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LbIFbIC KASAKCTAHAA KE3AECETIH
RHODIOLA ROSEA L. ASPIAIK ©CIMAITIHIH,
AHATOMMUSAADBIK K¥PbIAbIMbI EPEKLLUIEAIKTEPI

bya Makanapa >xacaHwenTtep TykbiMaachl Crassulaceae DC. cemi3oT TybicbiHa Rhodiola L.
KaTaTblH KOM >bIAAbIK, €Ki YiAi, eTe 6araAbl ADPIAIK KbI3FLIAT cemi3oT R.rosea L. ecimairiHiH
AQHATOMUSIABIK, KYPbIAbIMbIH 3€pTTey 0apbiCbiIHAQ aAbIHFAH AMArHOCTMKAAbIK 6GeAriaepi GepiAreH.
boaawakTa hAaopa BAEMIHIH >KekeAereH TYPAEPiHiH reHeTUKaAbIK, KOPbIH XXOMbIAYAQH CaKTarn KaAy YLUiH
KYHAbBI ABPIAIK ecimaikTepaiH 6ipi — Rhodiola rosea L.-Hi kopFay »eHe yTbIMAbI NaiAaAaHy MBCEAEAEpI
e3eKTi. KbI3FbIAT CeMi30T OCIMAIr aATblIH Tamblp aTbIMEH KeHiHeH TapaAfaH, >KbIATbIP Capbl aATbIH
TYCTEC TaMbIPbl XaAblK, MEAMLIMHACBIHAQ epTeAEH MaHbI3Abl. Epekiuie XMMUSABIK, KypamblHa KapamMacTaH,
KasakcrtaH Pecny6AMKACbIHBIH MEMAEKETTIK (hapMakonesiChiHAQ PEeCMM MakaAa TipKeAMEreHAIKTeH,
eH aAAbIMeH eAiMi3pae eceTiH R. rosea L. eCiMAITiHIH aHaTOMUSIAbIK, epeKLLeAiriH 3epTTey 63eKTi
MaceAe OOAbIM TabblAaabl. 3epTTey HEri3iHAE KbI3FbIAT CEMI30Tbl ©CIMAIriHIH, >Kanbiparbl, cabarbl
KeHe TamblpcabarblHblH KOAAEHEH KeCiHAECIHEH aHAaTOMMSAbIK, KYPbIAbICbI aHbIKTAAAbI, >Karblpak,
AMUAEPMUCIHAE MOTOPAbI KAETKaAap, CabakTa TAHHUHAEPAIH TapaAbir, LLOFbIPAAHYbI, TaMblpcabarbiHAA
PUTUAOM KE3AECTI, ©3€K MapeHXMMaCbIHAQ KO MOALLEPAE KPAaXMaAAbIK, KPUCCTAAAAAPABIH OpHaAacy
opHbl GeAriaeHai. Rhodiola rosea L. ecimairiHae >XMHaKTaAFaH OUMOAOTUSIAbIK, OEACEHAI 3aTTapAblH
OpHaAacyblH aHbIKTay 6apbiCbiHAQ, aAFall peT MAMobBAacTapAa MAIK 3aTTap OPHAAACKAH OpPHbI
ANKbIHAQAADI.

Tyiiin ce3aep: Rhodiola rosea L., MmopdoAorus, Tamblip, aHaTOMMS, KCMAEMA, (hbAOIMA.
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Features of the anatomic structure
of the medicinal plant Rhodiola rosea L. in East Kazakhstan

In this article, in the study of the anatomical structure of the roots, the identification of diagnostic
signs is considered — perennial, herbaceous, very valuable medicinal plants Rhodiola rosea L, a species
of the genus Rhodiola, the Crassulaceae family. In the future, we focus on the conservation and rational
use of Rhodiola rosea L., one of the most valuable and rare medicinal plants, for the conservation of
certain plant species, and replenishment of the genetic fund of this species. Rhodiola rosea L., popularly
called the golden root, since the roots have a yellow golden color and have an ancient meaning in folk
medicine.Despite the specific chemical composition, the official article in the State Pharmacopoeia of
the Republic of Kazakhstan is not registered, primarily grows in Kazakhstan. The main objective of the
study is to study the anatomical features of plants of Rhodiola rosea L.

Based on the study, the anatomical features of the leaves, stems and transverse sections of the roots
were identified, motor cells in the epidermis of the leaves, cleavage and concentration of tannins on
the stems, the location of starchy crystals in the root rhytidoma, in the nucleus parenchyma were estab-
lished. When determining the location of biologically active substances in Rhodiola rosea L., tannins
were first detected in idioblasts.

Key words: Rhodiola rosea L., morphology, root, anatomy, xylem, phloem.
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OC00eHHOCTH aHATOMMUYECKOH CTPYKTYPbl A€KaPCTBEHHOr0 pacTeHus
Rhodiola rosea L. B BoctrouHom Kasaxcrane

B AaHHOM cTaTbe Mpu M3yYeHWM aHAaTOMMYECKOro CTPOEHUS KOPHEM pacCcMaTpyBaeTcsl Mnpolec
BbISIBAEHMS AMArHOCTUYECKMX MPU3HAKOB MHOTOAETHENO TPABSHUCTOr 0, 04YE€Hb LIEHHOT O AEKAaPCTBEHHOI O
pacteHusi Poanoab pososoit (RhodiolaroseaL.), Bua poaa—Poanoaa, cemeiictea ToacTsiHkoBble (Crassu-
laceae).

ABTOPbI aKLEHTUPYET BHMUMaHME Ha BOMPOCAX COXPaHEHMs U PALMOHAAbHOIO MCMIOAb30BaHMs Rho-
diola rosea L., oAHOro M3 HaMbOAEe LIEHHbIX U PEAKMX AEKAPCTBEHHbIX PACTEHMI, AAS COXPaHeHus
OTAEAbHbIX BMAOB PACTEHWIA, M MOMOAHEHUS reHeTuyeckoro oHaa storo euaa. Rhodiola rosea L.
B HApOAE Ha3blBAlOT 30AOTbIM KOPHEM, Tak KaK KOPHW MMEIOT >KEATbIi 30A0TUCTbIA LUBET U UMeloT
APEBHee 3HauyeHWe B HApPOAHOM MeauuMHe. HecMoTpsi Ha cneundmyeckmii XMMUYECKUI COCTaB,
ctatbs B [ocyaapcrteenHon (Dapmakornien Pecrnybamkm KasaxcraH He 3apermcrpupoBaHa, Mpexae
Bcero npowuspacraet B Kasaxcrane. Ha ocHOBaHMM MCCAEAOBaHMS ObIAM BbISIBAEHbI aHATOMUYECKME
0COBEHHOCTM AUCTLEB, CTEOAEN M MOMEPEYHbIX Paspe3oB KOPHEM, YCTAHOBAEHbI MOTOPHbIE KAETKM
B 3MUAEPMMCE AMCTbEB, PACLLENAEHME W KOHLIEHTPAUMS TaHHMHOB Ha CTebeAsx, pPacrnoAo>KeHue
KPaxMaAbHbIX KPUCCTAaAAOB B KOPHEBOM pPUTUMAOME, B napeHxume sgapa. [lpu onpeaseseHun
MECTOCKOMAEHNS Buoaormueckn aktmeBHbix BewecTe B Rhodiola rosea L. Brnepsble BbiSIBAEHbI B
namobAactax AyOMAbHbIE BelecTBa.

Kaouesbie caoBa: Rhodiola rosea L., Mopdoaorms, KopeHb, aHaTOMMS, KCMAEMA, (bAOIMA.

Kipicne

Taburu OWOANYaHTYPIUTIKTI cakray KoHE
TaOWUFW pecypcTapApl YTBIMIBI TaiijganaHy eTe
e3ekTi mpoOiiema Ooubin TabObuiaabl. Kaszakcran
PecnyOnukacel aiimMarbiHIIa ©CIMIIKTEPIiH 6 MBIH
Typi ke3gecemi. Ocimmikrepaid 14% sHIEMUK-
Tep OONBIN TaOBUIAbI, OJIAPJIBIH IIIIHJC KOTTETeH
penukTi  ecimumiktep nae keszmecedi. Kazakcran
PecnyGnukaceabiH KeI360T KiTAOBIHA OCIMIIKTEPTIH
387 Typi eHri3ingi, OHBIH ilIiHE AITHIH TAMBID, SIFHHU
KBI3FBUIT C., (R. rosea L.) ecimpiri xe xipeni [1,2].

KazakcranaeiH mbeireicbiHga 2000-HaH acram
Typi Oap Taynsl AnrtaiineiH Taburu Quopachl maii-
JTATbl ©CIMIIKTEPAiH OPTYPJi TONTapbIH KaMTHIbI,
OHIpJIC TYPAKThl dJICYMETTIK-3KOHOMUKAJIBIK JIaMy
npo0sieMachl TaOUFU pPecypcTapibl YThIMJIbI Taii-
JlalaHy MeH KOpFayMeH TBIFbI3 OalJIaHbBICTHI.
Ocipece, AopUTiK eciMuikTep Tadburu (IOpaHbIH
epeKlle Haszap ayAapapiblk OediMiH Kypausbl.
Taymer  AnTaiimblH KaTtaa TaOWFHU-KIAMATTBIK
JKaraiyiapblHaa  OpPTaHBIH  KOJAKMChI3 — acepiHe
JKOHE OWOJIOTHSUTBIK OENICEHII 3aTTap/IblH KOFaphl
CHHTE31HE TO3IMIi OCIMIIKTEepAiH Oipereld TeHIK
KOpPBI KaJIBIIITACA/bl KOHE JOPUIIK IIMKi3aT Ke3i
peTiHIe epekie KYHIBUIBIK Oepemi. AJTaMHBIH
AHTPOIIOTECHTIK (haKTOPHI, M MAPYaNTbUTLIFBIHBIH,
COHFBI Ke37Ic KO3 TYHap TaOWFATHIMEH XaJIBIKTHIH
KBI3BIFYIIBUTBIFBIH ~ apTTHIPYJa COHJIBIKTaH Jia
TYpU3MHIH JaMybl HOTIDKECIHJIE, aya, Xep YCTi

OpPTachIHBIH JIACTaHYBIHAH TaOWFH pecypcTapibl
KOpFayFa Oakpliay oJICIpel, TOPLTIK eCIMIIKTepIiH
KOIITEreH KYH/IbI TYPJIepiHiH KOpJaphl alTapIiIbIKTal
TOMEH/IETeH, TaOUFH (JIopaFa HAKThI KAyill TYbIH/A-
yaa. KenrereH penukTi ©CIMIIKTEp MEH JHICMUK-
TEp, CUPEK KE3/IECETIH JKIHE )KOUBLIBII Oapa xKaTKaH
TYpJEpiHiH TipHIUTIKKe OSHIMILIITI TOMEH e i.

Rhodiola rosea L. nereH KBI3BIFYIIBIIBIK
FAJILIMJIAPJIbIH TapanblHAH €PEKIIe apTyJa OHBIH
Oactel cebebi, agaM JeHCayNbIFIHA aca KaXeT
aNTBIH TaMBIPIBIH KypaMbIHAA IyOWIbII 3arTap,
OpPTraHUKAJIBIK KBIIIKBUIAAP, KyMapHuH, (hIaBOHUI-
Tep MEH CaTUAPO3UATIH OomysiHma [3].

byriage R.rosea L. TaMBIpBIHBIH MIMKi3aT pe-
TiHJIC KOPBIHBIH a3alobl KeOiHece OHBI HICKTEYCi3
opi 3aHCHI3 KUHAITYBIHAA 00BN TaObUIanbl. CoH-
JIBIKTaH Jla OHbI apHaibl IUIAHTALMSIIBIK JKaraania
ecipir, acipece xep acTel OeniriHe epekiie MoH Oe-
PIITITI, DKOJIOTHSITBIK-OMOIOTHSIIBIK TAOUFH JKaFqai-
Jap/a ecipy MyMKIiHJIIKTepi eckepiyi Kaxer [4,5].

