size of fish (M+m)

Experimental groups
Indicators Control Experience 1 Experience2
100% basic diet 95% basic d}et +5% . 95% basic diet + 5% probiotic
010K — Lactobacillus paracasei «Ecoprobiotic»
Planting density pcs/100 1 50 50 50
The initial individual weight of fish, g 23 23 23
Final individual weight of fish, g 45+0,2 55+0,2 64+0,2
Individual weight gain of fish, g 22+0,2 33+0,2 41+0,2
Survival, % 90.0 98,0 100

*Differences are significant at p < 0.05

An increase in the mass accumulation coefficient
indicates an improvement in the digestibility of food
by fish. The positive effect of probiotics on the vi-
ability of fish, their growth rate and fish productivity
is shown in Table 2. The outcomes displayed that
the growth rate of fish treated with “Ecoprobiotic”
and the 010K — Lactobacillus paracasei strain is
higher than in the control group.

Intestinal microbiota At the end of the ex-
periment, the highest level of total bacteria in all
Petri dishes was recorded in the second experi-

ment, i.e. fish fed with the probiotic “Ecoprobi-
otic” (2.05 x 10-4 log Coe G-1), and the lowest
indicator was in the control group. In addition, it
was significantly higher for all fish fed with the
010K-Lactobacillus paracasei strain in the intes-
tine compared to control. The average values of
lactic acid bacteria from the intestinal microflora
of fish were higher in fish belonged to the 2nd
experimental group.

As a result of the experiment, fish from in the
both groups using the strain 010K-Lactobacillus
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paracasei and the probiotic drug “Ecoprobiotic”
showed good general clinical condition.

Modern fish farming is based on intensive tech-
nologies, including in closed water supply installa-
tions, the peculiarity of which is the high density
of planting in limited areas, which significantly in-
creases the risk of infection of fish with pathogens
of dangerous infections (Blandford et al., 2018).

Antibiotics of various functional groups are used
as preventive and therapeutic agents for infecti-
ous diseases (Schmidt et al., 2017). As a result, the
virulence of microorganisms increases, fish weights
drop significantly and there is a strong decline in
fish-breeding indicators (Kibenge et al., 2012). One
of the ways to solve this problem is the use of mod-
ern probiotic drugs.

Table 3 — Quantitative and qualitative indicators of the intestinal microflora of fish after the application of 010K — Lactobacillus
paracasei and the probiotic drug “Ecoprobiotic”, Ig CTB / g. (M+m; n=50)

— Totalg[il?;e( ngZ; 1E/II(I){gSCFU Yeast (log CFU g-1) (10-4) Lacto.paracz(llsgi_ %)g CFU g-1
Mean=£S.E. Mean=+S.E. Mean=S.E.
1 2 3 4
Control 1.69 +0.06 1.38+0.02 1.35+0.02
Experience 1 1.75+0.02 1.94 +0.02 1.79 £ 0.03
Experience 2 2.05 £0.07 2.07+0.12 2.33 £0.05

MRS- de Man, Rogossa and Sharpe; CFU- colony-forming unit.

In this study, we observed an increase of yeast
cells and in the intestines of fish fed by 0/0K —
Lactobacillus paracasei. This indicates that the
respective probiotic has caused bacteria to multi-
ply in the intestines of the fish. There were fewer
pathogenic bacteria in the intestines of fish fed
with lactic acid bacteria, which is a sign of in-
creased immunity. The intestinal microbiota often
plays an important role in preventing intestinal
colonization by pathogens. Based on the results
of the study, it confirms the outcomes of our pre-
vious studies that showed the antagonistic effect
of 010K — Lactobacillus paracasei that may act
against pathogenic bacteria and lead to the stim-
ulation of the immune system and the improve-
ment of the microbial balance of the intestine.
Biwas et al., (2013) studied the improvement of
cytokine-mediated immunity in Japanese fish by
use of the Lactobacillus paracasei strain. Lactic
acid bacteria isolated from koumiss diminished
the harm caused by E. coli and increased the ex-
pression levels of tight junction proteins in mice
(Ren et al., 2022). In addition, Lactobacillus casei
Zhang affected immune responses in humans (Ya
et al., 2008).

Furthermore, the weight and growth rates of
the Nile tilapia were greater in both experimental
groups than the control group. The efficiency of
aquaculture is largely determined by the quality and
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quantity of feed used. Reducing feed costs is one of
the main economic factors that increase the profit-
ability of fish farming (Ringo et al., 2020). Probiot-
ics added to the feed have a significant impact on
feed consumption per unit of fish growth because
they contribute to their fuller assimilation, neutral-
ization of mycotoxins coming with feed, displace
pathogenic microflora and strengthen the general
resistance of the fish organism (Aguilar-Toala et
al.,, 2021). Based on the results obtained during
the experiment, we can assume the economic ef-
ficiency of probiotics application in fish farming.
Previously, Ljubobratovic et al., (2017) reported
positive effects of Lactobacilli growth, microbiota
balance and skeletal development in fish. L. plan-
tarum significantly stimulated the growth and pro-
tection against infections in fish (Van Doan et al.,
2014).

Meanwhile, there are few studies on potential ef-
fects of the Lactobacillus paracasei on body weight
and growth rate in fish, and therefore, this study was
conducted to partially fill that gap.

Conclusion

In the course of experimental feeding and rearing
of the Tilapia experimental group, a pronounced
positive effect of the industrial probiotic preparation
“Ecoprobiotic” and 0!0K-Lactobacillus paracasei
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was established. The live weights of experimental  biotic preparation “Ecoprobiotic” may be a promis-
groups were increased compared to control group.  ing candidate for the improving growth and intesti-
Thus, the 010K — Lactobacillus paracasei and pro-  nal microbiota of Nile tilapia.
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CHNXEHNE MHTUBUPOBAHUA ®EPMEHTOB
TAXEABIMU METAAAAMMU IN VITRO
C nMomMouwbio NMNPOAUHA

M3yueHa akKyMyASLIMS MPOAMHA B OTBET Ha HEOAAronpUSATHbIE BO3AEMCTBUS THXKEABIX METAAAOB
Ha pacTeHus. AAs BbISICHEHUSI POAM MPOAMHA B OTBETHOM peakLMM pacTeHWsl Ha CTPecC, BbI3BaHHbIN
TSXKEABIM METAAAOM, M3y4YaAn 3PGEKT 3TOM aMUHOKMCAOTbI HA MHIMOMPOBAHUE HUTPATPEAYKTA3bI in
vitro. BblAa BbisIBAEHA CMIOCOBHOCTb MPOAMHA 3aLUMLLATL HUTPATPEAYKTA3Y OT AEMCTBUS LMHKA, MEAM,
cBuHUa M Kaamus. OBCYXKAQIOTCS TakxKe M APYyrue 3alMTHbIE MEXaHWM3Mbl aKKYMYASLUMU MPOAMHA
OT CTPecca, BbI3BAHHOTO TSXKEAbIMM MeTaAAamMu. B AOMoOAHEHMe K aHTMOKCMAAHTaM, COeAMHEHMs,
Ha3blBaeMbleé OCMOMPOTEKTAHTaMM, TaK>Ke UrpatloT 0COOYI0 POAb B OOAErYEHNM HEraTUBHOIO BAUSIHUS
OKMCAMTEABHOTO CTpEecca, BO3HMKaloWEro B pacteHusx. K HUM OTHOCATCS rAMUMHOETanH, MPOAMH,
MaHHUTOA. Cpean HUX GMOAOIrMYEcKas PoAb MPOAMHA LUMPOKO PACPOCTPAHEHA CPEAM PACTEHMM.
Pe3yAbTaTbl HaCTOSILLErO WCCAEAOBAHMs CBs3aHbl C  pa3paboTKOM MpeArnoceBHon o06paboTku
(NparMmHra) 3epeH pasAMYHbIX COPTOB SIPOBOW MLIEHULbI AAS MOBBILIEHUS YCTOMYMBOCTU K TSXKEAbIM
MeTaAAaM, YPOXKarMHOCTU M KayecTBa CeMsH. VccaepOBaHME HampaBAEHO He TOAbKO Ha MOBbILIeHWe
BCXOXKECTU CeMSsH, POCT U PasBUTUE MX BCXOAOB B YCAOBUSIX BO3AEMCTBUS TSXKEABIMU METaAAaMMU,
HO M Ha ONpeAeAeHVe COAEP>KaHUSl MPOAMHA B CEMEHax, MPOPOCLUMX MOCAe npaimMuHra. [parimuHr
B Pa3AMYHbIX KOHLIEHTPALMSIX PacTBOPA COAM MEAM MPOBOAMAWM B BbILLEYMOMSHYTBIX YCAOBMSX U
M3yYaAM, KaK U3MEHSIIOTCS YPOBHM MPOAMHA B POCTKax MileHuLbl. [1oAyyeHHble pe3yAbTaTbl BriepBble
MoKasblBAlOT U3MEHEHWe COOTHOLUEHUS aHTUOKCMAQHTOB M OCMOMPOTEKTAHTOB MPU OKUCAUTEAbHOM
CTpecce, BbI3BAHHOM TSXKEAbIM METAAAOM.

KAtoueBble CAOBa: MPOAUH, TSXKEAbIE METAAAbI, HATPATPEAYKTa3a, MHIMOMPYIOLLAs KOHLEHTpaLUums,
MeHnUa, KOMIAEKC KaAMUIA-MPOAWH.
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L.N. Gumilyov Eurasian National University, Kazakhstan, Astana
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Proline-assisted reduction of enzyme inhibition of heavy metals

The accumulation of proline in response to the adverse effects of heavy metals on plants has been
studied. To elucidate the role of proline in the plant response to stress induced by heavy metal, the ef-
fect of this amino acid on the inhibition of nitrate reductase in vitro was studied. The ability of proline to
protect NR from the action of zinc, copper, lead and cadmium was found. Other protective mechanisms
of heavy metal-induced proline accumulation are also discussed. In addition to antioxidants, compounds
called osmoprotectants also play a special role in relieving the negative effects of oxidative stress that
occurs in plants. These include glycinbetaine, proline, and mannitol. Among them, the biological role
of proline is most common among plants. The results of this study are related to the development of
pre-sowing processing (priming) of grains of various varieties of spring wheat to increase its resistance to
heavy metals, yield and seed quality. The study is aimed not only at increasing seed germination, growth
and development of their seedlings under heavy metal exposure, but also at determining the amount
of proline in sprouted seeds after priming. It was carried out under the above-mentioned conditions of
different concentrations of priming and copper salt solution and studied how Proline levels change in
wheat sprouts. The obtained results show for the first time that the relationship between antioxidants and
osmoprotectants changes during oxidative stress caused by heavy metal.

Key words: proline, heavy metals, nitrate reductase, inhibitory concentration, wheat, cadmium-
proline complex.
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AybIp MeTaAAapAbIH, depMeHTTepAi MHTMOUpAeYIH
NMPOAMH KOMETiMeH in vitro TeMeHAeTy

Makanaaa ayblp MeTaAAaPAbIH, 6CIMAIKTEPre KOAAMCbI3AbIK, TYAbIPATbiH 8CepiHe >kayarn peTiHAe
MPOAMHHIH, KMHAKTAAYbl 3epTTeAAl. OCIMAIKTEPAIH ayblp MeTaAaap TYAbIpaTbiH CTpecke kayar
peakumsCbiHAAFbI MPOAMHHIH, POAIH aHbIKTAy YLIiH OCbl aMMH KbILWKbIAbIHBIH HUTpATpeAykTasa dep-
MEHTIHIH TeXkeAyiHe TUri3eTiH acepi in vitro karaanbiHAQ 3epTTeAAi. [POAMHHIH, HUTpPaTpeAyKTa3aHbl
MbIPbILL, MbIC, KOPFaCblH >XKOHE KaAMMMAIH 9CepiHeH KOopFail aAaTbiH KabiAeTi aHbIKTaAAbl. AybIp
METaAAAPAbIH, 9cepiHeH naiaa 6OAATbIH MPOAMHHIH XKMHAKTAAYbIHbIH KOPFAHbICTbIK, MEXaHM3MAEpi
TaAKbIAQHADBI. AHTMOKCMAAQHTTapAaH 0acka OCMOMPOTEKTAHTTApP AEN aTaAaTbiH KOCbIAbICTAp Ad
eciMAIKTEpPAE MarAa OOAATbIH TOTbIFY CTPECIHIH Kepi 8CepiH >XEHIAAETYAE epeklle POA aTKapaAbl.
Onapfa rAaMumMHOeTamH, NPOAMH, MaHHUTOA >kaTaabl. OAApPAbIH, ilLIIHAE NMPOAMHHIH GMOAOTUSIABIK, POAI
OCIMAIKTEPAIH apacbiHAa KeH TaparaH. OCbl 3epTTeYAiH HOTMXKEAepi >KasAblK OMAANAbIH SPTYPAI
CYPbINTaPbIHbIH ABHAEPIHIH ayblp METAAAAPFA TO3IMAIAITIH, TYKbIMHbIH ©HIMAIAITI MEH CanacbiH apTTbIpy
ywiH ceby arAblHAQ OHAEYMEH (MpPariMMHI) GaiAaHbICTbl. 3epTTey Tek TyKbIM OHFIWTIriH apTTbipyFa,
ayblp METAAMEH 8Cep eTY >KaF AalblHAA OAAPAbIH KOLLETTEPIHIH 6Cyi MEH AaMyblHa FaHa eMeC, COHbIMEH
KaTap NpanMMHITeH KeMiH eCin WbIKKaH TYKbIMAAPAA NMPOAMH MOALLEPIH aHbIKTayFa GarbITTaAraH. Mbic
TY3bl €PITIHAICIHIH 8PTYPAI KOHLEHTPALMSAAPbIHbBIH, )KOFApblAQ alTbIAFAH >KaF AalAapbiHAQ [paiMmUH
JKYPri3iAin, 6maait ©CKiHAEPIHAEr MPOAVMH AEHTeMAEpiHiH KaAal e3repeTiHi 3epTTeAAi. AAbiHFaH
HOTMXKEAEP aAFall PeT ayblp METAAA TYAbIPATblH TOTbIFY CTPeCi Ke3iHAeri aHTMOKCUMAQHTTap MeH

OCMOINPOTEKTAHTTapPAbIH apakaTbIHACTAPbIHbIH, 63repeTiHiH KepCceTin oTbIp.
TyHiH ce3aep: NPOAMH, ayblp METAAAAD, HUTPATPEAYKTA3a, MHTMOUTOPABIK, KOHLIEHTpaLUumsl, Guaai,

KaAMWIA-NIPOAMH KeLUeHi.

CoxpaieHust 1 0003HAYEHUSA

HP — nutparpenykrasza; S[ATA — stunennuna-
MuHTeTpaykcycHas kucnora; HAJIH — HukoTuHA-
MUIaJICHUHINHYKJICOTH]]

BBenenne

HebumaronpusTHeIe yCIIOBUSI OKpPYIKaIOIIEH cpe-
JII BBI3BIBAIOT CTPECC B PACTEHHSX, @ 3TO B CBOIO
ouepe/lb — aKKyMYJISALHUIO METaOOJIHUTOB. AMUHO-
KHCJIOTA-TIPOJIUH  OOJIBIIIE BCEro PaclpOCTPaHEH
cpemu Takux MeTabonnToB. bhITO TOKa3aHO, 4YTO
IIPOJIMH aKKyMYJIHUPYETCS B YCJIOBHSAX HEIOCTaTKa
BOJIBI, 3aCOJICHHSI, TOXOJIOJIaHUS, BBICOKOH TeM-
nepaTypsl [1] 1 BO3MEHCTBUS TKETBIX METAIIIOB
[2]. 3BecTHO, UYTO MPOJIUH UTPAET TJIABHYIO POJIb B
OCMOPETYJISIIIUK U OCMOYCTOWYHBOCTH PACTHTENb-
HO¥ KieTkH [3].

Baxnoe 3HaueHue I KU3HEACATCIbHOCTU
pacTeHui B YCJIOBHSAX 3aCOJICHUS MMEET W3MEHe-
HUE BOJHO-OCMOTHYECKOTO pEeXHMa, OCOOEHHO
CTENEHb OCMOPETYJIALIMU PACTEHUM. YBEIUYECHUS
OCMOTHYECKOTO IMOTEHI[MAJIa KJIETOYHOTO COKa
COTIPOBOXK/IAETCS  TOBBIICHUEM  KOHIICHTPAIUU
B KJIETKC OCMOJIMTOB, TaKUX KaK IIPOJIMH, IOJIH-
aMUH, OpPraHUYeCKHe KHCIOTHI W JIPYTHE HH3KO-
MOJIEKYJIApHBIE coeanHeHus. llepBocTeneHHyI0
poJib B pOCTE€ YCTOMYMBOCTU PACTEHUH, MOCHEN0-

BaTEIILHOMY BO3ACHCTBHIO (PAaKTOPOB cTpecca OT-
BOAMTCSA MOBBIIIEHHOMY COJIEPKaHUIO TMPOJINHA.
bbu10 yCcTaHOBIEHO, YTO B YCTOMYMBOCTH K HeE-
ONaromnpusATHBIM YCIOBHSIM OKPYKAIOWIEH Cpebl
BAKHYIO POJIb UTPAET HE TOJBKO CaM IPOJIUH, HO
1 ero npousBojHbIe. X 3K30reHHOE M00aBIeHNE B
00beKT APPEKTUBHO ACUCTBYET HA YCTOHYMBOCTH
pactenusa. Hampumep, HEKOTOpBIE pacTeHHUs poja
Melaleuca, >HmeMHKW ABCTPaUH, OTIHMYAIOTCS
CIIOCOOHOCTBIO BBIIEPIKHMBATH CTPECCHI OKpPYIKaro-
meit cpeasl. X ycToMUMBOCTD K cTpeccaM CBs3a-
HO C aKKyMYyJIAIHEH OOJBIIOr0 KOJHMYECTBA aHAIIO-
roB nposuHa. K HUM oTHOCATCS N-METWINPOJIUH,
TpaHC-4-TUIPOKCU-N-METUINPOIUH U TpaHC-4-
TUJPOKCU-N-TUMETWINPOJIMH. ITH OCMOIIPOTEK-
TaHTHl MOXKHO JIETKO AKCTPAarupoBaTh U3 pacTeHUil,
1 00pabaThiBaTh UMK CEMsIHA M OIIPBICKUBATH JIH-
CThsl JJIsl MOBBILIEHUS! YCTOMYMBOCTH PACTEHHUSI K
onorndyeckuM crpeccam. 110 TaHHBIM ypOXKaHHOCTH
pacTeHHI UCIIOJIb30BAaHUE ATHX BELIECTB MPUHECIIO
18000 gomrapor CIIA ¢ kaxxmoro rekrapa [4,5,6].

XOTsI U3BECTHO TO, YTO BBICOKAasl KOHIIEHTPAIH
TSDKEJIBIX METAJIOB BBI3bIBACT aKKYMYJISIIIUIO MPO-
JIMHA, OJIHAKO, /10 CHUX IIOP OCTAETCSI HE BBIICHEH-
HBIM MEXaHHU3M JCUCTBHS MPOJIMHA, 00eCTIeUnBal0-
LIMH 32Ty (EPMEHTOB OT TOKCHYHBIX METAIJIOB.
TeMm He MeHee NMPeANnoaaraeTcs, YTo IPOIUH MOKET
UMETh Pa3UYHble MEXaHU3MBI 3aIIUTHl PACTUTEIb-
HBIX (PEPMEHTOB OT TSDKENBIX MeTaioB. Panee
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HaMU OBLJIO MOKAa3aHO, YTO TSKEIbIC METaJUIbl Ta-
KHe, KaKk KaJMHii, MeJlb ¥ IWHK HHTHOUPYIOT in Vivo
aKTUBHOCTH HUTpaTpenykrassl (HP) [4].

Henpto Hameil paboThl sIBISICTCS H3yuYCHHE
a(ddexTa mporrHa Ha WHTHOMpoBaHUE (QepMeH-
TOB TSDKENBIMH MeTajllaMH. B kadecTBe 00bekTa
HCCIICIOBAHUSI MBI BBIOpaM MOJIHOACHOCOIEpKa-
it pepment-autparpeaykrazy (HP, EC 1.6.6.2)
13 KOpHEW niieHulpl. Ha JaHHbBII MOMEHT HET CBe-
JeHUH, 4To cyOcTpaT (HUTpAT) WM MPOAYKT (HH-
TPHUT) 3TOro (pepMeHTa MOKET B3aMMOJICHCTBOBATE
C TSDKENIBIMU METaJlJIaMU, CHUKAask UX WHTHOHPYIO-
iee JeiicTBHE.

MaTepna.mﬂ U METOAbI

Jns Toro, 4ToOBI MCKITIOUMTH HEXKEIaTeNbHOE
KOMIUIEKCOOOPa30BaHNE TSDKEBIX METAIIOB JIpy-
'MMH OelKkamMu OE3KJISTOUHOTO KCTPAaKTa PacTeHUH,
Mbl ouminaiy HP kopHel mHieHuilbl XOpoIo pas-
paboTaHHBIMH MeToaMu. J{J1s oyyeHus rpenapara
HP, mpopocTku nineHuIp! MpopaniuBaCh B TCYCHUES
8 nHel B cpenie, coneprkanieii 0,5 MM Hutpara. Kopau
1ocJie TUATEIbHOW TMPOMBIBKA JIUCTUILIMPOBAHHON
BoJOM romorenmuposanu B 0,1 M natpuii-pocdart-
HOM Oydepe, coneprkamem 3 MM nutnotpeiitona, 10
MM monienitura, 10 MM deHmMeTmIICybGhoHUI(-
ayopunau 1 MM DJITA. JI7st momyueHus BBICOKOOYH-
merHoro mpemnapara HP: 1) akcTpakT kKopHe# BbIca-
suBain 35% cynbhaToM aMMOHUSI, 2) 00ECCOJICHHBIN
rens¢uibTpanreil npenapar HP abcopOupoBamm Ha
royOyto cedaposy («Bio-Rady», USA), 3) u3 ceda-
po3sl epment amronposanu 10 MM HAJTH. Omnpene-
nenue aktuBHOCTH HP mpoBommimm cormacHo MeTomy
Savidov u apyrue [5].

OKCIepUMEHT TPOBOIWICA B J1aOOPaTOPHBIX
YCIIOBUSIX TIPH CPEIIHEH JTHEBHOW / HOYHOW TeMIie-
patype 20/18°C, OTHOCHTENHFHOW BIAXKHOCTH BO3-
myxa oT 50 1o 55% 1 OCBEIIEHHOCTH OKpY KaroIei
cpensl. OOpasipl ObLT coOpaHbl uepe3 7 mueit. s
M3MEPEHHST KPUTEPHEB pocTa ObLI0 oTOOpano 70
pacTeHwuid, a I onpeIeieHus] CBOOOHOTO MPOJTHU-
Ha U CYNePOKCUITUCMYTa3bl ObLIH B3sTHI 30 Ipyrue
poObl. beiIn omucansl MOpP(OJIOTHISCKUE TIPH-
3HAK{ M3MEPSUTH JJTUHY KOPHSI M CTeONeH KaX0ro
pacTeHHs W TOJy4YeHbI CHUMKH. CTaTUCTHUYECKYIO
00pabOoTKy TPYII NaHHBIX MTPOBOAMIIN B TIPUIIONKE-
Huu Excel. 3HaYUMOCTh pas3iuyuii OLIEHUBAIU IO
p-value (p<0.05).

PeSyJ’[LTaTbI u oﬁcymeﬂne

B kaxmolt koMOWHAIWHM KaaMHs W TIPOJHMHA
KOHIIEHTpaIsl CBOOOJHOTO KaIMHsI M3MEPSIIach ¢
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WCTIOJIb30BaHUEM BJIEKTPO/IA, CIIEHUPHUECKOTO ISt
noHa kaamus «Orion, model 94-48» u ¢ ABOWHBIM
MepPeKpecTHbIM 31eKTpooM «Orion, model 92-02»
[6]. [TockonmbKy NpU KOHIEHTpAMM KaJMHUs HUXKE
1,0 mM TepsieTcst Koppesauus MexX 1y oKa3aHUsIMU
3JIEKTPOJIa U KOHIIEHTPALUIMHU 3TOTO METaljia, Mbl
HE ONpeAessUTd KOJIMYECTBO CBOOOIHOTO KaaMHs,
KOT/Ia €ro KOHIIEHTpaIus Obuia Hike yeM 2,0 mM.
Nsmepenust mpoBoauinch B 25 mi 0ydepa, ucrosb-
3yeMOro Uil OYUCTKU M ONpPEAETICHHs] aKTUBHOCTH
HP.

HP uarnOupyroTcs HIMHKOM, MEIbIO, CBUHIIOM H
KaJMHEM B pa3HOW CTENEHM B 3aBUCHUMOCTU OT MX
koH1eHTparun (puc.1). CaMbIMU CHIIBHBIMH HHTH-
OuTOpaMy OKa3aluch KaJMHW U CBHHEI], XOTS JJIs
uHrnoupoBanus gepmenTa TpedoBaiack Oonee Bbl-
COKasi KOHIIeHTpaInus cBUHIA. L[nHK 1 Meap mokasa-
TM o4YeHb cnalblii nHrHOupyromwmii 3gpdexr na HP.
Hampumep, 1 0IMHAKOBOIO MHTHOUPOBAHUS aK-
THBHOCTH (pepMEHTa TpeboBalach Takas KOHIICHT-
pamus 1uHKa, KoTopas 6onee yem B 2000 pas mpe-
BOCXOJIHJIa KOHIIEHTpaHo kagmus (puc. 1).

B nanpHEHIMX 3KCIEPUMEHTAX, IS U3YUCHHS
s¢dexra nposiMHa ObLT MCIIOJIb30BaH CaMbIil CHJIb-
HBI UHTHOUTOP CPEAM TSDKEJBIX METAIIIOB — Kaj-
Muii. bBpumn W3ydeHBl pa3NUYHbIE KOHIICHTPAIHH
[IPOJIMHA HAa BO3MOYKHYIO 3alIUTy akTUBHOCTH HP
OT JICHCTBHUS 3TOTO TsDKENoro MeTamna (puc. 2). s
9TOW 1eN HaMH Obllla UCTIBITaHA CHJIBHO WHTHUOH-
pyromast KoHueHnTpauus kaamus (40 uM).

Kak BuaHO U3 2 pUCyHKa, C BO3pacTaHUEM KOH-
[IEHTPAITUH TTPOJIMHA, €T0 3AIMUTHBIA d3PPEKT TS aK-
tuBHOCTH HP OT mHruOupyromero neiictBus Tsoxe-
Joro Metajia Bo3pactaeT. Ho 3Tu skcrepuMeHThI
He OOBSCHAIM MeXaHHW3Ma 3allUTHOTO JEHUCTBHSA
nposmHa. [ToaToMy, B ClieAyrommX 3KCIepUMEeHTax
Ham# ObLIa C/IeTaHa MOIBITKA BELSICHUTH BO3MOYKHBIC
MeXaHU3MBI 3aIIUTHOTO JACUCTBHS MPOJIMHA.

[MpeaBaputenbHO MHKYOMPOBaHHYIO cMmech 50
mM kaamuii + 0,5 M nponun xpomarorpadupoBa-
11 gyepe3 noHooOMeHHUK Dowex-1 («Sigmay). [Ipu
3TOM KOMILIEKC TPOJINH-KaAMHUN XOPOIIIO OTAETISIICS
0T cBOOOIHOTO KaaMHUsl ¥ TpoJinHa. Mcronp3oBanne
ANEKTPO/Ia, CIENN(UIECKOTO /TS KaIMHUS TIOKa3aJIo,
YTO NP MPEIUHKYOANH MTPOJINH 3PPEKTHBHO BOC-
CTaHaBJIMBACT CBOOOIHBINA Ka MU, COIePIKAIIIIACS
B cMecH. PacdeTsl HHTHOMpoBaHus akTuBHOCTH HP
MOKa3bIBAIOT, YTO CTETIEHb MHTMONPOBAHNUS 3aBUCHUT
TOJIBKO OT KOHIIEHTPAlMM CBOOOJHOTO KaJMHUS B
PEaKIMOHHON CMECH, a KOHIIEHTPAIHsI CBOOOIHOTO
MPOJIMHA He JaBaja BUIUMOro 3¢ (ekra Ha aKTHB-
HocTh (epmenTa. C Opyrodd CTOPOHBI, yYpOBEHB
MHTHOMPOBaHUS akTHBHOCTH HP KoMmITekcom mpo-
JUH-KaJMUH OT CBSI3aHHOT'O C TIPOJIMHOM MeTal-
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7a ObUTa BBIpa)KEHA B MEHBIIEH cTerneHu (puc. 3).
HabGaromaemMass TOKCHMYHOCTH KOMIUIEKCA KaJIMHUM-
nposud B HP-tect cucreme, mo-BuauMomy, mpo-
HCXOJNT H3-3a €ro IOCTCISHHON IUCCOIUAINU Ha
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10 mM
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LnHK

100 vM

30,2 31,3
23,5
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05 21 o4
= 2 2 2 2|2 2 2 =z =2
g- = = = = g— = = = =
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3 — o 3 — 2 — o
Megb CBuHel,

M AKTMBHOCTb HP. HaHomonax NO2 -/mr 6enka/MmuH

28,2

15,3

1pum
10 pM
20 uM

Kapgmuia

30 uM

50 pM

Pucynok 1 — MarubupoBanne HP akTHBHOCTH pa3nMyHBIMH KOHIICHTPAIIMSAMH IUHKA,
MeJI, CBUHIIA U KaaMusi. AKTuBHOCTh HP B HaHOMOJISIX NO2 “/Mr OenKka/MUuH

35

30

25

20

15

10

2,5

1mM

10 MM 100 MM

H B npucyTctBun 40 pM Kagmua

500 mM

Pucynoxk 2 — BimsiHue pa3nnyHbIX KOHIIGHTPAUH MPOIMHA B 3aIuTe akTuBHOCTH HP

OT MHrHOMpOBaHus KaamueM. AKTUBHOCTE HP B Hanomonsix NO, /Mr Genka/MuH

CBOOO/IHBIC KaJIMUW U MIPOIHH. DTO BUAHO U3 TOTO,
YTO NPU XPAHCHUH TIPU KOMHATHON TeMIlepaType,
MHTHOUPYIOIIast CIOCOOHOCTh KOMILJICKCA MPOJIUH-
KaJIMUH TIOCTETIEHHO MOBBIIIACTCS.
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(Dpa HUMA KOMMNEKCA

«NPOIUH-KAOMUIA»
nocse MOHOOBMEHHMKA

40
35
30
25
20
15
10
5
1,2
0
®paxuma ceobogHOro
= Kagmua nocne
MOHOOOMEHHMKA
B NO2 - /mr 6enka/MuH, HAHOMOTAX

33,6

0

®parumaA yucToro
NpoAKuHa nocne
MOHOOBOMEHHMHKA

B CogepaHue Kagmma, i

Pucynok 3 — Binsinue cBOOOIHOTO KaJMHs1, KOMIUIEKCA «KaJIMHNA-TIPOTAH»
1 YMCTOTO NPOJIMHA HAa akTUBHOCTh HP

A TIpu 0Y€HB BBICOKOW KOHIIEHTPAIUH TPOJITMHA
B cmecu (50 mM kanmuit + 0,5 M mponuH), KOMII-
JISKC TPOJIMH-KaIMHUI HE TPOSIBIIET WHTHOUPYIO-
Y10 aKTUBHOCTH. [lo-BHIMMOMY, HE MPOHUCXOIUT
KaKoro-mu0o B3aMMOCHCTBUS NPOJIMHA OEIKOM
(depMenTa, KOTOpoe, Kak Mpeanoiarajoch paHee,
3amuimaeT GepMeHT IPH 3aCOJIEHUH U DKCTPEMallb-
HBIX Temreparypax [7,8,9,10].

Hecmotps Ha mony4eHHbIe pe3yJibTaThl, BO3HU-
KaeT BOIIPOC O TOM, 4TO SIBIISIETCS INIABHOU (DyHKITH-
el aKKyMyJSIIMM IIPOJIMHA i1 Vivo: UHAyLUpYye-
MBI MeTayll, MO0 XeIaTHPOBAHWE TOKCHYHOTO
MeTaiia. JTO KaXeTcs MalIOBEPOSTHBIM, MPEKIe
BCET0, M3-3a JIOBOJIBHO HHU3KOW CTAOMIBHOCTH YH-
CTOTO KOMIUIEKCAa «MeTaur-iposinhy. Ecnmm naxe
MIPOJIMH MOXET OBITh aKKyMYJHUPOBaH JI0 OYCHb
BBICOKOW KOHIIEHTPAIIUU, METAJUIbI TAKHE KaK Kaj-
MU U Me/ib, UMEIOIINE BBICOKOE CPOACTBO K cepe,
B IIEPBYIO OYEpE/Ib CBA3BIBAIOTCSA C THOJAMH IPH
uMroriasmMaTuueckom 3HaueHuu pH. Bosee Toro,
STH METaJUThl CHJIBHBIC MHIYKTOPBI CHHTE30B (U-
toxenmatuHoB [7,11,12]. Hanpumep, Oosee dem Ha
95% BOIOPACTBOPUMOTO KaJAMHS CBSI3BIBACTCS C
(uTOXENaTHUHAMH 33 TaKO€ BPEMs SKCIIO3UIUH,
KOTJla CHHTE3UPYEeTCS MaKCHUMAaJbHOE KOJHYECTBO
nposuna [13,14,15]. Takum 00pa3oM, MaJIOBEPOSIT-
HO, YTO aKKyMYJISIIUS [TPOJIMHA, BEI3BAHHOTO TSKE-
JIBIMHA METaJlJIAMH, UTPAET POJIb B AETOKCU(DUKAITUT
KIIETKH OT TSDKEJIBIX METaJLIOB.
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3aKkiIoueHne

[To-BuaMMOMY, BO3MOXKHASI POJIb aKKyMYJIsi-
[U¥ TIPOJIMHA B PUCYTCTBUH TSHKEIBIX METAIIIIOB
HeoO0s3aTebHO CBSA3aHA C XEJAaTHPOBAHUEM Me-
Tamna. Bo-mepBBIX, TsKENble METAJIBl OOBIYHO
HapyIllaloT BOAHBIA OajaHc B KieTKe. XOpOIIO
M3BECTHO, YTO NEe(PUIHUT BOABI BCErJa BHI3BIBAET
AKKYMYJISIIIMIO NTPOJIMHA B PACTUTEIbHON KIIETKe
[16,17]. ®yHKUMSA aKKyMYJSIUH NPOJIUHA, BBI-
3BaHHOTO TSDKEIBIMA METallllaMH, CKOpee BCETo
accollMMpOBaHa C OCMOPETYJSAIMEN U 3alUTON
(epMEeHTOB OT 00€3BOKMBAHHUS, YEM IPSIMOE Xe-
JaTHpOBaHHWE MeTalia. B HacTosmee Bpems Xo-
POILIO U3BECTHO, UTO HEOIATONPUATHBIEC PaKTOPHI
OKpYy>Karollel cpelbl Takue Kak, 3acoJIeHue, 3a-
Ccyxa M XOJIOJ, BBI3BIBAIOT 00€3BOKMBAHNE KJle-
TOK pacteHui. [Ipu 00€3B0KUBAHUY TTPOUCKOTUT
CMOpILHMBAHUE IJIa3MAaTHYECKON MeMOpaHbI Kiie-
TOK ¥ BHYTPHUKJIETOYHBIX OPTaHOUIOB, B TIEPBYIO
odepesb MUTOXOHJPUH U XJIOPOIJIACTOB, a TAaKOe
KOH(OPMaLIMOHHOE U3MEHEHHE CTPYKTYPbl MEM-
OpaHBI BBI3BIBACT JC3UHTETPALNI0O MEMOpPaHHBIX
0enKkoB. A ne3uHTerpamus MeMOpaHHbIX OCNKOB
B JBIXaTENbHOU Ilenu 0043aTeNbHO IPHUBEIET K
00pa30BaHUIO KHCIOPOJHBIX paguKamoB. Tok-
CHUYHBIE METAJUIBI MOTYT MOBBICHTH 0Opa3oBaHue
CBOOOAHBIX KHCIOPOAHBIX PaJMKaJIOB, BKIIOYAs
THIPOKCIIIBLHBIA. BO-BTOPHIX, kKak paHee OBIIO
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MOKa3aHo, B 3TOM CJIydae MPOJUH JAeHCcTBYeT B (QYHKIHS HpoJinHa s (PEepPMEHTOB, BO3MOXKHO,
KadyecTBe «yOOpINHMKAa» THIPOKCHIBHOIO paju-  TJIaBHBIM 00pa3oM CBS3aHA C €ro aHTHOKCHJIAHT-
kana in vitro [8]. Takum o0pa3om, 3allMTHAs  HBIM CBOWCTBOM.
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AMINAUOUKALIMA U TNTOBLILLEHHAS SKCITPECCUS TEHA ZNF281
MPU PAKE MOAXEAYAOYHOMW XEAE3bl KOPPEAUPYIOT
C HETATUBHbIM NMPOITHO30M

YcCTaHOBAEHME TOUHbIX MATTEPHOB 3KCMPECCMM TEHOB B PA3HbIX TWUMAX KAETOK HEOOXOAMMO AAS
NpaBUAbHON  AMDEPEHLMPOBKM M PA3BUTUM  MHOTOKAETOUHBIX OPraHM3MoB. Pe3yAbTupyioLLmi
YPOBEHb TPAHCKPMUILMUM OMNPEACASIETCS KaK FreHeTUUYECKM HYKAEOTUAHOM NnocAeaoBaTeAbHOCTbIO AHK,
Tak M 3NUreHeTMyeckumm aktopamm, mMoamnduumpylowmmn xpoMaTtrd. [pynna Polycomb (PcG)
NPeACTaBAsIieT COOOM 3BOAIOLIMOHHO KOHCEPBATMBHYIO TPYMMy 3MMreHeTnyeckmx 6GeAKOB, KOTOpble
KOHTPOAMPYIOT HEaKTMBHOE COCTOsIHME reHoB. HapyuieHne aktuBHOCTM GeAakoB rpynrbi Polycomb
NMPUBOAMT K aHOMaAMSM PasBUTUS UM K OHKOAOrMYeckmum 3aboaeBarusm. beakn PcG obpasyior aBa
OCHOBHbIX KomnAekca: Polycomb Repressive Complex 1 (PRC1) n Polycomb Repressive Complex 2
(PRC2), koTOpble 00AAAQIOT YOUKBUTUHAMIA3HOM M MMCTOHMETUMATPAHC(EpPasHoOn (DepMEeHTAaTUBHOM
AKTMBHOCTbIO, COOTBETCTBEHHO. BbIAO MPEAAOXKEHO HECKOABKO MEXaHWU3MOB AASl OObSCHEHUS
NPUHLMIOB pekpyTupoBaHus 6eakoB Polycomb y maekonuramolimx, oAMH M3 KOTOPbIX BKAOYaeT
B3anmoaencTeume co cneumdpunyecknmm AHK-ceg3biBaowmmm hbaktopamu. B To Bpems Kak HapyLueHue
peryAsiLMm oCHOBHbIX reHoB PcG npu pake XOpoLwo 3aA0KYMeHTMPOBaHO, poAb AHK-cBg3bIBaioLLMX
napTtHepoB PcG B OHKOAOTMK OCTAeTCs He SICHOM.