KBI3FBIIT CEMi30TBI TaMBIPHI  KapKbIparaH
aNTBIH TYCTEC, TapamjiaiFfaH TaMbIpcabaKTapsl
TaMbIpyiapFa OyTakTaHraH. TambIpcaOarbl JKyaH,
eTKEHJli, JKaHapraH Kocalkel Oyiip TambIpna-
pBI KeIl TambIpcabak. Tambipcabarbl KejieMi MeEH
calMarbl OCIMIIKTEpAiH TIPUIUIIK €Ty OpHBIHA
0aifmaHpICTHl KATThI ©3repeii. KemKbUIIbIK TaMbIp
cabaKTapbIHBIH Ta3a caaMarsl 2,5-3,5 kT xeteni [6].
KanbslH TaMbIpcaOarbIHBIH apachlH/ia TOMBIPAKTHIH
Kapairipiri, Tac-KyM, 6acka eCiMJIiK jKarbIpaKTaphbl,
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TaMBIpJIapbl KOCa Ke3/leceli, TaMBIPABIH KallbIH
KaOBIFBIH KECKEHZAC aKIIBLI TYCTI IMIKi OeJriri
keOe Kejie KbI3FBUIT TYCKe aiiHaymaabl. XHMHUSIIBIK
KYpPaMbIHBIH ~ €peKIlle  Opaliachlll  KeJyiHeH,
OTTETIMEH OalTaHpICKa TYCKEHIIE TOTHIFYbIHAH
TYCiHIH ©3repyi alKbIH1aIaIbl.

Rhodiola rosea L. TampIpIibIH O€TI TETIC, XKbLI-
THIPp TYCl1 aNTBIH TYCTEC, OVJI TEK aJITHIH TaMBIpPFa
FaHa ToH KacueT. Mici oTKip, ®aFbIMJIbI, KBIIIKbLI,
aJ TaMBIPABIH JIOMi ambl-TYTKBIp. Rhodiola rosea
L. ecimpiriaiH mopiJiK IMKi3aTHl TaMBIPEI MEH
TambIpcadarbl 00JIBIT TAOBUIA B, OCIMIIKTIH TYIIICY
Ke3EeHIHEH OacTan BereTalusUIbIK Ke3eHIHHIH COHBIHA
neitin sknHayFa 6omassl [7,8]. AJXTBIH TaMbIpaa Uiiey
3arrapbl (20% peliiH), aHTparJIuKo3uATep, ShUp
Maibl, OPraHUKAIBIK JKoHE (PEHON KBIIIKBUIIAPHI,
KaHTTApABIH aNTapibBIKTall Memepi, akKys3aap,
Mainap, Oanaysi3iap, CTEpUHICD, TIUKO3UATED,
(bmaBoHOWITAp JKOHE MapraHenTiH Kol Meepi
Oap. OciMAiIK TaMBIPIAPBIHBIH HETI3T 9Cep eTeTiH
3aTTapbl — TUPO30J (EHOJOCIUPT KOHE TIUKO3UI,
CAMAPO3UA — agaM DJPUTPOIUTTEPIHIH TOTBIFY
CTpecCiHEeH KOpFaliJipl, OpraHWU3MHIH Kyii3enicke
KOHE IIapluayfa Te3IMAUIITiH apTTHIpaThiH ajarl-
TOTE€H, aJaMHBIH JTUMQOcapKoMa >KacyIlaTapbIHbIH
icik MeTacTa3anapblH Oacyra KaOilneTTi, BUPyCKa
Kapchl acepi 0ap, OpTalblK XYHKE XYHeCiH bIH-
Tajgaaapipansl [7,8]. KeI3FreIIT ceMi30THl ©CIMIIri
OaraJbl JOPLTIK ©CIMIIK, OVJI ©CIMJIIKTEH *KacaaFaH
QITBIH TaMbIp TMperaparbl aJaMHBIH —aKbUI-Oi,
JKYMBIC KaOUTETTUTITIH BIHTAIAHIBIPYFa 9Cep €T/,
KOHUI-KYHI1 KaKcapTaabl, KbICBIMJBI KYyIICHTEi
[9,10].

R.rosea L. eCiMAITiIHIH BIHTAIAHIBIPYIIH dpe-
KeTi OOHBbIHIIA JIMMOH, Mapal TaMbBIPbl ©CIMIIK-
TepiHeH achin Tyceni. COHFBI )KBUIIAP/IBIH 3EPTTEy
HOTIDKENepl OOMBIHITA ICIKKE KapChl OSIICeHIIIIKTI,
TaMBIPJBIH aHTHOKCUIAHTTBIK 9CEPIH KOPCEeTTI.
Rhodiola rosea L. empuix kacuertepi Amepuka-
na, Kerraii, MoHFoIus, conpaii-ak TubeTTe >koHe
XKanonus ennmepinnme, IlIbiFpic MeaMIMHACHIHIA
»oFrapbl Oaranmanansi[ 10].

R. rosea L. eciMpiri ar3aHbIH CHCIH(PUKATIBIK
PE3UCTEHTTLIITIH apTTHIPYFa KOHE IMOIUOHAIJIBIK,
TICUXUKAIBIK KOHE (PU3UKAJIBIK SPTYPJL CTPECCOop-
JlapFa ’kayan peTiHAE OHBIH (PyHKIMSIIapBIH Kajl-
MbIHA KeNTipyre KabineTTi OediMaenrim KacueTrepi
YKAKCHI TAMBIFaH oMOe0art Jopiik eciMIiri peTinae
oenrimi [11].

FaneiMpapaeiH 3epTTey HOTHMXKECI OOWBIHINA,
R.rosea L. 3KCTpakT KypaMbIHJia TUPO30JI XKOHE PO-
3aBUHJIEP CUSKTHI OHBIH Oarajibl (hapMaKOIOTUsIIBIK
Oerncenai 3arTapsl HeliponporekTopnap [12], rema-
tompotekTopisl [13], anTHokcunant [14], Bupycka

Kapcel [15], icikke Kapcel [16] >xoHe KaObIHyFa
Kapchl Oencenniniri [17] aHbIKTaIFaH.

XanplK MEIUIIMHACHIH[A TaMBIPbIHAH JKacall-
FaH JopiiepAl aJaMHBIH €HOCK €Ty KaOljeTiH
KYIIEHTETiH, MIapIIaraHAbIKTEI OacaTblH  Japi
peTiHme, ackazaH MEH JXYHKe aypylapblH eMmzey-
re, KaTbIpJlaH KETKeH KaHIbl TOKTATy YIIIH Je
KeHiIHEeH KoljaHajbel. DapMaKoIOTUSIIBIK 3epPTTEy-
Jep OVJI ©CIMIIK TaMBIPBIHBIH JeHETe KyaT OepeTiH
KAaCHUETIH TOJIBIK aHBIKTaraH. FeUIBIMU 3epTTEeyiiep
MEH KIIMHUKAIBIK 3€PTTeyJiep KbI3FBUIT CEMi30ThI
OCIMIITIHEH TICHXOCTUMYJISITOP, JKQIIBI  amam
ar3achlH HBIFAUTYIIBI JKOHE KyM3emicKke Kapchl
JIOpUTiK KypaMbIH aHbikTaraH [18]. Rhodiola rosea
L. aiiKpIH (hU3HOIOTHSIIBIK XKOHE (PAPMaKOJIOTUSITBIK
OCJICEHILIITI OHBIH TAOWFU OHBIH OPTAChIMEH Oaii-
naHbIcTHI [19]. Onemuiy xenreren enpepinge [20]
Oaranbel ©CIMIIK OOJIFAaHABIKTAH, IIHUKI3aT PETIHIE
JKUHAYFa KaTaH ThIMBIM canblHFaH [21-22].

Kazakcran aymarbiHaH s>xuHanFaH R.rosea L.
OCIMIITIHIH (UTOXUMUSIIBIK KYPBUIBIMBIH 3€PTTEY
0apBICHIH/IA, KONITETEH aATAJIFaH JIEMEHTTEPIeHOacKa
CKBaJICH JIEMEHTIHIH e 0ap eKeHIIri alfKbIHIaMIbI
[23]. CkBasen — Oy Oipereil (hapMaKOIOTHSUIBIK
OenceHniairi 6ap TaOuFu OWOJIOTHSUIBIK OEICEeHI
KOCBUTBIC. bynm meTtabomusmre, €H anIbIMEH CTe-
pouaTi OMOCHHTE3IIH aJFbIIIAPThI PETiHIE Oel-
CeH/II KAaThICaJlbl, JMHJEPMHUCTIH JUIUATI Kada-
TBIHBIH HETi3T1 KYPBUIBIMABIK (pparmenTi. CKkBaJieH
nposndepanys MpoeciH apTThIPabl, COMKECIHIIe
pETrCHEPAlMSHBIH ~ JKBUIAMJBIFEIH  apTTHIPAJIbI,
MMMYHOKOPPEKIMSUTBIK ~ JKOHE  aHTHOKCHIIAHT-
Thl OenceHuiaikke ue. Kaszipri yakpiTTa CKBaJicH
OHKOJIOTHSIa TIEPCIIEKTUBTI MOJEKyJia peTiHae
KapacTeIpbutanel. CKBaJieHHIH €H KOl MeJepi
aMapaHT XoHe acKa0aK MaitapbiHaa OOIaThIHBIFBI
AHBIKTAJIIBI [24].

Ochuraiima, ¢apManeBTHKAIBIK IIpernaparTap-
IIbIH OMOTEXHOJIOTUSIIBIK OHJIPICI YIIIH TYpaKThl
mwargopMa peTiHAe in Vvitro eciMaik JKyHenepin
KOJITaHy ITePCIEKTUBAIBI OOJIBIT Ta0BUIa R, In Vitro
JKYHenepi KeNTereH apThIKIIbUIBIKTApFa Ue, COHBIH
imriHae eH y3Iik eHaipicTik npaktukanapra (GMP)
coiikec OnoKayirci3 MeTabonuTTepaiH OMOCHHTE31
JKOHE KOplIaraH opTa (pakTopiapblHa TOYeNCi3IiK
TyAblpaasl [22].

ANTBIH TaMBIPIbIH aHATOMHSJIBIK KYPBLUIBIMBI
eKiHIIi THUNTI KYpPBUIBIMFA KM€ JOHE CBIPTKBI
6emiringe xypaeni 10-14 kaObIKTaH TYpaTBIH KOp-
FaHBIII KAOBIFbI aHBIKTAIFaH. JKac TambIpiiapIbiH
OpTachIHAAFBI MTAPSHXUMA OOPTIBULIAK KYIIE XKOHE
y3inmeni 6ombin kenexai. TampipcabarbiHIa OYpIITiK-
TepiHeH KaJlbIH KaOBIPIIAK TOPi3Mi JKalbIpaKTapbl
naiiia 6onazapl. TaMbIpIIbIH KOIACHEH KECiHICIHIES


https://kk.wikipedia.org/wiki/%D0%90%D0%BB%D1%82%D1%8B%D0%BD

M.K. XXymaryn xoHe T.0.

KBIPTHICTHI KaOBIKTaH COH IMepuaepMa KabaThl op-
HajackaH [25]. KemaeneH keciHmiciHeH, pu3oMa-
JIAPBIHBIH JOHIEJICK OoHE OIpKeNKi MilliHre He
OONMMaNTHIHBI aHBIKTANABL. TaMbIpAblH OyHipiHEH
naiiga 0oJFaH MeprcTeMa, kKamOuii JxoHe (eorex
TaMBbIp JKYHECIHIH eKiHIII TUNTI COHFBI KYPhIIbIMFa
ue eKeHIriH Kepceteni [26, 27, 28].

TampIpIbIH anFamKksl KaOBIFBl HapeHXHMaia-
PBI apachl HO3IK aya OTKI3Timl KeHicTikke ue. Ochl
JKepJie KaTThl JPracTUKAJbIK 3aTTaplblH OapbiH
Oaitkayra Ooyrampl. 3epPTTENTCH OCIMIIK YATUICPIHIH
JKEp acThl MyIlleci OeJiriHae Kpaxmall JoHACPiHIH
KaJIBIKTapbl OaliKanFaH. AJITBIH TAMBIPABIH TaMBIpP
KYHECIHEH aHBIKTaIFaH KpaXMaJlIbl JOHIEP JJIIHIIC
TOpi3Ail minriHre ue 0ok keiemi [27].

TaMmbIpIbIH CBIPTKBI KaOBIFBI 6-9 KabaTTaH
TYpanbl, OV 63 Ke3eTiH/Ie TaMBIPABIH KaJIBIH Kaba-
THIHBIH KaTHapiaHyblHA OKeJeli. AJIFalIKbl KaObIK
6-7 KabaTTaH TYpaTblH COMAKTAy J>KOHE CO3BIHKBI
napeHxuManapaaH Kypaiaabl. OpTajiblK UIAHID
eKiHIII peTTeri KYphUIbIMFa e, OJaH OTETiH TaMbIp-
Jap paauabIbl XKoJIaKmaiap Tysenai [28].

Peceit ®enepanusiceiabiH KpacHOSpCK xkoHE AJl-
Taii aiimakrapbl Maranan o6usbicel MeH TyBa Peciry-
OaMKachlH Kocmaranga KeI3b11 KiTaObIHA €HI131IreH,
3-mni canatra. by ecimaik KaszakcranubsiH KpI3but
KiTaOBIHA A €HTI3LIreH 3-caHaTTa, CaHbl KbULIaH-
JKBUTFa KbICKapyna. KyHABI Iopiiik eciMmIKTIH
JKOUBLIBIT KETYJICH jKoHE TeHO(OHITHI caKkTay YIIiH
JKaJIITbl KACUETTEPiH, IIIKI KYPBUIBICHIH 3€PTTEY aca
MaHBI3]IBI.

Ocpiran  opaif, JKYMBICTBIH  MAaKCAThI:
Crassulaceae TYKBIMIACBIHA >KATAaTBIH KBI3FBUIT
ceMi3oThl (R.rosea L.) ecCIMIITiHIH aHATOMUSIIBIK
KYPBUIBIMBIH 3€PTT€Y aPKbLIBl JHATHOCTHUKAJIBIK
OCNTUIEpiH KOHE JKacyllajap/arbl OWOJIOTHSIIBIK
OeJICeH 11 3aTTapAbIH OPHBIH AHBIKTAY.

Marepuangap MeH diicTemeliep

3eprTey HbIcaHBI: KBI3FBUIT  CEMi30THI
Rhodiola rosea L. ecimuiriniyg Owmikriri 20-40cMm
KOIDKBUIIBIK, €Ki Yilsi ecimaik. TambipcabarbiHaH
KaJBIH KaOBIPIIAK TOPi3/li KaIbIPaKTapPhl JaMU-
nel. Cabarbl TiK, XyaHJAay, KIHIIIKE KOJAKTaphI
Oomazpl. JKambIparkl — Ke3eKTecim —opHajaca-
IbI, KOHIBIPMANbBI, Taclalbl >KYHKETi, 3JUIHIIC
minriaai. ¥mel cydip, meTi TicTi, Ke#ne OYTiH
xuekTi. Kazakcranna Anraii, Karon-Kaparaiinsia
Oenyeynepinae TacThl Kepiepae Kesmecemi. AJl-
THIH TaMbIPJbl IIaAMaJaH THIC MeJIIepJe XKUHa-
FaHABIKTaH apeansl azapnaa. llomymsmusmapsr
KBICKAPHITI, )KOUBUIBIT KeTY KayIli ToHyae. R. rosea
L. eciMuiriHiH MOMYJSAIMUSACH JKUHAJFAH XEPIiH
GPS naBuratop OoWBbIHIIIA KOOPAWHATTAPHI, €Hi:
49.039872, y3emabirel: 86.029510: Llsreic Ka-
3aKcraH o0mbichl, Karon-Kaparaii ayganbl, TeHi3
neHredinen Owmiktiri: 1870 ™2, xembeymiri 40-
55%. DKCIO3ULUSCHI: allIbIK, OHTYCTiK-0aThIC Oay-
paibl, manansl alkMak, eCIMIIK >KaMBUIFBICHI 1-sIpyc
OpTYpAl IIONTECiH OCIMAIKTepACH KypajFaH,
2-sapyc Oyranap, 1-cyper.

1-cyper — Rhodiola rosea L. Ka3akcTanzia tapaiysl,
HIsrpic Kazakctan o6mbicsl, Katon Kaparaii aynanbt



Ieirpic Kazakcranna ke3necetin Rhodiola rosea L. nopinik eciMIiriHIH aHATOMHSUIBIK KYPBUTBIMBI €PEKIICTIKTEP1

3eprrey aaicrepi: 3eprrey OapbiChIHIA ©CIM-
TIKTepIiH IUATHOCTUKAJNBIK OCNTiIepiH aHBIKTAY
yiIiH R.rosea L. eCIMIITiHIH TambIpbl 3epTTEII.
ANTBIH TaMBIPJBIH aHATOMUSUIBIK KYPBUTBICHIHA
3epTTEY JKYpri3y YIIiH TaOUFU >Karjaija ecKeH
OCIMIIKTEp TeHepaTHBTI (a3ana XKUHAIBII aJIbIH-
nel. JKunanm ameraran Marepuangap CrapcOyp-
rep-OnemmuHr opici OoipiHImIA (CIUPT, TIIKIH-
puH, cy, l:1:1 xaTeiHACBIHOA) (QUKCAIHSIIAHIBI
[29]. Anaromusnsik mpenaparrap TOC — 2 koH-
IBIPFBICBIMEH TOHA3BITKBIII MHKPOTOMIA Jasip-
JMaHabpl. AHATOMUSIIBIK KECIHAIHIH KaJBIHIBIFBI
10-15 ™xM Kkypamel. MuKpo cyperTep KoHE
MOP(POMETPHUSIIBIK KOPCETKIMTEPIH aHBIKTAY YIITiH
100-nen aca yakpITIIAa TpernapaTTap JaspiaHjibl.
CaHIBIK HOTWDXKENEpiH aHBIKTay MaKcaThIH/a
MopdomeTpusibiK kepcerkimTepi MC-300 mapkimi
MUKPOCKOIIBIHJIA ~ TIpenapaTrTapJaH  eJIIeHI,
€CENTeIN i, apHaHBl (POTOKOHIBIPFHICHI OPHATHITFAH
CAM V400/1/3m BupeoxkaMepachl KOMETiIMEH MH-
kpo dotocyperrep Tycipinai [30,31,32,33].

Hatu:xesiep MeH TaIKbLIAYJIAp

eirpic Kazakcran obnbickiHa KapacTsl KaToH-
Kaparait eHipiHIe ©ceTiH aldThlH TaMmblp Rhodiola
rosea L. eciMairi TaOUFH >Karnaiina >KMHaIBIII aJblH-
16l AnTeiH TaMBIp (R. rosea L.) cabakrapsl OipHere
JaHara JIEMiH ecelli, eTe CHPEeK KarJaiia KaJFbl3
cabakran pnamuabl. CabakTapel TiKk OaFbITTaNa
ecin, OyrakranOaimpl, OwikTiri 20-60 cMm #aeiin
xeteni. TambipcabarbiHIa OYPIIIKTEPJACH KaJIbIH
KaOBIPIIAKTHI JKAIBIPaKTapbl LIbIFaAbl. JKambiparsl
KE3eKTeCil KWl OpHalacasbl, KOHIBIPMAJbI, Ta-
crajbl >KyHKemi, smunc mimidai. JKanslparblHBIH
VITIBI CYHIpJICHIN KeJemi, IMIeTi oJci3 TicTi, OYTiH
KHEKTI KamblpaK Ta Ke3lecTi. TaMbIpbl KBUITHID,
anteiH TycTi. TambipeiabiH canMarsl 900 Tpamm-
HaH — 3,5 kr-ra JeiiH jxeTTi. TaMBIPbIHBIH ChIPTKBI
KabaThl >KaJITBIPAaFrblH aKIIbLI capbl TYCTI OoJca,
IIIKI JKaFbl aK TYCTi, KEMKEH Ke37e TaMBIPHIHBIH
CBIHFaH JKepi KBI3BUIT TYCTi OOJIBII KeTemi.
TaMBIpBIHBIH CBIPTKBI KAOBIFbIH IBIIIAKIEH KECCe,
AHKBIFAH XOII WIC IBIFAJbI, aJl CHIPTKBI KaOBIKTaH
KEWiHr1 KaOBIFBl CapFBIII TycKe We. [y IIOFBIpHI
KaJIKaH Tapi3fi, TYiaepi MIOFBIpIaraH capbl TYCTI.
XKewmicrepi ete ycak, 2-cyper.

JXanblparbIHBIH =~ aHAaTOMMSUIBIK ~ KYPBUIBICHIH
3epTTey OapbICHIH/AA, JKAIBIPAKTHIH €Ki JKarbIHIa

KOFapFbl JKOHE TOMEHT1 JMUACPMHC KIETKalapbl-
HaH TYPajbl, KIETKAIaphl TYCCi3, SMUICPMHUCTIH
CBIPTKBI ~ KaOBIpFachl ~cTOMaTajapiaH TYpajbl.
OnuaepMuc  KIETKalapbl apacblHaH — MOTOPJIIBI
KJIETKaIap aiKbH OaiKamambl. MOTOpJIBI KIIET-
Kajap KelleMi jKarblHaH ipi. MOTOpJBI KIeTKa-
map KeOiHeHCe Japa JKapHAKTHl e©cCiMIiKTepre
TOH, KOC apHAaKThl OCIMJIIKTEep/Ae alfall per
Oakputanyzna. Tpuxomanap aHbIKTamManasl. Meso-
¢unn Tex Gopmbuinak Oosbim KenreH. Mesodumn
epekurenikTepi OaraHanbl Me30(MILT KIEeTKaIaphl
Ia OPTYPHdl AOHTENEK MINTiHIl, KOIKBIPIBI OOJIBIIT
Ta KelreH, XJIOpouin ASHACPIHIH Kol MeJepi
OaraHanmel Me30(WiUIAi  OOpHBUTIAK  ME30(HILI-
neH axbiparansl. Cebebi, OoprbuigaK Me30(HuILI-
Jie ayaliblK KyBICTBIH KeIl MOJNIIepAe Ke3JecyiHe
opai, XJOpHUPWILT IOHAEPIHIH ©Te a3 eKEeHIITiH
kepcereai. OpTaHFbI KYHKE/IE HET13T1 OTKI3TIII IIOK
opHaNackaH. OTKi3rinI mokTap 6ipkarap/a opHaa-
CybI JKaIlbIpaK TacCIalbl KYHKeNl OOJBIN KEJITCHIH
nmonengeiini. OpTaibIk KyHKeae opHaJacKaH Herisri
OTKI3TII MOK Oacka OTKI3TiII IMOKTaplaH TOMEH
JICHTelie OpHajlacKaHbIMEH, KeJieMi >KaFbIHaH €H
ipi 6ombI KenareH. Kennema TyTikTepi sKoFaphl ITH-
JIepMUCKe OaFbITTaNfaH, (posmMa TOMEHT1 3nuaep-
MHUCKE Kapail OarbITTanFaH. (pIOSMaHbIH aCTBIHFBI
JKaFbIH/Ia WK 3aTTap, TAHHUHIEPIIH NIOFBIPIIaHbII
Kelyl aifam peT alKbplHAaNgbl, oxeduerTepre
OYpBIH KeNTipiaMereH. SFHH, eciMIiKTepAc Kol
Ke3JIeCeTiH WK 3aTTap HeMece TAHHUHAEP OCIMIIK
TekTec (EHONABIK KOChUIBICTAp TOOBI, KypaMbIHIa
Herizgep TOObl kenm Oosanel. TaHHUHACD HEMe-
Cce TaHWUHIAEP TOTHIFY KAcHETTEpiHE KOHE TYTKBIP
nmoMmre we. TaHHWHIEPIIH TOTHIFY dcepi OJapIbIH
aKybI3lapMeH, MNOJHCaXapHATEPMEH >KoHe Oacka
OnomonMMepiepMeH KYIITi OaljaHpic Kypa aiy
kaOinerine Herizaenred. COHBIMEH Katap, Me30-
¢ KIeTKalapblHOa KpaxMal >KoHe Oacka J1a
OencenHni 3aTTap ©Te KeIl MeJjIepie Ke3IeceTiHi
OakpuaHIBl, 3-cypeT. AJ, CaHIBIK MaJiMeTTep,
1-kecTene KeNTipiiareH.