B HacTosilleM MCCAEAOBAHMM MPOAHAAM3MPOBAHbI OOLIEAOCTYMHbIE MOPTAAbl FEHOMHbIX U
TPaHCKPUMNTOMHbIX 0a3 AaHHbIX KAMHMYecKMx obpasuos onyxoaen (cBioPortal, TNMplot, KMplot)
AAS oueHkn Koppeasumin AHK-cesisbiBalowmx 6eAkoB, accoummpoBanHbix ¢ Polycomb. O6HapyskeHo,
UTO amnAMUKaUmMs M NOoBblWeHHas 3kcnpeccus reHa ZNF281 yacto npucyTCTBYIOT MNpu pake
MOAXKEAYAOUHOM >KEAE3bl M KOPPEAUPYIOT C HEraTUBHbIM NPOrHO30M OO6LLEN BbI)KMBAEMOCTH.

Kaouesbie caroBa: Polycomb, ZNF281, oHkoAOIMs, pak NMOAXKEAYAOUHOM XKEAE3bl.

Alexandra Golovnina, Darya Chetverina*, Maksim Erokhin

Institute of Gene Biology, Russian Academy of Sciences, Russia, Moscow
*e-mail: daria.chetverina@gmail.com

Amplification and higher expression of the ZNF281 gene
in pancreatic cancer correlates with poor prognosis

Establishing precise gene expression patterns in different cell types is essential for the proper differ-
entiation and development of multicellular organisms. The resulting level of transcription is determined
both by the genetic nucleotide sequence of DNA and by epigenetic factors that modify chromatin. Epi-
genetic repressors of the Polycomb group (PcG) are regulatory proteins that repress gene transcription
and maintain correct pattern of gene expression in multicellular organisms. PcG proteins form two main
complexes: Polycomb Repressive Complex 1 (PRC1) and Polycomb Repressive Complex 2 (PRC2) that
possess ubiquitin ligase and histone methyltransferase enzymatic activities, respectively. Several mecha-
nisms have been suggested to account for the recruitment of Polycomb proteins in mammals, one of
which involves interactions with specific DNA-binding factors. While deregulation main PcG genes in
cancer have been well documented, the role of PcG DNA-binding partners in oncology remains elusive.

In the present study, we analyzed genomic and transcriptomic databases of clinical tumor samples
(cBioPortal, TNMplot, KMplot) to evaluate clinical correlations of Polycomb-associated DNA-binding
proteins. We found that amplifications and higher expression of the ZNF281 gene are often found in
pancreatic cancer and correlate with poor prognosis of overall survival.

Key words: Polycomb, ZNF281, oncology, pancreatic cancer.
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Yiikbl 6e3i karepai icirinaeri ZNF281 reHinin, amnancpmkaumscobl
)KOHEe IKCMPEeCCUSICbIHbIH, XKOFapbiAaybl Tepic 60AKaMMeH OalAaHbICTbI

KernkaeTKkaAbl OpraHuM3MAEpAiH Aamybl MeH AYpbIC  AMddepeHUMSIUMsSAaHYbl  YIWiH  TYPAI
KAETKAAAPAAFbl FeH 3KCMPeCCUSCbIHbIH, HAKTbl MAaTTEPHIH aHbIKTay KaxKeT. TPaHKPUMLUMSAHBIH HOTUXKEAI
Aerreni AHK HYKAEOTMATEpPiHIH reHeTMKaAbIK, Ti30eriMeH, 3MMreHeTMKaAblK, (hakTOPAapMEH >KoHe
MoAMMMKALMSAQYLIbI  XPOMaTMHMEH aHbikTaAaAbl. Polycomb (PcG) TOObIHbIH, 3MMreHeTMKaAbIK,
penpeccopAapbl — reH TPaHCKPUMUMSCBIH PEenpPeccUsIAaiTbiH YKoHe KerkacyllaAbl OpraHM3MAepAeri
reH 3KCMPEeCCUSICbIHbIH, AYPbIC YATICIH cakTanTbiH petTeyiui 6eaoktap. PcG 6GeAokTapbl eKi Herisri
KeleHAl  KypamAbl:  yOUKBUTUHAMIA3aAbl >K&HE TMCTOHMETUATpaHcdepasaAbl  (hepMEeHTATUBTI
6eAaceHAiAiri 6ap Polycomb Repressive Complex 1 (PRC 1) >xeHe Polycomb Repressive Complex 2
(PRC 2). CytkopekTirepae Polycomb 6eaokTtapbit TapTyAbl (peKpyTTayAbl) TYCIHAIPY yuwiH GipHelle
MEXaHM3MAEP YCbIHbIAABI, OAapAbIH Oipi AHK-HbI 6arAaHbICTbIpaTbiH apHaiibl (hakTopAapMeH e3apa
apekeTTecyai Kamtuabl. Kartepai icikreri Herisri PcG reHAepiHiH peTTeAyiHiH Oy3blAybl >KaKCbl
Ky>KaTTaAFaHbIMeH, OHKoAormsiaarbl PcG AHK 6anAaHbICTbIPYLLbl CEPiKTECTEPIHIH, POAI TYCIHIKCIi3
OOADIMN KaAaAbl.

Ocbl  3eptreyae 6i3  Polycomb-nen 6anaanbictl  AHK-6aiAaHbiCTbipaTbiH - 6EAOKTapPAbBIH
KAMHMKAAbIK, KOPPEASILMACHIH BaFranay yiliH KAMHMKAABIK, iCik yAriaepiHin (cBioPortal, TNMplot, KMplot)
reHOMADIK, )KHE TPAHCKPUMTOMADIK, AEPEKKOPAAPbIH TaAAAAbIK. Bi3 ZNF281 reHiHiH amnAndukaumscol
MEH 3KCMPECCUSICbIHbIH, >KOFapbiAaybl YiKbl 6€3iHiH KaTepAi iCiriHAE >XMi Ke3AECETIHIH >KaHe >KaArbl

OMIp CYPYAIH Tepic 60AXKaMbIMeH GalAaHbICTbl EKEHIH aHbIKTaAbIK,.
Ty#in ce3aep: Polycomb, ZNF281, oHkoAorus, yikbl 6e3iHiH KaTtepAi iciri.

BBengenne

Peripeccopsl rpymimsl Polycomb siBistroTcst KOH-
CEpBAaTHBHBIMU B 9BOJIIOLUHM O3IUTCHETHYCCKUMHU
peryniaTropaMu, OTBETCTBEHHBIMH 3a IIOaBIICHUE
TPAHCKPUIINK OMpe/eNeHHbIx TeHoB [1-3]. Brep-
BbIC OHM OBUIM OTKPBITHI B OpPTaHU3ME IJI0AOBOU
mymkn Drosophila melanogaster kak perynsTopsr
HOX-dakTopoB, OnpeaeNsiomuX CErMEHTALNUI0 |
pa3BuTHE SMOPHOHA HAa PAaHHUX CTAAMSIX PA3BUTHSL.
B nanpHeiimem Ob110 MOKa3aHO, UTO JaHHAS TPyIIa
0eNKOB peryiaupyerT TPAaHCKPHIIIMIO U MHOXECTBA
JpYTUX T€HOB, BOBJICUEHHBIX B pa3Hble OMOJIOrnye-
ckue mporiecchl. Ha ceromHs W3BECTHO, 4TO Hapy-
menusi B pabore Polycomb-dakropoB cBsizanbl co
MHOTHMHU MaTOJIOTUSAMH YEJIOBEKA U, MPEXK]IE BCETO,
C OHKOJIOTHYECKHMH 3a0071eBaHUAMH [4-6].

buoxuMudyeckumMu MeToJaMH OBLIM OTHMCaHBI
JIBA OCHOBHBIX KomIuiekca Polycomb-6enkoB —
Polycomb repressive complex 1 u 2 (PRC1 u PRC2,
cooTBeTCTBeHHO). KaranmTtudeckas cyObeauHUIA
PRCI1, 6enox RING1A/B, orBeuaer 3a yOUKBUTH-
HuIMpoBaHue nu3uHa B no3unuu H2AK119. B co-
ctaBe Komriekca PRC2 comepxutcst METHII-TpaHC-
(depaza EZH2, orBercTBeHHas 3a Moau(UKAIUAU
H3K27mel/2/3 [7]. Tak kak NOBBIMICHHAS AKTHB-
HOCTh KOMMOHEHTOB KomruiekcoB PRC1 u PRC2
CBSI3aHa C IUIOXMMHU IPOTHO3aMHU IPOAOJIKHTEIIb-
HOCTH JKU3HU BO MHOTHX BHJaX paka, B HACTOSAIIEE
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BpeMs pa3palaThIBaOTCs U MPOXOIAT KIMHUIECKHE
WCIIBITAaHUS PA3INYHbIE HU3KOMOJIEKYJIIPHbIE HHTH-
OuTOpHI JaHHBIX (akTOpoB. [lepBbIit HHTHOUTOP ak-
tuBHOCTH EZH2, Tazemerocrar, Obu1 0100peH It
KITMHUYECKOTO HCIOJB30BaHMUs YTIPaBICHHEM IIO
KOHTPOJIIO KauecTBa MUIIEBBIX TPOJYKTOB U JIeKap-
ctBeHHbIX cpenctB CIIA (FDA) B 2020 roxy nipu
Tepanuy SIHUTEIUOUIHBIX CAPKOM U (OIHKYISP-
HBIX JIuMpoM [8,9].

Ha cerogssAmHuil AeHb aKTHBHO HCCIIEAYETCS
BOIPOC O CHEHU(PUUECKOM TPHUBICUCHUH (PEKpY-
tupoBanuu) kommiekcoB PRC1 u PRC2 B ctporo
omnpeJesieHHble 001acTH XpoMaThHa. Jlydme Bcero
JTAaHHBIE TIPOIECCHl M3YYEeHBI Ha IMpHMEpEe TeHOMa
npo3oduiel, Te penpecccopsl Tpynmbsl Polycomb
peKpyTUpYyIOTCs Ha creuuanuzupoBanusie JIHK-
anemeHnTsl, HazBanHele PRE (Polycomb Response
Elements, [10,11]). Dnementsl PRE sBisitorcst oT1-
HOcHUTEeNbHO KopoTkumu ydactkamu JIHK (200-
500 m.H.), KOoTOpBIe coaepkat MotuBbl st JIHK-
CBSI3BIBAIOIINX OENKOB, CIIOCOOHBIX OOPa30BHIBATH
KOHTaKTbl ¢ KoMrnoHeHTamMu PRC1 u PRC2. V ue-
JIOBEKa JIaHHBIA BOIMPOC HMCCIEAOBAaH B MEHBIIEH
CTENEHH, OJTHAKO B HACTOSAIIEE BPEMs U3BECTEH Psijl
JIHK-cBsi3pIBatommx (hakTopoB, aCCOMMUPOBAHHBIX
¢ Polycomb-6enkamu. IIpeanonaraercsi, 4To gaH-
HbIe OCJNKH TaKke MOTYT MIpaTh OOJBIIYIO POJIb B
pexkpytupoBanun PRC1 u PRC2 xommuiekcoB Ha
xpomaruH [12].
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B HacTosimem ucciae10BaHu MbI IPOBENIH aHa-
T3 M3BECTHBIX OENKOBBIX mapTHepoB Polycomb-
accoruupoBanubix JJHK-cBs3bIBarommx ¢GaxTopoB
reHoMa 4YeJIOBEKa, MCIONb3ys 0a3bl AaHHbIX KM-
plot, TNMplot u cBioPortal. B pe3ynsTaTte 0511 BBI-
SIBIICH T'eH, Koaupytonmid 6enok ZNF281, napyie-
HHUE SKCIPECCHU KOTOPOro HaOJIoAaeTcs B Ciydae
paka TMO/DKeTyA0YHON JKEeNNe3bl W CITy’)KUT TPU3HA-
KOM HETaTHBHOTO MPOTHO3a JIJIsl 00IIel MPOJIOTIKH-
TEJILHOCTH KU3HH MAIMEHTOB.

MaTepnanbl U METOJbI

ITouck GenkoBwIX mapTHEpOB (akropoB PRCI1
1 PRC2 ObuT IPOBEJICH C TIOMOIIBIO 0a3bl JaHHBIX
BioGRID (https://thebiogrid.org/ ) [13].

W3MeHeHns1 B YPOBHSIX TPaHCKPHUIIIMUA U3yda-
€MBIX TCHOB B HOPMAJIbHBIX M TPAaHC(POPMHUPOBAH-
HBIX TKaHIX OBUTH MTPOAHAM3UPOBAHKI C UCTIOJIB30-
BaHHeM 0a3bl JaHHBIX TNMplot [14]. disa ananmsa
HCIOJIb30BAJIUCH JTAHHBIC SKCIIPECCHUU, TTOJTyYCHHBIC
¢ moMompl0 MeTofa reHHbiX 4unoB (Gene-chip
data) m RNAseq.

[Tporuo3ssl o6ieit BepKuBaemoctu (OS) ObLIM
WCCIICJIOBAaHbI C MOMOIIBI0 0a3bl maHHBIX KMplot
(Kaplan-Meier Plotter,[15]).

l'eHernyeckre MyTallMd M3y4aeMbIX TI'€HOB
OBUIM HMCCIIEIOBAHBI C UCIIONB30BaHUEM 0a3bl JaH-
HbIX cBioPortal [16].

A C2H2-type Zinc Fingers
——

Pe3yJII)TaTI)I u oﬁcyswlelme

Ha mepBom sTane Mbl onpeaeniiii Habop TpaHC-
KPUIIMOHHBIX ()aKTOPOB, JIsi KOTOPBIX paHee ObLIa
[OKa3aHa acCoLHUalus ¢ Pa3IMUYHbBIMU KOMIIOHEHTA-
mu komriekcoB PRC1 1 PRC2 ¢ ncnonms3zoBanmem
0a3bl nanabix BioGRID. Ha crnexyromiem stane ams
kaxnoro JJHK-ces3biBatomero ¢akropa OblI Ipo-
BEJIeH aHalN3 W3MEHEHWH B CTPYKTYpe W ypOBHE
9KCIPECCHU B CICAYIONMX 0a3axX JaHHBIX:

1. cBioPortal — ncciiezoBaHbI TeHETHYECKHE MY-
TaIH B N3y4aeMOM T'eHe.

2. TNMplot — uccnenoBan ypoBeHb TPaHCKPHII-
LMW B HOPMAJIbHBIX U OITyXOJIEBBIX TKAHSX.

3. KMplot — ncciemoBaHb H3MEHEHHUS B OOTICH
MPOTOJDKUTEHHOCTH KU3HH TAIIUCHTOB B TPYIINAX
C BBICOKUM M HU3KHM YPOBHEM TPAHCKPHUIIIUU H3-
y4aeMOro TeHa.

B pesynbrare ObIIM yCTaHOBJIEHBI CTATHCTHYE-
CKM 3HAYUMbIC U3MEHEHUS B CTPYKTYpE U dKCIpec-
cuu rera ZNF281 B cimydae paka o pKETyI09HOM
JKeJe3bl TIPU aHaAIN3e BCeX Tpex 0a3 JaHHbIX.

benox ZNF281, anunoii okono 900 a.o., conep-
)uT B cBoeM coctaBe JIHK-cBsi3piBaromuii momeH,
COCTOSIIUN W3 4 TaHAEMHO PACIHOJOKEHHBIX MO-
THUBOB «IIMHKOBBIC Maibledy C2H2-trma (Puc. 1A).
JloMeHsI To100HOTO THIIA 00ECTICUNBaIOT Y3HABAHNE
MPOTSHDKEHHBIX MOTHUBOB B coctaBe JIHK u cmen-
npUIHOE CBSI3bIBAHUE C JTAaHHBIMH ydacTKamu [17].

ZNF281 (895 aa)
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Pucynoxk 1 — Ammmudurarus rena ZNF281 B o0pasnax paka IMopKeITyI0qHOHN KeIe3bl.
A. Cxemarnueckoe m3o0paxenne cTpyKkTypsl 6enxa ZNF281 (UniProt ID Q9Y2X9, 895 a.o.).
BepruxansHeIMI IPSIMOYTONFHUKAMU TTOKA3aHbI JOMECHBI ITHHKOBBIE TaibIpn C2H2-Tuma.
b. Hacrora BcTpeuaemocTn HapymeHuid reHa ZNF281 B 00pa3iax paka momKeTyJO9HON JKEIe3bl.
B. [IporHo3 o0mei mpoJoKUTEIFHOCTH KI3HA TAUCHTOB ¢ amIutndukaneid rena ZNF281 (kpacHsblii rpaduk)
Y KOHTPOJILHOH TpyMITsl (CHHHIA Tpaduk)
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[Ipu ananuze 6a3wl gaHHbBIX cBioPortal Obi0
oOHapy»XeHO, YTO OoIblIas 4YacTh HApyUIEHWUU
rera ZNF281 B o0Opa3max paka MOKETy104-
HOHM JKene3bl NpeacTaBicHa aMIUTM(QHUKATUSIMU
(Puc.1b). JlanHbBIN THI TEHETUYECKUX HAPYIIIEHUN
BcTpevasics B 6osee 4% ciydaeB, TOraa Kak da-
CTOTa JeNeUHUid U TOYCYHBIX MYTAaLUN HE MPEBbI-
mana 1%. AHanmnu3 001med TPOJOIKUTEIBHOCTH
JKU3HU TAIUEHTOB C PAKOM IOKENYIOYHOH JKe-
JIe3bl TIOKa3al, 4To amrutudukanus reHa ZNF281

P = 6.14e-36

©
o
<@

600 T 9

300

ZNF281 gene expression

CTATUCTHUYECKH 3HauuMo (p-value=3,71E-09)
KOppenupyeT ¢ HeraTWBHBIM TporHo3zoM (Puc.
1B).

CpaBHenue Tpanckpunuun reHa ZNF281 B
HOPMAJNBHBIX W TPaHCHOPMUPOBAHHBIX TKAHIX
MOJKEITyTIOYHOM JKeJe3bl ¢ TOMOINbI0 0a3bl JaH-
Heix TNMplot mokaszano, 4To CpeaHHl YpPOBEHBb
TPAHCKPHUIIIINK OBUT B CPEAHEM BHINIEC B 2,26 pasa
B Cllydasix ¢ OHKomnatojoruei (p-value = 6.14E-36,
Puc.2A).
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Pucynox 2 — ZNF281 runepakcnpeccupyercs Ipy OHKOIIATOIOIUSAX HOKETYJOUHOU JKeIIe3bl,
YTO KOPPEJIUPYET C HEraTUBHBIM IIPOTHO30M BEDKHBAEMOCTH ITAI[HEHTOB.
A. annsie 1o sxcnpeccun rena ZNF281 (6aza TNMplot) B 06pasiax, MoIy4eHHBIX OT MAaUEHTOB

C PaKoM HOJDKEITY/IOYHOH JkeJe3sl (KpacHbIH rpaduk, Tumor) 1 B KOHTPOIBHOMU TpyIe (3eneHslid rpaguk, Normal).

Uncro uccneJoBaHHBIX 00pa3IoB TKaHEH MODKETYI09HOH skelne3sl B Hopme 108, mpu oHKonaronorun — 248.
b. Jlannbie 06 o0mieli MpoJoJDKUTENFHOCTH JKH3HH TAMEHTOB, TIpeAcTaBiIeHHbIe B Bue rpaduka Kamnana—Meiiepa

(6a3a KMplot). [Tarents! (n=177) OblH pa3ziesieHbl Ha TOATPYIITEL ¢ BEICOKUM (n=133, kpacHbIi rpaduk)

" HU3KUM (n=44, 4epHslii rpaduk) ypoBHeM TpaHcKkpunnuu rena ZNF281.
Tlo ocm abenuce ykazaHa MpogOIDKUTEIBHOCTD JKH3HU B MECsIIax

Hanee ObUIM NpOAaHAIN3UPOBAHbI JaHHBIC 0a3bl
KMplot, cpaBHHBarOIIHE MPOJOKUTEIBHOCTh
KU3HH OONBHBIX C BBICOKMM W HU3KHM YPOBHEM
TpaHckpuniuu resa ZNF281 B cirydae paka nomxe-
nyno4Hoit xkenesbl (Puc. 2B). B pesynbrare Obuio
YCTaHOBJIEHO, YTO y TPYIIIBI C TIOBBIIIEHHBIM ypPOB-
HEM TPAHCKPUIILUK JaHHOTO I'€HA 00IIasi MpooI-
KHUTEIBHOCTH KHM3HU HUXKE (p-value = 0.035; HR =
1.72), yeM y NaIeHTOB ¢ TOHUKEHHOM TPaHCKPUII-
nuent ZNF281.

3akioueHne

Pa3paboTka mMOIXOMOB K JICYCHHUIO OHKOJIOTH-
YECKUX 3a00JICBaHUN IyTeM KOHTPOJISi aKTUBHOCTH
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6enkoB rpymmbl Polycomb — BaxHas 3ama4da coBpe-
MEHHOW MOJIeKyJsIpHOM Ononormu. Tak kak Hapy-
nreHus: cucteMbel Polycomb uacto BcTpewarotcs B
Pa3IMYHBIX TUTIAX paKa, paHee ObLT pa3paboTaH psif
HU3KOMOJICKYJISIPHBIX WHTHOUTOPOB, OJIOKHPYIO-
wx ux ¢pysakiy [ 18,19]. [logasnsroriee 60IbITHH-
CTBO TaKUX HMHTHOWTOPOB HAIIPABIIEHO HA OJIOKHPO-
BaHHE (DEPMEHTATUBHBIX aKTUBHOCTEH KOMITJICKCOB
PRC1 u PRC2. Omgnako TOTaabHOE IIOJABJICHUE
aktuBHOCTH Polycomb-penpeccopoB, MOXKeET IpH-
BOJUTH K 00mIel gecrabunu3anuu reaoma [20-21],
U, KaK CJIEICTBHE, K MHOTOYHCICHHBIM TOOOYHBIM
s¢dexram. OMHUM U3 TOTEHITUABHBIX TIOJIX0/I0B K
Oosiee creru(pUUECKOMY U JIOKAJIbHOMY KOHTPOJIO
akTUBHOCTH OenkoB Polycomb sBisiercst Bo3meii-
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cteue Ha JIHK-cBs3piBaronue (akTopbl, KOTOpBIC
PEKPYTHUPYIOT IaHHBIE PEIPEcCOpbl Ha XPOMATHH.
Pa3paboTka J0NOJHUTEIBHBIX ar€HTOB, OJIOKUPYIO-
nmx npusiederne Polycomb-penpeccopoB Tobko
B psiJie OTIpe/IeTICHHBIX MECT TeHOMa, MOXKET ITPHBE-
CTU K CO3JJaHUIO OITUMAJIbHBIX ITPOTOKOJIOB TEpa-
MUY OHK03a00JICBaHU.

B HacTosIeM mcciieJOBaHNM, HUCIONB3YS allb-
TCPHATUBHBIC 0Oasbl JaHHBIX, Mbl IPOBEJIN aHAJIN3
WU3MEHEHUI B CTPYKTypE W YPOBHE TPaHCKPHUIIIIHU
psna w3BecTHBIX JIHK-cBs3pBaromux ¢akTopos,
acCOIMMPOBAHHBIX ¢ Oeikamu Tpynnsl Polycomb,
B Pa3lIMYHBIX THIIAX paka. beUIo yCcTaHOBIEHO, YTO
MOBBIILICHHAsA aKTUBHOCTh reHa ZNF281, kogupy-
romero 6enok ¢ JIHK-cBsi3piBaronmumu ToMeHaMHu
THITA «IIUHKOBEIC Talblely C2H2-THIa, cBsi3aHa ¢
HETaTUBHBIMH TIPOTHO3aMH OOIIEH MPOIOIHKUTETb-
HOCTH KM3HH Y TAIIMCHTOB C PAKOM IOKENTYH04-
HOH kene3bl. JJaHHBIN TUN paka Ha CErOMHSLIHUN
JICHb SBIISIETCSI OJTHUM M3 CaAMBIX CIOXHBIX IS Jie-
YeHUS], ¥ YCHIIUSI MHOTUX HAayYHBIX JJAOOpaToOpuil U
(hapMareBTUYECKUX TPYI HAIPABJICHBI HA IOUCK
JIEKapCTBEHHBIX ITPENapaToB, CIOCOOHBIX OJIOKUPO-
BaTh NMpoH(epanuio KIETOK OHKONATOIOTHH JaH-
HOTO THUNa [22-24].

JlokazarenbcTBa OHMOJIOTHYCCKOM 3HAYNMOCTH
ZNF281 st KIIeToK paka Mo/HKeTyJOUHON Kee3bl
MOJIICPKUBAFOTCSI HECKOJIBKUMHU YCTaHOBJICHHBIMU
(axTamu. Bo-miepBBIX, HanOoIee YaCTHIA THIT H3Me-
Heanit ZNF281 na yposae JHK — ammmudukanusi.

Bbonee Toro, yBennueHne yncia KOMUH U3y4aeMoro
I'eHa CBA3aHO C IUIOXUM IIPOTHO30M 001Iel MpooI-
KUTEIFHOCTH KU3HU MaIeHTOB. Bo-BTOpBIX, ypo-
BeHb TpaHckpunuuu ZNF281 Beime B TpaHcdop-
MHUPOBAHHBIX KJIETKAX ITOXKeIyI0YHOH jKee3bl 10
CPaBHEHHUIO C HOPMAJIbHBIMU TKaHAMH. B-TpeTbux,
MOBBILIEHHAsA TpaHcKpunys reHa ZNF281 cBsizana
C MEHbLIEH NMPOAOIIKUTEIbHOCThIO XKU3HU MAILCH-
TOB TIPU OHKO03a00JIEBAHUAX JAHHOTO THMA. Takum
00pa3zoM, Bce TPH HCIIOIb30BaHHBIC 0a3bl JaHHBIX
[OKa3bIBatOT, 4yTo ZNF281 MOXeT ciayXuTh mep-
CIEKTUBHOW MHIIEHBIO IS TE€paluy paka IMoJKe-
JyJJOYHOMU KeJe3bl.

brokupoBanme aktuBHOCTH (akTopa ZNF281
MOKET OBITh OCYILECTBIECHO pPa3HBIMU CIIOcOOaMHy,
pxirrouass CRISPR-3aBrcHMBIE TOX0/1BI TOTABIICHUS
JKcrpeccuu TeHoB, MeToasl PHK-uaTepdepenmmmn,
6o OnokupoBanue JIHK-cBsizpiBaroiero goMeHa
ZNF281 KOpOTKMMH OJINTO/IE30KCHUHYKJICOTUIaMH,
HMUTHUPYIOIIMMH CalT CBA3bIBAHMS JAHHOTO OejKa.
KomOnHMpoBaHHOE HCMONB30BaHUE WHTHOUTOPOB
Polycomb-penpeccopoB u O1okupoBanue axtopa
ZNF281 MOXeT NpyUBECTU K ONITUMHU3ALMU POTOKO-
JIOB JIEUEHHsI TIAIIMEHTOB C PaKOM IOJKETYJOYHOM
JKEIE3Bl.

Paboma evinonnena npu noddepacrke Poccuii-
ckoeo Hayynoco ¢onoa, epanm Ne20-74-10099.
Aemopbl 3asensiom 06 omcymcmeuu Koupaukma
unmepecos.
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IAE-AAATAY TABUTU MAPKIHAETT CIMICOMORPHA |
MHOPAOTPSADbI XXAPTbIAAU KATTbIKAHATTBIAAPBIHbIH,
(HETEROPTERA) BUOAAYAHTYPAIAITI

Makanrapa Iae-Anatay MEMAEKETTIK YATTbIK, Tabwfu napki TepputopuscbiHAa 2020 >KbiAbl
SKYPFi3iAT€H AAAAAbIK FbIABIMM 3epTTeyAep HaTuxeAepi Oepiain oTbip. XKyprisiareH 3eptTeyaep
HaTuxkeciHae Cimicomorpha | MHPaoOTPsiAbl >KapTbiAal KATTbIKAHATTbIAAPbIHbIH, 4 TYKbIMAACbIHA
KataTblH 21 Typi aHbiKTaAAbl. ByAapabiH iWiHAE Typ Kypambl XafblHaH 6acbiM aHLbl KAaHAAAAAAD
TyKbiMaachkl (Nabidae — 7 Typ, 33%), ycak >XbIpTKbIlUTap TyKbiMAAchl (Anthocoridae — 7 1yp, 33%),
wiATepAainep Tykpimaach! (Tingidae — 5 Typ, 24%), aa xbIpTkbilwTap (Reduviidae) TykbiMAACbIHaH 2 Typ
(10%) raHa 6eAriai 6oAabl. OAap KOPEKTiK GarAaHbIChI XarFbiHaH 300dartap (16 Typ, 76%), duTtodartap
(4 1Yp, 19%) >xoHe mwuuetodartap (1 Typ, 5%) Goabin GeaiHeai. lae-Aaatay MYTI kapTbiran
KATTbIKAHATTbIAAPbI XKblAbIHA GEepeTiH yprak, caHbiHa Kapan 2 Torka 6eAiHeal: XbiAbliHa 6ip peT ypnak,
6epeai (MOHOBOABTMHAI — 19 Typ, 90%), XblAblHa OipHewe peT yprak, 6epeAi (MOAMBOAbTUHAI — 2
TYP, 10%). 3epTTey anmarbiHAQFbl TYPAEP SKOAOTUSIABIK, XaFblHaH Me30huraai (100%) Typre xaTaabl.
Ine-AraTay MYTIT AEHAPOOMOHTTbI XKapTblAai KATTbIKaHATTbIAAPbIHbIH, iliHAE 16 Typ (76%) epecek
Aapa kyniHae, 3 Typ (14%) epecek aapa, AepHaciA KyniHae, 2 Typ (3%) >KymbIpTkaAap kyriHae (7%)
KbICTanAbI.

TyiiH ce3aep: >XapTbiAah KaTTblkaHaTThiAap, Cimicomorpha | uHdpaoTpsabl, Iae-Aaatay
MEMAEKEeTTIK YATTbIK, Taburu napki, OHTycTik-LLIbiFbic Ka3akcTaH.

A.N. Iskakova', A.M. Kenzhegaliev?, P.A. Esenbekova?, G.D. Anarbekova'

'Kazakh Agricultural University, Kazakhstan, Almaty
2Research Institute of Plant Protection and Quarantine, Kazakhstan, Almaty
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Biodiversity of hemiptera (Heteroptera) of the infraorder Cimicomorpha |
in the lle-Alatau State National Nature Park (South-East Kazakhstan)

The article presents the results of field research conducted in 2020 on the territory of the Ile-Alatau
State National Natural Park. As a result of the conducted research, 21 species belonging to 4 families
of hemiptera of the infraorder Cimicomorpha | were identified. Among them, the predominant spe-
cies composition of the family: Nabidae (7 species, 33%), Anthocoridae (7 species, 33%), Tingidae (5
species, 24%), and only 2 species (10%) are known from the Reduviidae family. According to trophic
specialization, they are divided into zoophages (16 species), phytophages (4 species) and mycetophages
(1 species). According to the number of generations per year, the hemiptera of the Ile-Alatau State Na-
tional Nature Park are divided into 2 groups: monovoltine (19 species), polyvoltine (2 species). From an
ecological point of view, the species in the research area are mesophilic species. Among the hemiptera
of the Ile-Alatau SNNP, 16 species (76%) overwinter in the imago stage, 3 species (14%) in the imago
and larval stages, and 2 species (7%) in the egg stage.

Key words: hemiptera, infraorder Cimicomorpha I, lle-Alatau State National Nature Park, South-
Eastern Kazakhstan.

88 © 2022 Al-Farabi Kazakh National University


https://orcid.org/0000-0001-5930-0057
https://orcid.org/0000-0002-0308-222X
https://orcid.org/0000-0002-5947-8514
https://orcid.org/0000-0001-9424-2913
mailto:aiym1409@mail.ru
mailto:aiym1409@mail.ru

A.H. UckaxkoBa xoHe T.0.

A.H. Mckakosa', A.M. Ken>xeraamnes?, [.A. Ecenbekosa®, I.A. AHapbekosa'

'Kasaxckmi HaumoHaAbHbIM ArpapHbiit yHuBepeuTeT, KasaxcraH, r. AAMaThbl
2Hay4YHO-MCCAEAOBATEABCKMI MHCTUTYT 3aLLMTbl M KapaHTMHA pacTeHui, KasaxcraH, r. AaMaTsl
SUHCTUTYT 300A0TMKM, KasaxcTaH, r. AAmathbl
*e-mail.ru: aiym1409@mail.ru

buopasHoo6pa3mne noAyxecTkokpbiAbix (Heteroptera) uucppaorpssa Cimicomorpha |
B MAae-AraTayckom npupoaHom napke (lOro-Boctounbiii Kasaxcran)

B cTaTbe npeacTaBAeHbl pe3yAbTaTbhl MOAEBbIX HAayUHbIX MCCAEAOBaHMI, MpoBeAeHHbIX B 2020 roay
Ha TeppuTopun Mae-AaaTayCcKoro rocy AQpCTBEHHOIO HAaLMOHAABHOIO MPUPOAHOTIO Nnapka. B pesyabTate
NMPOBEAEHHBIX MCCAEAOBaHUI BbIIBAEH 21 BMA, OTHOCALUMICA K 4 CeMeCTBaM MOAY>KECTKOKPbIAbIX
nHgppaoTpssa Cimicomorpha I. Cpeam HMX npeobAaaaoLLMe MO BUAOBOMY COCTaBy CEMENCTBA: KAOMbI-
oxoTHukn (Nabidae — 7 Bua0B, 33%), Meakne xuiiHnkun (Anthocoridae — 7 BuaoB, 33%), Kpy>XKEBHMLIbI
(Tingidae — 5 BmaOB, 24), a U3 cemeictea xuuiHeupbl (Reduviidae) nssectHbl ToAbko 2 Buaa (10%).
Mo Tpodhrueckoi cneumasmsaLMm oHM NoAPa3AEASoTCS Ha 3oo0daru (16 BuaoB), utocharn (4 Buaa)
n muuetodaru (1 Bua). MNMoaysxectkokpbiable Mae-Aaatayckoro THII no uncAy noKoAeHui B roa
PA3AEASIOTCS Ha 2 FPYIbl: MOHOBOAbTMHHbIE (OAHO MOKOAEHME B roA — 19 BUAOB), MOAMBOAbTHHHbIE (B
roA HECKOAbKO MOKOAeHUM — 2 Bnaa). C 3KOAOrMUYECKoM TOUKM BUAbI B 30HE MICCAEAOBAHMI OTHOCATCS
K Me30(MAbHbIM BUaaM. Cpean MOAYKeCTKOKpPbIAbIX Mae-AaaTayckoro FHII B ctaanu umaro 3aumytoTt

16 BMAOB (76%), B CTaAMM MMaro 1 AMYMHKM — 3 BruAQa (14%), a B ctaamu gitua — 2 Buaa (7%).

KAroueBble CAOBa: MOAYXKECTKOKpPbIAbIE,

nudpaotpss Cimicomorpha |,

MAae-AnaTayckui

HaLMOHAAbHbIV MPUPOAHbIN napk, KOro-Boctounbiin KazaxcraH.

Kipicne

JKaprbutali KaTThIKAHATTBUIAD — HaceKoMap
OTPSANBIHAAFEl €H YJIKEH OTpsSATapasiH Oipi. Omap
Typai Ouoronmrapia TIpLIUIIK eTil, OHOreouneHo3-
Jarbl OMOJIOTHSUIBIK HPOLIECTEPAE MAaHBI3IBl Pell
aTkapaabl. OnapablH apachblHla KBIPTKBII KOHE
OCIMJIIKKOPEKTI TypJiep KemTen Ke3necemi. OciM-
JKOPEKTi TypJiepi kammail kKeOewir, opMaH KoHe
aybll [IApyallbUILIFBIHA 3HSHBIH KenTipemi. Al
JKBIPTKBIII  TypJepi OpMaH »oHE aybul MIap-
yalIbUIBIFBIHIAFEl 3USHABI TYPJCPAIH CaHBIH peT-
TeTI, TaiiIabl Ocep eTei.