JKanplpakTelH aHATOMHSIIBIK KYPBUIBICHIHBIH
MOP(HOMETPHUSITBIK KOPCETKIMTEPIH 3epTTey Oaphl-
CBIH[IA, )KOFAPFHI dMTUAepMUC KieTkanapsl 24,7+0,19
MKM TOMEHT1 SHHUIEPMHUC KJIETKalapblHAH YIIKEH
20,8+0,31 MKM >koHE OaraHANBl ME30(IIIT KejaeMi
OopmbUIIAK ME30(QWLIICH €Ki ece KallblH CKEHI
Oaiikanapl. CoHOall, aK KCWJIeMaHBIH (hiodMara
KaTBIHACHI 2-eCe/IeH apThIK.


https://kk.wikipedia.org/wiki/%D0%98%D1%96%D1%81
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2-cypet — Rhodiola rosea L. eciMairiHiH >xamnbl KepiHici

3-cypet — Rhodiola rosea L. eciMIiriHiH XKaNbIpaFrbIHBIH aHATOMHSIIBIK KYPBUIBICHI
EckepTy: .3.— )KOFapFbl JIUAECPMHUC, T.3.- TOMEHT'1 JIIHIEPMHC,
T. — TaHHUHJEP, (i1.-paosma, 60p.Me3. — OOPIBLTIAK Me30AepMa,
KC. — Kcuiiema, Oar.me3.— OaraHalbl Me30oepMa

I-kecme — R. rosea L. >xaniplparbIHBIH aHATOMUSUIBIK KOPCETKIIITEP1

DnuaepMHUC KaJIbIHIBIFBL, MKM HKanbipax Me30¢huinT KaJabIHIBIFBI, MKM
KaJIBIH/IbIFbI, Kcunema, Mkm ®dnosma, MKM
HKOFAPFBI TOMEHT1 MKM OaraHaJIbI GopIbLIIAK
24,7+0,19 20,8+0,31 263,14+5,75 139,04+1,98 78,6£1,04 54,6+2,12 21,5+0,93
Eckepry: ¥araiiteutys! 100 ece
ANTBIH TaMbBIp CcaOarblHBIH AHATOMUSIIBIK  THIp. AJFamIKel KaOBIK TYCCi3 TapeHXUMACBIHIA

KYPBUIBICBIHIA CBIPTBIH JIHAEPMUC KIETKaJaphl
KOpIIaFaH, SMUAEPMHUC acThIHIA AIFAIIKhl KaOBIK
MmapeHXuMajapsl OipHeme KaTapabl aibIl  JKa-

OMOJIOTHSITBIK OCJICEH/I1 3aTTap/IbIH IIOFbIPIaHFaHbI
Oalikanansl. OpTanblk mieHOepae OipTyrac Kam-
Ouii aHBIK KOpIHEIl, MOKTHl KYPBUIBICTHIH MTOKCHI3
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KYpbUIbICKa aiiHamybl Oaifikanael. KamOuiinen
JKOFapel Kapai OarpITTania (rosma opHaiacca,
(hbr103MaHbBIH YCTIHTI JKaFbIHAA ©TE KOl MeJIIepae
Oipkenki Oonbln WK 3aTTap, TaHHUHACPIiH
ITOFBIPIIAHBII TapaTyhl OipiHIIi peT Oaitkamapl. Mimik
3arTap uauoodIacTapa LOFbIpIaHFaH, nanoodIacTap

ipi, capfFbll, MeJAIp, MeJILIepi SpTYPJli AEHTreleK
minTiage Oipkenki OONBIT KeATCHIIITT alKbIHIaI b,
Kambuiinen e3ekke Kapail kcujaema gaMbirad. ©3ek
MapeHXNMachkl OpTachIHIA bIAbIpaFraH. O3ek ma-
pEeHXMMAaCBIHIA 1a OMOJIOTHSIIBIK OeJceHAl 3aTTap
IIabIPaHKbI KE3/ICCETIHIITT alKbIHAABI, 4-CypeT.

4-cypet — Rhodiola rosea L. ecimairinin cabarbIHbIH aHATOMHUSUTBIK KYPBUIBICHI
Eckepty: o1.-anuaepMuc, a.K.-ajIFaikel KaObIK, T.-TAHHUHIED,
¢i1.-¢pmosma, kam.-kaMOHid, KC.-Kcuiema

CabakThlH aHATOMHUSUIBIK  KYPBUIBICBIHBIH
CaHJBIK MoNiMeTTepi 2-KecTele OCWHEIeHTeH.
OnunepMuc KansHABIFE, 33,84 mkMm. Kcmmema
KeJieMi adTapibIKTal Kem MeJmepii, (ao3dmara

KaThlHachl 3 ecere apThIK. PIO3MaHBIH YJIFAIOBI
CBIPTTAH IIIKe Kapald, KCWJIEMaHBIH YJIFarobl
IITeH CHIPTKA Kapai XKypeli, KCujieMa KajuloTe-
panabl opHaIacassl.

2-kecte — Rhodiola rosea L. cabaFsl ilIKi KYpBHUIBICHIHBIH MOP()OMETPHSIIBIK, KOPCETKILITEPi

OnuaepMUC KaJIbIHJIBIFbI, AJFanKel KaObIK
MKM KAJIBIHJIBIFBI, MKM

Kcuema, Mmxkm ®dnosma, MKM

33,84+0,23 562,94+1,38

200,3+20,66 68,7+4,03

Eckepty: ¥nraiiteurysr 100 ece

R.rosea L. TambIpcaOarbIHBIH aHATOMUSIIBIK
KYPBUIBIMBIH 3€pTTey OapbIChIHAA, KaOBIK HeMmece
PUTHIOM aNKBIHAAIIBI, aJ PUTHIOM — KOTDKBIIIBIK
TaMBIPJIAPJBIH KOHE TaMbIPCAO0AKTHIH KaOBIFBIHBIH
CBIPTKBI OOIIiri, aFamKkbl KaOBIKTHIH JKOHE EKiHIII
peTTik ¢IodMaHbIH 1 OelikTepiHeH Typanbl. OChI
€Ki YJITa COHFBI TY3Y1L1 yJina GeJuIoreHHeH TY3UIreH
nepugepmMa apkpuibl OemiHreH. CoOHFBI KaOBIKTa
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ayajbIK KybIcTap Kell Meniepae Oaiikanabl. Ckie-
PEHXUMACHI KOK OPTAJIBIK HJIMHAP TaMbIpcabakka
TOH KYPBUIBIC aHBIKTAIABI. TiH HEMece COHFBI
¢mosMa MeH KCWIEeMaHBIH OpTAaChIHAA KamOuit
opHanackaH. KamOuii COHFBI TY3ymIl yima, eKiHiIi
OTKI3TIII YJINa TiH MEH CYpPEeKTiH mnaina OoxyblH
JKOHE TaMBIpABIH J>KyaHJal ©cCyiH KaMTaMachl3
eTemi. TaMbIpcaOaKTHIH OpTAaHFBI OOJIITiH KOP 3aThIH



M.K. XXymaryn xoHe T.0.

CaKTalTBIH ©3€K MapEeHXUMACHI ajbIl JKaThIp. AJ-
THIH TaMbIpJla, KCHJIEMa CayJieNepi cypeKkTeHOereH,
HIAlIBIPAaHKBl OPHAJIACKAH, apachblHaa OOpHbUIIAK
KOP 3aThI CAKTaIlFaH ©3€KTIiK MApEHXUMaHBIH 0aChIM
00JTyBI HOTHXKECIHAE, TaMbIpcadakK >KYMCAKTHIFBIH
cakram KayiraH (5-Cyper).

5-cypet — Rhodiola rosea L. TaMBIPBIHBIH
AQHATOMHSIIIBIK KYPBUIBIMBI
Eckepry: Put.-KpipThic HEMece puTHioMm,
C.K.I.- COHFBI KaOBIK ITapeHXUMachI, (1.-hosMma,
KaM.-KaMOHiA, KC.- KCHIJIeMa, ©3.11.-03¢K ITapeHXUMAaCHI

A

3-kecrene Rhodiola rosea L. TambipcabarbIHBIH
KOJIACHEH KECIHIICIHIH MOpP(OOMETPHSIIBIK KOp-
CETKIIITEepPl KOPCETIIreH: KaOBIK HEMece pHUTH-
IIOM KaJbIHABIFEI 162,4 MKM, ald COHFBI KaOBIK
KaneIHABIFRL 459,01 MM, 3 ecere apthik. Kcune-
Ma Oipi-OipiHe KaKbIH OpPHAIACKAHIBIKTAH OHBIH
meuepi 147,70 mxm. Tamplp KaOaThIHAAFBI KIIET-
KaJlap >KaHapraH CaibIH eCKi KJIEeTKamap CHIPTKBI
KabaTThl TY3il MepuaepMa KIeTKalxapbl apKbLIbI
BIFBICTHIPBUIBIN OTHIPAIBL.

3-xkecme — Rhodiola rosea L. TaMBIPBIHBIH MOP(OMETPHSIITBIK
ManimeTi

Ka0nIk He-
Mece PUTHIIOM
KaJILIHJBIFBI, MKM

162,4+4,2

CoHFBI KaOBIK

Kcuema, Mmxm
KaJIBIHIBIFBI, MKM

459,01+54,51 147,70+0,85

Eckeprty: ¥nraitreurysr 100 ece

ANTBIH TaMBIp OCIMIITIHIH JXep acThl OeJiri
KpaxMaj JoHjaepiHe Oali, anm TambIipcabarbIHaH
AHBIKTAJFaH KpaxXMaJIbl JOHJEPl AJUTUIC MIIIiHTe
1€ eKeHi aHBIKTaIAbl. TaMbIpcabaKThIH OOPIBLUIIAK
©3€K MapeHXMUMAaChIH/a, KCHIIeMa CoyJienepl ailKblH
Oalikanansl. Kcunema coynenepinin cansl OipHerue,
paamyc Oolinait opHanackaH (6-cyper).

b

6-cypeT — R. rosea L. TampIpcaOarbIHBIH KCHIIEMA Coylenepi opHaiacysl (A),
1-eTKi3rilI MIOK JKOHE ©3€KTiK MapeHXUMaChIHAAFBl KpaxMal AoHAepiHiH opHanacysl (b), 1 — kpaxman goHzaepi

Rhodiola rosea L. eciMmiriHiH aHaTOMHSIIBIK-
MOPQOIOTUSIIBIK KYPBUTBIMBIH 3€pTTE€Y HOTHKECIH
TaJKpIIay KeJlecified MUarHOCTUKAaJBIK Oenrinepai
alKBIHIABI:

R. rosea L. ecimairi TaMpIpBIHIA KOOIPEK JKU-
HaJaThIH OWOJIOTUSUTBIK OCJICEHMl 3aTTapiAblH Op-
HBl aMKbIHAQIABL. bBHOTOrMAIBIK OeliceHal 3aT-
Tap — TAaHHWHJAEP TaMBIPJBIH OPTAHFBI OeJiMiHIIe
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(b10>MaHBIH TOMEHT1 KaFblHJA IIOFBIPJIAHFAH.
ConbiMeH KaTap R. rosea L. eciMmiri caOarbIHBIH
1K1 KYPBUTBICBIHAA, (PJIOOMaHBIH YCTIHTI1 Oeirinae
e Kenl MeIlepAe TaHHUHACPAIH IIOFBIPIaHYBI
JKOHE MIU00JIacTapablH OONYBIMEH epeKIIeICHE].
Rhodiola rosea L. eciMairiHiH >KanbIparbIHIaFbl
0acThl epeKILeNiK, AMUAEPMUCTE ipi MOTOPJIBI KIET-
KaJlapel Ke3zecTi. TaMBIpBIHBIH OpTachlHA Kapai
OaraHaibl Me30 I KJIETKaIaphl IOHTeIICK MiIIiHre
ne. Rhodiola rosea L. TampIpcabaFbIHBIH KOJICHEH
KEeCIHAICIHAE YIIIHIN >KaOBHIBIK YA PHUTHIOM
JaMbIlFaH. ATanraH aliMakTapja NapeHXHMAaJIbIK
JKacyIlaJap/blH JOHTeJIeK MIIiHAI OpHAIACKAHBI
OenriseHai. OTKI3rim IIOKTapbl  TaMBIPHIHBIH
KaJIbIHAaybIHA Colikec 2 HeMece 3 KaTap opHajIacKaH
OTKI3TIIl IIOKTap Ccaylenepi IIambIpaHKel Op-
HaJachlll, KpaxMaja KpHCTaUIAapblHa oTe Oai
©3CKTIK TAapEHXMMAaHBIH OOJybl aWKBIHIAJJIbL.
Kcunema pammanger miminge Oipi-OipiHe >XaKbIH
opHaJlacKaH (UioeMa CONaKTaJiFaH KIeTKanapaaH
Ty3iutreH. [lapeHXxuManblk KIeTKaJapIblH OpHa-
Jacy OpHBI TaMbIp KaOBIFbIHA YKaKbIHJAFaH CalbIH
minriHi e3repred. Tamblp KaOBIFBIHBIH aifHaIaChIH 1A
COTMAaKIIa MIIiH JIe Ke3aecTi. TaMplp KaOaThIHIaFbI
Kacylmamap JKaHapFaH CalblH ecKi KJeTKaiap
CBIPTKBI KabaTThI TY3ill, HEepUepMa >Kacylianapbl
apKBUIBI BIFBICTBIPBLIBI OThIpaabl. JKanmsl Rhodiola
rosea L. eCIMAITIHIH aHATOMHSIIBIK KYPBUIBICHI
one0u JepeKTepaeri MaIMETTepre ColKec KeJei.
AWBIPMaNIBUTBIFGI IIAMAITBL. BHOIOTHSIIBIK OenceH i
3aTTapblHBIH  OOJMYBl MHKPOCKONHUSIIBIK —3epTTe-
yiep OapbIChIHIA KJIETKA IMIIHAC [IOFbIPIAHBII
OpHAJIACKAH KOCBUIBICTAp TYPIiHAE >KUHAKTAIFaH.
buonorusneik OenceHmi 3aTTapAbslH Kypambl epTe-
pEKTe KapusIaHFaH MaKaiaJa TOJBIK KOPCETiIreH.
Buonorusaneik OenceHai 3aTTap MHKPOCYpETTEp-
IeH jae OadkamraHmai OCIMIIKTIH JKalbIparblHa
KaparaHJa TaMBIPBIHBIH OellikTepiHae Kebipek
KUHAIIFAHJBIFBIH aiiTa KeTy Kepek. Kpaxman
IoHEepi TaMbIp OeIiriHiH OpTachiHa Kapai KeOipek
[IOFBIPJIAHBIN, TaMBIPABIH CBHIPTKbI ~ KabaTbiHA
Kapaii azaiiran. Kpaxmanngel noHmepHiH OOJybIH
TUCTOJIOTHSITBIK KECIHJII JKacaraH Ke3iHJe, Tpe-

rmapaTThl JIIOTOJIb epiTiHmiciMeH OosFaHma mpera-
par TYCiHIH KYJTiH TycKe OOSUTFaHABIFBIH KOPIK.
TanuanepiH 00TybIH KECIH IIHI CYIaH epiTIHAICIHIH
TaMINBICBIMEH ocepeTy Ke3inme Oalkambik. Mmm-
oOmacTapapl MHUKpPOCYpeTTEepIeH KJeTKa IimIiHzae
IIOFBIpIIaHFaH Oenriii MIMIHII KOCBUIBIC TYpiHAe
aHBIKTAN OaliKanelK. bygan 6acka ga OMOJOTHSIIBIK
Oencenni 3arrapasl Rhodiola rosea L. ecimairinig
TaMBIPBIHBIH,  (QUTOXUMISUTBIK KYPaMBIH 3€pTTey
capanTacMachIHBIH HOTHXKECIHIC alifbIK. AJIBIHFaH
HOTIDKEJIEp JKCNICiHAe TaObUIFaH OWOJIOTUSIIBIK
Oenmcennmi 3arTapAsl  OenTumi  aypyjiapra €M
peTiHAe  ocepiH  JKaHyapiapra I KYpri3iieTiH
AKCIEPUMEHTAIIBIK MOJIENIbJICPre CYHEHE OTHIPHII
aHBIKTAY JKOCIIapIIaHy/a.

KopbIThIHABI

Crassulaceae TYKBIMIACBIHA XKATATHIH KBI3FBLIT
ceMi3oThl (R.rosea L.) eciMIIriHIH aHATOMHSIIBIK
KYPBUIBIMBIH 3€pTTE€Y apKbUIBl JHATHOCTUKAJIBIK
Oenruiepi aHBIKTAIbI, KICTKaJarbl OWOJOTHUSIIBIK
Oerncen i 3aTTap IbIH OPHBI AHKBIHIAI/TBI:

-Rhodiolarosea L. eciMAaiTiHIH >KaITbIpaFbIHAAFBI
0acThl epeKlIeNiK, JMUACPMHUCTE 1ipi MOTOPIEI
KIIETKAIAPBIHBIH Ke37ecyi, OaFaHallbl Me30(HIuT
KJICTKAJIAPBIHBIH, N1a JIOHTENIeK ITIIHAI OOoJBITT
Kelyi, )JIO3MaHbIH TOMEHT1 J)KaFbIH 2 OMOJIOTUSIIBIK
Oerncen i 3aTTap TAHHUHJEP/IIH MOFBIPIAHYbI;

-R. rosea L. ecimairi caGarbIHBIH IIIKI KYPHI-
JIBICBIHJIA, (DJI0PMAHBIH YCTIHTI O6iriHae Ken MeJl-
mepae HMAUoONacTap/IblH IIOFBIPIAHYEI, TaHHUH-
nIepaiH OOJIYBIMEH epeKIeICHEe ],

-KpI3FbUIT  cEMI30T TaMbIpcaOaFbIHBIH — KOJ-
JIeHeH KeCIHIICiHIe VIIHIN >KaOBIHABIK YJIrna
PUTHUIOMHBIH JTaMybl, 7-8 KabaTieH KaTmapiaHFaH
cyOepuHJIeNTeH KaObIK mepuaepMa KaObIpraiapbiHa
KaHaca TY3UITeH JKOHE aKIIbLI-capbl KOHBIP TYCKE
0osIFaHbl, KaOBIK MMapeHXHWMAachl OOPIBLIIAK, *Ka-
CylIajiap CaHbl KOIl, OPTAJIbIK IICHOEpJe OTKi3-
Tl TIOKTap coyJenepi IMambIpaHKbl OpHaja-
Cybl, KpaxMajl KpUCTaJUIapbiHa ©Te Oail ©3eKTIK
MapeHXUMaHbIH 0OJTybl alKbIHIAIIBI.

Oj1eduerTep

1  Oxpana okpysxaroieii cpensl 1 ycroitunBoe pasutue Kazaxcrana // CratuctTudeckuii COOpHUK / ATEHTCTBO I10 CTATUCTHKE

PK.— Acrana, 2008.— 269 c.

2 Apsicradranues C.A., PamazanoB E.E. Pacrenus Kazaxcrana. — Anmarst: «Hayxka», 1977. — C. 112.

3 Kymarun O.JI., Kypkun B.A., Ilapesa A.A., lononosa H.A. [IpumeHeHne puTonpenapaToB poaroibl PO30BOi B Ka4eCTBE
BO3MOXKHBIX reraronpoTekTopoB. Koppekius sxonorudeckoro Hebnaromnonyuus. // Ilponykrs! muranus. — 2010. — C. 2065-2067.

4 XamwmnHa O.H., Kynemes X.C., lanunosa A.H., Kanennaps P.H. Kynerypa pomumonsr po3osoii (Rhodiola Rosea L.) //In

vitro —2016 — DOI - 10.11134 — btp.4.2016.1.

12



M.K. XXymaryn xoHe T.0.

5 Erst A.A. et al. PasmHOXeHne B KynbsType in vitro penkoro Buga Rhodiola rosea ¢ Antas. / Turczaninowia. — 2018. — Tom
21.— Ned. — C. 78-86.
®drnopa Kazaxcrana. — Anmartst: «Fsuibivy, 2001, — Tom 2.

Kocrenko A.A. YMHBIE TpaBbl JUIs Ballero 310poBbs. — M.: n3a-so ACT, 2016. —272 c.
Masnes H.1. 300 nyummux pacrenuii-uenuteneif. — M.: ACT Actpens, 2014. — 441 c.

9 Bce 0 1eKkapCTBEHHBIX pacTeHMsIX: ATiiac-cripaBouHuK. — Bruusaioc: UAB «Bestiary», Cankr-IlerepOypr, OOO «C3K20»

10 Cacdonos H.H. IlonHsIii atnac nekapcTBeHHBIX pacTeHuid. — M.: M3a-Bo Dkemo, 2007. — 312 c.

11 Olsson E, Sche’ele B, Panossian A. A randomised, double-blind, placebo-controlled, parallel-group study of thestandardised
extract SHR-5 of the roots of Rhodiola roseain the treatment of subjects with stress-related fatigue. // Planta Med — 2009 — 75 —
105-112.

12 Chen X, Liu J, Gu X et al Salidroside attenuates gluta-mate-induced apoptotic cell death in primary culturedhippocampal
neurons of rats.// Brain Res — 2008 — 1238 — 189-198.

13 Wu, Lian L, Jiang Y et al Hepatoprotective effects ofsalidroside on fulminant hepatic failure induced byd-galactosamine
and lipopolysaccharide in mice.// J PharmPharmacol — 2009 — 61(10) — 1375-1382.

14 Chen X, Zhang Q, Cheng Q et al Protective effect ofsalidroside against H202-induced cell apoptosis in primaryculture of
rat hippocampal neurons.// Mol Cell Biochem — 2009 — 332(1-2) — 85-93.

15 Wang H, Ding Y, Zhou J The in vitro and in vivoantiviral effects of salidroside from Rhodiola rosea L.against coxsackievirus
B3.// Phytomedicine — 2009 —16(2-3)— 146—155.

16 Hu X, Zhang X, Qiu S Salidroside induces cell-cyclearrest and apoptosis in human breast cancer cells.// BiochemBiophys
Res Commun — 2010 — 398(1) — 62—67

17 Guan S, Feng H, Song B et al Salidroside attenuatesLPS-induced pro-inflammatory cytokine responses andimproves sur-
vival in murine endotoxemia.// Intimmunopharmacol — 2011 — 11(12) — 2194-2199Guan.

18 Chiang H, Chen H, Wu C Rhodiola plants: chemistry andbiological activity.// ] Food Drug Anal — 2015 — 23 — 359-369.

19 Bai Y, Bi H, Zhuang Y et al Production of salidroside inmetabolically engineered Escherichia coli.// Sci Rep.doi — 2014 —
10.1038 — srep06640.

20 Mossberg B, Stenberg L Den nya nordiska floran.Stockholm,// Wahlstro'm and Widstrand, — 2003 — p 928.

21 Cuerrier A, Archambault M, Rapinski M et al Taxonomyof Rhodiola rosea L., with special attention to molecularanalyses of
Nunavik (Quebec) populations. In: Cuerrier A,Ampong-Nyarko K (eds) Rhodiola rosea.// Traditionalherbal medicines for modern
times. //CRC Press — Taylor &Francis Group — 2015 — pp 1-34

22 Marchev A, Haas C, Schulz S et al Sage in vitrocultures: a promising tool for the production of bioactiveterpenes and phe-
nolic substances.// Biotechnol Lett — 2014 — 36 —211-221

23 Zhumagul M.Zh. Kurmanbayeva M.S Kudrina N.O. Tolenova K.D Seilkhan A.S. Maria Hohn..GC-MS analysis of the lipo-
philic compounds of medicinal plant Rhodila rosea L. // International Journal of Biology and Chemistry — Nel —2019 — P103-111.

24 Tlucapes [I.A., HoBuxoB A.A., bouapunakoBa M. A., Bacuibsera 0.1, Mamoruna A.1O. Pa3paboTka METOIHUKH ONpeICTICHUS
coziepKaHMsI CKBaJICHA B HEKOTOPBIX PAaCTHTENBHBIX )KUPHBIX Macnax. HaydHslii pesynsrar. / Menununa n papmarms. —2016. -T. 2,
Ne4 —DOT - 10.18413 — 2313-8955-2016-2-4-43-53.