JKaprpinali KaTThIKAHATTBIIAP OTPSIIBI JKaii-
JBI COHFBI JKbUIAApIAFbl LIETENIIK oaeOuerTepre
HIOJTy Kacacak, >KapThUlai KaTThIKAaHATTHUIAP]IBIH
CHCTEMaTHUKAaChl, OMOJOTHSCHI, SKOJOTHIACH MEH
9BOJIIOLMSCHIHBIH COHFBI XKbUIIAPAAFBI XKETICTIKTEP1
JKEKeJlereH TYKbIMacTap: minrepiiiep [ 1-4], aHus
KaHgananap [5-7], ycak KeIpTKbIII KaHgananap [8],
JKBIPTKBIII KaHamanap skaiiael Mamimertep [9-10]
0CBI OachUTBIMIap/a KOPCETUITEH.

Aptopnap Ine-Anmatay MYTII Tteppurtopus-
CBhIHBIH Oacka OTpsii HAaCEKOMJApbIH 3€pTTell, Ma-
Kananap sxkapusutaran [11-13], an Cimicomorpha |
MHPPAOTPAIBI XKapThUIal KaTTHIKAHATTHLIAPHI 3€PT-
TEJIMETEH.

3eprrey Makcatsl — lne-Amaray MY TII Teppu-
TopusicbiHbIH Cimicomorpha I uapaoTpsas! xap-
ThIJIal KaTTHIKAHATTBUIAPBIHBIH TYP KYpaMbIH, OHO-
JIOTHSCHI, SKOJIOTUSICHIH JKOHE TapallyblH 3epTTey.

3eprrey daicTepi

Hacexompmap eciMikrepii apHaiibl SHTOMO-
JOTHSUIBIK aya CY3TICIMEH «Opy» OMiCIMEH MKOoHE
aramTap MEH Oyranapjbl aKk Marara Kary apKbLiabl
JKUHAJIZBI, )1 YCaK HACEKOMJIap/ibl YCTayFa JKCray-
cTep acma0bl nainananpulbl. TYHT1 dKaphIKKa YITBIIT
KEJIETIH HAaCCKOMJAp apHaWbl JKaphIK KO3IepiHEH,
ABTOKOJIK JKapbIKTapblHaH ycTanasl. COHBIMEH
Katap HaCEeKOMAApP/Ibl OCIMIIIKTEPACH KO30CH Kaparl,
CYpeTKe TYCipir, 0aKplIay KYMBICTaphI KYPri3iii
[14-16]. ¥Ycraran SKOHIIKTEPAl yJaHIBIPATHIH
BIIBIC- MOPHJIKAFa KUHAUH [ 19].

Mopuikara >KUHaJIFaH >KOHAIKTEPIi >KaHCHI3-
JAaHFAaHHAH KEWiH,0ip/IeH SHTOMOJIOTHUSIIBIK HWHETe
Ti3TeH aypeic. MyHmail >KOHIIKTEP KOJIICKIIHSIA
CaKTayaJbl J)KOHE OJIap/ibl aHBIKTAy Ja OHal OoJa-
Il MHere Ti3y yakbITThI Tajam eTejll,COHJIbIKTaH
CaKTayJlblH €H THIMJl TOCUTI-MaKTaJaH )acaliFaH
Matpaciianapgaa caxkray[14-16]. Xunanran marte-
pua Typaiibl MAJIIMET Jiajla KYHACIIT1HEe jKa3blIbIIl
KaHa KoliMal, MaKTa MaTpacilaHblH OCTiHE STHUKET-
Ka Ka3bUIa Ibl.

DTuKeTKaga MaTepUa/Ibl )KHHAFaH JKep aTaysbl,
OHMOTOIIbI, YaKbIThl MCH JKUHAFraH MaMaH aTbI-KOHI
*a3bpuiaibl. JKuHaran Oap MaTepuall MaKTa MaTpac-
LIaJTapMeH KAaTThl KOparka caibiHaasl [19].

HacexommapabiH Typ Kypambl 3epTXaHAaJBIK
JKaF1ai1a MUKPOCKOIIIICH YKOHE aHBIKTaFbIIIITAPMEH
AHBIKTAJIJIBI.

&9
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3epTTEy HATHIKEJEPi MEH TAIIKbLIAY

Temenme 3epTTey HOTWKECIHAE TaOBUTFaH
TYPJIEp/IiH aHHOTANMSUIBIK Ti31Mi OEpiJIi OTBIp.

[inrepminep TykbiMaace! — Tingidae

Acalypta gracilis (Fieber, 1844). Ine Amnara-
ybl, Akcail markansl, 23.07.2020, 49, 3J. TIep-
MeTO-XOPTOOMOHT  (OCIMIIK KaOBIHBI ~ apachIH-
Ia, MYKTepiae, IIemnTeciH eciMmuikTepae: Ajuga,
Potentilla, Hieracium, Thymus, Sedum); me3odun
(mama, opMaHabl qana aMakTap, Kyprak kepiep,
KYH coyJieci KbI3ABIPAThIH OWIK Tay Majaiaphl); MU-
netodar; MOHOBOJBTHH/L, €peceKk Aapaiapbl MEH
JepHIcIepi KpicTai e [17].

Agramma confusum (Puton, 1879). ite Anaraysi,
Axkcait markansi, 20.06.2020, 29, 33. XoprobuoHr;
Me3o¢wu (Cy KoWMamnaphl KarajiaylapblHIaFbl Ja-
JIaJIBI Kepiep/ie, bUTFal MaNFbIHAapaa, OUik Tay ga-
JlanapbiHaa, cyoanbmi manreiHbiHga, 800-2000 m);
KeH onurogpurodar (enekwentepae: Juncus xoHe
kuskeneHuepae: Carex, Blysmus, Eriophorum);
MOHOBOJITHH/]II; €PECeK JIapaiapbl KbicTal 1. Epe-
CeK Japayiapbl MEH JiepHocinaepi keOiHe KOPEKTIK
OCIMIIKTEPiHIH T'YJT MIOFBIpPJIaphIHIA Ke3mecei [ 18].

Tingis pilosa (Hummel, 1825). Ine Anara-
ybl, Mezey markansi, 03.07.2020, 29, 33. Xop-
TOOWOHT; Me30(QWIT (majmanbl, OpPMaHIBI Jalia-
JIBl, TYpJi Me30(urTi OuoronTapaa: Cy Koimachl
aHFapJapblHAa, ajaca Tay wwaidrbiHAapbiHaa 300-
1300 M, cupek opMaHIapa, TikeIeH KyH coyiIeciHeH
KOpFaHBICTaFbl araluTap MeH OyTanapza); moaudu-
todar (Typii ecimuikrepae, keOiHe epiHryIiIepIe:
Phlomis tuberosa, Lamium album, Galeopsis bifida
XKoHe T.0.); TOJUTMBOJBTUHJL, €peceK aapajapbl
kbicTai bl [lyukoB [17] men Pomiko [18] aepexrepi
OOMBIHIIIA epeceK mapanapbl MeH aepHacimaepi 10
TYPJICH acTaM OCIMIIKTEPMEH KOPEKTCHE/I].

Tingis reticulata Herrich-Schaeffer, 1835. Ine
Anaraysl, Axcail matkans, 26.07. 2020, 39, 3J.
XoproOuoHT; Me3o¢pwi (1ana OUOILIEHO3AaPBIH/IA,
tayna T1.7. 2000-2500 M OWIKTIKTE);, KEH OJH-
roputodar (KypAaemiryimaiaep/e); MOHOBOJIBTHH/IL;
€peceK apajapbl KbICTalIbl.

Tingis renovata Golub, 1977. Ine Anataysl,
Meney markaner, 02.07. 2020, 29, 3J&. Xopro-
OuoHT;, Me3odua (mananel Ccranusiiapia); KeH
omurodurtodar (KypAeniryiaisiepae); MOHOBOJIb-
TUH]II; epeceK Japaapbl KbICTAN/IbI.

AHIIIBI KaHAaazap TyKeimaacel — Nabidae

Himacerus apterus (Fabricius, 1798). Ine Ana-
Taysl, Meney markansi, 03.07.2020, 22, 13'; Axcaii
markaisl, 20.06.2020, 29, 2&. TamHo-1eHAPOOH-
OHT (KANbIPaKThl, KBUIKAH JKATBIPAKTBI OpPMaH-
mapma, Jkarajay aramTapbl MEH OyTranapblHaa),

90

1-1i skoHe 2-11i JaMy CcaTBICBIHAAFBI JIepHOCIIAEpi
MONTECiH OCIMIIKTepAe, 3-ITi JaMy CaThICBIHIAFBI
JiepHaciaaepl Oyrajapra, cojaH KeWiH aralitapra
aybicansl  [19]; wme3opwmin (Taydasl  opmanzuap,
cyOanpIi MmanFeIHAApH); 300(ar (KeHenep MeH
JKYMCaK JKaOBIHIBI ycak Hacekommap) [20, 21];
MOHOBOJIBTUH/I1; JKYMBIPTKAJIaphl KbICTAMIbI.

Himacerus maracandicus (Reuter, 1890). Lre
Anataysl, Meney markansi, 12.07.2020, 1J. Xop-
TO-TaMHOOMOHT (OWiK MIONTECiHII ©CIMIIKTEp/E,
KoOiHe MATHIPTYIAUIepAe, TOMBIPAK YCTiHAC, Keli-
ne Oyranmapna); mesodpwi (tayma T.1. 400 merp
ouiktikten 3000 merpre neitin [19]; 300dar (1bi-
OBIHTApPMEH, OCIMIIK OWTTepiMEeH, KaHIajgaiap
JKOHE OJIap/IbIH JIEPHOCUIIEPIMEH ); MOHOBOJILTHH/I;
epecek Japanapbl KbICTaHIbI.

Nabis flavomarginatus Scholtz, 1847. Ine Ana-
Taybl, Meney martkansi, 12.07.2020, 39, 53. Xop-
TOOMOHT; OpMaH bl ’KOHE OPMAaHIbI IAJIFBIHJIBI KEP-
JiepIe KeH TapajFaH (TypJIi IIaJFeIHIAp, OPMaH IIeTi
MeH anaHkainapbeiaaa), rayna 2000 metp OuikTiKke
JIeliH KeTepine/i, CyOanbIli MaFbIHIAPbIHIA; Me-
30pmm (Me30(HTTI JKOHE BUIFAT IIAIFBIHIAPIA);
300ar (ycak HaceKOMIapMeH KOPEKTEHesi);
MOHOBOJIBTUH/II; )KYMBIpTKaJIapbl KbIcTaiab! [ 19].

Nabis brevis ferghanensis Remane, 1964.
Ine Amarayer, Axcaii matkamer, 23.06. 2020,
29Q; Y.Anmatel e3eni anrapel, 12.07. 2020; Me-
ney martkaiel, 12.07.2020, 13, 19. Xoprobuont
(mwemnrecin eciMiaikTepae); Mezodpun (tayaa 1000
MmetpaeH 3600 merpreri opMaHIbl aliMakTa, CO-
HBIMEH KaTap J>KEMICTi: JKaHFaKTBI, ajiMa OpMaH-
napbiaa, mesoputri kepiaepae) [19]; 3oodar;
MOHOBOJIBTUH/II; €pECeK Japayapbl KbICTAHIbI.

Nabis ferus (Linnaeus, 1758). lme Amnaraysl,
Axcaii markans;, 20.06.2020, 29, 2J; Meney
markaisl, 12.07. 2020, 39, 43'; AnMatsl 06IbICH,
Kapacaii aynanbl, Anaray aybuibl MaHbl. 16.06.
2020. 19, 23&. XopToOGHOHT; 3BPUTONTHI ME30(UIT
(opMaH[BI aliMakTa SJIETTErl TYpP, ©3€H XKarajaybl,
0acka f1a cy KoiiMamnaphbl )karaybiHa OediMIenTeH, Ta-
ynaa 2500 meTp OumikTiKKe JeiiH Ke3aecei); 300dar
(KOTKOPEKTI JKBIPTKBIII, aybll IIAPYaIlbUIBIFBIH/IA
€H TMaliJansl TYP); MOHOBOJIBTHH/IL;, EPECEK Iapaiia-
PBI KpIcTal b [19].

Nabis christophi Dohrn, 1862. Ine Amnara-
ybl, Akcaii markanel, 20.06.2020, 29, 2J3; Me-
ney matkansl, 12.07. 2020, 39, 4J. T'epnetobu-
OHT (TOmBIpaKkTa OyTamap actelHAa: Atraphaxis,
Clematis oHe T.0., 6CIMIIK KAIIBIKTAPBI ACTHIHIA);
Me30(dui (e3eH KaranayblHAA, Ka3bIKTHIK TIEH aja-
ca taynapna, [lokicranma tayma 2500 M OuWikTiKTe
ke3neckeH) [19]; 300dar; MOHOBOJIBTHHIIIL;, €pPeceK
Jlapanapsbl KbICTalbl.
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Nabis rugosus (Linnaeus, 1758). lne Anataysi,
Meney matkansl, 12.07. 2020, 39, 23; Anmats! 06-
neicel, Kapacaitaynansl, Anatay aybutbl MaHbI. 16.06.
2020. 29, 2d&. XoproOuoHT (mIenTecin oCiMmiKTi
TypJi OnoTonTapaa, KOJICHKEN JKepJeri MenTeciH
ecCIMJIIKTep/Ie, OpMaH IIETI MEH allaHKalIap/a); Me-
30(u (opMaHABI, OpMaHIbI Janalibl aiiMaKTapja
skoHe Tayna 2000 m Oumiktikke neitin) [19]; 30o0dar
(eciMaik OUTTEpIMEH, IMKaJa MCH Kall Ke3IlIeci3
KaHJalanap JepHICciIIepiMeH, 0acka Jla HaCeKOM-
JapMeH KOpPEKTEHEli); MOHOBOJIBTHHII, EPECeK Ja-
panapbl KbICTal/Ibl.

¥ cax KbIpTKbILITAp TYKbIMAAckl — Anthocoridae

Acompocoris alpinus Reuter, 1875. Ime Ama-
Taybl, YakeH Anmatel ke, 23.07.2020, 29, 2J.
JennpoOuoHT (KBUIKaH IKalbIpaKThl aramrapja:
Abies, Picea. Larix, Pinus), tayna 1200 M OnikTiKKe
KeTepineai; Mezopun (opMaHIbl aiMakTa, 0a-
ceIM Oeutiri Tayna); 300dar (eciMIik OHTTEpIMEH
KopekTeHeni) [22]; MOHOBOJNBTHHIII; €peceKk aapa-
JIapbl KbICTaN/IbI.

Acompocoris pilipes Stys, 1960. Ine Anataysi,
Ynken Ammatel keii, T.0. 1900 merp OWiKTiKTe,
17.06. 2020, 39, 1J&. denapoGHOHT (KbLIKaH
JKambIpaKThl — aramrapaa);, Me3oduin  (opMaHIbl
aitmakra, 0acem Oemiri Tayma 2000 M OWIKTIKTE);
300dar (ycak Hacekomjaap MeEH KeHenep) [22];
MOHOBOJIbTUH/I1; €PECEK Jlapaiapbl KbICTAN b,

Anthocoris flavipes Reuter, 1884. Ine Anara-
ybI, Meney markansl, 12.07. 2020, 22, 24, Jen-
JIpO-XOpTOOMOHT (OyTamap MeEH ipi MIenTeciHai
ecimuikrepae), mezodpun (tayma 1800-3000 metp
ouikTikTe) [22]; 300(ar; MOHOBOJIETUH]II;, €peceK
Jlapanapbl KbICTaH b,

Anthocoris minki pistaciae Wagner, 1957. Ine
Anarayel, Mezney matkans, 20.06. 2020, 29, 2J.
Hennpobuont (HTepekre Populus xoHe T.0.); Me-
30w, 300dar (eciMmik OWTTEpi, JKaIbBIpaK Oyp-
rejyiepi); MOHOBOJBTUHJII; €pPeceK jaapaiapbl KbIC-
taiinel. Opra Asusiga Psyllidae OGepimrepinge
Populus diversifolia, ecimaix buttepi Oepimrepine
Forda sp., Pistacia vera, coHbIMEH Katap Fraxinus,
Zygophyllum wone Amygdalis bucharica xe3neckexn
[22].

Anthocoris nemoralis (Fabricius, 1794). An-
MaThl 00mbIckl, Kapacaii aynmanbel, Anaray aybUibl
MaHpbl, 16.06.2020, 49, 4J; Ine Anaraysl, Meney
markanel, 12.07.2020, 59, 3J4. Hdenapo-xopro-
OouonT (OacbiM Oeiiri Typni aramrapna, Oyranap
MEH IIeNTeCiH eciMaikTepae), me3ohui; 3oodar
(kambIpak Oyprenepi, ecimai OuTTepi, KeOenek
KYIIIBIBKYPTTaphl, KeHenep MeH Miridae, Lygaeidae
JKYMBIPTKAJIaphl); OWBOJIBTHHII HEMece >KbIIBIHA
2-3 ypnak Oepeii; epecek aapaiapbl KbICTaMJIbI.

Epecex napanapel MeH naepuacinaepi Stephanitis
pyri F. Bipre xe3zneceni [23].

Elatophilus  stigmatellus (Zetterstedt, 1838).
Ine Anarayel, Meney martkansi, 18.06.2020, 3%,
42, Jlennpobuont (Gankaparaiina Larix); me3o-
¢un (opmaHbl aiiMakTa); 300¢ar (ycak HaCceKOM-
Jap, oNapAbIH ACPHICLIIEP] MEH KYMBIPTKaIaphl);
MOHOBOJIFTHH/II; €peceK Japanapbl KbICTAHIbI.
Kaparaii KaObIFbl acThIH/IA TIpUILTIK eTel [24].

Tetraphleps aterrima (J.Sahlberg, 1878). Ine
Aunatayel, Meney matkaner, 12.07.2020, 29,
23, JleHapoOUOHT (apanac OpMaHAapia, CHpPEK
meIpmia  opmangapaa); mesopwmn (tayma 2700-
2900 M OwmikTikTe); 300(ar (ycak Hacexkommaap,
ONApABIH JepHOCIINEpI MEH IKYMBIPTKAJIaphl);
MOHOBOJIBTHH/II; €peceK Japanapbl KbICTaiabl [25].

JKeipTreimTap TyKeiMaacel — Reduviidae

Rhynocoris annulatus (Linnaeus, 1758). Aun-
MaTbl o0nbickl, Kapacail aynmanbl, Anaray aybl-
el MaHpl, 16.06.2020, 19, 2J; Inme Amnarays,
Meney markansl, 12.07.2020, 13, 19; Axcaii
markaisl. 14.08.2020,29, 23'; Ine-Anaray MY TII,
Y.Anmars! markansi, 10.07.2020, 29, 13; Tanrap
OpMaHIIBUIBIFEI, Mapaincaii matkansi, 15.05.2020,
29, 145 08.06.2020, 39, 24'; Benbynak maTKaisl,
23.05.2020,42,23. Jlenapo-xopTOOUOHT (aFamirap:
Kaparaii, WIbIpIIA, apiia, KaiblH, Typai Oyranap
MEH IIeNTEeCiH OCIMAIKTepAe: MMaThIPTYIIiIep,
OypImaK TYKbIMIAcTap, KypACTTYJaiIep); Me30-
¢un (opMaHIBI, OpMaHIBI Jajaibl alMakKTapia,
©3CH JKaraJaybl OpPMaHAapbIHIA); KOIKOPEKTi 300-
(har (>kampIpaKKeTim KOHBI3map, apanap, KeOelek
KYIIBIBKYPTTaphl  kKoHE T.0.); MOHOBOJIBTHH/I;
IV-V namy caTbICBIHAAFb! ACPHICIACP] KBICTANIBI.
JepHocinaepiH KpICTay bl aTabIK OaKbUIayIapMEeH
nmonenaeHred [26, 27, 28].

Rhynocoris iracundus (Poda, 1761). Ine-Anatay
MY¥TII, Y.Amvater matkansr, 10.07.2020, 29,
13'; Tanrap opMaHIIBUIBIFEI, Mapascail markaisl,
15.05.2020, 292, 13 08.06.2020, 39, 23'; Benbyak
markansl, 23.05.2020, 49, 2J; Ine Amnarays,
Meney markansl, 12.07.2020, 13, 19; Axcaii
markansl. 14.08.2020, 29, 24. Ienapo-xoproou-
OHT; Me30¢wI (Typii TaOUFH aiiMakTapma: Jajarbl
ajyiKanTapjaaH OMiK TayJibl OpMaH aJlaHKaliIapbl MEH
cyOanmpmi manreiHgapeinga 2000 M, aramrappa,
OyTranapma »KoHe IIeNTeciH eciMaikTepae); 300dar
(Typmi Hacekomzap); MOHOBOJBTHHJI; JKOFapFbI
JlaMy CaTBhICBIHAAFBl AEPHAcinaepi KbicTainsl [29].
Epecex mapamapel MeH IepHOCUIIEP] KBICTAHIBI
[30].

TeMeHne 3eprTrey HOTIKECIHAE TaOBUIFaH
TYPJIEPOiH Ti3iMi KoHE KbhICKAITa OHOJIOTHSICHI MEH
3KOJIOTHSACKI Oepiin oThIp (1-kecte).
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1-kecte — Ine-Anaray MY TII Cimicomorpha | mHGpaoTpsiis! xKapThuIai KATTHIKAHATTHUIAPBIHBIH TAKCOHABIK KYPaMBbl, OHOIOTHSICHI

MCH 3KOJIOT'UsChI

TykpiMaac Typ | Buonorus men sxonoruscst Canbl
Wudpaorpan Cimicomorpha I
I IepIETO-XOPTOOMOHT, Me30(HJI, MULIETO(hAT, MOHOBOJIBTHHII;
Acalypta gracilis (Fieber, 1844) P P . (b . Gar, ’
MUMarochl MCH JCPHICIIACPI KbICTAM IbI
XOpTOOMOHT, Me30dui, keH oiurodpurodar, MOHOBOIBTHHII;
Agramma confusum (Puton, 1879) P P u, purodar, ’
HMMarochl KbICTai1bl
. L XOPTOOHOHT, Me30(uII, MoNU(UTO(AT, OTHUBOIBTHH/II; UMAroChl
Tingidae Tingis pilosa (Hummel, 1825) Kmpc rafiter ’ ur, urodar, ’ 5
Tingis reticulata Herrich-Schaeffer, |xopro6uont, Mme3odu, keH oiurodurodar, MOHOBOIBTHH/II,
1835 MMarochl KbICTaiIblI
_ XOPTOOHOHT, Me30(1JI, KeH oauroduTodar, MOHOBOIBTHHI
Tingis renovata Golub, 1977 P P b, urodar, ?
HMMarochl KbICTai b1
Himacerus maracandicus (Reuter, XOPTO-TAMHOOMOHT, Me30(uI1, 300(ar, MOHOBOJBTHH/I, UMarochl
1890) KBICTaMIbI
. . . TaMHO-JIEHIPOOHOHT, Me30(ni1, 300(ar, MOHOBOJIBTHHI1
Nabidae Himacerus apterus (Fabricius, 1798) P . u, s00¢ar, ’ 7
JKYMBIPTKATAPhl KBICTAIBI
. . XOpTOOHOHT, Me30¢d w1, 300(ar, MOHOBOJIBTHH/I, dKYMBIPTKAJIAPBI
Nabis flavomarginatus Scholtz, 1847 KHpCTaﬁ)IH ? u, 300ar, » HYMBIP P
Nabis brevis ferghanensis Remane, | xopToOHOHT, Me30(]ui1, 300(ar, MOHOBOJIBTHH1, UMAaroChl
1964 KBICTaN bl
L . XOpTOOHOHT, Me30¢d 1, 300(har, MOHOBOJIBTHH/II, UMArochl
Nabis ferus (Linnaeus, 1758). Kmimfmm ’ uu, soopar, ’
. . . repreToOnoHT, Me30dui, 300(ar, MOHOBOIBTHH/Ii, UMAroChl
Nabis christophi Dohrn, 1862 KLII)CTaﬁHH ’ un, 3000ar, ’
. . XOPTOOHOHT, Me30(1I1, 300(ar, MOHOBOJIBTHH/Ii, IMAaroChl
Nabis rugosus (Linnaeus, 1758) KHI; rafier ’ uu, soopar, ’
. . NeHAPOONOHT, Me30(d w1, 300(ar, MOHOBOJIBTUH/II, HKMarochlt
Acompocoris alpinus Reuter, 1875 KbIC EU ’ uz, s00dar, ’
bICTau bl
L IeHAPOOHOHT, Me30( w1, 300(ar, MOHOBOJIBTUH[I, HMArOChI
Acompocoris pilipes Stys, 1960 KLICTEﬁHLI ’ bu, s00dar, ’
. . JIEHAPO-XOPTOOHOHT, Me30(uI1, 300(ar, MOHOBOJIBTHH/II
Anthocoris flavipes Reuter, 1884 P P . u, 300Gar, ?
HUMAarochbl KpICTal/Ib!
Anth d Anthocoris minki pistaciae Wagner, | 1eHIpoOHOHT, Me30(I1, 300(ar, MOHOBOJIBTHH/I1, ©IMarochl
nthocoridae 1957 KBbICTa bl 7
Anthocoris nemoralis (Fabricius, JICHIPO-XOPTOOUOHT, Me30(ui1, 300¢ar, OJIUBOIBTHHII,
1794) HMMAarochl KbICTan bl
Elatophilus stigmatellus (Zetterstedt, | neHAPOoOHOHT, Me30( M, 300()ar, MOHOBOJIBTHH/II, IMAroChl
1838) KBICTa bl
Tetraphleps aterrima (J.Sahlberg, JIEHIPOOMOHT, Me30(dwI1, 300ar, MOHOBOJIBTHH/I, UMarochl
1878) KBICTAM b
Rhynocoris annulatus (Linnaeus, JICHIPO-XOPTOOMOHT, Me30(ui, 300¢ar, MOHOBOIBTHHA]L, [V-V
B 1758) JlaMy CaTBICBIHIIAFbI AEPHICLIACP] KBICTANAB
Reduviidae 6 - 2
- JIEHAPO-XOPTOOHOHT, Me30(HII, 300(har, MOHOBOJIBTHH/II
Rhynocoris iracundus (Poda, 1761) P P ’. (1) i fb ’ ’
MMarochl MEH JACPHICIIACPI KbICTaMIbI
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KopbIThIHABI

Ine-Anaray MEMIJIEKETTIK YIATTHIK TAOUFU MapKi
teppuropusicbinga 2020 Kbl KYPTi3UITeH 3epT-
Tey KyMbIcTapel HoTmkeciHae Cimicomorpha I
UHPPAOTPAIBl JKapThUIall KaTTHIKAHATTHLIAPBIHBIH
4 TYKBIMJIachIHA JKaTaTblH 21 Typi aHBIKTAJIBI.
Bynapneie imiHIEe TYp Kypambl JKarbiHaH OachbIM
tykeiMaacTap: Nabidae (7 Typ, 33%), Anthocoridae
(7 Typ, 33%), Tingidae (5 Typ, 24), an Reduviidae
TyKeiMaachkiHaH 2 TYp (10%) rana Genrini Gomapl.

Onap KOpeKTiK OaiylaHbIChI KaFbIHAH 300(ar-
tap (16 typ), purodartap (4 Typ) KoHE MHULETO-
¢dartap (1 Typ) 6061 OOMTiHETI.

Ine-Anamay M¥TII scapmoinaii KammuiKkanam-
MBLIAPLL HCHLILIHA Oepemin Ypnax CaHblHa Kapau

2 monka Oeninedi: MoHoBoibTHHAI (19 TYP),
TTOTMBOJIGTUH/I (2 TYP).

3epTTey alMarbIHAAFBl TYpJIEP OSKOJIOTHSIBIK
JKaFbIHAH ME30(WIIII TYpIIepre KaTaibl.

Ine-Anamay M¥TII sorcapmoinaii kKammuixanam-
molnapuinoly iwinde 16 myp (76%) epecek mapacsl
kyHinge, 3 Typ (14%) epecek nmapacwl, AepHICiIi
ky#inzge, 2 Typ (3%) xxymbIpTKanapsl kyhiazae (7%)
KBICTAUbI.

MaxkasaHbl Kap:KbLIbIK K0JAay Ke3i

FoutbiMu, FBUIBIMU-TEXHUKANBIK —Oafaapiama
TakKbIpbIOBIHBIH aTtaybl «ConTycTik TsaHb-11IaHbHBIH
KaHyapyap JYHHECIHIH TeHETHKAIBIK dPTYPIUTITiH
caxTay YILIiH KaJacTpblH a3ipiey» 2021-2022 x.
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BIOLOGICAL VALUE AND TECHNOLOGICAL INDICATORS
OF MEAT IN BEEF BULLS OF DIFFERENT GENOTYPES
IN THE CONDITIONS OF THE AGRICULTURAL HOLDING
“BAISERKE-AGRO”

The most important biological feature of beef bulls is their ability to consume and process a large
amount of cheap low-nutritional feed, including waste from crop production and the food industry, into
valuable food products for humans. The meat products and leather raw materials obtained at the same
time are of high quality.

The aim of the research was to improve and optimize breeding methods to increase the rate of
genetic progress of different beef breeds of cattle. Based on the interaction of genotypes, to determine
effective methods for improving the breeding and productive qualities of meat breeds of different geno-
types to increase the production of high-quality beef.

This article presents the results of studies of meat productivity of beef bulls of different genotypes in
the conditions of the agricultural holding “Baiserke-Agro”. According to the results of the research, the
quality of carcasses and slaughter indicators, the morphological composition of carcasses and individual
anatomical parts, the chemical composition of meat and the energy value of raw fat were established.

The conducted studies contributed to the fullest realization of the genetic potential of the productiv-
ity of the Aberdeen Angus, Hereford and Kazakh white-headed breeds, as a result, an additional reserve
for obtaining high-quality beef was revealed. The proposed methods and techniques of organizing the
breeding process allowed to create highly productive beef cattle in the conditions of the agricultural
holding “Bayserke-Agro”, which contributed to reducing the cost of 1 kg of live weight gain by 5-8%
and obtaining additional profit for 1 head by 14-16%.

Key words: Carcass mass, slaughter yield, slaughter mass, meat index, pulp, peers, minced meat.
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«barcepke-Arpo» arpoOXOAAMHI XXaFAalbIHAQ €T TYKbIMAQPbIHbIH,
9PTYPAI reHoTMNTEPiHe XKaTaTbiH OYKALUbIKTAP eTiHiH,
6MOAOTUSIABIK, KYHADBIABIFbI )KOHE TEXHOAOTUSIAbIK, KOpCeTKiluTepi

ETTi GykarapAblH €H MaHbI3Abl OMOAOIMSIAbIK, €peKLLIEAIri — OAApPAbIH Ker MeAllepaeri ap3aH
KOPEKTIK a3blKTbl, COHbIH ilIIHAE OCIMAIK LIAPYaLLUbIAbIFbI MEH TaMak, eHEepPKaCiBiHIH KaAAbIKTaPbIH
aAaM YILIH KYHAbl TaFamFa aHaAAbIPY XXoHe eHAey KabiAeTi. AAblHATbIH €T eHIMAEpi MeH BblAFapbl
LUMKI3aTbl XKOFApbl CaramMeH epeKLIeAeHeA|.

O3AepiHiH reHOTUNMIHAE MbIKTbl KOHCTUTYLIMSI MEH >KOFapbl OHIMAIAIKTI, >Kakcbl 6opaakbiAay
JKOHE eT KacMeTTepiH, TO3IMAIAIK NeH CTpeccke KapCbl Typa aAyLUbIAbIKTbI, TIPLWIAIK €Ty »afFAanAapbl
MEH LIapyallibiAbIKTa ManAaHyFa >Kakcbl 6eiMAEAY KabiAeTiH GIpIKTIPETiH eH «YHEMAI >kKaHyapAap»
AAYAbl KaMTaMacbl3 eTeTiH TaAarnTapfFa cail >kaHyapAap Kaxet. backa ce3beH aiTkaHAQ, KapKbIHAbI
namAaAaHyFa >akCbl OEMIMAEATEH >KOHE OHIMAIAITT XKOFapbl MaA aAy Kepek.

3epTTey MakcaTbl—aPTYPAI €T TYKbIMABI ipi Kapa MaAAbIH FreHeTUKAAbIK, AAMY bIHbIH KQPK bIHABIAbIFbIH
JKOFapbIAQTY YLUiH CeAeKLIMs SAICTEPIH XXETIAAIPY >KaHe OHTanAaHAbBIPY. XKoFapbl canaAbl CUbIp eTiH
BHAIPYAl K66EenTy YliH reHOTUNTEePAIH ©3apa 9peKeTTecyiHiH Heri3iHAe eT TYKbIMAAPbIHbIH SPTYPAI
reHOTUNTEPIHIH TYKbIMABIK XX8HE OHIMAIK canaAapbliH XaKCapTYAbIH TUIMAI 8AICTEPIH aHbIKTay.

bya Makanapsa «baiicepke-Arpo» arpoOXOAAMHI >KafFAadWblHAQ €T  TYKbIMAAPbIHbIH, 8PTYPAI
reHoTUNTepiHe XKaTaTblH OYKALLbIKTApPAbIH €T OHIMAIAITIH 3epTTey HOTUXKEAepi KEeATIpIAreH. 3epTTeyaep
HOTMXeAepi OOMbIHLLA YLIAAAPAbIH Canacbl MeH COMbIC KOPCETKILITEPI, yila MEH KeKe aHaTOMUSIAbIK,
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GOAIKTEPAIH MOPGOAOTUSIABIK, KYPbIABICHI, €TTiH XMMMUSIABIK, KYPaMbl >K8HE LIMKI eTTiH SHEepreTMKaAbIkK,
KYHADBIAbIFbI @HbIKTAAABbI.

XKyprisiareH 3eptTeyaep abepamH-aHryc, repeopa >koHe KasakTblH akbac TyKbIMAAPbl ©HIM-
AIAITIHIH TeHeTMKaAbIK, MOTEHLUMAAbIH TOAbIK MaiAaAaHyFa bIKMAA €TTi, HOTUXKEeCIHAE KOFapbl CarnaAbl
CUbIP €TiH aAYAbIH KOCbIMLLIA K63i aHbIKTaAAbl. CeAeKLMSAbIK, YAEPICTI YMbIMAACTbIPYAbIH YCbIHbIAFAH
aAicTepi MeH Taciaaepi «bacepke-Arpo» arpoXoAAMHI XKaFAQMbIHAQ YKOFApbl OHIMAI €TTi MaA aAyfa
MYMKIHAIK 6epAi, OYA Tipi caamMakTbiH, 1 L ©CIMiHIH ©3IHAIK KYHbIH TOMeHAeTyre >xaHe 1 6acka 14-16%
KOCbIMLLIA TabbIC aAyFa bIKMaA eTTi.

TyiiH ce3aep: ylaHbIH CaAMaFbl, COMbIC LLbIFbIMbI, COMbIC CAAMaFbl, €T KOPCeTKillli, eTTiH >KyMCarfbl,
KYypAQacTap, TapTbIAFaH eT.
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buonornyeckas LLeHHOCTb M TEXHOAOTMYECKHe MoKa3aTeAn msca
y 6bIYKOB MSICHBIX MOPOA, Pa3HbIX FeHOTUIOB
B YCAOBMSIX arpoxoAAuHra «baricepke-Arpo»

BaxkHerniein GMOAOrMYECKON OCOGEHHOCTbIO MSCHBIX ObIKOB  SIBASIETCS  MX  CMOCOGHOCTb
nepepabarbiBath GOAbLIOE KOAMYECTBO AELUEBbIX MUTATEAbHbIX KOPMOB, B TOM YMCAE OTXOAOB
pPacTeHMEBOACTBA M MULLEBOM MPOMbBILUAEHHOCTM, B LIEHHblE AAS YE€AOBeKa MPOAYKTbl MUTAHMS.
[ToAyyaemble Npy 3TOM MSICHas MPOAYKLMS U KOXKEBEHHOE CbIpbE OTAMYAIOTCS BbICOKMM KQ4YEeCTBOM.

Hy>KHbl >KMBOTHbIE, OTBevalolme TpeboBaHWUSM, coueTatolme B cebe KpPerkylo KOHCTUTYLMIO
M BbICOKYIO MPOAYKTMBHOCTb, XOPOLUME OTKOPMOYHbIE M MSCHblE KavecTBa, BbIHOCAMBOCTb M
CTPECCOyCTOMUYMBOCTb, XOPOLLYIO MPUCMOCOBAEHHOCTb K YCAOBUSIM COAEPIKaHMS M UCTIOAb30BaHMS B
X0351CTBe, 0becneunBaoLme HamboAee «<IKOHOMHbBIX XKMBOTHbIX» B CBOEM FreHOTHIE. APYrMMu CAOBaMM,
HEOOXOAMMO TMOAYUUTb SKMBOTHBIX, XOPOLLO MPUCMOCOOAEHHbBIX K MHTEHCMBHOMY MCMOAb30BaHUIO M
006AAQIOLMX BbICOKOM MPOAYKTUBHOCTbIO.

LleAb nccaepoBaHWMin — COBEPLLEHCTBOBaHME M OMNTUMM3ALIMA METOAOB CEAEKLIMN AAS MOBbILLIEHNS
MHTEHCMBHOCTW T'€HETMYECKOro pa3BMTUS Pa3AMYHbIX MOPOA KPYMHOMO poratoro CKOTa MSICHOro
HarnpaBAeHMs, OMnpeAeArTb 3PMEKTUBHbIE METOAbl  YAYULLEHUS MAEMEHHbIX W  MPOAYKTMBHbIX
KQ4eCTB pPa3HbIX FrEHOTMIMOB MSICHbIX MOPOA Ha OCHOBE B3aMMOAENCTBUS FEHOTUMOB AAS YBEAMYEHUS
NPOM3BOACTBA Ka4eCTBEHHOM rOBSAMHbI.