25 Mihai Costica, NAELA Costica, Ovidiu Toma. Phytocoenological, histo — anatomical and biochimical aspects in Rhodiola
rosea L. Species from Romania. Scientific Annals of the "Alexandru loan Cuza" University, /Genetics and Molecular Biology Sec-
tion — 2010 — TOM VIIL

26 Kypkun B.A., PeixoB B.M. Anaromo-Mopdosornueckoe nccienoBaHne KOpHEBHUII ¥ KOPHEH poaroIIsl po30Boii. // BecTHuk
¢dapmanmu. —2015. — Ne2 (68). — C. 18-21.

27 Daniel-loan Maftei, Diana-Elena Maftei Preliminary histo-anatomical research on Rhodiola Rosea L. in conventional and
in vitro cultures. // Studies and research March Biology — 2018 — 27/1 — 58-62 — “Vasile Alecsandri” University of Bacau.

28 Daniel-loan Maftei, Diana-Elena Maftei. Several histo-anatomical aspects on the rhizome structure in Rhodiola Rosea L. //
Studies and Research March Biology — 2015 —24/1 — 109-111 — “Vasile Alecsandri” University of Bacau.

29 baiirenoB M.C. ®nopa Kazaxcrana. — Anmarst: Feuieiv, 2001. — T. 1-2.

30 Ilepmsxo A.U. Mukporexnuka. — M.: Uzn-so MI'Y, 1988. — C. 3-20.

31 HUcauenko A.I. MeTospl MoJEBBIX JaHIIAPTHRIX UCCICIOBAHUN W JIAaHIIAPTHO- KOJIOTHIECKOE KapTorpadupoBaHue. //
CIT6 — 1998 -112

32 D3ay K. Anaromus cemeHHbIX pacteHuil. — M., 1980. — T. 1, — 580 c.

33 Bapekuna PII. CripaBounuk 1o 6oTaHn4eckoit MukpoTexHuke. OcHOBBI B MeTonsl. — M.: MI'Y, 2004. — C. 312.

[c BN o)

References

1 Environmental protection and sustainable development of Kazakhstan // Statistical collection / Agency on statistics of the
Republic of Kazakhstan.— Astana, 2008.— 269 p.

2 Arystangaliev S.A., Ramazanov E.E. Plants of Kazakhstan .// Almaty: "Science" 1977- p.-112

3 Kulagin O.L., Kurkin V.A., Tsareva A.A., Dodonova N.A. Application of phytopreparations of Rhodiola rosea as possible
hepatoprotectors. Correction of environmental problems. // Food — 2010 — pp. 2065-2067.

4 Khapilina ON, Kupeshev Zh.S., Danilova AN, Calendar R.N. Culture of Rhodiola Rosea L. // In vitro — 2016 —
DOI -10.11134 — btp.4.2016.1.

13



Ieirpic Kazakcranna ke3necetin Rhodiola rosea L. nopinik eciMIiriHIH aHATOMHSUIBIK KYPBUTBIMBI €PEKIICTIKTEP1

5 ErstA.A. etal. In vitro reproduction of a rare species Rhodiola rosea from Altai. // Turczaninowia — 2018 — volume 21 — Ne4.
—S. 78-86.

6 Flora of Kazakhstan. — Almaty: / "Gylym", — 2001. — Volume 2.

7 Kostenko A.A. Smart herbs for your health / M .: AST publishing house, 2016.- 272 p.

8 Maznev N.I. 300 best healing plants // Moscow AST Astrel 2014 — 441 p.

9 All about medicinal plants: Atlas-reference book. Vilnius: UAB "Bestiary", St. Petersburg, LLC "SZKEQO"

10 Safonov N.N. Complete atlas of medicinal plants. M .: Publishing house Eksmo, 2007 — 312 p.

11 Olsson E, Sche'ele B, Panossian A. A randomized, double-blind, placebo-controlled, parallel-group study of thestandard-
ized extract SHR-5 of the roots of Rhodiola roseain the treatment of subjects with stress-related fatigue. // Planta Med — 2009 — 75
—105-112.

12 Chen X, Liu J, Gu X et al Salidroside attenuates gluta-mate-induced apoptotic cell death in primary culturedhippocampal
neurons of rats.// Brain Res — 2008 — 1238 — 189-198.

13 WuY, Lian L, Jiang Y et al Hepatoprotective effects of salidroside on fulminant hepatic failure induced by byd-galactos-
amine and lipopolysaccharide in mice // J PharmPharmacol — 2009 — 61 (10) — 1375-1382.

14 Chen X, Zhang Q, Cheng Q et al Protective effect of salidroside against H202-induced cell apoptosis in primaryculture of
rat hippocampal neurons.// Mol Cell Biochem — 2009 — 332 (1-2) — 85-93.

15 Wang H, Ding Y, Zhou J The in vitro and in vivoantiviral effects of salidroside from Rhodiola rosea L.against coxsackievirus
B3.// Phytomedicine — 2009-16 (2-3) — 146-155.

16 Hu X, Zhang X, Qiu S Salidroside induces cell-cyclearrest and apoptosis in human breast cancer cells.// BiochemBiophys
Res Commun — 2010 — 398 (1) — 62—67

17 Guan S, Feng H, Song B et al Salidroside attenuates LPS-induced pro-in fl ammatory cytokine responses and improves
survival in murine endotoxemia. // Intlmmunopharmacol — 2011 — 11 (12) — 2194-2199 Guan.

18 Chiang H, Chen H, Wu C Rhodiola plants: chemistry andbiological activity // J Food Drug Anal — 2015 — 23 — 359-369.

19 BaiY, Bi H, Zhuang Y et al Production of salidroside inmetabolically engineered Escherichia coli // Sci Rep. Doi — 2014 —
10.1038 — srep06640.

20 Mossberg B, Stenberg L Den nya nordiska fl oran. Stockholm, // Wahlstro"m and Widstrand, — 2003 — p 928.

21 Cuerrier A, Archambault M, Rapinski M et al Taxonomyof Rhodiola rosea L., with special attention to molecularanalyses of
Nunavik (Quebec) populations. In: Cuerrier A, Ampong-Nyarko K (eds) Rhodiola rosea. / Traditionalherbal medicines for modern
times. // CRC Press — Taylor & Francis Group — 2015 — pp 1-34

22 Marchev A, Haas C, Schulz S et al Sage in vitrocultures: a promising tool for the production of bioactiveterpenes and phe-
nolic substances.// Biotechnol Lett — 2014 — 36 —211-221

23 Zhumagul M.Zh. Kurmanbayeva M.S Kudrina N.O. Tolenova K.D Seilkhan A.S. Maria Hohn..GC-MS analysis of the lipo-
philic compounds of medicinal plant Rhodila rosea L. // International Journal of Biology and Chemistry — Nel —2019 — P103-111.

24 Pisarev D.A., Novikov A.A., Bocharinkova M.A., Vasilyeva Yu.G., Malyutina A.Yu. Development of a method for deter-
mining the content of squalene in some vegetable fatty oils. Scientific result. / Medicine and Pharmacy — 2016 -T2, Ne4 — DOI —
10.18413 —2313-8955-2016-2-4-43-53.

25 Mihai Costica, NAELA Costica, Ovidiu Toma. Phytocoenological, histo — anatomical and biochimical aspects in Rhodiola
rosea L. Species from Romania. Scientific Annals of the "Alexandru loan Cuza" University, // Genetics and Molecular Biology Sec-
tion — 2010 — TOM VIII.

26 Kurkin V.A., Ryzhov V.M. Anatomical and morphological study of rhizomes and roots of Rhodiola rosea. // Bulletin of
Pharmacy — 2015 — Ne2 (68) — pp. 18-21

27 Daniel-loan Maftei, Diana-Elena Maftei Preliminary histo-anatomical research on Rhodiola Rosea L. in conventional and
in vitro cultures. // Studies and research March Biology — 2018 — 27/1 — 58-62 — “Vasile Alecsandri” University of Bacau.

28 Daniel-loan Maftei, Diana-Elena Maftei. Several histo-anatomical aspects on the rhizome structure in Rhodiola Rosea L. //
Studies and Research March Biology — 2015 — 24/1 — 109-111 — “Vasile Alecsandri” University of Bacau.

29 Baytenov M.S. Flora of Kazakhstan. — Almaty: // Gylym, 2001 .-- T. 1-2.

30 Permyakov A.I. Microtechnics. — M. // Publishing house of Moscow State University — 1988.3-20 bb.

31 Isachenko A.G. Methods of field landscape research and landscape-ecological mapping. // SPb — 1998 -112

32 Esau K. Anatomy of seed plants. // Moscow, — 1980. — T. 1, — 580 p.

33 Barkina R.P. Handbook of botanical microtechnology. Basics and Methods. — M :. // Moscow State University, — 2004.- p.
312

14



ISSN 1563-0218; eISSN 2617-7498 Experimental Biology. Ne4 (85). 2020 https://bb.kaznu.kz

MPHTU 68.05.29 : 68.05.45 https://doi.org/10.26577/eb.2020.v85.14.02

A.T". Kononstkubiii, H.A. Kapa6aes®

KeIpre3cknii HaMOHANBHBIN arpapHbId YHUBEPCUTET
uM. K.M. Cxpsibuna, Keipreizcras, . bumikek
e-mail: nuruS1@mail.ru

HAA3EMHAS ®UTOMACCA
MOXHUBHbIX CUAEPAAbHbBIX KYAbTYP
HA OPOLUAEMbIX MNMALLUHSAX
YYMUCKOWM AOAUHbDI KbIPTbI3CTAHA

PaccmatprBaloTCs NepcrekTUBbl BHEAPEHUS MOXHMBHbBIX CUAEPAAbHbBIX KYAbTYP, TaKMX Kak
ropumupl 6eA0M, AOHHUKA BEAOro, STUMEHSI APOBOTrO, haleAnn PAOMHKOAMCTHOM, PEAbKN MAaCAMYHOM,
Ha opotaembix naiHax LleHTpaabHom yactu Yyiickoin AoAMHbI KbiprbidcTaHa nocae ybopku ypoxkast
03MMOM MLUEHMLbI, YTO OTBEYAET OCHOBAM OPraHUYECKOro BEAEHWMS OPOLLAEMOro 3emAaeAeamns. [pu
BHEAPEHMM MOXHMBHbIX CUAEPATOB NEPBOCTENEHHOE 3HAYeHMe UMEEeT opraHmnsaums 6e3nepebonHoro
MOAMBA PACTEHWI BO BpeMs Beretaumm. B apuAHOM, >kapkom KaMmate Yyinckon AOAMHBI BO3AEAbIBAHME
MOXHUBHbIX CMAEPATOB B KOMMaHuun Kupbu conpoBOXAAETCS C UCMOAb30BaHUEM PEryASIPHOIO NMOAMBA
Npy MOMOLLM AO>KAEBAAbHbBIX YCTAHOBOK. TOABKO TaK MOXHO 06ecneunTb BbipalluMBaHWE CUAEPATOB
U MOAYYEHME MOAHOLIEHHOM 3EAEHOM MacChbl B KOHLIE Beretaumm cMAepaToB. MccaeaytoTcs BOMPOChI
HaKOMAEHUS HAA3EMHOM 1 KOPHEBOM MACC CUAEPAAbHbBIX KYAbTYP — ropumLibl GEAOM, AOHHUKA BeAoro,
SUMEHS poBOro, haueAnn psiOUHKOAMCTHOM, PEAbKM MACAMUHOM M WX BAMSIHME HA YBEAUYEHME
YPO>XKANHOCTM KapTodeAsi. YCTaHaBAMBAETCS MOPSAOK YBEAMUEHUS HAA3EMHOM MacCbl CUAEPATOB:
ropumupl 6€A0, AOHHMKA GEAOrO, SUMEHs IPOBOro, paLeAnn pSIOMHKOAMCTHONM, PEAbKM MaCAMYHOM
B BapuaHTax onblTa. PaccMaTpuBaeTcs MNPeUMMyLLECTBO COBMECTHOM MMUHepaAu3aumuv TpPYAHO
pasAaraembix (hOPM PACTUTEAbHbIX OCTATKOB MPEABIAYLLEN KYAbTYPbl — O3MMOM MIIEHULIbI 1 3€AEHOW
hbMTOMACChl MOXKHMBHBIX CUAEPATOB AASl BOCMOAHEHWMSI OPraHMYeckoro BeLlecTBa MOuYBbl M MpU
MOAYYEHUN IKOAOTMUECKM UYMUCTON MPOAYKLUMU PACTEHUEBOACTBA. [TOAyUEHHbIE MaTepuaAbl HayuYHO-
MCCAEAOBATEABCKOM PabOTbl MO3BOASIOT PEKOMEHAOBATH HA OPOLUAEMbIX MallHsX LleHTpaAbHOI YacTm
Yyiickon AoAnHbI KP NOXKHMBHbBIE CUAEPAAbHbBIE KYAbTYPbI: FOPUMLbI 6EAOI, AOHHMKA BEAOTO, SIUMEHS
SPOBOro, haueAmm PAOMHKOAMCTHON, PEAbKM MAaCAMYHOM B KAYeCTBE 3eAeHbIX YAOBPeHuI.