B AaHHOM cCTaTbe MNpPEACTaBAEHbl PE3YAbTATbl M3YUEHWUS MSCHOM MPOAYKTUBHOCTM OblUKOB
pa3HbIX FEHOTMMOB MSICHbIX MOPOA Ha MpuUMepe arpoXoApmHra «baiicepke-Arpo». o pesyAbTatam
UCCAEAOBAHWI OMPEAEASIAM KaueCTBeHHble 1 y6OIHble nokasaTteAr Tyll, MOP(OAOrMUecKoe CTPOeHme
Tyl M OTAEAbHbIX aHaTOMMYECKMX YacTelr, XMMUYECKMI COCTaB MsCa M 3HEPreTUYecKyto LIeHHOCTb
MSICHOIO CbIpbSl.

[poBeAeHHbIE  MCCAEAOBaHMS  CMOCOOCTBOBAAM  MOAHOMY  MCTMOAb30BAHMIO TFEHETUYECKOro
noTeHumMana abepAnMH-aHrycckom, repechOpACKON M Ka3axckon GeAoi NMopoA, B pesyAbTaTe yero GblA
BbISIBAEH AOMOAHWUTEAbHbIN MCTOYHMK BbICOKOKAQYECTBEHHOM FOBAAMHDBI. [1peAAO>KeHHble METOAbI
OopraHuM3auym MAEMEHHOro MpoLecca MO3BOAMAM MOAYUUTb BbICOKOMPOAYKTMBHBIMA MSICHOM CKOT B
CAyYae C arpoxoAAmHrom «baiicepke-Arpo», 4to Cnoco6CTBOBAAO CHMXKEHUIO cebecTonmocTu 1 Kr
NMPUPOCTA >KMBOM MACChl Ha 5-8% WM MOAYUEHMIO AOMOAHUTEABbHOM MPUBLIAM B pasmepe 14-16% Ha 1
rOAOBY.

KatoueBble cAoBa: Macca Tywim, yOOWMHbIA BbIXOA, YOOMHAs Macca, MHAEKC MSICHOCTM, MSKOTb,
CBEPCTHUKM, MACO-hapLu.

Introduction

Meat productivity and meat quality are largely
determined by the characteristics of the genotype of
animals, their final live weight, as well as the level
and type of feeding. However, the most accurate
and complete assessment of it is possible only when
animals are slaughtered. The control slaughter of
bulls of different genotypes allowed us to identify

the characteristic features of quantitative and
qualitative indicators of meat products [1, 2, 3].

More other, attaining a high standard of beef
quality isimportant for the attraction and preservation
of consumers and to enticing repurchase. For those
cattle industries that rely on the export of beef for
economic gain, accomplishing the best possible
quality of beef becomes a key for maintaining and
increasing global market share [4].
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Currently, the agro-industrial complex of
Kazakhstan faces the task of rapid development
and intensification of animal husbandry, as well
as improving the efficiency of processing of raw
meat. The efficient processing of raw meat not only
increases the profitability of products, increases the
profits of the meat industry, but also increases the
production of high-quality food products available
to consumers. In turn, the growth of demand for
domestic products is an important incentive to
increase the production of meat of the required
quality in agriculture [5].

The beef cattle industry is interested in growing
progeny faster to achieve an earlier slaughter weight
and to improve feed efficiency. More other, carcass
weight, percentage of commercial cuts and meat
tenderness are features directly related to carcass
quality and value [6, 7].

The world studies show that it is important to
estimate the genetic parameters simultaneously for
all economic important traits (i.e., reproduction,
growth and carcass traits) [8].

Heterosis is the beneficial deviation of crossbred
progeny from the average of parental lines for a
particular trait. [9].

Thus, these results warrant further investigation
on the relationship of carcass traits and other traits
of importance in the beef selection index, such
as antagonistic effects with maternal production
efficiency traits. Breed differences are clear and
these differences need to be accounted for in genetic
evaluations of carcass traits and warrants further
work on heterotic effects between individual breeds.
The knowledge gap between pedigree breeders and
the commercial beef producer could be lessened via
carcass trait evaluations. [10].

There are data about the purposeful selection
with a breeding work in white-headed, Auliyekolsky,
and Hereford cattle breeds in Kazakhstan. Such
state farms as Barysh Seysenbay (Bayzak district,
Jambyl region), both farms Bagration (Ulan Region,
East Kazakhstan region), and Kegen-agro LLP
(Rayymbek district, Almaty region) was carried
out in this breading research. The scientists of the
Kazakh National Agricultural University were
conducted in these experiments. And different tests
in the milking growing period have shown that
calves’ growth and development were in the norm,
and growth rather was in high intensity [11].

It is well known, weights and weight gains
at specific ages or during specific periods are
commonly applied as selection criteria in most beef
cattle breeding programs in the world, since these
traits show moderate to high genetic correlations
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with carcass weight, are easy to measure, and
respond to selection [12].

The practice and experience of domestic and
foreign animal husbandry have shown that the
improvement of breeding and productive qualities
of beef cattle depends not only on a good feed base
and the introduction of advanced technologies, but
also on the improvement of the genotype of animals,
which is achieved by purposeful breeding work.

In turn, the effective use of modern technologies
for beef production depends primarily on the
availability of animals of the required quality [13,
14, 15].

In this regard, certain requirements are imposed
on animals. They must have the ability to continue
intensive growth and pay well for feed when growing
and fattening in cheap light-type premises or even
in open feedlots. At the same time, beef should be
characterized by an optimal ratio of nutrients.

One of the most important factors in the
intensification of beef cattle breeding is the
qualitative improvement of existing and the creation
of new breeds, experimental groups, lines, types that
ensure high efficiency of beef production [16]. At the
same time, the main criteria of the breeding process
are the quantity and quality of meat products, the
strength of the constitution and the ability to transfer
valuable qualities to offspring.

Biologically full-fledged and low-fat beef
is obtained only when two biological processes
take place in their body during the growth and
development of young animals: the growth of muscle
tissue and fat deposition, which are combined only
in conditions of abundant feeding.

The study of inbreeding patterns has shown
that during the growth of an animal, first of all,
its live weight changes, which is associated with
the accumulation of protein, fat, constituent
components of organs and tissues. The composition
of growth changes with age, therefore, knowledge
of the chemical composition by growth periods also
seems to be an important element in the theory of
cognition of living organisms. It is important to get
not only large animals, but also with a favorable
ratio of edible and inedible parts of the carcass [17,
18, 19, 20].

Thus, the rational use of the biological
capabilities of animals involves the creation of
optimal conditions for feeding and keeping, which
allow you to maximize the genetically determined
productivity potential while increasing the economic
efficiency of their breeding.

The research results have shown that the
organization of balanced feeding, satisfying the
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need of animals for energy, basic nutrients and
biologically active substances, provides the most
complete manifestation of their genetic potential for
productivity and improvement of product quality
[21,22].

Productive qualities of cattle are primarily
determined by their genotype. However, the
manifestation of the possible potential is directly
dependent on the conditions of growing, feeding
and keeping young animals, that is, conditions that
would ensure their normal growth and development,
high productivity [23]. However, it is known that
the conditions of keeping and feeding had a greater
impact on the biological energy of growth than the
genotype of animals.

To realize the genetic potential of livestock, it is
necessary to intensively grow repair young. Heifers
raised in unsatisfactory conditions will never
become highly productive cows, even if they come
from highly productive parents [24].

In the complex of factors influencing the
productive qualities of beef cattle, an important
place belongs to the conditions of keeping animals.
As many researchers point out, underestimating
these conditions leads to a decrease in productivity
and natural resistance [25].

The method of maintenance has a significant
impact on meat productivity, slaughter indicators
and meat quality. Thus, the meat of bulls raised
indoors and in conditions of limited movement
or on a leash contains more fat, has a high pH
level and a high moisture-retaining capacity. The
influence of the method of keeping animals during
cultivation, rearing and fattening on growth,
development and meat productivity was reflected
in the works [26].

The quality of beef is affected by fatness, age,
gender, and breed characteristics of the animal. The
meat of young animals is much more tender than
the meat of old ones. The use of special cultivation
technologies contributes to obtaining meat from
castrated bulls similar in tenderness to heifer meat
[27].

Material and methodology of research

Experimental studies were conducted in the
agricultural holding “Bayserke-Agro” of Talgar
district of Almaty region.

The object of research was purebred animals of
different meat breeds of cattle. Three groups of bulls
of different genotypes were formed: Aberdeen-
Angus breed — group I (AA), Kazakh white—headed
— group II (KB), Hereford — group III (GF).

The experimental part of the research was
carried out according to the scheme using optimized
breeding methods to improve the productivity of
cattle. All experimental animals were kept according
to the technology adopted in beef cattle breeding.

Meat productivity was studied by control
slaughter of 3 animals from each group according
to the methodology of the All-Union Academy
of Agricultural Sciences, the All-Union Institute
of Animal Husbandry, the All-Union Scientific
Research Institute of the Meat Industry (Russia).

The morphological composition of the carcass
was established by deboning the half-carcass,
cooled for 24 hours at a temperature of +2-4 ° C. The
carcass was deboned according to anatomical parts:
I — cervical, 11 — shoulder-scapular, III — spinal-rib,
IV — lumbar, V — hip.

Based on the deboning of the anatomical parts of
the half-carcass, the absolute and relative content of
the pulp part, bones and tendons, as well as the meat
index (pulp yield per 1 kg of bones) in individual
anatomical parts and in the carcass were determined.

The chemical composition was determined in
minced meat, from an average sample of the pulp
part of the half-carcass, in a sample of the longest
back muscle and a sample of fat in a complex
analytical laboratory. Moisture, dry matter, fat,
protein, ash were also determined. To characterize
the biological value of meat in the longest back
muscle, the amount of defective proteins according
to oxyproline was determined by the R. E. Neumann
and M. A. Logan, “The determination of collagen
and elastin in tissues” method in the modification of
V.Verbitsky and D.Deteridge, full-fledged proteins
according to tryptophan, moisture capacity was
determined by the Grau method in the modification
of V.Volovinskaya. In the analysis of fat, the melting
point was set according to the generally accepted
method, the iodine number was set according to
Hiible.

Research results

Carcasses of animals of all groups obtained
during slaughter were classified as the highest
category and were covered with a continuous
layer of fat-watering, while the more developed
subcutaneous tissue was found in Kazakh white-
headed bulls.

The analysis of slaughter indicators revealed
certain differences in the measurements of carcasses
of young animals of different genotypes. Thus, the
carcasses of the Aberdeen Angus and Hereford bulls
were more elongated: in its length they exceeded
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the carcasses of Kazakh white-headed bulls by 11.9
cm (3.6%; P>0.99) and by 13.4 cm (4.1%; P>0.99)
(Table 1).

Table 1 — Measurements and indices of bull carcasses, (X+mx)

The difference in carcass length between
Aberdeen Angus and Hereford bulls was insignificant
and statistically unreliable.

Indicator Genotype
AA KB GF
Carcass weight, kg 315.2+2.02 302.4+3.32 318.2+2.95
Trunk length, cm 246.2+1.41 238.2+1.42 249.1+0.85
Thigh length, cm 93.6+ 1.41 92.1£1.12 94.5+0.85
Carcass length, cm 342.0+1.71 330.1+1.42 343.5+1.17
Hip circumference, cm 117.2+1.12 112.5+1.15 119.8+1.41
Fullness of the carcass, %, (K,) 92.2 91.6 92.6
Hip performance, %, (Kg) 125.2 122.1 126.8

Carcasses of Kazakh white-headed bulls had
less developed musculature of the posterior third.
In length and hip girth, they were inferior to the
analogues of the Hereford breed by 2.4 cm (2.6%;
P<0.95) and by 7.3 cm (6.5%; P>0.95).

Carcasses of young Aberdeen-Angus and
Hereford breeds, compared with the Kazakh white-
headed, were distinguished by a well-muscled
back and lumbar part, had well-rounded hips; the
advantage in hip performance was 4.7%. Bulls of the
Hereford breed surpassed their counterparts by 1.6%
according to this index. The index of the fullness of
the carcass of Hereford bulls was higher than that
of peers of the Aberdeen Angus and Kazakh white-
headed by 0.4 and 1.0%.

Bulls of different breeds are characterized by
sufficiently high quantitative indicators of meat
productivity. However, differences were found in
their size in animals of the genotypes used. The
carcass weight of Hereford bulls was greater than
that of peers of the Aberdeen Angus and Kazakh
White-headed by 2 kg (0.6%; P<0.95) and by 17.1
kg (5.7%; P>0.95) (Table 2).

The advantage in carcass yield was 0.2 and
0.8%, respectively. Bulls of the Kazakh white-
headed breed were characterized by a greater
mass of internal raw fat. Thus, the young Hereford
breed was inferior to them by 0.9 kg (6.7%;
P>0.99), and Aberdeen Angus bulls by 1.5 kg
(10.5%; P<0.95).

Table 2 — Results of control slaughter of bulls at the age of 18 months, (X:tmx)

) Genotype
Indicator
AA KB GF
Removable weight, kg 563.6+4.32 547.1+11.35 575.6+11.67
Pre-slaughter weight, kg 555.6+£5.32 535.2+4.42 557.246.43
Carcass weight, kg 316.242.17 301.1+£3.62 318.2+2.95
Carcass yield, % 56.9+0.11 56.3+£0.31 57.1£0.12
Mass of internal raw fat, kg 14.3+0.36 15.8+0.45 13.4+0.26
Output of internal raw fat, % 2.6+0.16 2.9+0.13 2.4+0.17
Slaughter weight, kg 329.6+1.6 316.8+4.27 333.5+3.1
Slaughter exit, % 59.3+0.21 59.2+0.3 59.9+0.31
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The slaughter weight of Kazakh white-headed
bulls was less than that of the Hereford bulls — by
16.7 kg (5.3%; P>0.95). In terms of slaughter yield,
Hereford bulls outperformed their peers by 0.6 —
0.7%.

Thus, the analysis of quantitative indicators of
slaughter revealed the advantage of Hereford bulls
in terms of carcass weight, yield, slaughter weight
and slaughter yield. However, the content of internal
raw fat and its yield was high in Kazakh white-
headed bulls.

Meat is a high-protein food product, and its
nutritional advantages largely depend not only on
the total protein content, but also on the ratio of full

and incomplete proteins. Therefore, the concept of
“protein” cannot fully determine the biological value
of meat, since its composition, along with essential
amino acids, also includes interchangeable ones.
Therefore, the protein value of meat is determined
by the ratio of the above amino acids or the so-called
protein quality index (PQI).

As a result of the boning of the half-carcass,
intergroup differences in its morphological
composition were revealed. Thus, the greater
absolute mass of the pulp differed in the half-
carcasses of Hereford bulls. Their advantage
compared to peers of the Kazakh white-headed
breed was 3.9 kg (3.2%; P<0.95) (Table 3).

Table 3 — Morphological composition of half-carcasses of bulls, (X:I:mx)

Indicator Genotype
AA KB GF

Half-carcass weight, kg 156.6+1.46 148.6+2.18 159.6+1.1
Pulp, kg 126.7+2.03 123.6+2.42 127.5+2.3
Pulp, % 80.9+0.56 83.2+0.43 79.94+0.78
Bones, kg 25.0+0.55 23.4+0.22 25.7+0.96
Bones, % 16.0+0.45 15.7+0.33 16.1+0.60
Cartilage and tendons, kg 4.7+0.16 3.8+0.05 4.4+0.12
Cartilage and tendons, % 3.0+0.12 2.6+0.08 2.8+0.59
Meat index, % 5.1+£0.91 5.3+0.16 5.0+ 0.27

Bulls of the Aberdeen-Angus breed surpassed
analogues of the Kazakh white-headed by 3.1 kg
(2.5%; P<0.95) in this indicator. Meanwhile, in
terms of the relative pulp content, Kazakh white-
headed bulls outperformed peers of other breeds by
2.3-3.3%.

The absolute bone mass of Kazakh white-head-
ed bulls was less than that of the Hereford bulls by
2.1 kg (9.0%; P>0.95). The difference between the
animals of the Aberdeen-Angus and Kazakh white-
headed breeds was 1.8 kg (7.7%; P<0.95). The rela-
tive bone yield was greater in Hereford bulls by 0.1
— 0.4% than in their peers.

There were no significant differences in the
meat index, its value in the half-carcasses of ani-
mals of the experimental groups varied within 5.0
— 5.3%. The absolute mass of anatomical parts in
the Kazakh white-headed bulls was less than that
of the peers of the Aberdeen-Angus and Hereford
breeds. Thus, the mass of the cervical, shoulder-

scapular, dorso-rib, lumbar and hip parts of the half-
carcass of Kazakh white-headed bulls was less than
that of the Hereford counterparts, respectively, by
1.3 kg (7.8%; P>0.95), 1.4 kg (4.6%; P<0.95), 2.4
kg (5.6%; P>0.95), 0.5 kg (3.4%; P<0.95), 3.2 kg
(5.9%; P<0.95) (Table 4).

Differences in the yield of parts of the half-
carcass in relation to its mass in the animals of the
experimental groups were insignificant. Meanwhile,
the relative yield of the most valuable in culinary
terms of the hip part in all animals was at a good
level and amounted to 33.7 — 34.1%.

The Iumbar, hip and cervical parts of the half-
carcass were characterized by a high content of pulp
in all experimental animals, and the dorsal-costal
parts were characterized by a lower content. The
morphological composition of animal carcasses of
different genotypes had certain differences. Thus,
the pulp content in the shoulder-scapular and dorsal-
rib parts in the half-carcasses of Hereford bulls was

101



Biological value and technological indicators of meat in beef bulls of different genotypes in the conditions...

24.1 kg and 33.5 kg and was greater than that of
peers by 0.30 — 0.4 kg (1.2 — 1.7%; P<0.95) and 0.9
kg (2.7%; P<0.95).

In the hip part of the half-carcass, the pulp was
contained more in Hereford bulls: it amounted
to 42.2 kg against 40.9 kg in peers of the Kazakh
white-headed. Meanwhile, its relative content in
all anatomical parts of the half-carcass was large in
Kazakh white-headed bulls.

Thus, the analysis of the morphological
composition of the carcasses revealed that the pulp

content was high in the Hereford bulls, the peers of
the Aberdeen-Angus breed were slightly inferior
to them, and the Kazakh white-headed bulls had a
lower content.

Determination of the chemical composition of
meat and the ratio of its structural components of
protein and fat allows you to identify its value as a
food product. A large proportion of dry matter was
detected in the meat of Kazakh white-headed bulls:
the difference in their favor compared to their peers
was 2.99 — 3.75% (Table 5).

Table 4 — Ratio of anatomical parts in the half-carcasses of bulls, (X+m )

Part of the half — carcass Genotype

AA KB GF
Neck, kg 16.3£0.27 15.3+0.19 16.6+0.27
To the mass of the half — carcass, % 10.4 10.3 10.4
Shoulder-shoulder blade, kg 30.2+0.58 29.3+0.77 30.7+0.37
To the mass of the half — carcass, % 19.3 19.7 19.2
Dorso — costal, kg 42.7+0.37 40.3+0.67 42.7+0.17
To the mass of the half — carcass, % 27.3 27.1 26.8
Lumbar, kg 15.1+0.2 14.3+£0.33 14.8+0.08
To the mass of the half — carcass, % 9.6 9.6 9.3
Hip, kg 53.1+£0.97 50.6+0.73 53.8+1.78
To the mass of the half — carcass, % 33.9 34.1 33.7

Table 5 — Chemical composition of the average sample of minced meat, %
Indicator Gen;gpe GF

Moisture 67.91£1.33 64.92+1.22 68.65+0.81
Dry matter 32.09+1.31 35.08+1.22 31.334+0.81
including: fat 14.21+0.43 17.91+0.42 12.21+0.26
protein 17.1+£0.77 16.26+0.56 18.21+0.32
ash 0.89+0.16 0.91+0.22 0.93+0.21

In terms of dry matter content in meat, Hereford
bulls were inferior to their peers due to the fact that
they had less fat than Aberdeen Angus and Kazakh
white-headed bulls by 2.0% (P>0.95) and 5.70%
(P>0.999).

The meat of Hereford bulls contained 1.95%
(P>0.95) more protein than Kazakh white-headed
bulls and 1.11% (P<0.95) more protein than
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Aberdeen Angus bulls. Bulls of the Hereford
breed deposited more protein in the carcass than
fat, the reverse pattern was revealed in Kazakh
white-headed bulls, therefore, the ratio of protein
and fat in animals of different genotypes was not
the same. So, in the bulls of the Aberdeen-Angus
breed, it was 1:0.83; in the Kazakh white-headed
— 1 :1.1; in the Hereford 1 : 0.67. The Hereford
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bulls were characterized by the most optimal ratio
of the studied values, however, the meat of Kazakh
white-headed bulls was the most preferred for the
modern consumer.

The determination of the maturity (ripeness) of
meat by the ratio of moisture and fat allowed us to
determine that the meat of Kazakh white-headed
bulls was more fat — the coefficient was 27.6%,
compared to 20.9 and 17.8% in Aberdeen-Angus
and Hereford individuals.

Meat precocity was determined by the degree of
“maturity” of meat, which was determined by the
ratio of water and fat. The meat of Kazakh white-
headed bulls was distinguished by a high rate of
precocity of 0.54, compared to 0.47 and 0.46 in
peers of Aberdeen-Angus and Hereford.

The protein content in 1 kg of pulp in Aberdeen
Angus and Hereford bulls was higher than in
Kazakh white-headed individuals by 7.3-19.3 g (4.3
— 10.6%), and fat was less by 37.2-57.2 g (20.7 —
31.9%) (Table 6).

Kazakh white-headed bulls had more fat in 1 kg
of pulp than protein by 10.1%, while Aberdeen An-
gus and Hereford bulls had more protein than fat by
19.7 — 49.1%. Therefore, the energy of the Kazakh
white-headed breed animals was enclosed in 1 kg of
pulp by 1287 — 1789 kJ more than that of their peers.
The energy in the flesh of the carcass is less in Her-
eford bulls: they were inferior to Aberdeen-Angus
by 114 MJ and Kazakh white-headed animals by
327 MIJ. The energy value of the anatomical parts of
the half-carcass was greater in Kazakh white-headed
bulls. Thus, the highest energy content in the pulp
was found in the hip part, while in Kazakh white-
headed bulls it was 464.7 MJ, compared to 429.7
and 408.9 MJ in peers of Aberdeen-Angus and Her-
eford. The pulp of the neck part of the half-carcass-
es of Hereford bulls contains 125.9 MJ of energy,
shoulder-scapular — 219.9, dorsal-rib — 301.3 and
lumbar — 115.2 MJ, which is less than that of peers
of the Kazakh white-headed by 15.5 MJ, 33.4, 40.8
and 18.1 MJ, respectively.

Table 6 — Nutrient yield and energy value of the meat part of the carcass

It is contained in 1 kg of pulp Enclosed in 1 kg Including energy, kJ Total energy in
Genotype of pulp energy, the pulp of the
protein fat kJ protein fat carcass, MJ
AA 170.1 142.1 9611 4028 5582 2458
KB 162.8 179.3 10898 3857 7044 2671
GF 182.1 122.1 9109 4312 4796 2344

Consequently, the higher fat content in the
flesh of the half-carcasses of Kazakh white-
headed bulls contributed to a significant
advantage in the energy value of the pulp
compared to their peers.

Analysis of the biochemical composition of the
muscles revealed intergroup differences. Thus, the
moisture in the It65ongest back muscle of Kazakh
white—headed and Hereford bulls contained 0.04 —
0.2% more than that of Aberdeen Angus (Table 7).

Table 7 — Chemical composition of the longest back muscle of bulls, %

) Genotype
Indicator
AA KB GF

Moisture 77.39+0.27 77.43+0.33 77.59+0.83
Dry matter 22.62+0.27 22.57+0.33 22.43+0.83
including: fat 2.0+0.13 2.32+0.27 1.33+0.26
protein 19.92+0.21 19.22+0.59 20.31+0.39
ash 0.71+0.13 1.01£0.22 0.79+0.29
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In terms of dry matter content, Hereford bulls
were slightly inferior to their peers by 0.14-0.19%.
However, the protein in the dry matter of the longest
muscle in Hereford bulls contained 1.09% more than
in Kazakh white-headed individuals, but in terms of
fat content they were inferior to them by 0.99%.

It is known that the equilibrium of acids and
bases in a living organism finds its expression in the
concentration of hydrogen ions. At a low pH value,
the maturation processes proceed more intensively,

the meat acquires a delicate consistency, a pleasant
taste and aroma is formed in it, digestibility
increases.

The content of essential and non-essential
amino acids in animals of different genotypes was
not the same. The Hereford bulls were distinguished
by a high content of tryptophan and oxyproline
in the muscles. The advantage over peers was,
respectively, 17.3-29.4 mg% and 0.6-1.1mg%,
respectively (Table 8).

Table 8 — Biochemical value and physico-chemical parameters of the longest back musclea_(X:I:mX)

Indicator Genotype
AA KB GF
Tryptophan, mg% 352.3+5.82 340.2+4.97 369.6+2.32
Oxyproline. mg% 57.7£1.43 57.2+1.62 58.3+ 1.83
Protein quality indicator 6.11£0.11 5.8+0.13 6.4+0.19
pH 5.8+0.71 5.6+0.21 5.7+0.26
Value 320.1+3.21 305.1£10.43 325.1+6.08
Moisture capacity 58.3+3.61 55.3+£3.13 57.4+3.57

The established differences in the content of
amino acids in the studied animals influenced
the value of the protein quality index. Its value in
Hereford bulls was 6.4, which is 0.29 — 0.6 more
than in peers.

The suitability of meat for culinary processing,
its presentation is determined by the concentration
of hydrogen ions (pH). The meat of bulls of all
experimental groups had an optimal pH value of 5.6
— 5.8, which indicates its good quality.

The moisture content of the meat of all
the animals studied was at a good level, which
determined its juiciness, to some extent,
tenderness.

The nutritional value of the pulp part of the
carcass and its taste qualities are significantly
influenced by the physico-chemical composition of
the internal raw fat.

The Hereford bulls were distinguished by a high
moisture content in the internal fat, their advantage
over their peers was 0.7 — 2.81% (Table 9).

Meanwhile, the Kazakh white-headed bulls were
characterized by a high dry matter content of 91.42%,
which is 2.79% more than the peers of the Hereford
breed. The greater amount of dry matter in the internal
fat of Kazakh white-headed bulls is due to the advantage
in fat content compared to peers of Aberdeen-Angus
and Hereford: it was 2.37% and 3.4%.

Table 9 — Physical and chemical parameters of the internal raw fat, (X:I:mx)

) Genotype
Indicator
AA KB GF

Moisture, % 10.69+0.67 8.58+1.56 11.39+0.96

Dry matter, % 89.33+0.65 91.42+1.56 88.63+0.96

Fat, % 87.26+0.52 89.63+1.33 86.23+0.96

Protein, % 1.914+0.22 1.63£0.29 2.17+£0.29

Ash, % 0.16+0.03 0.17+0.03 0.21+0.04
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Table continuation

. Genotype
Indicator
AA KB GF
Iodine number 27.1£1.54 25.94+2.21 27.3£1.58
Melting temperature 45.9+1.12 47.3+1.22 45.6+0.81

The protein content of Hereford bulls was higher
than that of analogues by 0.26 — 0.54%.

The iodine number reflects the amount of
unsaturated fatty acids; its value was different for
different genotypes. The smaller studied indicator
was for Kazakh white-headed bulls; the advantage
of peers was 1.2 — 1.4%. There were no special
differences in the melting temperature, and,
consequently, in the digestibility of animal fats.
However, the bulls of the Aberdeen-Angus and
Hereford breeds were inferior to the analogues of
the Kazakh white-headed by 1.4 — 1.7 ° C.

Conclusions
Thus, the chemical analysis of the meat of bulls

of different genotypes indicates that the carcasses of
Hereford bulls were characterized by a high protein

content, and the young Kazakh white—headed
bulls were characterized by a high fat content.
Accordingly, the flesh of their carcasses was
distinguished by a greater energy value.

The mass of the paired carcass was greater in
Hereford bulls — 318 kg, in Aberdeen-Angus and
Kazakh white-headed — 315 and 302 kg, the carcass
yield was 57.1%, the advantage over peers was 0.2
—0.8%, in terms of the content of pulp in the carcass
and protein in the average sample of minced meat
it was 0.8 —3.9% and 1.11 — 1.95%. However, they
had less fat in the carcass than their counterparts by
6.7 -17.9%.
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MAMBAADIK, KOAIHIH, _
KOCIMNTIK UXTUOD®AYHACDBIHbIH, )KAFAAUDI
(AkMoAa o6AbIcbl, KasakcTaH)

EAIMI3AIH >kepriAikTi MaHpI3bl 6ap CYKOMMaAapbiHbIH, KOCIMTIK 6aAblk, pecypcTapbiH 3epTTey
JKOHE OAApAbIH MOMNYASLUMSAAPbIHbIH, KYPbIAbIM €peKLUeAiKTepiH cunaTtTay e3eKTi 3epTTeyAepre
)aTaabl. XKyMbICTbIH MakcaTbl — AKMOAQ 0BAbICbIHA KapacTbl Manbabik, KOAIHIH MbICAABIHAA KOAAIH
TMAPOXMMUSIABIK, KOPCETKILITEPIH, KOCINTIK MXTMOMayHaHbIH Ka3ipri TYpAiK KypambiH, GaAbIKTapAbIH
Y3bIHABIK-CAaAMaKTbIK, X8HE >KACTbIK, KYPbIAbIMbIH, COHbIMEH KaTap TYPAEPAIH KOA arAbIHbIHAQ
LLOFbIPAAHY epeKLIeAiKTepiH aHblkTay. ManbaAbIk, — KEPriAiKTi MaHbi3bl 6ap 6GaAbIK, LIAPYaLIbIAbIFbI
Cy aniAbIHAQPBbI Ti3iMiHe eHrisiareH Hypa-Ecia apaAblFbiHA@FbI TYIbIK, KOA. 3epTTeyaep 20271 >KbIAAbIH
MayCbIM afbIHAQ >KYPri3iAAi. TMAPOXMMMSABIK KepceTkiwTep (oTTeri, pH, HUTpaT, HUTPUT) MEH KaCINTIiK
6aAbIK, MOMYASLMSAAPbIHbIH, KYPbIAbIM €PEKLIEAIKTEP] XKOHE OAAPAbIH, LLOFbIPAAHYbI (MHTEPMOASLMS)
KaArbl KabbIAAGHFaH TMAPOXMMUSIABIK, MXTUOAOTUSIABIK, XKaHe 3amaHayu QGIS saicTepiMeH >kacarAbl.
KacinTik 6aAblKTapAblH, MOMYASUMSAAPbIHBIH KYPbIAbIMbIH aHbIKTay YiliH 20-70 MM BALLIEMAETi FbIAbIMM
KypMa ayAap nanAaAaHbiAAbL. 3epTTey HaTuxeAepi 6orbiHLa 2021 XbIAbl MayCbIM aiibiHAQ MaibaAbik,
KOAIHAE KOCINTIK GaAbIKTAPAbIH, 8 Typi TipKEAAi: TOPTa, ThipaH, OHFaK, TyKbl, MOHKe, aAabyFa, TayTaH
XoHe wopTaH. Keaaeri AOMUHAHTTbI TYpAEp — TOPTa, TblpaH, MeHKe XoHe anabyra. Kaaranaapbl
a3 Ke3AeCeTiH TypAep, aA wopTaH 6GaAblFbl TEK 9yeckon OGaAblK, ayAaylbIAAPAbIH KapMakTapbiHAQ
1-2 paHapaH Ke3Aecin oTbipabl. KacinTik GaAblKTapAblH XKac epeKLlIeAiriHiH 6acbiM KemnwwiAirin 2-4
apaAbIFbIHAAFbI Killli KacTaFbl AapaAap KypaAbl.

Tyiin ce3aep: Manbanbik KoAi, uxTModayHa, KacinTik 6GaAblK, TypAepi, >KaCTblK Kypambl,
nonyAsums.

G.K. Satybaldiyeva', S.E. Sharakhmetov?*, N.S. Sapargaliyeva?,
B.l. Barbol?. G.A. Aubakirova', A.O. Zhanabergenov',
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1S. Seifullin Kazakh Agrotechnical University, Kazakhstan, Astana

2Al-Farabi Kazakh National University, Kazakhstan, Almaty
*e-mail: sharakhmetov@gmail.com

State of the commercial ichthyofauna of Maibalyk Lake
(Akmola region, Kazakhstan)

Study of resources of commercial fish of local water bodies and description of peculiarities of their
population structure is an actual research. The purpose of the work was to determine hydrochemical
parameters, modern species composition of commercial ichthyofauna, size and weight and age structure
of fish, as well as the features of the distribution of fish species in the water area of the reservoir on the
example of Lake Maibalyk. The drainless lake Maibalyk is located between the rivers Nura and Ishim,
and is included in the list of fishery reservoirs of local importance of Akmola region. The research was
conducted in June 2021. Hydrochemical indicators (oxygen, pH, nitrate, nitrite) and population structure
of commercial fish and their distribution (interpolation) were studied by conventional hydrochemical,
ichthyological and modern methods as QGIS.To determine the population structure, we used a scien-
tific net of mesh size 20-70 mm. According to the results 8 commercial fish species were recorded in
Lake Maibalyk: roach, bream, tench, carp, crucian carp, perch, ruff and pike. The dominant species in
the lake are roach, bream, crucian carp and perch. The other species are rare, and pike were only found
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in recreational catches by fishermen. The vast majority of the age composition of commercial fish was
younger, from 2 to 4 years old.
Key words: Maybalyk lake, ichthyofauna, commercial fish species, age composition, population.
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CocTosiHMe NPoOMbICAOBON UXTHOayHbl 03. Maiib6aAbIkK
(AKMoAMHCKasa ob6AacTb, Kasaxcran)

M3yyeHne pecypcoB NpPOMbICAOBbIX Pbl6 BOAOEMOB MECTHOIO 3HAUYEHMS 1 ONMCaHMe OCOOEHHOCTEN
CTPYKTYpPbl MX MOMYASLUIA 9BASIETCS aKTyaAbHbIM MCCAEAOBAHMEM.

Lleab paboTbl — OMNPEAEAUTb TMAPOXMMMYECKME MapamMeTpbl, COBPEMEHHbIA BMAOBON COCTaB
MPOMBbICAOBOI MXTHOMAYHbI, Pa3MEPHO-BECOBYIO M BO3PACTHYIO CTPYKTYPY pbi6, a TakKe 0COH6EHHOCTH
pacrnpeAeAeHsi BUAOB pbib B akBaTOPMM BOAOEMA Ha Nnpumepe o3epa Maibanbik.

BeccTouHoe 03epo MarnbaAblk pPacrnoAo>KeHO Mexxay pekamn Hypa n Miumm, BKAIOYEH B CNMCOK
PbIGOX03AMCTBEHHBIX BOAOEMOB MECTHOIO 3HayeHust AKMOAMHCKOM 00AacTu. MccaepaoBaHUst OblAK
nposeaeHbl B uioHe 2021 roaa. [mapoxummyeckne mnokasateAm (KMCAOpop, pH, HUTpaT, HUTPUT)
M CTPYKTYpa MOMYyASLUMM TMPOMBICAOBbLIX Pbi0 M MUX pacrpeseseHne (MHTEPMNOAALMS) M3YYeHbl
OOLENPUHATLIMU TMAPOXMMUYECKMMM, MXTUOAOTMYECKMMM U COBPEMEHHbIMU MeToAamu, Kak QGIS.

AASL ONPEAEAEHUSI CTPYKTYPbl MOMYASiUMA Pbi6 ObIAM MCMOAb30BaHbl CTaBHbIE HayuHble CETU
pasmepom guen 20-70 MMm. o pesyAbTaTam mMccaepaoBaHMin B mioHe 2021 roaa B 03. Manbanbik
3apermcTpmMpoBaHo 8 BUAOB TMPOMbICAOBbLIX PbiG: MAOTBA, A€ll, AMHb, ca3aH (kapm), Kapachb,
OObIKHOBEHHbI OKYHb, €pLL 1 LiyKa. AOMUHMPYIOLMMM BUAAMM B O3E€PE ABASIOTCS MAOTBA, A€LLl, Kapach
1 oKyHb. OCTaAbHblE BMAbI PEAKME, A LyKa BCTPEYAAACh TOAbKO B AIOOUTEAbCKMX YAOBaX Pbl6akoB.
IMNoaaBAsioLee 6OAbLIMHCTBO BO3PACTHONO COCTaBa MPOMbICAOBBIX Pbl0 COCTABASAM OCOOM MAAALLErO

BO3pacTa — OT 2 A0 4 AeT.

KatoueBble caoBa: 03epo Marnbaabik, MXTHModayHa, MPOMbICAOBbIE BUAbI Pbl0, BO3PACTHOI COCTaB,

nonyAaauus.

Kipicme

Kazakcranna opTypii THIITET 1K cyKoHManap
KOpBI OipIraMa Kem JKoHE OJiapiblH OackiM KeTl-
IiTiri - OadpIKTapAaelH — TIPIIUTIK  €TYiHE JKOHE
KOPEKTIK OpraHusMmjep VIIiH KoJaiibl. Auaiija,
Cy pecypCcTapbIHBIH Tapaiybl O0OJbIC OOWBIHIIA
oipkenki emec [1]. Kasipri xe3me Axmosia 00JIBICH
aymarbiHIa aynanel 1-210 kM apanbiFbiHaa 00-
nateiH 4000 xybIK Kenaep TipkenreH. Omap-
oeiH 92,5% Oetki aymamsl 1 km? acmaiigsr [2].
Enimizne Oanblk eHIMEpIH KeOCHUTy KoHE pa-
LMOHAN/IBl TaijanaHy YIIiH aliMak OOHBIHIIA
JKEPTUTIKTI MaHBI3BI Oap CyalmbIHAapbIHAAa KO-
Tayapybl Oanblk ecipy [3] KoHE KYHIBI OabIK
TYpJEpIiHIH canallbl OTHIPFBI3Y MaTepUalJapbIMECH
OaNBIKTaHIBIPY [4] CBIHIBI OipKaTap FHIIBIMH JKY-
MBICTap aTKapbUIFaH. AKMOJa OOJBICHI OOHBIHINA
KOITEereH akKBallbAbl 3EpTTEyJiep IKypriziice e
[5-10], ypOaHM3amusUTaHFAaH TEPPUTOPHUSIIAPIAFEI
IIaFbIH CYKOMMaJap OaJIbIKIIAPYaIlbUIBIK TYPFbIIA
KETKUTIKCi3 3eprrenred. OcbiFaH OaiIaHBICTHI
JKEPTUTIKTI MaHBI3BI 0ap CyKOWMammapIbIH KOCIMITIK
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OaBIK pecypCTapbiH 3ePTTEY KOHE OJapABIH TOITY-
JSIMSIIAPBIHBIH, KYPBUIBIM €pEeKIIeTIKTepiH CHIIaT-
Tay ©3€KTi TaricblpManapbIH 0ipi 00N TaObLUIa IbL.

Maiibaneik kem — Hypa-Ecin apambiFbraaars
TYHBIK KoJI. AKMOJIa 00IbICkI, LlenmHorpan ayqaHsl,
ActaHa KanacblHbIH XallbIKapalblK oyexKailblHaH
OHTYCTIiK-IIBIFBIC OaFbITKaKapaii 0,8 KM KaIIBIKTHIKTA
opHanackaH. KemmiH reorpadusiiblk opHaiacy
koopauHartanapel 50.989375°, 71.502097°. Ken
TeHi3 neHrewined 350,6 M OHWIKTIKTE OpHAaJacKaH
[11]. Ken comakmia milmHg 9HE OHTYCTIKTEH
COJNITYCTIKKE Kapal CO3BUIBIIT KaThIp. AyIaHBI
2581 ra KypaWmel. ¥3bIHABIFRI 8,4 KM, ai eHi 3,7
kM. KeJiH OHTYCTIK-IIBIFBIC JKaFajdaybl JKapJiibl
(OmikTiri 3-4 M), al KaJIFaH jKaraliaybl )Ka3bIKThl. EH
YIIKEH TepeHIiri 3,7 M-Te *KeTe /i, opTaIia TepeHIiri
1,5 M xypaiigsl. Kemmin TyOi Teric koHe TyHOa
Ty3uireH. Maii0anblk KeJli KeKTeMJie CONTYCTIriHe
Kapacy, am onrycririne KpI3pUICY SKBUIFaIapbl
KyHbLTy apkbuibl Tonajel [11]. [llamamen kemmiH
JKarayiaybl MEH CyalJbIHBIHBIH 35% KaMbIC KarTar
ockeH. Cy acTBIHAAFBI ©CIMIIKTEp TepeHmiri 1,2
M-T€ JICHiHT1 OapJIbIK Tasi3 CyJIap /bl KAMTHU/IBL.



T"K. Carpi0anneBa xoHe T.0.

AcTaHa KaJachlHBIH AKMOJIa OOJBICHI OKiM-
niriaig 27.10.2017 xputrsr Ne A-11/489 xaymbichr
OolibiHIIa Mai0anblK Koot KeprilikTi MaHbI3bl 0ap
0anblK IIApyallbUIBIFBl Cy aNABIHAApbl Ti3iMiHE
enrizinreH [12].

3epTTey MaTepHaJAapbl MeH dficTepi
2021 xpuTbI MayChiM aiibiHaa MakOabik
KesliHeH (l-CypeT) THAPOXUMHMSUIBIK ChlHAMasap

MEH HUXTHOJOTHSIBIK MaTepHaajap > KHHAJIbL.
KacinTik O0anbikTapabl ayyiay AKMOa OOJBICBIHBIH

71.460

TaOuru pecypcrap jxoHe TaOWUFATTHI MakaaIaHy bl

perrey  OackapmackiHblH  19.05.2021  KbUTBI
NeKZ38VEP00102269 Gepinren pykcaT Kara3bIMEH
OPBIH/IAJIIBL.

Kenain aOWOTHKAIBIK KOPCETKIMITEpi maja-
JIBIK JKOHE J1a00paTOPHSUIBIK JKaFnaiiia TaiJaH]Ibl.
Aynanfras OaJIbIKTap IbIH TYpJIepiH UIASHTU D UKALHS-
Jay BU3YaIbIbl TYpAE HWHIWKATOPIBIK Oemnriyepi
OOMBIHIIA AHBIKTAIABI JKOHE AHBIKTAYBIIITAPMEH
[13] pacrangsl. TyprepAiH FbUIBIMH aTaybl >Ka-
HapTBUIBIIT OTBIPATBIH JmMelep Katamorsl [14]
MaiMeTTep Oa3achIMeH COUKECTEeHIIPiII.

51.000
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[ Kenaep
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1-cyper — MaiibaIbIK KeJi 5koHE abIHFaH NXTHOJIOTHSIIBIK MaTepHaIIapAbIH OPBIHIAPHI

KocinTik OanbIKTapablH MOMYJISIHSIIAPEIHBIH
TYPJIIK KYpPaMbIH, V3bIHJBIK-CAIMAKTHIK, KACTBIK
JKOHE JKBIHBICTBIK T.0. KOPCETKIIITEepiH aHBIKTAY
VIIH OpTYpii efmeMaeri KypMa ayjiap haiima-
nanbuiel. Kesgepi 20, 30, 40, 50, 60, 70 mm
KYPaWTBIH, Y3BIHABIFEI 25 M, OWiKTIiri 2-3 O0NaThIH
aymap 12 caraTka KYpBUIABI, SFHH KEIIKE ayap
KOUBLIBIN, TaHEePTCH O KuHaIAbL.  JKuHanraH
aynapJarbl OalbIKTap aJbIMEH TOp Ke3JepiHe
ColiKec CyphINTaJIBII, TYPIIK KypaMbl )KOHE ayiiayra
Tannay KyMmelctapsl skacanjel [15]. Banbikrapra
OMOJIOTHSUTBIK aHAIH3 YKacay MXTHOJIOTH A KaObLI-
nmanra" omictep [16, 17] OoifpHIma aynaHFaHHAH
KeWiH OipJeH, OalFblH KYWIHJE >KaCaJIbIHJIBI.
AHanm3miH eimemepiHe OaNbIKTBIH CTaHIAPTTHI
Y3BIH/IBIKTAPBI, TOIBIK caMarbl, DyIbTOH OOHBIHIIIA
KOHJIBUTBIK MHJICKCI KOHE KaChl Kip/Ii.

AymanraH OaNbIKTap TYPIICPiHiH CATBICTRIPMAITBI
cablH cunarray yumid B.I'. Tepemenko xone C.H.
Hamupor (1996) ecenteynepi maiganaHbUIIbL
CaHIbIK MaTepraIIapasl TATAAy Ke3iHae Kemeciaei
KOPCETKIIITEp albIHJbI: CHUPEK Ke3lleceai —
aynaynarsl yieci <0,1%, canbt a3 —0,1-1%, omerreri
—1-5%, oprama —5-10%, momunanT — 10-50% xoHe
cynepaomuHant — 50-100% [18].

Buonorusnbik aHaNU3MiH MAIIIMETTEPiH CTaTUC-
tukanblk oHaey Jlakua (1990) [19] omici 6ofibrHIIA
OPBIHJIANJIBI. AJIFAIIKBI PETTIK MAIIMETTEP/II OHILY
(6a3a Kypy, Y3BIHIBIK-CAIMAKTBIK JKOHE IKACTHIK
KaTbIHACTAPBIH TEKCEPY, KOHJBUIBIK HHIEKCTEPiH
ecentey T1.0.) MS Excel 0arnapnamacbiMeH
JKy3ere achIpbUIibl. KoOCHIMINIA CTaTHCTUKAIBIK
Tanmaay ckoHe TpadukTepmi TYpreRy ymiH Origin
PRO-2018 ©Oarmapnamacel maiinanansuiasl  [20].
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Kengin opHamacy kaprackl MeH CbhI30aHYCKAachl
KOHE ChIHAMAJAPJABIH QJIbIHFAaH OPHBI, COHBIMEH
Katap KeJiJieri KCinTiK OabIKTapIblH KeHICTIKTET1
tapanysl QGIS 3.22 6arnapiamMackIHbIH KOMETIMEH
operHAanas! [21].

3epTTey HITHKeIePi ;KOHe 0J1apAbl TAJKBLIAY

Maiibanblk KeJiHIH THAPOXUMUSIIBIK KypaMbl
apanac KaTuoHjap OOWbIHIIA CYIb(aTTHI-XJIOPUATI.

CybIH MUHEPAIHM3ALHUSACH CY KOIl KbULAAPHI AJICi3
Ty376I (1,0-2,4 r/1) Gosica, ai cy a3 )KbpUIIAPbI TY3/bI
(20-27 r/m) Gonbin keneni [22].

2021 oKkpUTBI MaychIM alibiHAa MaiibanbIk
KOJIIHIHIH OTTETi MOJIIIepi TOMEH OOJIBI: KOIIIH
Oetki KabarbiHa 3,9 Mr/n Oosca, TyOiHe Kapaii 2,1
mr/n kepcetTi. Cyapia Menaipaiiri 0,4 m, pH memnmepi
7,6 xypaabsl. HuTputrep MEH HUTpaTTaApIbIH
MOHJIEpi pPYKcaT eTUITeH MIeKTIK KOHIEHTPalUsIaH
acnanel (1-kecre).

1-kecte — MaiibasbIK KOJTiHIH THAPOXUMIBUTBIK KOpceTKimTepi, MaychbiM 2021 Kbut

o Cynarer O, Meiepi, Mr/i:
Mengipiri, M NO* mr/n NO* mr/n pH - - - -
Kemnnin 6eti Kennin Ty6i O, 6anancel
0,42 2,3 0,01 7,6 3,9 2,1 1,8

Maiibanplk KemiHiH UXTHO(hayHaChl >KOHIHIC
KapusUlaHFaH —~ MONIMETTep a3,  OalbIKTap.bl
xepcinmipy 1mapamapsl  «PpiObr  Ka3zaxcrana»
(1992) [24] xome AcputbekoBanbiH (2017) [25].
JKYMBICTApbIHIA KENTIpIce, TYPIIK KypaMmbIHa
mony [oproHoBanbiH (2012) [26] makamacwkiHIa
KBICKAIIIa CHTIATTAJIFaH.

Kazipri yakpiTTa Mai0aJiblK KeJIiHIH KCINTIK
nxTHohayHaChIHBIH Kypambl 3 OTpSATHIH, 3
tykeivaactapeiaa (Cyprinidae, Percidae, Esocidae)
OipiKkTipiireH 9 GaNbIKTBIH TYPiHEH TYpaJbl:

Tykbrnap — Cyprinidae

1. bo3ma menke — Carassius gibelio (Bloch
1782);

2. AnteiH MeHke — Carassius carassius (Lin-
naeus 1758);

3. Onrak — Tinca tinca (Linnaeus 1758);

4. Tweipan — Abramis brama (Linnaeus 1758);

5. Topra — Rutilus lacustris (Pallas 1814);

6. Cazan (Tykwi)- Cyprinus carpio Linnaeus
1758;

Anaodyranaap — Percidae

7. Konimri anabyra — Perca fluviatilis Linnaeus
1758;

8. Tayran — Gymnocephalus cernua (Linnaeus
1758);

IopTtangap — Esocidae

9. lllopTan — Esox lucius Linnaeus 1758.

2021 KbUIABIH a3 Ke3iHJAeri KyprizuireH
HXTUOJIOTHUSIIBIK 3epTTeyepine colikec Maiibanbik
KOJIIHEH KOCIMTIK OanbIKTapABIH TeK 7 Typl ay-
JIAHJIBI: ThIpaH, OHFAK, TOpPTa, ca3aH (TYKbI), 003I1a
MOHKe, KoIiMmri amabyfa oHe TayTaH. FvuibiMu
aynay Ke3iHIe CaHIBIK KaThIHACHI OOMBIHIIA
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JIOMHHAHTTBUTBIK KopceTkeH TopTta (36,4%), TeipaH
(28,6%), Oo3ma menke (21,1%) >xoHe KoAIMII
ama0yra (12,2%) 6anbikrapsl 00161, Kene ogerreri
Kke3zeceTiH Typ oHrak (1%) 6osca, cansl a3 peTiHge
cazan (0,3%) »xone tayran (0,3%) OanbIKTaph
TipKenai. AynaHFaH KociNTiK OanblK TYpJepiHiH
ayJayaarbl yieci 2-CypeTTe KopCceTireH.

[opran OajblFbl TEK OYECKOMIBIK OasbIK
aynaymbliapJplH KapMaKTapblHAa FaHa TipKeIi.
AJNTBIH MOHKE ayiayia MYJIIAeM Ke3IecIei, anai-
Jla KEPrulikTi OalbIKIIbUIAP OJIapJblH ManiOabik
KeJIIH/E CUPEK Ke3/1eCEeTiHIH MATiMIAeH .

Temenme kenmeH ayiaHfaH KOCINTIK OaibIK
TYpJICpiHIH KbICKalla OWOJIOTHSIIBIK — CHUIIAaTTa-
MaJIapblH KETipeMis.

Topra Rutilus lacustris — FBUIBIMA ayiayaa
CTaHAAPTTHI Y3BIHABIFEI 90-206 MM, canmarst 21-202
T apaybIFbIHIA aYBITKBIIBI. AyJIaHFaH Japaliap]ibiH
xachl 1-5 )ac apbUIBIFBIHIA 00JICa, TOMYIAINSIHBIH
OaceiM Oeuirin 1-2 xacrarsiiapsl (87%) Kypajbl.
OynpToH OOWBIHIIA OpTama KOHIABUIBIFRL 2,21
Oomapl (2-kecte).

Teipan — Abramis brama — canbl OOWBIHIIA
TOpTaAaH KEWiHT1 eKIHIII  OpBIHABl  allajbl.
AynaHraH JapajiaplblH >KacThIK JUana3oHbl 2-8
Kac apalibIKTapblH Kypaca, olap/blH imiHiue 2-4
JKacTaFbUIapblH  Maubiablk (27,3-17,8%) ymneci
Oiprama >KoFapbl KOPCETKIIIKE Fe OOJIBI. ¥ 3BIHIBIK
Katapel 146-312 mm, optama 201 MM, caaMaKThIK
KepceTkimi 65-586 r, oprama 188 r coiikec Kemni.
Y 3BIHIBIK-CAIMAKTRIK ~ KOPCETKIIITepi OOWBIHIITA
oecyl KaubinTbl. ®OynbToH OOHBIHIIA KAChIHA
colikec KOHABUIBIK MoHzepi 1,93-2,13 apanbirbiHna
ayBITKBI, opTara 2,04 kepcerTi (3-kecTe).
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2-cypet — 2021 xbutbl Mait0asbIK KOJTIHEH ayJlaHFaH KICIMTIK OajbIK TypIiepiHiH % yieci

2-kecte — MaiibanblK KOTiHEH ayJlaHFaH TOPTAHBIH HETi3ri OMONOrHsIIBIK KopceTKimrepi, MaychiM 2021 xKbLt

WKacTbik ¥3biabrs! (SL), MM Canmarsl (Q), T ?)g:;ﬁ?: N Yeci %
Karapbl MHWH-MaKC opTamia MHUH-MaKC opTamia HHIIEKCI
1 90-109 104 21-34 25,5 2,26 39 36,45
2 109-139 122 25-57 39,5 2,18 54 50,47
3 148-168 158 64-115 87 2,19 9 8,41
4 172-190 183,6 109-151 129 2,07 3 2,80
5 197-206 201,5 181-202 191,5 2,34 2 1,87
Kanmbt 90-206 122 21-202 44 2,21 107 100
3-kecTe — MaiibainbiK KOJIiHeH ayJIaHFaH ThIPAHHBIH HETi3Ti OMOIOrHsIIBIK KopceTKinrepi, MaychiM 2021 xKbL1
o ¥3piHabIFRL (SL), MM Canmarsl (Q), T (I(;;JTT:;;);{ N Vroci %
KaTapel MHH-MaKC opraiua MUH-MAaKC oprara HHIEKCI
2 146-173 159 65-99 80 1,99 23 27,38
3 159-189 173 87-125 108 2,07 17 20,24
4 182-212 197 126-185 160 2,09 15 17,86
5 202-224 218 199-260 220 2,13 9 10,71
6 240-275 256 265-389 333 1,98 11 13,10
7 268-292 280 397-491 437 2,00 8 9,52
8 312 312 586 586 1,93 1 1,19
JKanmer 146-312 201 65-586 188 2,04 84 100
Bosma menke Carassius gibelio — aynanran  kacTtarbuiapbl Kypanbl. @OyiabToH OOHBIHIIA

JllapanaplblH CTaHAApTThl Y3BIHABIFBL 104-256
MM, canMmarbl 40-459 r apanblFblHIa ayBITKbICA,
oJiapJibIH opTaria MoHi 156 MM sxoHe 132 1 colikec
kesni. JKacTelk Kypambl 2-7 jKac apasblFbIHIA
ayBITKBIN, O0achlM KONIINiriH 3+ xoHe 4+

KOHJIBUTBIK KO3 (UITMESHTI Killli )KacTaFblLIapbIHIa
JKOFaphl, all JKaCThIK KaTaphl JKOFapiaraH CalbIH
Oy kepcetkimr TemeHaehai. [lomynsusaars
KOHJIBUIBIKTBIH ~ OpTama MoHI 3,28  Ooujsl
(4-xecTe).
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Konimri anabyra Perca fluviatilis — aynanran
JlapajgaplblH JKacThIK KaTapbl 1-6 xac apajbl-
FBIH Kypaca, MOJAJIb/AbI JKacThl 3+ >KacTarblIaphl,
SFHU OJIapAbIH ayiayaarbl yneci 33,3% kypaabl.
AnaOyramapaslH Y3BIHABIK Kypambl 101-213 mmM,
oprama 172 MM Kepcerce, caaMaKThIK KOPCETKIIIi
coiikecinme 25-220 r, oprama 117 r Oosgsl.

OynbToH KO03DPunmenTi 1,97-2,36 apanbiFbiHA
ayBITKHII, opTama 2,12 xybIKTaas! (5-kecte).

Onrak Tinca tinca — Mail0OanblK KoOJIiHAET]
cansbl a3 ke3zaeceTiH (1%) OanbIKThIH TYpi. FrutbiMu
aynay kesiHge 3+ jKacTarbUIapIblH OWOIIOTHSIIBIK
KepceTkimTepi keieciaedt oonapl: SL 152-156 mwm,
Q 105-127 1, F 2,77-3,62.

4-xecte — Maiibanblk KoJiHEH ayJaHFaH 00311a MOHKEeHIH HeTi3ri OMOIOTHsUIIBIK KopceTkimTepi, MaychiM 2021 sKbit

JKacTbik ¥3biaapirsl (SL), MM Canmarsl, T ‘)(;ZJ;ZE?; N Vreci %
KaTapsl MHH-MaKC opraia MHH-MaKC opraiia HHIEKCI

2 104-108 106 40-47 45 3,64 2 3,23

3 109-141 125 52-99 69 3,50 23 37,10

4 148-184 169 101-215 155 3,18 29 46,77

5 186-212 193 168-263 212 2,94 6 9,68

6 226 226 319 319 2,76 1 1,61

7 256 256 459 459 2,74 1 1,61
Karmsr 104-256 155,5 40-459 132,4 3,28 62 100

5-kecte — MaiibanbIK KOIiHEH ayJlaHFaH KOIIMI1 anaOyFaHbIH HEri3Ti OMOJIOTHUANIBIK KopceTKimTepi, MaychiM 2021 Kblx

JKacThIK ¥Y3biubIFsI (SL), MM Canmarsl, T q(’)g?;?; N Vreci %
KaTapbl MHUH-MaKC opTamia MUH-MaKC opraia HHIEKC]
1 104-119 112 25-40 30 2,14 4 11,11
2 132-154 142,4 45-78 60,2 2,07 5 13,89
3 162-184 173 92-135 111 2,13 12 33,33
4 187-194 191 123-159 147 2,10 25,00
5 196-216 203 145-183 164 1,97 8,33
6 203-213 209 210-220 215 2,36 8,33
Kanmsr 104-213 172 25-220 117 2,12 36 100

Tyxet Cyprinus carpio — Xbu1 cailblH Maii-
OanblK KeiHe TYKbIHBIH 20 MIH. mabakTapbiH
OaJIbIKTaHBIPCA 14, FHUIBIMH JKOHE OYECKOMIIBIK
OanbIK aynayja ete cupek kesmeceni. 2021 xKbLibl
TeK | JaHaChI YCTaIIbl, OHBIH Kachl 3+, Y3bIH/IBIFBI
256 MM, canmarbl 535 1 xoHe DynpTOoH MOHI 3,19
OOJIIBI.

Tayran Gymnocephalus cernua — eTte cUpek
Ke3Jziece/1i. AyJaHFaH JapaHblH KAachl 3+, Y3bIHBIFbI
109 mm, canmarbl 37 T koHe DynbTOH OOMBIHIIA
KOHJIBUIBIFBI 2,86 COMKeC KEJl.

2021 xputel MaiOanbplK KOMiHAErl caHbl a3
Ke3/1eCeTiH OaJIbIK TYPJIEPiHiH OHMOJIOTHSUIBIK aHATN3
MATIMETTEPi 6-KeCcTe e YChIHBLIFaH.

6-KecTe — MaiibayIbIK KOTIH/CT] a3 Ke3/1eCeTiH OaNIBIK TYpJiepiHiH OHOJIOTHSUIBIK KOpceTKimTepi, MaychiM 2021 5Kbut

Banbik Typepi ¥3biuabirsl (SL), MM Canmarsl (Q), T . (ﬁ)ﬁiﬁgﬁi (F) Kacwt
Omnrak 153 105 2,93 3
Onrak 152 127 3,62 3
Onrak 156 105 2,77 3
Tyxs 256 535 3,19 3

Tayrtan 109 37 2,86 3
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MaiiGanbIK KesiHAeri KypMa ayJapablH aHaIn3i
3-cypeTTe KepceTinreH. Y ChIHBUIFAH JuarpaMmmasa
Maii0anbIK KeJIiH 1er CaHbl KOIT KE31ECETIH KOCINTIK

OaJbIK TYpaepiHiH ay ke3aepine (20-60 Mmm) calikec
FBUIBIMH CTAaHJAPTTHI ayJiapra TYCyl MEH OJapJIbIH
Herisri ynecrepi (60% »xorapbl) KOPCETIITEH.
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I~
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20

Topra Toipan

Monke Anabyra

3-cypet — MaiibaibIK KeJIH/ET] Kol Ke3/[eCeTiH KACINTiK GalbIK TYpIepiHiy
KypMa aynapsl OoibIHIIA aynaHbsiMbl, 2021 xKeut

OPTYPIIi KOCINTIK OaNbIKTap/AbIH eJIIeMIepiH
ecKepeTiH ©Ooyicak, ONapAbIH Ke3JeCy JKHLIITI
aybITKuAbl. 2021 OKbUIFBI  MOJIIMETTEpP OOWBIH-
ma Oi3iH ecenTeyiepimisre coiikec Maiibanbik
KoJiHae OipmiaMa >XKakKCchl ayJlaHbIM THIpAaH MEH
MeHKe OanbikTapsl yuriH 30, 40 xoHe 50 MM ay-
nap Ooinca, Topra MeH amaOyra ywiH 20-30 MM
aymapra KeOipeK ayimaHaThIHBI OalKammel. by
aHaJIM3JIep apKbLIbl MalOabIK KeJIiH/er! KCITIK
OambIK TypIiepl NOMYJSIIMSUIAPBIHBIH Killll KaCTaFbl
JlapajapblHBIH KOMTeNl Ke3/lecyl JXoHe OJap/blH
Y3bIHJIBIK-CAJIMAKTBIK KOPCETKIIITEePiHIH Oipiiama
TOMEH EKEHJIITiH cUmnarTayfra Oosapl.

2021 wmayceiM aifplHZa MaibanslK KelrHe
KEJIIeH OyeCKOWJIBIK OalbIK  ayJiaylibUiap/IbIH
KapMakK apKbUIbl ayJaHFaH KOCINTIK OalbIKTap.IbIH
TypJIepiHe >KOHE OJapIblH ayjay Ke3iHIeTrl CaHBI-
Ha Tajjay >KYpPri3uigi. AHKETAJbIK MOJIIMETTEp
HETi3iH/Ae KOeINIiH OCTKi aKBaTOpHSCHl OOWBIH-
ma ayJaHFaH OallbIK TYpJICPIHE COMKEC, OJapIbIH
KEHICTIKTEr1 Tapanybl CHIIATTAIBI (4-cyper).

4-cypet coiikec 2021 >KbUIABIH MayCbhIM aWbl
Ooliprama MaitbanblK KeiHJerT KACINTiK OalbiK-
TapJblH JKOFapbl TYPJIK Kypambl KOJJIH oOpTa-
TMBIFBIHAA Oaiikanazpl. by afimakra KocimTik
OanpIKTapABIH 6 Typi Ke3decTi: TopTa, MOHKE,
ThIpaH, ajaOyfa, OHFaK J>oHe IopTaH. Keix

CONTYCTIK-0aThiC ~ OOJNITiHIAe KOl  Ke3JeCeTiH
OaJIBIKTBIH 4 Typi ayjlaHca, IIBIFBIC, OAThIC KOHE
OHTYCTIK alMakTapblHAa 3 TYpAiH, SFHH TOPTa,
MOHKE JKOHE ana0yra OaJbIKTapbIHBIH Tapatysbl
AHBIKTAJIIbI. AJIBIHFaH MHTEPIOJISILHSIIBIK MOTIMET
OaJIBIKTapAbIH ~ TOYJNIKTIK  OHE  MayChIMJIBIK
JIMHAMHKAChIHA COHKEC ©3repyi MYMKiH.
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4-cypet — MaiibasbIK KOTiH/ICTI Ke3IECKeH
KACINTIK OaNBIK TYpJIEpiHiH KeHICTIKTeT] Tapasysbl,
2021 xbu1 (9yeCKOMIIBIK OaTBbIK ayiayIibLIapabiH
MaJiMeTTepi OOMbIHIIA yKacallIbl)
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KopbITBIHABI

2021 oxBUTBI MayCchIM aiibIHma MaitbambiK
KOJIiHe KYPBUIFaH FBUIBIMH ayJapJblH HOTIKECIHE
colikec caHJIBIK MeJiiepi OOWbIHIIA TOPTA, THIPaH,
MOHKE JKOHE ayma0yra OanbIKTaphl OackiM 0Oolica,
al OHFaK, TYKbl JXOHE TayTaH OaJbIKTaphl a3
Ke3JleceTiH TypJyiep perinae anblkranasl. Lllopran
OaJbIFbl TEK QYSCKOMNBIK OaJbIK aylaylIbulapIblH
KapMakTapbiHaa 1-2 faHajgaH Ke3Jecill OTBIPBL.
KacinTik OasnbIKTapIbIH JKaCTBIK KaTapbl ThIpaHIa
8+, 6o3ma MeHKe e 7+, amadyrana 6+ xKoHe TopTaaa
5+ kacTaH acmajpl )KOHE aynayJblH 0ackiM OeJiriH
OapibIK TypIep OoiibiHIIa 2-4 apaibIFbIHAAFb! Killi
JKacTarbl Japamapsl Kypamel. Ay ke3i 20-30 mm
00JIaThIH ayJjiapFa TOpTa MEH ajladyra OabIKTaphl
ke aynaHca, 30-50 MM aysapra MeHKE MEH ThIpaH
OaBIKTapel  OaCBIMIBIK ~ KepceTTi. Maibambik
KOJIIHAET1 KOCINTIK OalbIK TYpPJICPiHIH KOIl MIOFBIP-

JIAaHYBl KOJIJIH OpTalbIFbIH/IAa OOJIATHIHJBIFI Oaii-
KaJIIbl. AJBIHFAH MOTiMeTTep ManOallbIK KeJjiHe
OyeCKOH OasbIK aysaylibulapibl KeIyre »KoHe OChI
caJlaHbl IaMBITYFa MYMKIHAIK Oepei.

AJIFBIC

Makana aBTOpIapbl 9yecKod OanbIKIIbLIapAaH
MOJIIMETTEp KMHAYFa KOMEKTECKEeHi yIIiH AcTaHa
JKoHe AKMOJa OOJIBICHIHBIH aHIIbUIAp MeEH Oa-
JBIKITBIIAP KOFaMIBIK OipiiecTiri 6ackapMa Tepa-
FACBIHBIH MiHJeTiH aTKapymsl W.JM. MupoHuykke
PH3AIIBUIBIKTApBIH OLTipei.

Freutbimu 3eprrey xymbictapel Kazakctan Pe-
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I'YCEOBPA3HbIE CUCTEMbI O3EP AEAbTbI CbIPAAPBU
(Ha npumepe o3epa KapTma)

B HacTosilee Bpemsi HAaOAIOAQETCS YCMAEHME aHTPOMOreHHOW Harpy3ku Ha OuopasHoobpasue
03epHoi cuctembl AeAbTbl CbIpAApPbU B apUMAHBIX YCAOBUSIX Ka3axCTaHCKoM yactu [Npuapaabs. 310
Cnoco6CTBYeT PasBUTMIO PSAA HEraTMBHbIX MPOLECCOB (TpaHChopMaLms KOMIMOHEHTOB MPUPOAHOM
CpeAbl, HapyLLEHWE 3KOAOTMUYECKOM, COLMAAbHO-3KOHOMMUYECKOI 06CTaHOBKM). B CBS3M C3TUMBO3HMKaeT
HEOOXOAMMOCTb M3YyueHusi peakumy OMOpecypcoB Ha HabAloAaeMOe B permoHe aHTPOMoreHHoe
BO3AeNCTBME. Hazpeaa HEOOXOAMMOCTb NMPOBEAEHUS KOMIMAEKCHbBIX MCCAEAOBAHMIA, HAMPABAEHHbIX Ha
M3yUYeHMe M OLEHKY TEMIMOB M3MEHEHMs BUAOBOro 6oratcTBa M pasHoobpasusi B CTPYKType dayHbl
n daropbl pervioHa. OAHMM U3 MHAMKATOPOB MPeoOpa3oBaHMs OKPYXKAIOLLEN CpeAbl CUMTAeTCs
opHuTODayHa, B CUAY ee UyBCTBUTEAbBHOCTM K AIOObIM M3MEHeHMsIM B npupoae. KoAnuecTBeHHbIN
yuyeT OpHUTOAyHbl MOXET CAY>KWUTb HAAE>KHbIM METOAOM aHaAM3a MHOTAQ MAAO3aMETHbIX OTTEHKOB
M3MEHEHWIM B COCTaBe OpHUTOhayHbl. B pe3yAbTate nccaepoBaHMiA, NPOBEAEHHbIX B nepuoa ¢ 2014 no
2021 r., Ha TEPpPUTOPUMN O3EPHOI CUCTEMbI AeAbTbl pekn CbipAapbs (OMbITHbIN MOAUIOH: 03. KapTma)
BbISIBAEHO 8 BMAOB 13 6 poA0B cemericTBa Anatidae (Duck) otpsiaa Anseriformes. Bctpeuatotcs Aebeam,
rycu, yTku (MAeCKaloTCs, HbipstoT). [poBeAeH aHaAM3 9KOAOTMYECKOM CTPYKTYPbI (hayHbl ryceobpasHbix
o3epa KapTtma 1 npuaeraioteit Tepputopun. Kaaccudukaums aoaHa no Mecty o6MtaHus, rHe3A0BaHMIO,
XapakTepy nuTaHus.

KAroueBble cAoBa: Apanbckoe Mope, cuctema o3ep AeAbTbl Cbipaapby, 03epo KapTma,
opHuTOhayHa, ryceobpasHbie.

N.S. Sihanova

Korkyt Ata Kyzylorda University, Kazakhstan, Kyzylorda
e-mail: muhtasar_08@mail.ru

Anseriformes of lake systems of the Syrdarya
Delta (on the example of Lake Kartma)

Currently, there is an increase in anthropogenic pressure on the biodiversity of the lake system of
the Syrdarya Delta in the arid conditions of the Kazakh part of the Aral Sea region. This contributes to
the development of a number of negative processes (transformation of components of the natural envi-
ronment, violation of the ecological, socio-economic situation). In this regard, there is a need to study
the reaction of biological resources to the anthropogenic impact observed in the region. There is a need
to conduct comprehensive research aimed at studying and assessing the rate of change in species rich-
ness and diversity in the structure of the fauna and flora of the region. Avifauna is considered one of the
indicators of environmental transformation, due to its sensitivity to any changes in nature. Quantitative
accounting of avifauna can serve as a reliable method for analyzing sometimes subtle shades of changes
in the composition of avifauna. As a result of the research conducted in the period from 2014 to 2021, on
the territory of the lake system of the Syrdarya River delta (experimental ground: lake. Cartma) revealed 8
species from 6 genera of the family Anatidae (Ducks) of the order Geese. There are swans, geese, ducks
(splashing, diving). The analysis of the ecological structure of the fauna of the goose-like Lake Kartma
and the adjacent territory is carried out. The classification is given by habitat, nesting, and the nature of
nutrition.

Key words: Aral Sea, Syrdarya Delta lake system, Kartma Lake, avifauna, geese.

© 2022 Al-Farabi Kazakh National University 117


https://doi.org/10.26577/eb.2022.v93.i4.012
https://orcid.org/0000-0003-1605-4794
file:///E:/%d0%a0%d0%b0%d0%b1%d0%be%d1%87%d0%b8%d0%b5%20%d1%84%d0%b0%d0%b9%d0%bb%d1%8b/%d0%92%d0%95%d0%a1%d0%a2%d0%9d%d0%98%d0%9a%d0%98/%d0%92%d0%b5%d1%81%d1%82%d0%b8%d0%ba_%d0%91%d0%98%d0%9e%d0%9b%d0%9e%d0%93%d0%98%d0%af%204-2022/%d0%be%d1%82%d1%80%d0%b0%d0%be%d0%b1%d1%82%d0%b0%d0%bd%d0%be/ 

T'yceobpasusie cuctemsl o3ep nensTsl ChIpaapbu (Ha mpuMmepe o3epa Kaprva)

H.C. CuxaHoBa

KopkbIT ATa aTbiHAAFbI Kbi3blAOpaa yHMBepcuTeTi, KasakcTaH, Kbisbirnopaa K.
e-mail: muhtasar_08@mail.ru

CbIpAapusl ©3€HiHiH, aTbipaybIHAAFbl KOAAEP XKYHECiHIH,
Ka3TykbiIMAacTapbl (KapTma KeAi MbICAaAbIHAQ)

Kasipri yakbiTTa ApaA 6HipiHiH Ka3akCTaHAbIK, OOAIriHiH apuATi araarAapbiHaa Cbipaapus
©3€eHi aTblpayblHAAFbl KOAAEP >KYMECiHiH OMOAOTMSIABIK, aAYaHTYPAIAITIHE aHTPOMOreHAIK XXYKTEMEHIH,
Kyleoi 6akaraabl. bya Gipkarap »KarbIMCbI3 NMPOLECTEPAIH AaMybiHa bIKMAA €TEeAl, MbICaAbl, TAOUFN
opTa KOMIMOHEHTTEpPIHIH ©3repyi, 3KOAOTMSIAbIK, SAEYMETTIK-DKOHOMMKAABIK, >KaFAaMAbIH Oy3bIAybI.
OcbifaH 6arAaHbICTbl GMoOpecypcTapAbiH, arnmakTa 6OarikaFaH aHTPOMOreHAIK acepre peakumsCbiH
3epTTey KaxkeT. AMaKTbIH (payHacbl MeH (PAOPAChl KYPbIAbIMbIHAAFbI TYPAEPAIH OaiAbIFbl MeH
SPTYPAIAITIHIH ©3repy KapkplHblH 3epTTeyre >XoHe 6ararayra OarblTTaAFaH KeLeHAl 3epTTeyAep
SKYPri3y KaKeTTiAIr TybliHAaAbl. OpHUTOgayHa KopLuaFaH opTaHbl TYPAEHAIPYAiH MHAMKATOPAAPbIHbIH,
6ipi GOAbIN CaHaAaAbl, 6MTKEHI OHbIH TabWMFaTTarbl KE3 KEATreH e3repicTepre Ces3iMTaAAbIFbl XKOFapbl.
OpHuTOohayHaHbl CaHABIK, ecernke aAy KycTap ayHacbiHbIH KypamblHAAFbl ©3repicTepAiH, kerae
eAeyCi3 PeHKTepiH TaAAAYAbIH CEHIMAI 8Aici 60Aa anaabl. 2014-2021 xbiapap apabiFbiHaa Cbipaapys
©3€eHi aTbipaybiHblH KOA >KYyMeCi aymarblHAQ >KYPri3iAreH 3epTTeyAep HoTHXKeciHAe (Texiprbeaik
noAmroH: Kaptma keai) Anseriformes otpsiabitbiH Anatidae (Duck) TyKbIMAQCbIHbIH 6 ypriaFbiHbiH, 8 Typi
aHbIKTaAAbI. 3epTTey ayMarblHAQ aKKYyAap, Ka3Aap, YMpeKkTep Ke3Aeceai (Wwallbipay, CyHryip). Kaptma
KOAI MEH OFaH ipreaec aymakTblH Anseriformes gayHacbiHbIH 3KOAOTMSIAbIK, KYPbIAbIMbIHA TaAAQy
>kacaAabl. XKikTey MeKeHAEY OpHbI, yS CaAybl, TaMaKTaHy cunatbl OOKbiHLLA GepireAi.