KAtoueBble CAOBa: CMAEpATbl, MOXKHWMBHbIE, PACTEHMUS, MPEALIECTBEHHMK, O3UMas TMLIEHUL,
NMAOAOPOAME, MOYBA, OPOLLIAEMas MallHSl, YPOXKANHOCTb, 3eAeHOe YAOBpeHMe.

A.G. Kolodyazhny, N.A. Karabaev”

Kyrgyz National Agrarian University named after K.I. Skryabin,
Kyrgyzstan, Bishkek
*e-mal: nuru51@mail.ru

Aboveground phytomass of green manure stubble crops
on irrigated arable land in the Chui valley of Kyrgyzstan

The article discusses the prospects for the introduction of crop sideral crops — white mustard, white
clover, spring barley, Rowan-leaved phacelia, oilseed radish on irrigated arable land in the Central part
of the Chui valley of Kyrgyzstan after harvesting winter wheat, which corresponds to the basics of or-
ganic management of irrigated agriculture. When introducing stubble green manures, the organization
of uninterrupted watering of plants during the growing season is of paramount importance. In the arid,
hot summer climate of the Chui of the company Kirbi valley, the cultivation of crop siderates is accom-
panied by the use of regular irrigation using sprinklers. This is the only way to ensure the cultivation of
green manure and obtain a full-fledged green mass at the end of the growing season of the manure. The
issues of accumulation of aboveground and root mass of sideral crops — white mustard, white clover,
spring barley, Rowan-leaved phacelia, oilseed radish and their influence on increasing potato yield are
studied. The procedure for increasing the aboveground mass of green manure is established: white mus-
tard, white melilot, spring barley, rowan-leaved phacelia, oil radish in the variants of the experiment. The
article considers the advantage of joint mineralization of hard — to-decompose forms of plant residues of
the previous crop-winter wheat and green phytomass of crop siderates to replenish the organic matter of
the soil and to obtain environmentally friendly crop production. The materials of the research work allow
us to recommend crop sideral crops on the irrigated arable lands of the Central part of the Chui valley
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of the KYRGYZ Republic: white mustard, white clover, spring barley, Rowan-leaved phacelia, oilseed
radish as green fertilizers.

Key words: green manure, crop crops, plants, precursor, winter wheat, fertility, soil, irrigated arable
land, yield, green fertilizer.
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KbipFbi3cTaHHbIH, LLly aAKaObIHAAFbl CyapMaAbl ericTikrepAeri
aHbI3ADBIK, CUAEPAT AAKbIAAAPABIH, Xep YcTi houTomaccacol

Ky3aik 6Gnaait xxmHaraHHaH keitiH KplpFbi3cTanHbiH, LUy aAKabbiHbIH OPTaAbIK, OOAITiHIH CyapMaAbl
ericTikTepiHAE: aK Kbllla, aK, TYMEXKOHBILLIKA, XKa3AblK, apra, (haueAms, MaiAbl LIAAFaM CUSIKTbl aHbI3ABIK,
CUMAEPAAABIK, AAKbIAAAPAbI €HFi3y MepcrnekTMBaAapbl KapacTbipbiAFaH, OYA CyapMaAbl eriHLiAIKTi
OpraHMKaAbIK, XKYPrizy HerizaepiHe >kayan 6Gepeai. KOMCbITbIAFAH >KACbIA ThIHANMTKBILUTAPAbI €HTi3y
Ke3iHAE OCIMAIKTEPAI 6CIiN-6HY KE3EeHIHAE Y3AIKCi3 CyapyAbl YMbIMAACTbIPY MaHbI3Abl 6OAbIMN TaObIAAAbI.
LLly aAkaObIHbIH >Ka3blHbIH KYPFaK, bICTbIK, KAMMaTbIHAA 6CIMAIK cuaepaTTapbiH Kip6i KoMnaHusicbiHAQ
ecipy 6ypiKKill KOHABIPFbIAQPMEH YHEMI CyapyAbl KOAAQHYMEH Bipre sxypeai. ByA xacbia crnaepasAbik,
AAKBIAAAPAbI ©CIPYAI KamMTaMacbl3 eTYAiH K8HEe >KaCblA CMAEPAAAbIK AAKbIAAAPAbIH BereTaumsiAbIK,
Ke3€eHiHiH COHbIHAQ TOAbIKKAHAbI >KaCbIA MAacCa aAyAblIH YKAAFbI3 BAICI.

CuaepanbAbl AQKbIAAAPAbBIH >KEp YCTi >XKOHE TaMblp MACCaCbIHbIH, XXWMHAKTaAybl — aK, KbIlla, ak,
TYMEXKOHBILLIKA, XKa3AbIK, apna, haleAns, ManAbl LLIAAFAM XX8HE OAAPAbIH, KapTon 6HIMAIAITiIHIH apTyblHa
acepi 3epTTeAeai. XKacbiA cMAepasAbIK AAKbIAAAPADBIH: aK, KbIllA, aK, TYMEXOHbILWKA, >Ka3AblK, apna,
dhaleAmst, ManAbl LAAFaM CUSIKTbl Toxkipnbe HyCKaAapblHAQ >Xep YCTi pMTOMaccacbiHbiH Kebeny
NpoLeAypacbl OEATIAEHTEH. AAABIHFbl AAKBIAAbIH OCIMAIK KAAABIKTAPbIHbIH KMbIH  bIAbIPANTbIH
HblCaHAAPbIH — TOMbIPAK TbIH OPraHUKAAbIK, 3aTTapblH TOATbIPY YLLIH XXOHE 6CIMAIK LiapyallblAbIFbIHbIH,
SKOAOTUSIAbIK, Ta3a OHIMAEPIH aAy Ke3iHAE Ky3AIK 6MAA MEH CMAEPAT >KacCbIA hMTOMaccacbiH GipAecin
MMHEPAAAAHABIPYAbIH apTbIKLLbIAbIFbI KAPaCTbIPblAAAbl. FbIALIMU-3epTTEY >KYMbICTApPbIHbIH, aAbIHFaH
maTepmansapbl KP LLly aAkaOblHbIH OpTaAblkK, GOAIFIHAEr CyapMaAbl eriCTIKTEPAE >KaCbIA CMAEPAT: ak,
KblllIA, aK TYMEXKOHDILLIKA, Ka3AbIK apra, paLeAms, ManAbl laAFaM (OMTOMACCACbIH YCbIHYFAa MYMKIHAIK

Gepeai.

Ty#in ce3aep: craepaTTap, aHLLbIAAFbI OCIMAIKTED, MypAa ©CipiAreH eCiMAIKTEp, Ky3aik 6uaait,
KYHAPABIABIK, TOMbIpak, CyapMaAbl €riCTiK, OHIMAIAIK, >KaCbIA ThIHAWTKbILL.

Beeoenue

Kak oTmeuaroT mo4uBoBebl, HECMOTPS Ha CyIIe-
CTBEHHYIO POJIb, KOTOPYIO MI'PACT I0YBA B >KU3HHU
JIofied, BO BCEM MUpPE YMEHbBIIAETCS ILIOLAIU 3€-
MeJb CENbCKOXO3SIMICTBEHHBIX YIOAMM, BO3PAacTacT
Jerpajganusl IOYBEHHBIX PECYpCOB H3-3a HeIpa-
BUJIBHBIX METOJIOB YTIPaBJIEHHUS, aHTPOIIOT€HHOIO
U aeMorpauuecKkoro OaBiCHHSA, U 3TO OCOOECHHO
3aMETHO B Pa3BUBAIOIIMX CTPaHaX, B TOM 4YUCIIE B
Ksipreiscrane.

B Hacrosmiee BpeMs SKCIUTyaTamus opouiaeMon
naman Keiprezekoit Pecyonuku (KP) ocHOBBIBa-
eTCsl Ha MaKCHUMAaJIbHOM MCIIO0JIb30BaHUHU MOTEHIIH-
JIBHOTO IUIOJOPOAMS MOYB, U BEAETCS C IPyObIM
HapyIICHHEM HAyYHO-OOOCHOBAHHBIX PEKOMEHIY-
€MBIX CHCTEM 3eMIIEJIENINs, YTO COMPOBOXKAAETCS
[aICHUEM YPOBHS IUIOOPOIMS MTOYB M CHIDKEHHEM
YPOXKaWHOCTH CEIIbCKOXO3IMCTBEHHBIX KYJIBTYP.
Tak, MHOTOJIETHHI BBIHOC OOJBIIOTO KOJIMYECTBA
IIUTATEJIBHBIX BEIECTB U3 IOYBHI C yPOXKAEM arpo-
LIEHO30B 0€3 MX BOCIIOJIHEHHS, MPHUBEIH K 3aMeT-
HOMY CHM)KEHHIO OPraHHMYECKOTO BEIIECTBA [I0YB U
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yTpaThl IEHHBIX arpOpU3UYCCKUX U arpoXuMUYe-
CKHX CBOWCTB MAIIIHH.

YTpaTta TIOAOpOIUS MOYB OPOIIAEMOTO 3eM-
Jiesienusi Co3AaeT Yyrpo3y MPOAOBOIBCTBEHHOH 0e3-
OMAaCHOCTH CTpaHbl. MBI JOJDKHBI BCET/Ia TIOMHHTh
0 TOM, YTO Hallla HBIHEUIHSS M OyAyIias MpoJio-
BOJIbCTBEHHAs! OE€30MaCHOCTh HANPSMYIO 3aBUCHUT
OT Hame cnocoOHOCTH U OTBETCTBEHHOCTH pallv-
OHAJILHOTO M OEPEKHOTO OTHOIICHHS MOYBEHHBIM
pecypcaM U B 3TOM HampaBlieHUH B 3emienenvu KP
HAKOIWJIACh MHOTO TIPOOJIEeM.

Pemrennie 3THX 3aja4d TOJDKHO COIMPOBOXKAATH-
Cs HAYYHBIMH UCCIICZIOBAaHUSMU II0YB CTPAHBI U B
MIepBYyIO odepenb HeobxoauM cOop MHGOpMAUA U
MaTEpPUAJIOB MO0 COCTOSHUM IUIOIOPOJIUS TIOYB, UC-
MOJIb3yEMbIE I Pa3padOTKU Mep TOJUTUKH, Ha-
MPaBJICHHBIX Ha TIOBBIIICHUE TPOJOBOILCTBEHHON
0€30MaCHOCTH M YJIYYIICHUE MHUTAHUS HACCICHUS.
CerojiHs HaIIH MTOYBHI CETLCKOXO3IHCTBEHHOTO Ha-
3HAYCHUS KaK HUKOT/IAa HY>KIAl0TCs B 3800TE PyKO-
BOJIUTENEH ToCyAapcTBa M 00IIECTBEHHOCTH.