Ty#iH ce3aep: Apaa TeHisi, Cbipaapus aTbipaybliHbIH KOAAEP >Kyreci, KapTMa keAi, opHuTodayHa,

Ka3TyKbIMAACTap.

BBeaenue

BonHo-00510THBIE  yrozbsi SIBISIIOTCS Ba)KHOU
cpemoit oOuTaHus 11T OMOTHI M UTPAIOT OUYCHD BaXK-
HYIO POJIb B 3aIIuTe OMOpazHooOpasus, 0COOCHHO
peakux u ucuezaroumx BuaoB [1-4]. OueHka Texy-
IIIETO COCTOSTHUS OMOpa3zHOO0pa3nsl Ka3aXxCTaHCKON
yacTu peruona [Ipuapaines, BKIII04ast cucteMy 03ep
nensTel pekn Celpmapes 1 CesepHoro Ilpuapa-
TbSl, SIBJSIETCS OHOM W3 (yHIAMEHTaJbHBIX 3a/1a4
peannzanuu skojorudeckoro npoekra PPCCAM
(PerynupoBanue pycna peku Coiprapbs u Cesep-
HOTO Apanmsckoro Mops) [5-10]. B pernone Obuto
MIPOBEJICHO HECKOJIBKO TOATAMHBIX HCCIeI0BaHHM
JUIS U3yUYCHUsI KOJMUYECTBEHHOIO U KaueCTBEHHOI'O
cocTaBa paCTHTEIHHOCTH, >XKMBOTHOTO MHpa (BO-
JHBIX W Ha3eMHBIX OECMO3BOHOYHBIX, MO3BOHOY-
HBIX) BOCCTaHOBJIEHHOTO Bojoema. Jlormueckum
3aBEPIICHUEM JTHX TOJIEBBIX PaboT craja ImyOJn-
Kalusi OCHOBHBIX pe3ynbratoB [11-12]. OcoGoro
BHUMAHUS 3aCIIy’KUBAIOT IEPBBIC MO3BOHOYHBIC C
YHUKAJIBHOH, criennduaeckoil u He UMEIoIel aHa-
JIOTOB NPOCTPAHCTBEHHON OpHUEHTAlMEN B JKUBOT-
HOM Mupe. B To e Bpemsi mo4TH BCe COBPEMEHHBIE
HaydHBIE WCCIIEOBAaHUS OPHHUTO(MAYHBI pErHoHa
[Ipuapanbst ObUTM HauaThl C LENBIO PETUCTPAIMN
OMOJIOTHUECKOTO pa3HooOpa3us Ha ypOBHE Kiac-
cUpUKAIUN W TaKCOHOMHYECKOW €IMHUIIBI-KIIac-
ca. IIpoBeneHHbIi 0030p JUTEPaTyphl BBISBUI OT-
CYTCTBHE JIaHHBIX IO M3YYECHHUIO KOJIMYECTBEHHOTO

118

COCTaBa, 3KOJIOTMM MOMYJISIUNA TPEJCTaBUTEICH
opHuTO(ayHbl TOr0 WM WHOro oTpsiaa. Crenyer
OTMETHTbh, YTO CYIIECTBYET HECKOJIbKO HAyYHBIX
paboT aBTOpa, MOCBSIIEHHBIX OPHHUTO(AyHE BO-
JTHO-OOJIOTHBIX YTOJWW PETHOHA — 3YWKOBHJIHBIM
[13-14]. Hukakux IeleHanpaBJIeHHBIX padoT 1o
W3YYCHHUIO, HANpHUMEp, NTHUL, UMEIOMINUX OHnope-
CYpPCHYIO LIEHHOCTh, B OTKPBITOM JIOCTYIle OOHa-
pyxeHo He Obuto. Kpome Toro, Oombmias 4acTh
BOJIHOTO 00BEKTa 03E€PHON CUCTEMBI JCJIBThI PEKU
CrIpaapbsi, OTBETBIISIONICHCS OT OCHOBHOM Maru-
CTpaJld TJIaBHOTO KaHajla, OCTaeTCid B CTOPOHE OT
uccienoparenei. OTHUM U3 TPUMEPOB MOCIIETHE-
ro sBiserca ozepo KaprMma, pacnonoxenHoe B 25
KM BBEpX I10 TEYEHHIO OT YCTha peku ChIpaapbs,
HEJaNeKO OT THJPOAJIEKTpocTaHK AKak. Brox
B DKCIUTyaTalldi0 THAPOTEXHUYECKOTO COOpYIKE-
Hust Axmak (2010 1.) mpegocTaBua BO3MOKHOCTH
00BOJIHEHHUSI paHee OCYIICHHBIX MPUOPEIKHBIX Jie-
BOOCPEIKHBIX U MPABOOCPEIKHBIX 03EPHBIX CHCTEM
nenbThl peku CeIpaapbs. Hagancss MHOTOTpaHHBIN
MPOLIeCC BOCCTAHOBJICHHUS OMOpa3HOOOpasus, KO-
TOpBIA TpeOyeT UIMTENLHOTO M BCECTOPOHHETO
n3ydeHus. [IpubpexxHbie 03epHBIE CUCTEMBI JENb-
Thl peku ChbIpjapbs He ObUIM TPEAMETOM CIEIH-
aJBHBIX OPHHUTOJIOTHYECKUX HCCIENOBAaHUN. DTa
paboTa ObLJIa HayaTa C IEIBI0 aHAIHM3a Pe3yJIbTa-
TOB JKCIEIUIIMOHHEIX MOE370K Ha 03epo Kaprtma,
a TaK)Ke IKOJIOTHUECKHUX H TPOPUISCKUX XapaKTe-
PUCTHK OPHHUTO(AYHBI.



H.C. Cuxanosa

O0BLEeKT M MeTOBI HCCJIEe0BAHUA

OO0BEKTOM HCCIIeNOBaHUS ABIsETCS 03epo Kap-
T™a — 110 mocienueit perpeccun bompioro Apana,
MOWMEHHas 4acTh MOps, HAa COBPEMEHHOM OJTa-
Me YPOBEHb BOJHOTO OOBEKTa PACIIONOKEH HIDKE
YPOBHSI COOOIEHHSI C MOPCKOH akBaTopuel. Bo-
IHOCTh o3epa KapTma mojiepkuBaeTcs KaHAJIOM
Kaparepen (puc. 1).

VYuetsl ntuil mpoBoauiuch ¢ 2014 mo 2022 rog.
HcxomHBIM MaTepuaoM JUisi HacTosIed paboThl
CITY)KWJTH Pe3yJIbTaThl SKCIEIUINOHHBIX BBIE3/IOB
TEIJIOTO Ce30Ha (C ampelssi MO OKTAOpPH), BCIE-
CTBHE OTCYTCTBHS (hayHBI NMTHII INIACTUHYATOKITIO-
BBIX BO BpeMs 3UMHHX ydeToB. COOp Marepmaia
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MIPOBOJIUJICS. HA OCHOBE METOAMKHU KapTorpadupo-
BaHUs Tepputopuii [15]. beutn BEIOpaHBI TECTOBBIC
y4acTKU — (PUKCHpOBAaHHBIEC IUIOIIAJKH, TJI€ MPO-
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MIPOBOJIMJINCH 3AMUCH BCEX BCTPEUEHHBIX 0COOEH
C TIOCJIEIYIOIUM HaHEeCEHHWEeM Ha KapTy Mo Kap-
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Xapakrep mnpeObIBaHUA BUAA ONPEIENICTCS
CIIeYIOIIMMHU OYKBEHHBIMH 0003HaUEHUSIMU: «B» —
THE3JI0BaHue, JJIsl KOTOPOTo ObIJI0 HAWACHO THE3/0,
KJIaJIKi WM TITEHIIBI; «B» — THE3[0BaHUE, CIIydaii-
HOE€ WIIN UCKITIOYUTEIHHO peiKkoe; «M» — MUTpaHT,
3aperUCTPUPOBAHHBIN B MEPUOJ] MUTPAIHH; «A» —
JIETYIOIIUH, TPOBOAMT JICTHUH MEPUOJ B Ipeaenax
o3epa Kaprma [19].

['pynmupoBKa SKOJOTUYECKHX acleKTOB THE3Is-
LIMXCSl NTUL MOXKET OBITh OMpe/esieHa CIEAYIONIH-
MH Pa3IHudsIMU: a) TUMHO(DIIBI — Tpeo0IamaloT Ha
THE3ZI0BaHUH B TIpeJiesiax BOJOeMa, ITHUIIBI BOJHO—
OOJIOTHBIX Yrouii; ) KaMIo(pHIIBI — THE3/a yCTpau-
BaIOTCS Ha 3eMJIe, B HOPaX, OrPAaHNYEHBI OTKPHITHIMH
MPOCTPAHCTBAMH, OKPY KEHBI JTyTaMH ¥ KyCTapHUKO-
BBIMH 3apociisiMu [20]. AanTUBHBIN THIT TPUCITIOCO-
ONeHnI «T10 XapaKTepy IBIKEHH B COBOKYITHOCTH
CO CITIOCOOOM M MECTOM Pa3bICKMBaHHMSI U T'yce-
o0pa3nbIx o3epa KapTMa onpenenen kak BoJOIIaBa-
OIIE. DTO — «IITHUIIBI, TIPOBOJISAIINE BCIO WA OOJTh-
LIYIO YacTh KU3HU Ha BOJIE M JIOOBIBAIOLINE THIILY
IJIaBasi Wi HeIpsis 3a Heib» [21].

PamxupoBanne Tpoduyeckux Trpynn QayHsI
NTHUI[ BKJIIOYAET CIEAYIONIME HAMMEHOBaHUS: a)
SHTOMOGAru — BHUJbI, MOTPEOISIONINE B MUMLY HC-

KITFOYUTEIFHO WU TIPEUMYIIECTBEHHO HACEKOMBIX;
0) ¢hurodaru — nuTAOIMMECS PACTCHUAMH; T) MHUK-
codard — NTHIIBI, CO CMEIIAHHBIM PALIMOHOM IMUTa-
HUSI, XapaKTePHOW YepPTOH TaKWX BUJIOB CUMTACTCS
repexoj Ha Apyrod BUJ KOpMa, B CBSI3U CO CMEHOM
ce30Ha, JUOO TpU JTOCTHKCHHUU ONPECICHHOIO
BO3pacTa u np [22].

Pycckue, natnHCKME W aHTIIUMICKAE Ha3BAHMS
BHJIOB IITHUII, & TAKXKE MOCIEIOBATEIILHOCTh UX Pa3-
MEIIICHUS JaHbl B COOTBETCTBUM ¢ [19-20, 23-24].

Pe3y.]'leaTl)I U UX 06cym;[elme

Ozepo Kaptma pyHKITMOHHPYET B COCTaBE MPH-
MOPCKOM JICBOOEPEIKHON CHUCTEMBI 03€p JCNBTHI
pexu ChIpaapses, 371eCh U B MPHIICTAIONINX YaCTSX,
rI100aIbHO 3HAYMMOHN IS NITUI] B COOTBETCTBHH C
MexyHapoaHeiMu Kputepusimu (IBA), Mamoro
ApasibCcKOro MOpsi, 3apErHCTPUPOBAHO MPEOBIBAHUE
6onee 250 pa3nocreit aBudayHsr [12].

Ananuz IMMOJIYYCHHBIX JaHHBIX ITOKasall, YTO Ha
TEPPUTOPUH HUCCIICJIOBaHUSI BCTPEYACTCs § BHJIOB
3 6 pomoB oTpsima ryceo0pasHbix (Anseriformes).
CIIMCOK 3aperucTprUpOBaHHBIX TAKCOHOB MPEJICTAB-
JieH B Ta0imie 1.

Taéanua 1 — Crimcox BuoB oTpsiia ryceodpasubix (Anseriformes) ozepa Kaptma

Yrunsie (Anatidae) A
nas

CemeiicTBO Pon HayuHnoe na3panue Pycckoe Ha3Banue
Anser Anser anser Cepblii rych
Cygnus Cygnus olor JleGenp-mmmnyH
Tadorna Tadorna tadorna [Teranka
Anas platyrhynchos Kpsksa

Anas crecca Yupok-CBUCTYHOK

Anas querquedula UHupOoK-TPECKYHOK

Aythya

Netta rufina KpacrHoHoCBIH HBIpOK

Netta

Aythya nyroca Benornazas yepHets

Cpenn TiepednCICHHBIX BHAOB TIO0 KOJWYE-
CTBEHHOMY COCTaBY OTMEUEHHBIX 0COOCH JOMUHU-
pyeT KpacHOHOCHIHN HBIPOK (Netta rufina), BO Bpems
YTPEHHETO y4eTa JieTHero ce3oHa 2016 roma ObII0
3apETUCTPUPOBAHO HAUOOJIBIIIEE CKOIUICHHE IITHII,
okoio 70 ocobeti (puc. 2).

B nemom, yxaszanusrit Bug — Netta rufina — siBis-
ercst poHOBOI nTunel nenbThl ChlpAapby U yCThe-
Boi yactu Manoro Apanbsckoro mops [12].

C menpro ompeaeneHnus OCHOBHBIX 3aKOHO-
MEPHOCTEH paccesieHus NpeJcTaBUTENed OTpsaja
ryceoOpa3HbIX U OOBSICHEHUS BCEH KapTHUHBI UX
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COBPEMEHHOT'0 pacmpocTpaHeHHus Ha o3epe Kap-
TMa ObuIa cocTaBiieHa TaOJIWIa HKOJOTHUECKUX
XapaKkTepucTuk (hayHbl NTHUIL OTpAna ryceolpas-
HEBIX (Tabm. 2).

[MpencraBurenu oTpsga TyceoOpa3HbIX OTIIH-
YalOTCs SIPKO BBIPAKEHHOH SIMLIEHOCKOCTBIO CTPOST
rue3na B aensre ChIpaapbH, B TOM YHCIE Ha O3e-
pe Kaptma. CpaBHUTENbHBIM aHaMU3 Xapakrepa
npeObIBaHUs TyceoOpa3HbIX IOKa3bIBae€T MPeod-
JaJaHue THE3IIIUXCS, TIEPEIeTHRIX NTHII — 5 BH-
JoB. JlaHHAsh TEHICHUUS MPEKPACHO KOPpEIupyeT
C pe3yiabTaTaMHM HCCIEIOBAHUM, HPOBEICHHBIMU
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Ha JPYTHUX BOJOEMax CHCTEMBI 03€p JENbThl PEKH
ChIpaapbsi, Kak COBPEMEHHBIX, TaK 1 HHULIUUPOBAH-
HBIX OoJiee Beka Haszaxa [11, 16-18, 25]. Do ciyxur
MOATBEPKICHUEM TOMY, YTO NTHIBI, TIPU BBIOOpE
MecTa OOMTaHUS OTIUYAIOTCS YPE3BBIYAHON KOH-
CCPBATUBHOCTBIO, U B CPAaBHCHHUU C MIICKOIIMUTAIO-

mUME 00J1aIaloT KpaliHe cIIa00d 3KOIOTHYECKOM
npucriocodseMocTeio [26-28]. Tem Oomnee 00ib-
LIMHCTBO BUOB aBU(ayHbI CIIOCOOHO BO3BpAIaTh-
csl Ha MecTo OBIBILIETO THE3AOBaHMS, HAaHOOJbIAS
4acToTa IPEeNe/IEHTOB yCTaHOBIIEHA ISl KPYIHBIX
TITHII, B OCOOCHHOCTH JuIsi Tyceld [21]

Pucynok 2 — Kpacuonocsrit Heipok (Netta rufina) Ha o3epe Kaprma

Tabauna 2 — Dxonorudeckast XapakTepruCcTHKa (ayHbI IITHI] OTpsAAa TyceoOpasHbIx o3epa Kaptma

Ne Bunast Xapaxrep npeObIBaHUs Xapaxrep AanTUBHBINA THIT
THE3J0BAHHS

Anser anser B (rHe3psmuiics nepeneTHbIi) JTUMHO(UIT BOJIOILIABAIOILUI

Cygnus olor b (ciryuaifHOE MM penkoe THE3I0BaHHE) JTUMHO(HIT BOJIOTUTABAFOIIIU I

Tadorna tadorna B (rue3psmuiics nepeneTHbIi) Kamrodu BOJIOIIABAFOLIHH

Anas platyrhynchos B (rHe3mAmuiics mepeneTHoIN) JTUMHO(UIT BOJIOILIABAIOILUIL

Anas crecca M A (IpoJieTHBIH, JISTYIOIIHiT) BOJIOILIABAFOLIMH

Anas querquedula M A (TIpOoNeTHBIH, NETYIOMIHi) BOJIOILIABAIOILUIL

Netta rufina B (rHe3psmmiics nepeneTHbIi) JTUMHO(UIT BO/JIOTIIABAIOLIHI

Crenyromas rpyImna Ce30HHOCTH HaXOXKICHUS
BUJIa — MIPOJICTHBIC, JICTYIOIINE — B APUJHBIX YCIIO-
BUsX pervoHa Ilpuapanbs siBisieTcsd XapakTepHOM
JUTSL YUPKOB-CBUCTYHKOB (Anas crecca) U —TpecKyH-
KOB (Anas querquedula). HaxoHen, eTMHCTBEHHBIN
BUJI C XapakTepoM IpPeObIBaHUS KJIaCCUPUIUPYE-
MBIM KaK «CIIy4ailHOEe WM PEJKOE THE310BAHUEY —
nebenp-mnnyH (Cygnus olor). Heobxonumo otme-
TUTh, BO BpeMs HaOoaeHuu B aBrycte 2011 roga

aBTOPOM OblIa 3aperucTpUpOBaHA TPYIIa MOJOJ-
HSKOB B KolmdecTBe 4-5 ocobell, KoTopas KOpMHU-
nack Bo3je BomocinBa Kokapanbckoil TIOTHHEL B
uesiom, aenbTa CelpJapbi B BOCTOUHOE MOOEpekKbe
ApanbCKOTO MOPS SABJISIETCS U3TFO0JIEHHBIM MECTOM
THe3M0BaHus mumyHa [16-18, 24]

XapakTep THE3[OBaHHs TI'yceoOpasHbIX oO3epa
KapT™a npakTHYecKd OJTHOCTHIO COCTOHT U3 JIMMHO-
(o, 3a uckimodenueM neranku (Tadorna tadorna)
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— EIMHCTBEHHOIO IIPEJCTABUTENS 3E€MIIHBIX YTOK,
KOTOpasi IPEIIOUUTACT «CYXOIYTHBIIDY 00pa3 )KU3HU.

I'pynnupoBka ryceoOpasusix KapTtmel mo xa-
paKkTepy MUTAHWUS OCHOBBIBAETCS HA MPEANOYUTAC-

MOM palHOHE MTHUI] TI0 YYETHBIM ce30HaM. [Ipu aToM
JIETHUH CE30H pa3elieH Ha IBE IMOJOBHUHEI (TIepBas,
BTOpast) BBULY Pa3BUTHs M CTPEMHUTEIILHOTO Habopa
Beca MTeHIoB (Tadi. 3).

Taomuua 3 — Tpoduueckas xapakTepucTrka (ayHbl ITHII OTpsiaa ryceodpasHbix o3epa Kaptma

Tpodudeckas rpynmna Spyc nutanus
Ne Buer Ilepsas Bropas nonosuna Mepras Bropas
BecHa Ocenb HOJIOBMHA | MOJOBHMHA
TI0JIOBUHA JIeTa nera

aeTa nera
I I I v \Y% VI VII VIII

¢utodar (cems,
Anser anser dutodar (pact.) | dutodar (pacr.) pact.) 3eMJIs 3eMJISt
Cygnus olor ¢durodar (pact.) ¢durodar (pact.) BOIIA BOJIA
Tadorna tadorna | saToOMOar (6/1.) suTomodar (6/11.) | srTOMOar (6/11.) BOJA BOJA
I I I v \% VI VII VIII

Anas Mukcodar (0/m., | Mukcodar (6/m., | mukcodar (6/m., | mukcodar (6/.,
BOZIA BOZIA

platyrhynchos pacrt.) pacr.) pacrt.) pacrt.)
Anas crecca mukcodar (6/m., | mukcodar (6/m., | muxcodar (6/m., | mukcodar (6/1., - —
pact.) pact.) pact.) cems)

Mukcodar (6/m., | mukcodar (6/m.,
Anas querquedula | saTOMOMar (6/11.) pacr.) cem) BOJIA BOMIA
Netta rufina ¢dutodar (pact.) | butodar (pact.) | dutodar (pact.) | durodar (pact.) BOJIA BOJIA

Aythya nyroca | ¢durodar (pacr.) MHKC;?:TF)(G/H" ¢urodar (pact.) | durodar (pact.) BOZIA

Tpumeuanue. Mukcodar — cmelannoe nutanue; Gurodar — pacTUTENBHOSITHOE, THTAHHE PACTHTEILHOCTHIO, CEMEHAMH, JIH-
CTHKaMH, moberamu; DHTOMOGAr — HACEKOMOSITHOE, TUTaHHE OeCIIO3BOHOYHBIMH.

Tpoduueckas rpynma pacTUTENBHOSIAHBIE —
MUTAHUE MCKIIOYNATEIFHO PA3JUYHBIMU YaCTSIMU
pacrenuii. JlanHas ¢opma nuTaHMS XapakTepHa
s Anser anser, Cygnus olor, Netta rufina. Kop-
MOBYIO 0asy ceporo rycsi (Anser anser) COCTaBIIs-
10T PUOPEKHBIE TUTPO(UTHI U IOTPYKEHO-BOIHBIC
Makpodursl. Jlebenp-mmmnyn (Cygnus olor), kpac-
HOHOCBIH HBIPOK (Netta rufina) NOOBIBAIOT KOPM
MIPEUMYIIECTBEHHO Ha aKBAaTOPUU BOAOEMA, MUTa-
SIChb Ha/l- U TIO/IBOJHBIMH YacTSIMHU MaKpO(HUTOB.

Bropas rpymnma nTui — npeacTaBUTeNH PEYHbIX
WM OJIAarOPOJHBIX YTOK — Anas platyrhynchos, Anas
crecca TPEANIOYUTAIOT CMELIAHHOE INUTAHue, T.C.,
JEMOHCTPUPYIOT IJIACTUYHOCTh MPH BBIOOpE KOP-
Ma, KOTOPOE COCTOUT M3 BOAHBIX OECIIO3BOHOYHBIX
U PA3IUYHBIX BO3AYLIHO-BOAHBIX M IOTPY’KEHO-BO-
JIHBIX PACTCHUM.

['pyrnna HaceKOMOSAHBIX (3HTOMO]ArH) — ITpe-
CTaBJICHA CIMHCTBECHHBIM BUIOM 3€MJISIHBIX YTOK Ha
TEPPUTOPHUH HCCIIeoBaHuS — nerankoil (7adorna
tadorna). VIcToYHMKM KOpMa YyKa3aHHOTO BHJIA
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Tadorna tadorna cocpenoTO4YEHBI B aKBaTOPUH 03€-
pa Kaprma.

Haxonen, ecTb BHIBI NTHUL, KOTOPBIE Yepeay-
0T XapakTep M NPearoYuTacMblil palioH CBOETO
MUTAHUS B 3aBUCUMOCTH OT CE30HA WJIA OT TIPOYUX
YCIIOBHU OKpY’Karoleil cpenpl. B aTy kareropmuio
BXOIAT Anas querquedula, Aythya nyroca. Ynpok-
TPECKYHOK U BECEHHEW MUTPALlUH [TPE/IIOYNTACT
MUTaHUE BOJHBIMH OECIIO3BOHOYHBIMH, 1O MPUIIE-
Ty U3 CeBepa CO BTOPOH MOJOBUHBI JieTa HabJIro-
JlaeTcsl CMEIIaHHOE MUTaHue. benornaszas yepHeTbh
BECHOH MUTAETCs] BOAHOW PAaCTHTEILHOCTBIO, B Ha-
qaje JieTa B PallMOH KPOME PacTeHUH BKJIIOYAIOTCS
BOJIHBIC HACEKOMEIE, Jlaliee CO BTOPOW MOJOBUHBI
jeTta A0 OTiIeTa XapakTepusyercsi Kak Bui — ¢u-
Todar. B memom, xopmoBas 6a3a dnpKa-TpecKyHKa
(Anas querquedula) n 6enornazoit yepuetu (Aythya
nyroca) cBsi3aHa ¢ BojoeMom [21].

B MupoBoii Hay4yHOI PAKTUKE MPUHSTA CUCTE-
MaTH3alMs [peacTaBuTeaeit hayHbl U (QJIOphI 110
KOJINUECTBEHHOW M KaUeCTBEHHOW XapaKTepUCTHUKE
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BCTPEUACMOCTH BHUA TI0 ONPEACICHHBIM WHIHKA-
TOpaM: pellKUe M MCYUC3AIONINEe BUJIbI, HAXOSIIUC-
csl ToJ| yrpo3oi rioOanbHOr0o HcyesHoBeHus. Co-
CTaBJICHUE TaKUX CBOJOK ITOCIYKWIO Pa3padOTKe
criuckoB (Yepnast, Kpacuas, 3eneHas kHUra) uueH-
TUQUIUPYEMBIX B IPOCTPAHCTBE (B MaciTabax ro-
cylapcTBa WM TioOanbHas) U BpeMeHH (TOJ BhI-
mycka). Takasi Mepa IO3BOJISIET OIPaHUYUTh, JINOO
MOJTHOCTBIO MCKIIOUUTH BIMSHUE aHTPOTIOT€HHOTO

(hakTopa Ha TEPPUTOPHUU PACIPOCTPAHECHUS OXpa-
HsAeMOTo BHJA. [ITHIBI IO CPAaBHEHHUIO C MIICKOIIH-
TAIONIMMH TPUICPKUBAIOTCS TPATUIIMOHHBIX MECT
oOuTaHusi, 9T0 OOYyCIABIMBAET YMEPEHHYI 3KO-
JIOTHYECKYIO TpHCcIioco0sseMocts [21]. YauTeiBas
BBIIIIECKa3aHHOE, aBTOPOM IMPOBEJICH aHAIIN3 TIpei-
CTaBUTENEH OTpsijia ryceoOpa3HbIX, 3aperuCTPUPO-
BaHHbBIX Ha 03epe KapTMma, Ha peiMeT NPUCYTCTBUS
B KaKOM-JIN0O U3 yKa3aHHbBIX CITUCKOB (TalJ1. 4).

Tabanna 4 — KonnuecTBeHHBIH cocTaB 00BEKTOB OXpaHEI OpHUTO(hAYHBI OTpsia ryceodpa3sbIX (Anseriformes) ozepa Kaptma

Buiet KK PK KC MCOIIT POXI] BDOC3 KB
Anser anser + +
Cygnus olor +
Tadorna tadorna + +
Anas platyrhynchos +
Anas crecca
Anas querquedula
Netta rufina + +
Aythya nyroca +1 +NT

IIpumeuanne. KK PK — Kpacnas xanra PecyGmukn Kazaxcran; KC MCOII — KpacHslif cimcok MexayHapoaHOTO cOr03a
oxpanbl mpupoabl; POXI] — Penxue, sHneMIYHBIC 1 X035CTBEHHO IIeHHBIC BUIbI; BOC3 — Bujibl, IMEroIue 3KOHOMHYESCKOE U/IITH
conuanbHoe 3Hauenue; KB — KitoueBble 1 MHIMKATOPHBIE BUJIbI IITHULL.

benornasas uepHers (Aythya nyroca) 3aHece-
Ha B Kpacnyto kaury Pecnybnuku Kaszaxcran [29],
Kpachyto kHury MexayHapoJHOTO COr03a OXPaHbl
npuponst [12, 30]. B mepBom ciayuae peakue u uc-
Ye3arole MTHIBI MMOAPa3eAIoTCs Ha 5 KaTero-
pul, yKa3aHHbIA HaMU BHJI BBIBEJICH B IEPBYIO U3
HUX M MapKUpyeTcsi KaK «HCYE3arollue», TOrJa
KakK B CIHCKe rJ1o0anbHO yrpokaembix BuaoB (KC
MCOII) craryc yrpo3sl 0003HaYaeTCsI — «OJIM3KHE
K yrpoxkaembim» (NT).

Buapl, umeronye X03IHCTBEHHYIO HW/WIH CO-
[MUATBHYIO 3HAYUMOCTH (Ba)KHEHITHE OOBEKTHI JIFO-
OUTENTHCKOM M TPOMBICIIOBOM OXOTHI): CEepBIN I'yCh
(Anser anser), neranka (Tadorna tadorna), kpsika
(Anas platyrhynchos), kpacHOHOCHIH HBIpOK (Netta

rufina) [12].

[eranka (Tadorna tadorna) BKIIOUEHa B Ka-
TETOPUIO PEIKUX, SHAEMHUYHBIX U XO3AWCTBEHHO-
[IEHHBIX BHUJIOB, OOUTAIOMINX B aKBATBHBIX MOPCKUX
9KOCHCTEMaxX BOJIHO-00JOTHBIX yroauit Celprapbu
[30] (puc. 3)

KitoueBble 1 WHAMKATOPHBIE BUIBI NTHI: Ce-
peiii rych (Anser anser), nedenp-munyH (Cygnus
olor), kpacHOHOCHIN HBIPOK (Netta rufina) (puc. 4).

B menom, Bce rHE3AAIITMECS BUABI ITHI] OTPSAAA
ryceii ozepa Kaprma (Tabnuua 4), Bcneacreue 6no-
pECYpCHOTO 3HAu€HHsI, BHECEHBI B pa3HOOOpa3HbIC
CIIMCKH TI0 OTPEAENICHHBIM KPUTEPUsSM, a HEKOTO-
pble HaxoJATCs MOJ| 3aIIUTON HE TOJIBKO Ha MECT-
HOM WJM TOCYIapCTBEHHOM YpPOBHE, HO TaKKe
AICHTUGUIIUPYIOTCS KaK «TI00aThbHO YTPOsKaeMbIi
BUI.
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T'yceobpasusie cuctemsl o3ep nensTsl ChIpaapbu (Ha mpuMmepe o3epa Kaprva)

Pucynok 3 — Ileranka (Tadorna tadorna) na o3epe Kaprma

Pucynok 4 — Jle6enp-mmnyH (Cygnus olor) Ha o3epe Kaptma
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3akiaouenune

B nepuon wuccinenoanuii Ha o3epe Kaprtma
HEOJHOKPATHO OBbIIM OOHAPYKEHBI (PaKThl YCHIICH-
HOT'O aHTPOIIOTEHHOT'O0 BMELIATEJILCTBA, IPOSIBIISIO-
muyecs B BHJE YPE3MEPHOTO BBIMIaca CKOTA, pas-
OpOCaHHBIX TBEPJABIX OBITOBBIX OTXOJIOB, IIyMa
MOTOPHBIX JIOZOK, 3TO MOXKET CIY)KUTh OJHOW M3
OCHOBHBIX NPUYUH OOEIHEHUS KOIMYECTBEHHOTO
coctaBa (ayHbl NTHI] TyceoOpasHbIX. M3BecTHO,
4YTO MPEACTABUTEIN OTpsga IyceoOpasHbIX Hpe-
MOYNTAIOT B KAa4eCTBE CPEIbl OOUTAHUS BOJOCMEI

C OOWJILHOW HAJIBOJHOM W TOABOJHOW PaCTHTEIh-
HOCTBIO, W30JIMPOBAHHBIE OT IIOCTOPOHHETO BMeE-
IaTeJIbCTBA OTKPBITBIC BOJHBIC MPOCTpaHCTBa. B
MIEPHOJ] HAYYHBIX UCCIICAOBAHUHN TOIMYIISIUS Tyce-
00pasHbIX opHUTOdAYHBI 03epa KapTma, yauTsiBas
ero (usuko-reorpauueckoe MoJioKeHue u Gpusu-
YeCcKHUe pa3Mepsl, Oblia cTadmibHON. OCHOBHOH (hOH
MTOMYJISIIIAA TYCe00pa3HbIX aBU(ayHbI IPEICTABIICH
KPacCHOHOCHIM HBIpKOM (Netta rufina) M TeraHkou
(Tadorna tadorna). JlanbHelimue ucciaeI0BaHUSL
MOTYT BBISIBUTH O0JIee TIOTHBIN cOCTaB (payHbI ITHII
otpsiia ryceo0pasubix (Anseriformes).
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CPABHUTEAbHAS XAPAKTEPUCTUKA
BUOMOP®OAOTMNYECKMX MOKA3ATEAEM ABYX CTAA
PAAY>XHOMN ®OPEAU ONCORCHYNCHUS MYKISS,
KYABTUBUPYEMOM HA P. UCCbIK
(baakawickuit 6acceiiH, Pecny6anka KasaxcraH)

PaayxHas dopeab Oncorhynchus mykiss (Walbaum, 1792) gBasercs oaHum u3 Hanboaee
MHOTOUYMCAEHHBIX U KOMMEPYECKM BaXKHbIX OObEKTOB akBakyAbTypbl BO BCceM Mupe. Aas Pecry6amkm
KasaxcraH paay»xHas (hopeAb SIBASETCS Uy>KEPOAHbIM BUAOM. Ee BbipallmBaHue B Hawer cTpaHe 6bIAo
HayaTo B 1964 r. B HacTodllee Bpems BeCb MOCAAOYHbIA MaTepuraA AAS TOBAPHOrO BblpallMBaHMS
paay>kHoM opeAn rnocTynaer wm3-3a pybexa. B CBA3M C 3TMM aKTyaAbHOM SBASETCS 3aaava
CPaBHUTEALHOI OLEHKM PbIGOBOAHbBIX KAyecTB (DOPEAM PA3ZAMUHOIO MPOMUCXOXKAEHUS, BblPALLEHHOM
B MECTHbIX YCAOBUSIX. AAg 3Toro B 2022 r. Ha xo3anctee «TMTgroup», pacnoAo>XeHHOM Ha p. Mccbik
B ropax 3amamnckoro Aaatay (baakauickmit 6acceiH), 6bIAM NMPOBEAEHbI OMbiTbl MO BbIPALLMBAHUIO
opeAr AATCKOro U MOAbCKOrO MPOUCXOXAEHUS. Pbibbl BblpallMBaAMCb AO TOBApHOWM MaccChbl B
MAEHTUYHBIX YCAOBUSX. M3yueHre 61MoMopdOoAOrMueckux rnokasarteaeit NpoOBEAEHO Mo CTaHAAPTHOM
AASL UIXTUOAOTUYECKUX UCCAEAOBAHUI CXEMe C MOCAEAYIoLLeit cTaTucTndeckor obpadoTtkon (ANOVA
n PCA). OAHOMAKTOPHDbIA aHaAM3 He BbISIBUA 3HAUMMBIX PA3AMUMIA MO pa3mepam B CpPaBHMBAEMbIX
cTapax popeaun. B obomx ctapax popeamn O6biav BbIAEAEHbI TPM (HEHOTUMUYECKME TPYMTbl CO CXOAHOM
YACTOTOM MPOSIBAEHMS. AHAAM3 M3MEHUMBOCTM OCHOBHbIX 6HMOMOPGOAOrMUECKMX MOoKa3aTeAei
C MOMOLLBIO MEeTOAQ TAaBHbIX KOMMOHeHT (PCA) BbISIBUA pa3AMuMs MeXAY AATCKMM WM MOAbCKMM
CTapamu. B cpaBHEHUM C AUKMMM MOMYASILIMSAMM Y BbIPALLIEHHbIX HA XO3SMCTBE Pbl6 M3MEHUMBOCTb BCEX
M3y4aBLIMXCS MOKA3aTEAEN HAXOAMTCS Ha OUYeHb BbICOKOM YPOBHE, UTO CBSI3aHO C OTCYTCTBMEM OTHOpa
1 GOABLIMM aAANTALMOHHbBIM MOTEHLMAAOM CTaAad. [TOAyUeHHble MoKa3aTeAn pocTa B MCCAEAOBaHHbIX
CTapax (OpPeAr HAXOASTCS HAa TOM e YPOBHE, UTO M B OGOAbLUMHCTBE Xx03sicTB EBponbl. B ueaom
pe3yAbTaTbl BbIPALUMBAHUS ABYX PA3AMUHBIX MO MPOUCXOXKAEHMIO CTaa hOpeAn B XO3SMCTBE Ha p.
McCbik OLeHMBAIOTCS Kak YAOBAETBOPUTEAbHbIE. HEKOTOpOe NperMyLLLECTBO MO CKOPOCTM POCTa MMeeT
AaTckas hopeAb, a BbIXKMBAEMOCTb pblb GblAa Bblille B MOAbCKOW rpynre.

KatoueBble caoBa: paayHasl hopeab, akBakyAbTypa, baakawickui 6acceiH, 6romopdoaorus,
pocT.

M.T. Tursynali, Zh. I. Urgenishbayeva

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

Comparative characteristics of biomorphological indicators of two herds
of rainbow trout Oncorhynchus Mykiss cultivated on the Issyk river
(Balkash Basin; Republic of Kazakhstan)

The rainbow trout Oncorhynchus mykiss (Walbaum, 1792) is one of the most numerous and com-
mercially important aquaculture sites worldwide. Rainbow trout is an alien species for the Republic of
Kazakhstan. Its cultivation in our country was started in 1964 . Currently, all planting material for com-
mercial cultivation of rainbow trout comes from abroad. In this regard, the task of comparative assess-
ment of the fish-breeding qualities of trout of various origins grown in local conditions is urgent. To do
this , in 2022 on the farm “TMTgroup”, located on the Issyk River in the mountains of the Trans-Ili Alatau
(Balkash basin), experiments were conducted on the cultivation of trout of Danish and Polish origin. The
fish were grown to marketable weight under identical conditions. The study of biomorphological indica-
tors was carried out according to the standard scheme for ichthyological studies with subsequent statisti-
cal processing (ANOVA and PCA). Univariate analysis revealed no significant differences in size in the
compared trout herds. Three phenotypic groups with similar frequency of manifestation were identified
in both trout herds. Analysis of the variability of the main biomorphological indicators using the principal
component method (PCA) revealed differences between the Danish and Polish herds. In comparison
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with wild populations of farmed fish, the variability of all studied indicators is at a very high level, which

is due to the lack of selection and the large adaptive potential of the herd. The obtained growth rates in

the studied trout herds are at the same level as in most European farms. In general, the results of grow-

ing two trout herds of different origin on the Issyk River farm are assessed as satisfactory. Danish trout

has some advantage in terms of growth rate, and the survival rate of fish was higher in the Polish group.
Key words: rainbow trout, aquaculture, Balkhash basin, biomorphology, growth.
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Ecik e3eHiHAe ocipireTiH KyObiAmMaAbl 6axTak, Oncorhynchus Mykiss
€Ki TabbIHbIHbIH, 6MOMOPOAOTUSAAbIK KOPCETKILUTEPiHIH,
caAbICTbIpMaAbl cunaTramachbl (baakaw 6acceiini; Kasakcran Pecriy6amkachi)

Ky6biamanbl 6axtak, Oncorhynchus mykiss (Walbaum, 1792) —aAemaeri eH Ken KeHe KOMMEPLIMSAbIK,
MaHbI3Abl aKBaKyAbTypa HblCaHAAPbIHbIH 6ipi. KasakcraH Pecny6amkachl yuwiH Ky6biAMaAbl GaxTak,
XKepciHAipiareH Typ. Bi3aiH eaae oHbl ecipy 1964 biabl 6acTasabl. Kasipri yakbiTra Ky6blAMaAbl
GaxTakThl TayapAbl 6Cipyre apHaAFaH GapAblK OTbIPFbI3y MaTepuasAapbl LWeTeapeH Keaeai. OcbiraH
6aAaHbICTbI >KEPIAIKTI >KepAe OCipiAreH apTypAi KepciHaipiareH Ky6biAMaAbl 6axTak, GAAbIFbIHbIH
©CyiHe CaAbICTbIPMaAbl 6aFraray MIHAETTI >kaHe e3ekTi. OA yuiiH 2022 k. Iae AAaTaybl (baakatu 6accerHi)
TayAapblHAaFbl ECik e3eHiHAe opHaaackaH “TMTgroup” wwapyallblAbIFbIHAQ AQT >KOHe MOASK TeKTec
KyOblAMaAbl 6axTak, ecipy 60MbIHLLIA TAXIPUOMEAIK XKyMbICTap XKYpPrisiaai. baabikTap 6ipaen xaraanasa
TayapAblk Maccara AeriH ecipiaai. BUOMOPMOAOrUSAABbIK KEpCETKILLTEPAT 3epTTey YLLUIH UXTUOAOTUSIABIK,
3epTTey CTaHAAPTTbI CXxema GOoMbIHLLIA XaCaAAbl, COAQH KeMiH CTaTUCTUKAABIK, BHAEY >KYprisiaai (ANO-
VA >xaHe PCA). Taapay MeH CaAbICTbIPY XKYMbICTapbl KyObIAMaAbl 6axTak, TabblHAAPbIHAQ OALIEMAED
GOMbIHLIA ANTAPAbIKTAM anblpMaLLbIALIKTAP >KOK, ekeHiH kepceTTi. Yw (eHoTunTik Ton 6GoiblHLIA
KYObIAMaAbl GaxTak, eki TabblHbIHAA AQ YKCAC KOpiHy >KMIAiri 6ap ekeHAIri ankpiHAaAAbl. Herisri
KoMrnoHeHT aaici (PCA) apKpbiAbl Herisri 6MOMOPGOAOTMSIAbIK, KOPCETKILITEPAIH ©3repriluTirii Tarsay
Aart >kaHe MoAdK TabblHAAPbIHbIH, apaCbIHAAFbI alMbIPMaLLbIALIKTAPAbI aHbIKTaabl. Depmasa ecipiaren
GaAbIKTapAblH >kabaribl MOMYASUMSIAAPbIMEH CAAbICTbIDFAHAQ, 3€PTTEAreH 6GapAblK, KOPCEeTKIlTepAiH
e3reprilTiri eTe Korapbl AeHrenae, 6yA ipikteyaiH 60AMaybiMeH >KaHe TaOblHHbIH YAKEH GeriMaeAy
KaFAambiHa 6anAaHbICTbI. 3epTTeAreH KyObiAMaAbl 6axTak TabbiHAAPbIHbIH 6CY KapKbiHbl EyponaHbiy
KernTereH LapyatublAbiKTapbiMeH 6Gipaent aeHrenae. Xaanbi, Ecik e3eHiHAeri wapyaubIAbIKTA WbIFY
Teri GombliHLLIA eKi TYPAI (hopeAb TabbIHAAPbIH 6CIpY HOTMXKEAEepi KaHaFraTTaHAPAbIK, Aern GaraAaHaAbl.
AaHUAABbIK, KyObIAMaAbl GAXTaKTblH ©CY KApPKbIHbIHbIH KENOip apThiKLbIAbIFbI 6ap, aA MOASK TOObI
GaAbIKTapbiHbIH OMIp CYPY AEHreri >Korapbl 6OAADI.

Ty#in ce3aep: KyObiAMaabl 6axTak, akBakyAbTypa, baakaw 6acceiHi, 6uomopdororus, ecy.

Beenenue 00BEKTOB aKBaKyJIbTypHl [5]. B kadecTBe o0bekTa
aKBaKyJbTYPbI U CIIOPTUBHOT'O PHIO0JIOBCTBA MUKH-
Pagyxnas Qopens  Oncorhynchus mykiss — a pacnpocTpaHWIACh JaJeKO 3a MpeAesbl CBOCTO

(Walbaum, 1792) siBnsieTcst OTHUM W3 CaMbIX pac-
NPOCTPaHEHHBIX OOBEKTOB aKBAKYJIBTyphl B MHUpE
[1,2]. Panee pamyxnyto dopens paccMaTpuBaIu B
KauecTBE CaMOCTOATEILHOTO BUAA Salmo gairdenri,
HO B HACTOsIIEE BpeMsl €¢ MPHUHATO CUUTATh €BPO-
niefickoil popmoit Mukmxku Oncorchynchus mykiss
[3,4/. EcTecTBeHHBIH apeat 7TOr0 BUA OXBATHIBACT
PEKH CEeBEpHOM YacTH TUXOOKEAHCKOTO MOOEPexXbs
Asuu u CeBepHoit Amepuku [3] . Pa3Benenuem mMu-
KIKH B MUPE 3aHHMAIOTCS YXKE HECKOJIIBKO BEKOB
[5], mockonbky OHa oOOJiaaeT BKYCHBIM MSCOM,
OBICTPO pacTeT | SABJISAETCA UACaIbHBIM BHIIOM IS
YCTOMYMBOTO BEACHUSI aKBAKYJbTYPhl B XOJIOJHOM
Bojzie [2,6]. B 2020 r. ee mpon3BOACTBO B aKBaKYJIb-
Type O0CTUrIO0 739,5 ThICSIY TOHH U JAHHBIA BH]I
YCTOHYMBO BOIICN B YUCIIO 15 Haubojiee BayKHBIX

€CTECTBEHHOTO apeaja M celyac He BCTpeYaeTCs
TOJBKO B AHTapKTHIE [7]. DTO 00ycioBneHO 60Ib-
IIOM aIaITAaIlMOHHON CIIOCOOHOCTBIO M ITHIIEBOM
AKTUBHOCTBIO JJAHHOTO BUjIa PbIO [8].

BripamuBanue ¢dopenn Tpou3BOASAT BO BHY-
TPEHHUX BOJOEMax, OacceifHaX W YCTaHOBKax
3aMKHYTOT'O BOJIOCHA0XKEHUsI, a Takxke cajukax [9].
OpHoli w3 HamboJsiee pacHpoOCTpaHEHHBIX (HopM
(hepMepcKkoil aKBaKyJIBTYPHI SIBISICTCSI BBIpAIABa-
Hue (popenu B NPYI0BBIX X035HCTBAX C €CTECTBEH-
HBIM BojiocHaOkeHueM [10].

B Kazaxcrane ¢opens ctanu pazBoauTs B bapro-
raiickom openeBom xozsiicTee Ha p.Hunuk ¢ 1964
r [11]. B HacTosiiiee Bpemsi BeCbh IOCAI0UHbIN MaTe-
puyai Uit TOBApHOTO BBIPAIIMBAHUS Paay KHOU ¢o-
penu mocTymnaeT u3-3a pyoexa. B mocieaHue rojbt
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B AJIMaTHHCKOH 00yacT OBICTPO YBETUYMBACTCS
YHCIIO XO3SHCTB, 3aHMMAIOLIMXCS BBIPAIMBAHHEM
sToro Buaa pbi0. M3BecTHo, 4TO OHMOdoOIOrHYe-
CKasi K3MEHYMBOCTD PHIO HAMHOTO OOJIbILIE 3aBUCUT
OT YCJIOBUH CYLIECTBOBAHUS, YeM Yy OOJBIIMHCTBA
JIPYTUX TaKCOHOB XKUBOTHBIX [12,13]. [ToaTomy ak-
TyaJbHOM 3a/aueil SBJIIETCS] CpaBHEHUE PHIOOBOA-
HBIX XapaKTEPUCTHK Pa3IMYHBIX CTaj Ppaay>KHOU
(dopenu B SKOJIIOTHUECKUX YCIOBUsIX bankanickoro
OacceiiHa. 3ajadell HAIEro HCCIELOBAHUSA OBLIO
n3y4eHrne OMOMOP(OIOTHYECKNX OCOOCHHOCTEH
panyxHO# (openu, MoTy4eHHON U3 OTUI0I0TBOPEH-
Hblid ukpbl U3 [loapmm u Jlanuu, ¢ Henbio OLeHUTh
YCIICIIHOCTh BBIPALMBAHUS CTal (GOPEIH eBPOIei-
CKOT'O TIPOMCXOXKJICHUSI B MECTHBIX YCIOBHSIX.

MatepuaJibl 1 METOAUKH

UccnenoBanusi mpoBOIWINCH Ha (hopereBoM
xo3siictBe  «TMTgroup», pacrnosoXeHHOM Ha
p-Uccoik B ropax 3aunmiickoro Amnaray (banxam-
cKkuil Oacceiin). Boga Ha X035iicTBO MOCTymnaeT He-
MTOCPEACTBEHHO W3 peku. Prida BwIpammBaeTcs B
MATHHAPHYECKUX EMKOCTIX o0beMoM 15 M, TTnoT-
HOCTb TIOCAJIKi COOTBETCTBYET PEKOMEH/IOBAHHBIM
peiboBoaHBIM HOpMatuBaMm [14]. Kopmiernue poio
MPOBOAMIIOCH 4 pa3a B CYyTKU (OPEIEBBIM KOPMOM
“AllerAqua» (I'epmanus) B COOTBETCTBHE C PEKO-
MEHAAUAMA TPOU3BOANUTENSE. MOJOIb KOPMUIH
rpanynamu auamerpoM 2 MM «Aller performay,
B3pocibIX peiO — Tpanynamu «Aller silver» mua-
METpPOM OT 3 J10 8 MM B 3aBUCUMOCTH OT pa3MepoB
pb10. XapakrepucTrKa KopMma: poTerH 45 %, Kup
20 %, yrneBogsl 17,9 %, 3oma 7,1 % Bosokuo 2,0%
tdochop 1,0 %, sHeprermueckas meHHoctb 21,9
MK, ycBanBaemas sHeprus 18,9. CocraB: BuTa-
MHUHBI 1 MHUHEPAJIbI, 36pHOBBIC MPOAYKTHI, MOPCKHE
CyOnpOAYKTHI, OAHOKJIETOYHBIE Oenku, mepepado-
TaHHbIE >KUBOTHbIE OENKH, MOOOYHBIE MPOAYKTHI
HE MOPCKOTO IMPOUCXOXIEHHS, MPOAYKTHl KPOBH,
pacTUTENbHBIC OCTTKH, paCTUTEIHHBIC Maciia, pIOHIA
JKUD, pblOHas MyKa. [15]

Hnst koHTpons (DUBMKO-XMMUYECKUX TOKa3a-
TeNed BOJBI WCIIONB30BAIUCH CIEAYIOIINE TPH-
OOpbI: MHOTONAapMETPOBBIH W3MepuTenb Hengxin

AZ8403, okcumerp OxyGuard., ammonuii Tetra
Test Ammonia NH3 / NH4+, mutpater VladOx
NO3.

Wzyuanu pwiO, BBIpAIICHHBIX W3 OIUIOAOTBO-
PEHHOH WKpBHI, TOJYYSHHON Ha (epMax Xo3sicTBa
Dabie (ITosbrma) u xo3siictBa Aquasearch OVA
([larus). B nanpHeieM uis pa3nnaeHust 3TUX IBYX
rpynm OyaeM ynotpeOisiTh TEpMUH «CTaZo» C yKa-
3aHHEM CTPaHBI MpoucXokaeHus. OOt BUI nat-
cKoi (openu: ToNOBa OTHOCHTENBHO HEOOJIBIIAS,
XBOCTOBOM CTE0EIb ¥ JIOMACTH XBOCTOBOTO IIJIaBHH-
Ka Tarke HeOouplne. DTO SBISETCS PEe3yIbTATOM
JUTHTEIHHON HAIPaBICHHOMN CENCKIIUU U TIOBBIIIACT
MOTPEOUTENBCKYIO TIGHHOCTD pbIO [16.17]. Y monb-
CKOH (popeiin T0oJI0Ba, XBOCTOBOM cTeOCIb U JIoma-
CTH XBOCTOBOT'O ITNITABHUKA OTHOCUTEILHO OOJIBIITHE.

CpaBHUTENFHOE W3y4YCHHE BBIPAIIEHHBIX B
xo3siictBe «TMTgroup» peid MpOBOIWIM B BO3-
pacte ToBapHOH Maccel — 7 mecsueB. buomopdo-
JIOTUYECKUNA aHaJIU3 BBIOJIHIN [0 CTAHIAPTHOU
Meroauke [18.19]. U3 kaxmoli éMKOCTH METOI0M
cirydaiiHO# BBIOOpKH M3BieKanuch 15-30 pu16. s
YMEHBIIIEHUS cTpecca PhIO MpeIBapuTeIHHO HAPKO-
tuzupoBanu 10% reo3nuaneiM Maciom (0,4 1/1) B
TeueHue 2 MuHyT [20-23], 3aTeM B TeueHue 15-20
CeKyHJI TIPOBOJIMIIA M3MEpEeHHs U (GoTorpadupoBa-
HUeE, TI0CIIe Yero phI0y BO3BpAILAIN B YHCTYIO BOIY.
Wzmepsinck crnepyronue moxkasareinn: abcoaroTHas
muHa peioel (L), mmuHA Tejaa 10 OCHOBAHHS XBO-
croBoro TuaBHuKa (SL), Hanbonbmas (H) u Ham-
MmenbIas (h) Beicota Tena, macca (Q). Taxke yuu-
THIBAJIMCH BHEITHUH BUJI U OKpacka peIo.

[lepBuuHast cratucThUueckas o0paboOTKa TMpo-
BOJMJIACH TI0 CTaHAApPTHOHM st PHIOOBOJHBIX IIO-
KazareJeil cxeme, C MOCIIEAYIONUM MHOTOMEPHBIM
anann3oM MaccuBoB (ANOVA) [24]. s oneHKu
o0miero pa3HooOpa3usi UCIOIB30BAH METOJI TJIaB-
HBIX KoMIToHeHT PCA [25].

Pe3yabTarhl u 00cy:k1eHue

Du3nKo-XxUMHYECKHE YCJIOBUs BbIpallliBaHWA
IBYX cTajx (openu B LEIOM ObBUIM WUACHTUYHBIMHU
(Tabmura 1) 1 COOTBETCTBOBAIH PHIOOBOIHBIM HOP-
MatuBaM [26].

Tadauuna 1 — Ou3nko-XxUMHYECKNE MOKa3aTeI!, XapaKTePU3YIOIIHe YCIOBUS BBIPAIIUBAHHS PBIO

[Tokazarenu BoJbI
Crano Temneparypa, Munepanuzanus, MyTHOCT®D, 0O, NH,*, NO,,
°C pH MI/JT FTU MF?J'[ Mr/4n MF/ﬁ'l
[Tonsckoe 4-13 8.0-8.2 78-92 0.51-1.91 12,0 <0,03 0-1,772
Jlarckoe 4-13 8.0-8.2 78-92 0.54-1.91 12,0 <0,03 ?
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[To BHEmIHEMY BHTy PHIOBI H3 O0OUX CTa] MaJlo
pasnmyganuck. OKpacka CIUHBI TEMHAS, CEphle WU
3eJIeHOBaTO-cepblie O0Ka, sSipKoe cepedpucToe Opro-
x0. Y pbIO, Ha OOKax 4acTo 3aMETHA XapaKTepHas
JUTSE MUKWKH TIPOAOJIbHAS po3oBas mosoca. 1lo 6o-
KaM TeJja, Ha CIIMHE M T'OJIOBe pa3dopocaHbl MHOTO-
YHCIICHHBIC YepHbIC TSTHA WU TSATHBIIIKH. Y
nIaTckoi (openn BeIIEICHBI TP (PCHOTUITHICCKUC
IPYMIBL: ¢ PSIKUMU KPYIHBIMU MSITHAMH Ha TOJIO-
Be — 2%, C KpyIHBIMH M MEIKUMHU NATHaMHA — 3%
Y C MEJIKUMH TSTHBIIIKaMHA-KpanuHKamMu — 95%. Y
BCEX PBIO, JOCTUTIIMX TOBAPHOTO pa3Mepa, KpyIi-
HBbIC YEpPHBIC MATHA Ha TIEpEJHEM OTJene Tena (10
YCIIOBHOW BEPTHKAIN 4Yepe3 CIIMHHOW M OPIOIIHOM
TUTABHUKH) OTCyTcTBOBaiM. Ha yuacTke tena, pac-
MOJIOKEHHOM MEX/1y MEPEAHUM OTIIEIOM U XBOCTO-
BEIM cTebiieM, mpuMepHo y 86 % ppi0 HaOmomanm
COUYCTAHHME MEJIKMX M KPYIHBIX MSATEH, Y OCTAIbHBIX
PBIO — TONBKO MeENKHE MATHBIIKH. [TocKoIbKy BCe
WCCIIEJIOBaHHBIE PHIOBI OBLTH BBIPAIIEHBI U3 OJTHOU
MapTUU OTUIOJOTBOPSHHON MKpPBI U B OJMHAKOBBIX
YCIIOBUSIX, OOHApYy)XCHHBIC Pa3JIM4Msi B OKpacKe
MOTYT OBITh OOYCJIOBJICHBI TEHETHUYECKIUMHU Pa3iIH-
yusiMu ocobeld. Ha xBocToBOM cTebiie ObII0 0TMe-
YEHO HECKOJIbKO THIIOB OKPACKH: 3 KPYITHBIX IISTHA

y 62,8% pbIO, 2 xpynHbIX nsaTHA — Y 18,6%, MHOTO
MEJIKUX MSTHBIIIEK — Yy 7,2%, 1 KpynHOe mATHO U
XBOCTOBOM cTebenn 0e3 Besikux msared — 1o 1,4%.

VY nonbckoit Gpopenu o GpeHoTUIy pa3nuyaroT-
Csl T€ K€ TPH TPYHIIBI IPUMEPHO B TOM K€ COOTHO-
HICHUH: C PEJAKUMHU KPYITHBIMHU ISITHAMH Ha TOJIO-
Be — 3%, C KpYIHBIMU U MEIKMMHU IATHaAMH — 2%
W C MEIKHMH TISITHBIIIKAMH-KpanuHKamMu — 95%.
Ha yuacTtke Tena, pacrojOKEeHHOM MEXIy Hepe-
HUM OTJEJIOM M XBOCTOBBIM CTE0JIeM, IPUMEPHO Y
90 % pwIO HAOMOANN COYETaHWE METKUX U KPYyT-
HBIX TTEH, ¥ OCTAalbHBIX PBIO — TOJNBKO MEIKHE
MATHBILIKKA. Ha XBocToBOM crebie ObUIo oTMede-
HO HECKOJIBKO THUIIOB OKPAacKH: 3 KPYIHBIX IISITHA
y 63,8% pbwi0, 7,2% xpynHbeix msitHa — y 17,4%,
MHOT'O MEJIKHX ISTHBILEK — y 2, 1 KpynHoe MATHO
M XBOCTOBOU cTe0elb 0e3 BCIKUX IATeH — 1o 1,6%.
MarnozaMeTHbIe pa3Iyus UMEIOTCS PACIOIOKEHUH
ISITCH: B TOJILCKOM CTaje (hopesnn KpymHbIe TsTHA
Ha OOKax pacroiaraioTcsi OT TOJIOBbI 0 XBOCTOBO-
ro TUIaBHUKA, Ha CIUHHOM IJIaBHUKE UMEIOTCS He-
OOoJbIINE MATHBIIKH, a B JATCKOM CTa/Ie — KPYITHBIE
IISITHA PACIIOJIO’KEHBI TOJBKO B 3alHEH YacTH TeJa,
Ha CIIMHHOM IIJIaBHUKE IATHA CIUTHI B TOPU30H-
TaJIbHYIO MOJIOCKY (PUCYHOK 1).

|

Tlonbckas

Jlarckas

Pucynok 1 — Buemnmii Buj openn u3 pa3HbIX cTaj

B cuny BHIOBBIX OHMONOTHYECKHUX OCOOCHHO-
cTeil y dopenu CyliecTBYIOT 3HAYUTEIbHBIC BHY-
TPUIIOMYJISIIIUOHHBIC PA3JINYKsI B CKOPOCTH POCTa.
[MosToMy ansi MONMyYEeHUS! KOPPEKTHBIX BBIBOJIOB

HEO0XOMMO MPOBOJUTH CPABHEHHE MEKIY COOT-
BETCTBYIOIIUMHU Pa3MEpPHBIMU TIpymmaMu. buomop-
(hosrornyeckue mokazaTenu CTaJl MPUBEICHBI B Ta-
Onmrax 2 u 3.
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Tabauna 2 — buomopdonornueckue nokasaresu GOpeNnu U3 MoJIbCKOTO CTala

1 émKoCTh 2 €MKOCTb
[Ipusnaku - -
min | max | M | +s | Cv min | max | M | +s | (6)%
AOGCOIIOTHBIEC 3HAYCHUS
L,cm 19.5 23.0 21.0 1.28 6.10 16 19.3 17.9 1.05 5.89
1, cm 16.5 19.5 18.0 1.08 5.97 14 17 153 0.96 6.27
Q,r 80 145 109.3 19.17 17.53 55 80 66.39 9.67 14.57
KoadppuumeHnTsr
Fulton 1.50 245 1.86 0.24 12.89 1.63 2.01 1.86 0.12 6.90
HBs%orl 21.2 29.7 27.2 2.17 7.99 25.0 31.03 27.56 2.12 7.68
hs%orl 9.2 12.1 10.8 0.78 7.29 1.55 2.99 1.66 0.77 9.93
Taoauua 2 — [Ipogomkenue
3 émMKOCTh Tst
min max M +s CcvV 1-2 1-3 2-3
AOCOMIOTHBIE 3HAUYCHHUS
L 25 31 27,5 21,68 6,13 7,62% 11,83* 19,21*
1 21 26,5 232 1,46 6,29 7,69% 11,09% 18,08%*
Q 200 390 273,67 59,95 21,91 7,88%* 10,11* 13,24%*
Koadpunments
Fulton 1,93 2,79 2,16 0,27 12,66 0,07 3,22%% 3,99*
H 25,7 31,7 28,3 1,70 9,84 0,46 1,54 1,14
h 9,1 13,0 11,8 1,02 8,66 0,44 3,12%* 2,87**

* — p<0,001; **- p<0.01; ***- p< 0.05

HecMoTps Ha cXonHBIE YCIOBHS BbIpallliBa-  3aTeiu 0oJiee 4eM B 2 pasza MPEBOCXOAAT Xy ALIHE.
HUS B Pa3HbIX EMKOCTSX, BBIOOPKH M3 HUX CHIIb-  PBIOBI U3 1-if U 2-if BEIOOPOK MMeEIOT Oosiee BbI-
HO Pa3JIMYaloTCs [0 MHOTUM U3 CPAaBHUBABIIUXCS  TSHYTYIO (JOpMY Tella U COOTBETCTBEHHO JOCTO-
IoKasaTeJieli: Bce BHIOOPKU JOCTOBEPHO pa3jinuya-  BEPHO HE Pa3IMYyalOTCsA MEXAY co00H Mo ynuTaH-
IOTCS 110 pa3MepaM U BeCy, IPUYEM JIUIIHNe MOKa-  HOCTH.

Taonuma 3 — BPIOMOp(l)OJ'IOFI/I‘IeCKI/IC TIoKas3arciin (boperm H3 JaTCKOro craaa

1 BBIOOpKA 2 BbIOOpKA
[Ipusnaku
min | max | M | +s Cv min | max | M | +s | Cv
AOGCOJIOTHBIC 3HAUCHUS
L, mm 210 275 2458 18,00 7,33 90 114 96,7 5,50 5,68
SL, MM 190 250 2183 17,38 7,96 76 105 87,3 6,26 7,17
Q,r 110 162 137,7 17,05 12,38 8 22 11,2 2,78 24,67
Koaddpunmentst

Fulton 1,11 1,99 1,01 0,09 8,82 1,25 2,25 1,25 0,10 8,56
H 20,12 29,15 23,86 4,71 19,74 23,78 29,78 26,36 1,47 5,61

h 7,22 10,4 9,57 3,23 31,04 10,11 21,22 12,55 3,59 28,67
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TIpooonacenue mabauyvl

1 BeIOOpKaA 2 BeIOOpKa
IIpuznaku - -
min | max | M +s CcvV min | max | M | +s | ()%
AOGCOIOTHBIEC 3HAYCHNUS
L, mm 114 131 121,5 4,77 3,93 160 217 177,3 15,55 8,77
SL, mm 95 122 108,2 7,91 7,31 139 190 157,9 14,11 8,94
Q,r 12 28 22,0 5,09 23,18 51 113 67,8 16,95 24,99
Koadpduuments
Fulton 1,12 2,85 1,30 0,22 17,09 1,50 1,10 1,22 0,11 9,33
H 21,10 28,22 25,92 1,76 6,82 24,52 29,55 26,57 1,15 4,34
h 9,12 12,23 10,44 0,61 5,93 9,12 14,54 10,76 1,24 11,52
[Ipuznaku 1-2 1-3 1-4 2-3 2-4 3-4
AOGCOIOTHBIE 3HAUYCHUS
L, mm 42,72* 35,4% 14,84* 14,58%* 23,37* 16,07*
SL, MM 38,03* 29,15% 13,95% 8,56* 21,84% 13,87*
Q,r 122,52%* 52,42% 22,25% 7,43% 15,79* 12,16*
KosdduumeHrst
Fulton 0,10 4,97* 8,85% 0,92 0,62 0,58
H 24,00* 24,02* 23,97* 0,67 0,55 1,02
h 14,95* 14,39* 15,34* 2,73%* 2,31 % 0,90

* —p<0,001; **- p<0.01; ***- p< 0.05

ANOVA TecT HE BBISIBUJI JOCTOBEPHBIX pa3iiv-
YUl MEXKy IBYMS CTaJaMHU IO pa3MEPHBIM MOKa3a-

temsim (Fst = 0.026, p>0.95)

Pucynok 2 — [Nonoxxenne ocobeit popenn 13 pa3HBIX cTaJ B IPOCTPAHCTBE 1-3 IIABHBIX KOMIIOHEHT
(coBmayaronye BapuaHThl ynaneHsl): D — narckas, P — mombekast.

Pe3ynbpraTel MHOTOMEPHOTO aHaIN3a MPEACTaB-
JICHBI HAa PUCYHKE 2.
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Tadsmua 4 — Harpy3ku IaBHbIX KOMIIOHEHT Ha NIPU3HAKU

[maBHBIC KOMIIOHEHTBI
[Ipusnaku
1 2 3
Ist 0.5303 0.3412 0.4063
Q 0.6301 -0.2136 0.2405
Fulton 0.2426 0.2527 -0.6369
H 0.1002 0.6500 0.1566
h 0.4979 0.0993 -0.8519

Pe3y.m>TaT1>1 HCCJICJOBAHUA U X oﬁcymeﬂne

[Tomy4yenHbie qaHHBIC MTOKA3aJId, YTO HAUOOIh-
Y0 HATPY3KY B Pa3IU4Us CTaJl MOJOIH PalyKHOM
(hopenu MOTBCKOTO M TATCKOTO MTPOUCXOKICHHS He-
CyT TOKAa3aTEeJIM BBICOTHI TENA, MOJTHOW MACCHI JKU-
BOH pbIOBI ¥ yMUTaHHOCTH. C X0O31HCTBEHHON TOUKH
3pEHHUS, BEICOKOTENBIE PHIOBI SBIIIOTCS OoJiee IeH-
HBIMH.

B niennom HekoTOpOE NMPENMYIIECTBO MO CKOPO-
CTH POCTa UMEET AaTcKas (opelb, a BRDKHBAEMOCTh
pbIO ObLIA BBIIIE B IMOJIBCKOM TPYIIIIE.

B oTnuune oT ecTECTBEHHBIX BOJIOEMOB B yC-
JIOBUSAX TOBApHOTO XO34HCTBA BCE PHIOBI HAXOAT-
CS B PaBHBIX YCJIOBHUSX OTHOCHUTEIHHO CKOPOCTH

TEUYCHHUS, JOCTYNHOCTH W MHUTATEIBHOCTH KOpMa
u 1.4. IToaTOMy yBeauueHuE BHYTPUTPYIIIOBOMH
W3MEHYHMBOCTH 10 (hopMe Tella JOJKHO OBITH 00-
yCIIOBIIEHO IpyruMu ¢akrtopamu. Kak ycmoBus
OKpY’KaloIeH Cpeibl, TaK M AKOTUIIHYECKHE pa3-
JUYUSL COCTABIISIOT 3HAYUTENBHYIO JIOJIO BapHa-
uuii B Mopgonoruu [27]. Ognaxo cpeau 3¢phexkToB
9KOTHUIA HA JIOJI0 MOP(OIOTHYECKOH H3MEHYH-
BOCTH TNPUXOAUTCS TOpa3fno OoJbluas IO, YeM
Ha ycJoBHs OKpyxaromei cpeast [28]. Haubonee
BEPOSITHO, YTO B Ka4eCTBE TAKHX (PaKTOPOB IS
CpPaBHHMBAaEMBbIX CTaJ| BBHICTYNAIOT I'€HETHYECKas U
KOMOMHALIMOHHAsl U3MEHUYMBOCTH. B cpaBHeHHMH C
JUKUMH TIOMYJISIIUSME y BBIPAIICHHBIX HA XO3SH-
CTBE pbI0 M3MEHYHMBOCTH BCEX H3y4YaBIIMXCS IO-
KaszaTeJeil HaXOAMUTCS Ha OYEeHb BHICOKOM YPOBHE,
YTO CBSI3aHO C OTCYTCTBMEM 0TOOpa M OOJbIINM
aJanTallMOHHBIM TOTEHIMAIOM crazia. [lomydeH-
HBIC MTOKA3aTeIM pOCTa B MCCICIOBAaHHBIX CTazax
dopenn HaXOmATCS HAa TOM JK€ YPOBHE, YTO M B
OOJNBIIMHCTBE X0351icTB EBpOIIBI.

Takum o0pazom, cocTosiHHe oboux crajn ¢o-
penH, BBIPAIIEHHBIX B YCIOBHAX p. MCCBHIK, ore-
HUBAeTCs KaK yJIoBIeTBopuTenbHOoe. Hekoropoe
MPEUMYIIECTBO 110 CKOPOCTH POCTa UMEET JaTcKas
(hopenb, a BEDKHBAEMOCTh PHIO OBbIITA BHITIC B TIOJTb-
CKOH rpyne.
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HOBbIE BUAbI MAEKOTTUTAIOLLINX
HA TEPPUTOPUUN KOPITAAXKbIHCKOTIO TOCYAAPCTBEHHOIO
MPUPOAHOTIO 3ATTOBEAHUKA

Tepuoaornyeckne mccaepoBaHmst TeHM3-KopraaXkbIHCKOro permoHa B AUTepaType OCBeLLeHbl
AOBOABHO CKYAHO M MMeIOT pparMeHTapHbii XapakTep, Tak Kak Kopraa>KbIHCKMi 3anoBeAHWK B
OCHOBHOM WMeEeT OPHUTOAOrMYecKoe HaripaBAeHuWe. LleAblo AaHHOM CTaTbM SBASIETCS M3ydeHue
COBPEMEHHOIro COCTOSHMSI BMAOBOIO COCTaBa MAekonuTarowmx TeHns-KopraakbIHCKOro pervoHa wm
BHeCeHMe HeobXOAMMBIX AOMOAHEHWIA B Hero. MccaepoBaTeAbckue paboTbl MPOBOAMAMCH 3a MEPUOA C
2016-2021 rr. ABTOPbI CTaTbM Ha OCHOBE COBCTBEHHO MPOBEAEHHbIX MCCAEAOBAHMI MO MHBEHTApU3aLmm
BMAOB MAEKOMUTAIOLIMX B 3arOBEeAHMKE AOKa3bIBAlOT HAAMUME MECTHbIX MOMYASILUMIA BUAOB, paHee He
OTMEYEHHbIX Ha TEPPUTOPMM 3aMOBEAHNMKA, U BKAIOYAIOT MX B MIHBEHTAPM3aLIMOHHbIN CMIMCOK TeprodayHbl
3anoBeAHMKa. MaTtepraa cobpaH Ha TeppuTopun KopraAxKbIHCKOro rocyAapCTBEHHOrO MPUPOAHOrO
3arnoBeAHMKA UM B €ro OKPECTHOCTSX. Takyke MCMOAb30BaHbl AUTEPATYPHblE M BHYTPUBEAOMCTBEHHbIE
AaHHble. AAS BKAIOYEHMS B CMMCOK MECTHOM TepuohayHbl HOBOrO BUAQ@ U OTAMUMS €AMHUYHBIX 3aX0A0B
3Bepeit OT (POPMMPOBAHMS MECTHOM MOMYASILUMM Ha MCCAEAYEMOM TEpPPUTOPMM, MCMOAb30BaAn 2
KpUTepusi: YactoTa u reorpacdms BCTpey, U BbIBEAEHME MOTOMCTBA. M3 4-X HOBbIX AAS pErMoHa BUAOB 2
BUAQ IBASIOTCS abopureHHbIMMN AAst KasaxcTaHa (CcMbupckast KOCYAst, KEATbIN CYyCAMK). MIX npucyTcTeme B
pernoHe He3HaUYNTEAbHO U1, BEPOSITHO, HE OKa3blBAET HEraTMBHOIO BAUSIHMS Ha CAOXKUBLLYIOCS SKOCUCTEMY
pervoHa. HanboAbluMe ornaceHns Bbi3biBalOT 2 BUAA-aKKAMMATM3aHTa, @ MMEHHO ameprKaHCKasi HOPKa,
€HOTOBMAHas cobaka. KoTopble npu3HaHbl MHBa3MBHLIMM BuAamm B Poccm n B Kasaxcrade. Takke
NnpoaHaAM3MPOBaHbl BO3MOXKHOCTU PACMpPOCTPaHEHUS U Pa3MHOXXEHMS AQHHbBIX BUAOB HA OCBOEHHOM MMM
TEPPUTOPUM 1 BO3MOXKHOIO BAMSIHMS Ha aBopUreHHyio hayHy pervoHa.

KAloueBble cAOBa: 3aMOBEAHUK, EHOTOBMAHAS cobaka, amepuKaHcKas HopKa, cMOMpcKasl KOCyAs,
XKEATbIN CYCAMK.

A.B. Yanusheysky', Zh.M. Karagoishin?"

'Korgalzhyn State Nature Reserve, Kazakhstan, p. Korgalzhyn
2§, Seifullin Kazakh Agro Technical University, Kazakhstan, Astana
*e-mail: k.zhashaiyr@mail.ru

New species of mammals in Korgalzhyn state nature reserve

Theriological studies of the Teniz — Korgalzhyn region are covered rather sparsely in the literature
and are fragmentary, since the Korgalzhyn Reserve mainly has an ornithological direction. The purpose
of this article is to study the current state of the species composition of mammals of the Teniz-Korgalzhyn
region and make the necessary additions to it. The research work was carried out for the period from
2016-2021. The authors of the article, based on the actual research conducted on the inventory of mam-
malian species in the reserve, prove the presence of local populations of species not previously noted
on the territory of the reserve and include them in the inventory list of the theriofauna of the reserve.
The material was collected on the territory of the Korgalzhyn State Nature Reserve and in its surround-
ings. Literary and intradepartmental data were also used. To include a new species in the list of local
theriofauna and to distinguish individual visits of animals from the formation of a local population in the
study area, 2 criteria were used: frequency and geography of encounters, and breeding of offspring. Of
the 4 species new to the region, 2 species are native to Kazakhstan (Siberian roe deer, yellow gopher).
Their presence in the region is insignificant and probably does not have a negative impact on the exist-
ing ecosystem of the region. The greatest concerns are caused by 2 acclimatizant species, namely the
American mink, raccoon dog. Which are recognized as invasive species in Russia and Kazakhstan. The
possibilities of the distribution and reproduction of these species in the territory they have developed
and the possible impact on the native fauna of the region are also analyzed.

Key words: reserve, raccoon dog, American mink, Siberian roe deer, yellow gopher.
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KopFaaXbiH MeMAEKETTIK TabUFU KOPbIFbl ayMaFbIHAAFbI
CYTKOPEKTIAepAiH, XkaHa TypAepi

TeHi3-KopFaa>KbiH aiMaFbIHbIH TEPUOAOT USIAbIK, 3ePTTEYAEPI FbIAbIMM B AEOMETTEPAE a3 KAMTbIAFaH,
enTKeHi KopraAXbiH KOPbIFbl HETi3iHEH OPHMUTOAOTMSABIK, 6arbiTTa. byA MakaAaHbiH MakcaTbl — TeHi3-
KopFaAXbIH ariMaFblHAQFbl CYTKOPEKTIAEPAIH TYPAEpPi KypPaMblIHbIH Ka3ipri »karAanblH 3epTTey KaHe
OFaH KaQXXeTTi TOAbIKTbIPYAQpP eHri3y. FbiabiIMn-3epTTey sKymbicTapbl 2016-2021 >KbiAaap apaAblFbiHAQ
JKYPri3iAAi. Makara aBTOpAapbl KOPbIKTaFbl CYTKOPEKTIAEPAIH TYPAEPIH HakTbiAay 6OMbIHLLA
JKYPri3iAreH 3epTTeyAep HerisiHAe KOpbIK, aymarbiHAQ OYpbiH aHbIKTaAMaraH TYPAEPAIH XXepriAikTi
MOMYASLUMSAAPbBIHbIH  6ap->KOFbIH ADAEAAEMAI XKOHE OAaPAbl KOPbIK TepuodayHaCbiHbIH Ti3iMiHe
eHrizeai. Matepuan Kopraa>kbiH MEMAEKETTIK TaBUFU KOPbIFbIHbIH aQyMaFbiHAQ XKHE KOPbIK, MaHbIHAQ
>knHaaabl. CoHaam-ak, 9Aebu XeHe iliki BEAOMCTBOAbIK, AEPEKTEDP A€ MarnAaAaHbIAAbL. JKepriAikTi
TeprodayHaHblH, Ti3iMiHE >kaHa TYPAEPAI eHri3y XKeHe XKaHyapAapAbIH XKeKeAereH eHyiHe 6anAaHbICTbl
3epTTEeAETIH ayMaKTa >XepriAikKTi MOMyASUMSHbIH, KAAbINTACyblHAH aiblPMALLbIAbIFbIH aHbIKTAY YLUIH 2
KPUTEPUIN KOAAAHBIAABL: KE3AECYAEPAIH, XXMIAITI MeH reorpaduscbl XxeHe yprakTapblHbIH ©CIiN-eHyi.
OHip ywiH XaHa 4 TypaiH ekeyi —KasakcTaH ywiH abopureH (cibip eairi, capbl capbiwyHak). Oaap
OCbl alMaKTbIH KAAbINTACKaH 3KOXYHMeciHe Tepic acep eTneyi MyMKiH. EH yAKEeH anaHAQyLIbIAbIKTbI
AKKAMMATM3aHT 2 TYp TYAblpaAbl, aTan anTKaHAQ, aMeprKa KY3€eHi, >KaHaT Tepi3Ai UT. byA XbIpTkbiwTap
Peceiipe >xoHe KasakcraHaa WMHBa3MBTI TypAep aen TaHbiAFaH. CoFaH 6arAaHbICTbl OAAp MrepreH
aymakTa OCbl TYPAEPAIH TapaAybl MEH KOOE0 MyMKIHAIKTEPiIHE, COHbIMEH KaTap aiMakTbiH dayHacbiHa
acep eTy MYMKIHAITIHE TaApay >KacaAAbl.

Ty#in ce3aep: KOPbIK, XKaHaT TOPIi3Ai UT, amepuka Cy Ky3eHi, Cibip eAiri, capbl capbilliyHak.

BBenenne

KopramkbeiHCKHT  3alTOBEIHUK, HaXOAsiCh Ha
CTBIKE KITMMATHYECKUX 30H (ITOYITyCTHIHHAS, CTETI-
Hasli M JIECOCTENHAsl 30HBI), & TaKKE BBHIY CBO-
el OTKPBITOCTH HE 3alUINEH OT MPOHUKHOBEHUS
akkuMaTu3anToB [1]. JI7s MECTHBIX TOIMyJISIuit
XapaKTEpHO COCYILECTBOBAHUE CTEIHBIX, ITYCTBIH-
HBIX, JIECHBIX U TA€KHBIX BUJIOB MIIEKOTTHTAIOIIUX
B CTEIH, IPUOPEXHBIX 30HAX 03ep W B 0O3epax 3a-
IIOBCAHHKA. ITosiBneHre HOBBIX AJid peruoHa BUI0B
OKa3bIBACT BIMSHUE HAa COCTOSHUE JPYTUX MECTHBIX
MO JISIUH.

Tepuonornueckue uccnenopanus Tenns — Kop-
TAIDKBIHCKOTO PETMOHA B JIUTEPAType OCBEIICHBI
JTIOBOJIPHO CKYZHO U IMEIOT (pparMeHTapHBIN Xapak-
Tep, Tak Kak KopraymKbIHCKHI 3aTI0BETHUK B OCHOB-
HOM MMEET OPHUTOJIOTHIECKOE HAIpaBJICHHUE.

OCHOBHOH TIENBIO JTaHHOH pPaOOTHI SBIISCTCS
M3yUeHHE COBPEMEHHOT'O COCTOSHHS BUAOBOTO CO-
cTaBa MIIeKonuTaromux TeHn3-KopramkeiHCKOTo
pernoHa M BHeCEHHE HEeOOXOANMBIX JTOTIOTHEHUH B
HETO.

C MoMeHTa TMOCIeHe WHBEHTApH3aIlii B
2007 romy MO HWCCIIETyeMOTO IEpHUOaa CIICIHAIhb-
HBIC, KOMIIJICKCHBIC HCCJICAOBaHUs q)aYHI)I MIJICKO-
nuTarImux TeHn3-KopramkeiHCKOTOo permoHa He
npoBoaIHCh. 3a mepuos 2016-211T. mpoBoauIachk
Hay4YHO-HCCIieoBaTeNnbckas pabora mo Teme —

«Mnekonuraromue KopramKbIHCKOTO 3aTI0BETHUKA
Y BBIsIBIICHHE (DaKTOPOB, BIUSIONINX HA JTUHAMHUKY
WX YUCICHHOCTH». OMHOW W3 3a/mad BBIMICYKa3aH-
HOM pabOTHI, SIBJISUICS MMOUCK M PETUCTPAITUS PEIKUX
1 paHee He OTMEYABIINXCS B PETHOHE BUIOB 3BEPEH.

MaTepna.m)l U METOAbI UCCJICTOBAHUA

Marepuanbl UCClIe0BaHUN TOJYYEHBI IyTEM
NPOBEJICHHS YUETHBIX padoT M0 YTBEPIKICHHBIM Me-
TOJUKaM, KOTOPBIMH OXBaY€HbI BCE OCHOBHBIE OHO-
TOTIBI 3aTIOBETHIKA W TTPHJIETAIONINX TEPPUTOPHIA, a
TaKKe UCIOJIb30BaHbl MaTepuaisl «Jleronucu npu-
POIbI» 3aIOBEAHHUKA, BEIIOMCTBEHHBIC U JINTEPATYP-
HBIE TaHHEIE [2].

MeToauKu y4YeTHBIX padOT OOIIEU3BECTHBI H
LIMPOKO MCHOJIB3YIOTCS Ha mpaktuke [2,3]. B oc-
HOBHOM HCIIOJIb30BAJINCh METOIUKN: BU3YaJbHOTO
ydera ¢ IOMOIIBI0 TPUOOPOB ((hOTOIIOBYIIKH, ZpPS-
HaBUraTop, ¢oroamnmnapar, onTuyeckas TpyOa, Ou-
HOKJIB), TICITHH MapIIpPYTHEIH y9eT, MapIIpyTHBIN
yUeT C HCIOJb30BAaHUEM TEXHHKH (aBTOMOOWIIb,
CHETOXO0J), MJIOMIAA0YHBIA Y4ET HOP.

Jlist BKJTIOUEHHS B CIEICOK MECTHOH Teproda-
YHBI HOBOTO BHJIa M OTJIIMYHS €AMHUYHBIX 3aX0JI0B
3Bepeil oT (popMUpPOBaHUS MECTHOM MOMYJISIIMU Ha
HCCIIelyeMON TEPPUTOPUH, MCIOJIB30BAIU 2 KpH-
TEpUsi: YacToTa U reorpadus BCTpeU, U BhIBEJICHHE
MIOTOMCTBA.
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Hosble BUAbI MJICKOIIUTAOIIWX HA TEPPUTOPUA KOpFaJ'I)KI:IHCKOFO TOCYAapCTBEHHOTO IPUPOAHOT'O 3aIll0OBEIHUKA

Pe3yJIBTaTbI HCCJICI0BAHUA U UX oﬁcyswlelme

Tepuodayna KopramkpIHCKOTO 3aIIOBETHUKA,
[0 TOCJEIHEMY WHBEHTAPHU3AIMOHHOMY CIIHCKY
BKJItoUana 42 Buaa u3 6 OTpsiI0B: HACEKOMOSITHbIE
Insectivora — 6 BunoB, pykokpslnsie Chiroptera —
1 Bun, rpe3yHsl Rodentia — 22 Bupa, 3aiiieoopas-
Hble Lagomorpha — 3 Buna, xuineie Carnivora —
7 BUIOB, MapHOKOMBITHBIE Artiodactyla — 3 Buaa

[4]. DOHAEMHUKOB peruoHa U KPaCHOKHUKHBIX BHU-
JIOB HET.

[To pesynpTaTamM mOaHHOW HAyYHO-HCCIICIOBA-
TEJIBCKOW PabOTHI B CIIUCOK MIICKOITUTAIOIINX, O0H-
tarouux B Tenns-KopramxbHCKOM peruoHe BHecCe-
HO 4 HOBBIX BHJIa U3 3-X OTPSAOB (2 XHIIHBIX BUA,
1 mapHOKONBITHBIH, | TpBI3yH). ['eorpadus BcTpeu
JTAHHBIX BUJIOB IOKa3aHa Ha Kapre-cxeme TeHu3-
Kopramxkeiackoro perrona (pucyHoxk 1).

KAPTA-CXEMA
pacupegiesieHue Ha TeppurTopun Tenus—KoprajxkbIHCKOIO perHoHa
HOBBIX BHIOB MJIe KOUNTAIONHX.

YCNOBHOE

h =~ GHBHpCKas m = NOCh
KOCYRA

M - ABYXUBETHbIA Wy ~ EHOTOBHAHAS
KOMaH cogaka

i -3

OBO3HAUEHMWE

I - MeNTHIA
CYCNUK

’ ~ OBbIKHOBEHHbIH AWM. AMEpUKaHCKan
ex HOpKA

Pucynok 1 — Kapra-cxema pacnpenesneHus Ha TeppUTOPUN
Tenn3-KopraKbIHCKOTO pErHOHa HOBBIX BUI0B MIICKOITHTAIOIINX

1. EnoroBuanas cobaka (Nyctereutes
procyonoides Gray,1834) — B Kazaxcrane pac-
CelicHHe EHOTOBHJIHON CO0aKH NPOBOAMIOCH B
1936-37 rr. B AnMatuHcKOU, TanabIKypraHcKol 1
Bocrouno-Kazaxcranckoit obmactu. Bcero Obino
BhINyIIEHO 386 3BepbKOB. OTMEYAINCH CIIy4au I0-
SIBJICHUSI €HOTOBHIHON coOakn B Ceepo-Kazax-
cranckoii u KokueraBckoit obmactax, Tak B 1939
roJy mapa 3Tux cobak Oblia Jn0OBITa B ApBIK-Oa-
JbIKcKOM paiioHe. B 1961 rony B Kocranaiickoii
00J1acTH 2 MWKYPbI TOCTYIIIN HA 3arOTOBUTEILHBIN
IYHKT [5, 6].

CoBpeMeHHBIH apeall CHOTOBHUIHOW COOaKH
BOCTOYHAsI M I0T0-BOCTOYHAsI A3usi, OOJIbIIAs 4acTh
EBpomnbl. B HEOONMbIIOM KOMMYECTBE OTMEYAETCS B
Cubupu: B HoBocmbupckoit, Omckoii, YensOnH-
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ckoii m Kyprauckoii oomactax. B ceBeprom Kazax-
crane ormeueHa B Kocranaiickoii, [laBmomapckoit
n CeBepo-Ka3zaxcTaHCKoOW oOnacTsix. B mocnennne
JIeCATHIIETHS cTana (OHOBBIM BHIOM B JIeNbTe Y pa-
na u Ha Kacrimiickom no6epexse Kazaxcrana. Otor
BUJ PACIpPOCTPAHUIICS U3 COINPEICIbHBIX PaiiOHOB
poccwuiickoro modepexnbs Kacmutickoro mMopst [7].

O pacnpocTpaHeHHH JTaHHHOTO BHA ONHCHIBA-
ercs padborax Wozencraft, W. C. (2005) u Engeman
R.M., Allenllen L. (2000) [8, 9].

B Tenus-KopramkblHCKOM perruoHe BIIEpBbIE
orMeueHa U cororapupoBaHa Ha (HOTOIOBYIIKY
19 mas 2019 roxa B paiione xopmoHa Kapaxkap (pu-
CYHOK 2). 25 Masi Tpyll CaMK{ €HOTOBHJIHOH coOaku
HalJieH Heaneko ot kopaona Kapaxkap (BocTounas
JacTh 3aITOBETHUKA).
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Pucynok 2 — EnotoBunHas cobaka (poro Suymiesckoro A.B.)

3areM B Hayaie WIOHS JBaXIbl OTMedanach
nucrekropamu OCO CanpkoBbiM NI m Ymup0Oe-
koBbiM A.C BONM3M kopnona Kapaxap u kopaona
Hedrepassenka.

B wnagane aBrycra cdortorpadupoana Korm-
kuHbIM A.B. Ha Gepery o03. CynraHkenbabl, BOIH-
3u kopnoHa Kapaxkap. Taxke oTMedeH psit BCTped
€HOTOBH/IHOM COOaKM Ha COMPEENTbHBIX C 3aII0BE/-
HUKOM TEPPUTOPHUSIX.

B urone 2020 rona oTMedanuck Cleqbl Ha IpAa3u
BIoJTb Oepera 03.Eceit (Ecetickas xoca).

16 centsi6pst 2021 roga ormeueHa 1 ocoOb
BOMM3H kopaoHa Kapaxkap. 24 ceHTsOpst Tpyn cam-
I1a CHOTOBUIHON COOAKW OOHApYKEH B 5 KUIOMeE-
tpax ot m.KopramkeiH. B Hauane nekabps 2021
rojia TPy CaMKH OOHapyxeH B paiioHe 03.Kokaii
(TIeHTpanpHas 9acTh 3aIIOBETHAKA).

TouHoe ompeneneHne YHCIEHHOCTH MU IUIOTHO-
CTH €HOTOBH/IHOW COOAaKHM HE TPEACTaBIISETCS BO3-
MOJKHBIM BBHTY OOJIBITION TUTOMIAAN YTOMAUN M Majlo-
YHUCIeHHOCTH Buaa. OJHaKO, UCXOJ U3 JIAaHHBIX O
BCTpeYax SHOTOBUIHOW cOOAKH B 3aIlOBEIHUKE U 32
€ro MpejenamMu, BepoATHO, B JAHHOM PETHOHE cop-
MHUpOBaJIach MeCTHasl MOMYJIIUs 1aHHOro 3Beps. C
2019 rona, eXeroHo pPacTeT YUCIO U PACHIUPSETCS
reorpadus BCTped eHOTOBUAHOM co0aku. 3Bepek ObI-
CTPO pa3MHOXKAETCsl U PACHPOCTPAHSAETCS 110 PErHo-
Hy. OYeBUIHO, YTO JaHHBIN BHUJI PACIIPOCTPAHIIICS C
ceBepa U HU30BbsA peku Hypol u Tenus-Kopramkbia-
CKH PETHOH SIBIISIIOTCSI HOBBIMH I0KHBIMH I'PaHHUIIA-
MU €ro apeaia, IMOCKOJIBKY IOATBEPKIICHHBIX JIaH-
HBIX O BCTPEYax 3BephKa I0JKHEE HeT.

JlaHHBII pernoH UMEeT JOCTATOYHbIE 3all[UTHHIC
U KOPMOBBIE YCIIOBHS JJISi €HOTOBHIHOW COOaKH
JIUIIB B OECCHEKHBIN MIEPHO/I, BEPOSITHO, CYPOBBIE U
3aTSHKHBIC 3UMBI SBIISIFOTCS TJIABHBIM TIPETISITCTBHEM
JUTS Pa3MHOKEHHS 3BEPbKa.

2. Amepukanckasi Hopka (Mustela vison
Schreber, 1777). PonuHON aMepuUKaHCKON HOPKH
sisieTcst CeBepHass AMepHuKa, akKJIMMaTH3amusl Ha
EBpasun nHauanace siniib B Haganne XX Beka. B 1933
roay Oblia 3aBe3eHa B eBporeiickyto yacts CCCP,
B 1937 rony 3aBesena B Kazaxckyto CCP na HOx-
HBIM AJTall, T/Ie yCHelHO aKKIMMaTU3UpOBalach.
B 1952 rony Bctpeuanach B 6acceiinax pek CtaHo-
Basi, bemomopoxxaas Y6a, Koposuxa, Cakmapuxa,
Xamup, TyprycyH. MakcumanabHOE KOJIMYECTBO
3aroToBOK IKypok HOpkH (1185 3K3.) oTMeueHO B
Bocrounom Kazaxcrane B 1964 roay [10].

Hopka sBisieTcst 00beKTOM KIETOYHOTO pas-
BEJICHUS B 3BEPOBOJYECKHUX XO3SHCTBaX, OTKY/aa
JIOBOJILHO dYacTo cOeraer, TOMOJHAS MECTHBIC
nonyisuuu B Aukoi cpeae. [lo HEKOTOpbIM naH-
HBIM, TI0 OacceitHam pex Hypa u Ecunb HOpKa mo-
sBusiack B 1990-x rogax, cOexaB co 3BEpOBOIUC-
ckoii hepmbl okono Hyp-Cynrtana, 3aKpbIBIICHCS
B TOT MEPHOI.

Bnauane HOpKa pacrnpocTpaHuiach B Oacceitne
pexu Ecunb, 3atem nogsunack U Ha pexe Hypa. Ilo-
CTETICHHO paccensisich BHU3 1o peke Hypa, Hopka
ObLTa BIepBBIE OTMEYEHa OKOJIO mmocenka Koprai-
*xbiH 20 mast 2016 roga. B 2020-21 rr. o 6acceliny
pexu Hypa HOpka crana oOBIYHBIM, MECTaMH MHO-
TOYNCIICHHBIM BHIIOM (PUCYHOK 3).
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Pucynoxk 3 — Amepukanckas Hopka (¢oro demynuna A.E.)

OCHOBHBIM KpUTEPHEM MPUTOAHOCTH OHOTO-
ma Al aMEepUKaHCKOW HOPKH SIBJIsIeTCS OJIM30CTh
BoAbI. OOBIYHO 3aCENAIOTCS BOJIOEMBI, B KOTOPBIX
nMmeercsi pbiba, OnaromnpusTHbBIC THE3JOBbIE U 3a-
LIUTHBIE YCIIOBHS, a B 3UMHEE BpeMs HaJM4ue Ha
BOZI0EMaxX OTIYIIUH U TIOJBIHEH.

B 3anoBennuke mepBasi BCTpeda HOPKH OTMe-
yeHa Ha AOualickoil iiotuHe B aBrycre 2016 roaa.
C MoMeHTa repBoi BCTPEYH, B 3aMI0BETHUKE HOPKa
oTMeHaslach elle Mo HEeCKOJbKy pa3 B peke Hypa,
0koJ10 03epa KbI3bl1K0IE, HA 03epe CynTaHKEeNbIbI.
Ha nanHbIli MOMEHT HOpKa HE ABJISIETCA paclpo-
CTpaHEHHBIM BHJIOM B 3amoBegHuKe. OTMmedaroTcs
JIUIIb eAUMHNYHBIE BeTpeun. Ho B menom, Teppuro-
pusl 3amoBeJiHKKA, B ocoOeHHOCTH 03epo Kopran-

JKBIH, C 3apOCIISIMM TPOCTHHKA, POTOKaMH, BBICO-
KOH YMCIICHHOCTBIO OHIATPBI U THE3AALIMXCS NTHILL,
MoAXOAUT IO KOPMOBBIM M 3alllUTHBIM YCJIOBUAM
JUTSL TIOTEHUMAJIbHOM MHTPOAYKIMH aMEpUKaHCKON
HOPKH B PETHOHE.

Takxke CTOUT OTMETUTh, YTO B PETHOHE OTCYT-
CTBYIOT XHUIIHBIC MJICKONHUTAIOINE, BEAYIINE MOy~
BOJHBIN 00pa3 *KM3HM U Y HOPKH €CTh BCE IIAHCHI
3aHATH 9Ty OKOJOTUYCCKYIO HUIITY. TTossBnenue oxo-
JIOBOJIHOT'O XUIIIHUKA MOKET CEPbE3HO MOBJIMATH Ha
COCTOSIHUE APYTHX MOIMYJISLIUH MIIEKONUTAIOIIHX,
B 0COOEGHHOCTH aKBAJIbHBIX U OKOJIOBOJIHBIX (OHIa-
Tpa, BOJSHAS MOJIEBKA U JP.) U TH3ISAIIUXCS NTHIL
[11,12,13. 14, 15, 16, 17].

EnuHCTBEHHBIM OapbepoM Uil pachpocTpaHe-
HUS 3BEpbKa BUIUTCS OTCYTCTBUE KPYTJIOTOAMYHO
OTKPBITBIX BOAHBIX HCTOYHHMKOB. Ho yxe ceiiuac
OTMEYEHO, YTO HOPKa YCHENIHO Iepe3nMOBHIBAET
U pa3MHOXAaeTCsl B HEKOTOPBIX MECTaX PEeruoHa,
HE MMEIOLIMX OTKPBITBHIX BOAHBIX HICTOUHHKOB BECh
3UMHUU NIEPUO/I.

3. Cubupckasa xocyias (Capreolus pygargus
Pallas, 1771). PactipocTpaneHne CHOMPCKOA KOCY-
JIM OXBaThIBAeT HXKHBIN Ypan, Cubups ot Ypaia 10
Tuxoro oxeana, Cpeantoro Asuto, Anrail. Ha tep-
puropun KazaxcraHa Kocylisi B HacTOsIILEEe BpeMs
pacrpocTpaHeHa HIUPE BCEX OCTAIBHBIX KONBITHBIX
[5]. OcHOBHBIM MecTOOOHTAaHHEM KOCYJIHM B CTpaHe
sBisiercs necocternn CeBepHoro Kazaxcrana (pucy-
HOK 4).

Pucynoxk 4 — Cubupckas xocyins (poro @enynuna A.E.)
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B 3anoBenHuke OoTMEYaroTCsi BCTPEUU KOCYJIH,
B OCHOBHOM: B CEBEpPHOM, CeBepo—3anajaHou, ceBe-
PO-BOCTOYHOM YaCTSAX 3al0BEIHUKA. UTO BEPOSITHO
CBSI3aHO C TE€M, YTO CEBEPHBIC TPAHUIIbI 3AIOBEIHU-
Ka HaXxOJATCsS B CPAaBHUTEIBHOUN OJIM30CTH OT JIeCO-
crerieii. Taxke, BepoOsITHO, OJIAarOTBOPHYIO POJIb B
paclIMpeHnn apeaia 0Ka3ajo CO3JAAHHE «3EJIEHOTO
nosica» BOkpyT ropoaa Hyp-Cynran.

Cubupckast Kocysis — peAKHid B pETHOHE BHUIL.
OpHako, cTaja BCTpeuaTbCcsl B 3alIOBEHNUKE TOpas/io
yarne, emie 10 2010-x o108 ObUIO OTMEUYEHO JIHUIIb
HECKOJIBKO BCTPEY CO BPEMEH CO3JIaHMA 3aroBeIHH-
Ka (tabmuma 1). Celigac 0OTMEUaeTCsl ©KETOTHO, KPY-
TJIOTOJTUYHO, YacTO HeOONMbIMME rpymmamu [18].

B 3amoBenHUKE KOCYIS JEpKUTCS BOJIM3H KYy-
CTAPHUKOBBIX WM TPOCTHUKOBBIX 3apOCiei BAOJIb
03€ep, BEpOSATHO OoJiee MOAXOISAIIMX 110 3aIIUTHBIM
YCIIOBHSIM.

W3 npuBeneHHBIX NaHHBIX BUIAHO, B PETHOHE
OTMEUAIOTCSI BCTPEUU KOCYJH, B OCHOBHOM: B Ce-
BEpHOM, ceBepo—3amnaaHoi, ceBepO-BOCTOUHON ya-
CTSIX 3amoBeIHMKA. UTO BEPOSATHO CBSI3aHO C TEM,
YTO CEBEPHBIC TPAHUIBI 3aMOBCAHMKA HAXOJSITCS
B CpPaBHUTENBHOW OJIM30CTH OT jecoctered. Tak-
e, BEPOSATHO, OJIATOTBOPHYIO POJIb B PACHIMPEHUH
apealia OKa3ajuao CO3/IaHue ,,3€JCHOr0 Nosca’ BOKPYT
ropoaa Hyp-Cynran.

Ta6auna 1 — Jlannsie o BcTpedyaemoctu kocyiu 3a nepuon 2016-2021 rr.

Jlara Beero I107I0BO3pACTHBIC JAHHBIC
Berpeun MecTto BcTpeuu Y4TEHO ®.1.0. yyerunka
P ocobeit camel camka | cerosetku | He onpeneneno
03epo
15.01.16 [Ty HKbIpKOITS 3 1 2 Tabmymmma M.
20.02.17 | IoxyocTpoB AJNKBIM 1 1 SlHymeBckuii A.
Kopnou Kpacnas
18.01.18 Meuers 1 (cnenpr) 1 Hypwmaramb6eros XK.
03.03.18 | A6maiickast IJIOTHHA 1 1 CanbkoB 1.
23.05.18 VYpouuie CrimTac 1 1 Pricniaes b.
20.05.19 | 3anuBHBIE nyra AKCy 3 1 2 SnymeBckuii A.
22.05.19 | 3anuBHBIE Myra AKCY 5 5 Tept D.
16.08.19 | 3anuBHbIe Tyra AKCy 5 1 4 HUckaxos b.
11.01.20 | AGmaiickas IIIIOTHHA 12 1 11 Ymup6ekosB A.
03.02.20 | A6maiickas IJIOTHHA 1 1 Tpodumos O.
03.02.20 Kopnon Kapaxap 1 1 SHymeBckuit A.
10.02.20 Ozepo KoI3bu1k01b 5 5 Kapubaes K.X.
12.02.20 Oszepo Eceit 1 1 Suymesckuii A.b.
15.02.20 O3epo Ke13puikonb 3 3 Kapubaes K.
25.02.20 | A6maiickas IJIOTHHA 2 1 1 Snymesckuil A.
09.03.20 | Ypouwuie AKKolIkap 8 8 Cyneiimenos O.
16.10.20 | motuna Caynedorer 4 4 SnymeBckuii A.
10.03.21 ITocenoxk bupmux 6 6 PaxmeTtos E.
18.05.21 Ozepo Axudexcop 1 (cnempr) 1 Suymesckuii A.b.
14.06.21 Ozepo Caymankons 4 1 3 DenymuH A.
15.06.21 Peka Anipuisl 1 1 SnymeBckuit A.
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Ha nanHBIi MOMEHT OTMeEyaeTcsi yBEeJIHMUCHHE
quciaa BCTPeY M OOIMIEro KOJMYECTBA YYTECHHBIX
oco0eit B 3amoBeqHuKe. TeppuTOpHsI 3aII0BEIHUKA,
CO CTENMHBIMH O03€pPaMH, 3apOCLIMMHU TPOCTHHKOM,
KYCTaPHUKOBBIMHU  3aPOCIISIMH, [EPECHIXAIOIIMU
pycinaMu HeOOJNBIINX CTEMHBIX PEK, MPEJCTABISET
OTJIMYHBIC 3aIUTHBIE U KOPMOBBIC YCIIOBHUS IS
MECTHOW MOMYJISIIIUK KOCYJTH B PErHOHE.

4. Kearwrid cycamk (Spermophilus fulvus Li-
chtenstein, 1823). Ilpu npoBeieHUY MTOCIICAHEH UH-
BEHTapH3allii, B aHHOTHpoBaHHOM criucke (Kori-
kuH, 2007) )KeNThIi CYCIIMK ObLI BKIFOYEH B CITCOK
oburtareneil, HO B 3alOBEAHUKE OTMEYECH HE OBLI.

OTmeyancsi TUIIb Ha CONpeNebHOW TepPUTOPHH.
Brmiepsrie 6bu1 oTMeueH BecHo 2017 roma Ha Tep-
PUTOpUU 3alOBEAHUKA OKOJIO 03epa CayMaiKolb.
CeBepo-BOCTOUHAs TPaHUIA apeaja JaHHOTO BHJA
mpoxoaut 120 kM rokHee mecra BcTpeud [5, 19,
20]. OzHa KOJIOHHS JKEATOT0 cyciauka orMedeHna 10
KM IO)KHEe I0)KHOHM I'paHMLBI 3alI0BEAHNKA, BOIN3U
nmocenka Kymanormec. 3 ocobu OTMEYEHO OKOJIO
03. llonak (compenenbHas ¢ 3aO0BEIHUKOM TEPPHU-
Topusi). B 3amamHoli WacTM 3amoBeHMKA TpaHHIA
apeaia IPOXOIUT MO peke TepucakkaH (rpaHuLa
Kocranaiickoit u Kaparanaunckoii odmacreii) u ya-
CTHYHO I10 TEPPUTOPHUH 3aMIOBETHUKA (PUCYHOK 5).

Pucynoxk 5 — Xentsrit cycnuk (¢poto SAnymesckoro A.b.)

[ToMuMmO BbIIIENIEPEUNCIIEHHBIX BUIOB, OTMEUa-
JIUCh €AMHUYHBIE 3aX0/Ibl HA TEPPUTOPUIO U JIPYTUX
BUJIOB!

1. B 2013 romy Kasenac B.JI. omyGmmkoBat
¢dororpaputo OObIKHOBeHHOTO exa (Erinaceus
europaeus Linnaeus, 1758) B doroansbome «XKu-
BOTHBIC KOpraymkbIHCKOTO 3amoBeHuKay. Ex ObLI
noiiMan Ha Oepery 03.Eceil (BocToyHast 4acThb 3aro-
BeqHMKa) netoM 2009 roma [21]. 3a uccnemyemslii
Mepro OTMEYEeH He OblI. Apean JaHHOTO BHIA
MOJTHOCTBIO MOKPBIBAET TEPPUTOPHIO 3aITOBETHHKA.

2. 16 oxt6ps 2020 rona B paiione miaotuHsl Ca-
yrieboreT (3amamHas 9acTh 3alOBEIHUKA) OOHAPY-
JKCH CHJIBHO Pa3JIOKUBIIMKCS TPYIT MOJIOJIOTO CaM-
ua nocs (Alces Alces Linnaeus, 1758) (pucyHox 6).
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Pucynok 6 — Tpyn Mononoro camia Jrocst
(dpoto Snymesckoro A.B.)
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3. IByxuBeTHbIil KoxkaH (Vespertilio murinus
Linnaeus, 1758 non Schreber, 1775) ObI1 TIOWIMaH B
kopaone Kapaxap B utone 2017 rona (pucyHok 7).
[Ipupoanoii cpenoil 0OMTaHUSI JAHHOTO BUAA SIBIISI-
FOTCSL CTEIH, JIECOCTENHU U FOpHasi MECTHOCTb. Pac-
npoctpaHeH B 3amanHoit u LlenaTpansHoit EBpore,
Poccuu u Cpeaneit Azumn.

OH cenuTcs B TyTIaX I€PEBBEB, O] OTCTaBIICH
KOpPOH U B TpELIMHAX CKaJl, B IeIepax, Ha ueplakax,
3a JepeBsSHHON oOmMBKOW nO0MOB. Pactpoctpanen
LIMPOKO, HO BE3JI€ B UEPTE CBOETO apeaa Majouuc-
JeH. J|ByXIIBETHOTO KO)KaHa MO>KHO BCTPETUTH OT
Bocrounoii ®pannun u Hunepnanmos no modepe-
kuit OX0TCKOTO U SImoHCKOTO MOpel. Bun taroreer
K FO’KHBIM IIMPOTAM, CEBEPHBIM Kpaii ero apeana —
63 mapasiens. [IByX1BETHBIN KOKaH OTMEUEH B Xa-
KACHM M Ha JPYIUX CONPENEIbHBIX TEPPUTOPUSIX: B
Anraiickom kpae, Tyse, Kemeposckoii oomactu. Ha
TIaTo YKOK ATOT BUJI OOUTAET B CKaIaX OKPECTHBIX
rop U IO CKJIOHAM PEYHBIX JOJIUH.

Pucynox 7 — JIByxuserHsliii koxat (poro denynuna A.E.)

3akiaiouenue

I'panuubr KopramkblHCKOrO 3amoBEeIHHUKA OT-
KPBITHI JUISI CBOOOIHOW MHTpPAITUN, MECTHBIC BHJIBI
MJICKOTTUTAIONIUX HE SBJISIOTCS M30JUPOBAHHBIMU.
ITosToMy, HapsIy ¢ IOMCKOM HOBBIX BUJOB, IPO-

JIOJDKCHNUE WHBEHTAPU3AlMOHHBIX pPabOT SBISCTCS
OJTHOW M3 TIEPBOCTETICHHBIX 3a]1a4, CTOSIINX Iepe.l
3aIlOBETHIKOM B OOJIACTH HAYYHO-HCCIICIOBATEIb-
CKoil nestenpHOCTH. [l0 MHOTMM MEITKHUM BHIaM
(ceM. XOMSKOBBIE, MBIIIUHBIC, 3EMJICPOUKOBBIC)
nHpOpMaIUs KpailHe CKyIHa M 3a4acTyl0 HUMeEeT
TG (pparMeHTapHBIH MO0 MPEATOI0KUATEIBHBIH
xapakrep. B Oynymiem 3amiaHHpOBaHO TPOIOIDKE-
HUE PabOT MO M3YYEHHUIO BUIOBOI'O pazHOOOpasus
tepuodayHbl TeHn3-KopramKbeIHCKOTO perHoHa.

N3 4-x BbllIENIEPEUNCIEHHBIX, HOBBIX JUIS pe-
T'MOHAa BHI0OB 2 BUa SABJISAIOTCSA aGOpHFeHHbIMH JJIs
Kazaxcrana (cuOupckast KocyJsi, )KeNATbli CyCIHK).
Wx mpucyTcTBUE B permoHe HE3HAYUTEIHHO W, Be-
POATHO, HC OKa3bIBA€T HCTATUBHOI'O BJIMAHHA Ha
CJIO’KMBILTYIOCS] 9KOCUCTEMY pErHOHa.

Haubonpmme omaceHus BBI3BIBAIOT 2 BHIA —
aKKJIMMaTH3aHTa, a UIMEHHO aMepUKaHCKas HOpKa,
eHOTOBHU/IHAsE coOaka. Koropble npu3HaHbl WHBa-
3UBHBIMM BUaMu B Poccun u B Kazaxcrane

OCHOBHOW €CTECTBEHHOW Tperpamoi ais pac-
MIPOCTPAaHEHUS] AMEPUKAHCKOW HOPKH SIBIISICTCS OT-
CYTCTBHE KPYTIOTOJMYHO HE3aMEP3ArOIINX BOTHBIX
HCTOYHUKOB, JUIsSi €HOTOBUAHON COOAKH — CypOBEIE,
MIPOJIOJKUATENBHBIC 3UMBI K MEXKBHJIOBasI KOHKYPCH-
1Sl ¢ HEKOTOPHIMHA a0OPUTE€HHBIMU XUITHBIMHU BH-
namu. OnHaKo, B ciiyyae pa3MHOKEHHS B pEerHoHe,
MIPEMOIOKUTENILHO, JIAaHHBIC YY)KEPOJHBIC BHIBI
MOTYT HETaTUBHO TIOBIHATh Ha a0OpHUTeHHYIO (a-
YHY perHoHa, B OCOOCHHOCTH aMEepHKAHCKasl HOPKa.

Kondaukr untepecon

ABTOpBI COBMECTHO palOTaIM, MPOYUTAIH H
O3HAKOMJICHBI C COIEP)KAaHUEM CTaTbU U HE UMEIOT
KOH(JIUKTa HHTEPECOB.

Baarogapuoctu

ABTOpBI CTaTbH BBIPAXKAIOT CBOIO Ojarogap-
HOCTb PYKOBOICTBY KopramkbslHCKOro rocypap-
CTBEHHOI'O IIPUPOJHOrO 3allOBEIHUKA 32 OKa3aHUE
MTOMOILH B IEPHUOJI TPOBEACHUS YyUETHBIX PAOOT KH-
BOTHBIX.
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