U deM MBI paHblie 00 3TOM 3a00THMCS, TEM
JydIIe.
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A.T". Kononsokaeiid, H.A. Kapabaer

OCTaHOBUTH TPOILECC CHIKEHUS IUIONOPOAUS
MOYB M YBEJIWYUTH MPOM3BOJCTBO CEIHCKOXO3SH-
CTBEHHOW MPOAYKLUH B YCIOBUSX AedUIMTA Opra-
HUYECKUX (HaBO3a) U JOPOTOBU3HBI MHUHEPAJIBHBIX
yI0OpEeHHI MOKHO 3a CUeT OCBOCHHUS HAy4YHO-000-
CHOBaHHBIX CHCTEM CEBOOOOPOTOB, PAIHOHAIEHOTO
UCIIO0JIb30BaHUs OMOJIOTMYECKUX TPUEMOB ITOBBILIE-
HUS TUIOJOPOIUS TOYB, B TOM YHWCIIE BHEIPEHHEM
MO’)KHUBHBIX CHJIEPATBHBIX KYJIBTYP B CEIBCKOXO-
3SHICTBEHHOE MTPOU3BOICTBO.

B 3TOM KOHTEKCTE BO3/ETBIBAHNE TOXHUBHBIX
MIPOMEXKYTOUYHBIX KYJIBTYpP Ha I0JIe, peHa3HAYeH-
HOE ISl TMOcanku KiIyOHe# kapTodens, sSBisieTcs
MMOYBO3AIIUTHON M HEpProcOeperawmed 1 dK0JI0-
TMYECKU YMCTOM TEXHOJOTHEN BO3MEJIBIBAHUS Kap-
TOoders.

Ceromas kaptodenb WUTpacT BaXXHYIO pPOJIb B
MPOJIOBOJILCTBEHHOM oOecmiedeHnn Hacenenus KP,
1 DKCIIOpPTE Ha BHEIIHWE PBIHKU cTpaH LleHTpans-
HOH A3umn.

K coxanenuro, B Hacrosiiee BpeMs y Hac B
pecryOnuke ypoKaiHOCTh M KadecTBO KapTode-
7 OCTaeTcs Ha HU3KOM YPOBHE, TaK KaKk MHOTHE
TUTIOILA/IN 3aHATHI MOHOKYJIBTYPOH KapTogeis, 4yTo
CIOCOOCTBYET YXYIIICHUS IUIOMOPOAUS OpoIiae-
MOH IAITHU ¥ CHUXKEHUS YPOXKANHOCTH U Ka4ecTBa
KIyOHel kaprodens. Tak, B mocieaHue roasl cpea-
HSS YPOXKAMHOCTH KapTodens mo pecmyOnmke co-
crapisier okoiso 170,0 1/ra u KIyOHU TTOABEPIKEHBI
BO3/ICHCTBHIO OOJIe3HEH U BpeAuTenei.

[loaToMy mMOBBIIIIEHWE TPOTYKTHBHOCTH M Ka-
yecTBa KapTodels, a TakKe BHEAPCHHE HHHOBA-
LMOHHBIX arpOTEXHUYECKHUX MPHUEMOB MOBBIIICHUS
YPOKalHOCTH M Ka4eCTBA MPOIYKIIMH CTAHOBUTCS
OJTHOW M3 MPUOPHUTETHBIX 3a/a4 OTpaciu Kaprode-
neBojicTBa. M 31eck ofHO#M M3 Ba)KHBIX 3a/1a4 WH-
TeHCU(HUKAITIN KapTO(EIEBOJCTBA SBIIACTCS pas-
MeIlleHHe TJIaHTalMid KapTodens Mocie MOXHHB-
HBIX CHJIEPATBHBIX KYJIbTYp, (hUTOMAacca KOTOPHIX
BBITIOTHSIOT POJIb 3€JIEHBIX YI00pEHHH.

[lo>xHUBHBIE cujepanbHble KyJIbTYpbl Ha Opo-
[IaeMbIX TNamHsAX KeIpre3cTaHa n0 HACTOSIIEro
BPEMEHH HE MOJYYMIH IIUPOKOTO pPacHpoCTpaHe-
Hus. OJHOH M3 OCHOBHBIX NMPHUYUH 3TOTO SBISET-
cs ciabas M3YYeHHOCTh JJIEMEHTOB TEXHOJIOTHU
BO3JIENIBIBAHUA M TIOJ00P CHAEPATBHBIX KYJIBTYP
JUTSL KQXKJI0TO MOYBEHHO-KIMMAaTUYECKOTO pernoHa
CTpaHBI.

B xomnannu KnupOu cuieparsl HCHIOIB3YIOT KaKk
MIPOMEXYTOUHYIO KYJIBTYPY, MEXAY OCHOBHBIMU
CEJIbCKOXO03STMICTBEHHBIMU PACTEHUSIMH, T.€. X pa3-
MellleHHe He TpeOyeT MOMOITHUTENbHBIX TUIOIAaeH
opomraemoid mamHu. [Ipu 3TomM oHmM 3¢ dexTHBHO
BCTYIAIOT B POJIM (PUTOCAHUTAPOB U 3€JIEHBIX yII0-

OpeHuil, MpenATCTBYIOT Pa3BUTHIO BOJHOW U Be-
TPOBOM 3pO3UM, YIIYUYIIAT €€ arpOXUMUYECKHUE,
BOIHO-(U3UYECKUE CBOMCTBA U CTPYKTYPY HOUBHI.
ITosTOMy mpoBOIMMAass HAMU HAY4YHO-UCCIENO-
BaTeNbCKasi padoTa MO M3YUYEHUIO BIMSHHSA TOXK-
HUBHBIX CHAEPATBHBIX KYJIbTYp: TOPUMILEI OEJIOM,
JOHHHMKA OeJIoro, sUMeHs spoBoro, Qanenuu ps-
OMHKOJIMCTHOM, PEAbKH MACIMYHOW Ha IOYBEHHOE
IUIOIOPOJIUE U YPOXKAHHOCTD KapTO(es, mpercTaB-
JSI€T TEOPETUYECKUN U TIPAKTUYECKUI UHTEPEC IS
arponpoMBIIIIEHHOT0 KoMItiekca KeIpreizcrana.

MaTepI/Ian M MeTOAbI HCCAeA0BAHMI

Ha opomraeMbIx cepo3eMHO-IYTOBBIX IIOYBaX
HentpansHoit wactu Yyiickoit momuubl KbuIpreis-
ckoii PecyOnuku B paMKax ToCyAapCTBEHHO-4acT-
HOTO TlapTHepcTBa: Kommanmu Kupbw m KeIprers-
CKOTO HAaI[MOHAJIBFHOTO arpapHoOro yHHUBEPCUTETa
nm. K. Ckpsbuna (KHAY) npoBoasTcs Hay4HO-
HCCIIEI0BATENbCKHUE PA0OThI IO COBMECTHOMY H3Y-
YEHUIO BIHMAHUS CHIIEPATBHBIX KYJIbTYpP — TOPYUIIBI
0enoii, TOHHKUKA OEJIoTo, STYIMEHS IPOBOTO, (halenun
PAOHMHKOIMCTHOM, peIbKH MACIMYHOM Ha ypoKaid-
HOCTBb U KayecTBO MPOJYKIHHU KapTodess U Ha Io-
Ka3aTeJu IUI0A0POIHs TOYB Ha (JOHE OPOLICHHUS J10-
KJICBAaHHEM.

BrlmenasBanHbie  cUAEpaThl UCHONB3YIOT Kak
MIPOMEKYTOUHYIO KYJIBTYPY MEXKAY OCHOBHBIM
CENTbCKOXO3ACTBEHHBIMU PACTCHUSIMHU, U OHH BBI-
MOJHSIFOT POJIb 3€JICHBIX yI00PEHHH.

[loneBble OMBITHI MOKHUBHBIX CHUAEPATBHBIX
KYJIBTYp pa3MellaeMble MOCiIe O3UMOHN IMIICHUIIBI
MIPOBEEHBI 110 CIIEIYIOLIEeH cXeMe:

1*. Korrpons — 50% NPK

2* Cupepar (IOHHUK OeNblii ONHOJETHHIA) +
Kaprodens -50 % NPK

3* Cwupepar (ropumma Oenas) + Kaprtodenb
-50 % NPK

4*. Cupepar (penpka MmacanyHas) + Kaprogens
-50 % NPK

5*%. Cupepar (dauenust psOMHKONWCTHas) +
Kaprodens -50 % NPK

6*. Cunepart (stamens) + Kaprodens -50 % NPK
20e™*: KoHmpoab U 6apuanmbl ONLIMA UMeem azpo-
xumuyeckuti pon — 50 % NPK, m.e.

N = 120 ke/ea Oelicmsyroujeco eeujecmaa,
P =90 «xelea Oelicmsywowezo  eeujecmsa,
K = 90 xe/2a deticmeyroweco geugecmaa.

Benp 1Mo uccnenoBaHnsM MHOTHX YYCHBIX MUPA
COBMECTHOE BHECCHHE 3€JICHOTO M MHUHEPaIbHOTO
ynobpenuit 6onee 3hpPeKTHBHO, YEM UX pa3/eib-
Hoe mpumenenue [1, 2, 3]. Kpome Toro, 3amarmmka
CHJIEpaTOB COBMECTHO C COJIOMOH Ha (oHE MHHE-
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panpHBIX Yaoopenuit (ot 50 go 200 kr/ra nefcTBy-
FOIIIETO BEIIECTBA) B CEBOOOOPOTE C CHIICPATHHBIM
MapoM YBEIMUYUBAJIO MUTATENbHYIO [IEHHOCTh CHIIO-
ca kykypy3bl Ha 0,02 — 0,03 KOpMOBBIX €IUHHIL TIO
CPaBHEHHUIO C 3aHATHIM apoM [4].

B Haiiem onbiTe mpeAliecTBYIOMEH KyIbTypon
SIBIISICTCS 03UMasl MILEHNLA, YPOKald KOTOpoi yOou-
paeTcs B TpeThel JeKaae HIONA, U arpOoKIMMaTH-
yeckuid nmoteHnuan LleHTpanbHoi yactu Yylckoin
JIOJIHBI, TIOCIIEIYIOIIEro Neproia pa3BUTHS pacTe-
HUH, MO3BOJISET pa3MeIlaTh OKHUBHBIC CHUIEPATHI
Ha ¢oHe opouieHus (MOJIUB JOXKIEBATLHBIMH YCTa-
HOBKaMH).

Mertonunka MmoJjeBbIX paboT Ha ONMBITHOM Y4acT-
Ke, W JJabopaTOpHbIE UCCIIEOBAHUS PACTUTEIbHBIX
U TOYBEHHBIX 00pa3OB BBHIOIHEHBI IO OOLIETIPH-
HATBIM MeToankam KP.

Tak, oTO0op Ham3eMHOH Macchl CHUAEPaTbHBIX
KyIsTyp (TO3MHEH OCEHBIO Tepe]] BCIAIIKOH) TPo-
M3BEJICH Ha uIomaau 1 M? B 4eThIpeX KpaTHOM MO-
BTOPHOCTH, pacroiaras UxX 10 JUaroHaNId KaIou
JEJITHKH OTIBITAa M B Ka)K/IOM BapHaHTE OMBITA IO 3
MOBTOPHOCTH, T.€. OTOHPAIOTCS

4 x 3 =12 00pa3110B HaJ3EMHON MacChl Ha Kax-
JIOM BapuaHTe ombiTa o Meroay I'pummnoit JL.A.,
Cawmotinosoit E.M. [5] u JleBuna ®.U. [6]. 1 Tam
XKe 0TOMparoTcs KOpHEBble 00pa3lbl U3 MaxXOTHOI'O
cnost (0-25 cm) u moxmaxoTHoro ciost (25-50 cm)
[IOYBBI, METOAOM MOHOJHTA W3 IUIOMWAIN 25 cM X
25 cM u Ha rmyOuHy 25 cM o meroxy Kaumnckoro
H.A. [7], T.e. 4 x 3 = 12 00pas310B U3 MaXOTHOTO H
4 x 3 = 12 06pa3uoB U3 MOJMAXOTHOTO CJIOEB TO-
YBBI, ¥ IIOKAa KOPHU HE YTPATUIIU Typropa OTMbIBAIN
BOJIOM UCTIONB3YyA cuTo auamerpom 0,25 MM u pas-
JeJISUIN KOPHU CUIIEPATOB OT ITOYBEI.

Ceexas HaJa3eMHas M KOpPHEBas Macca CHUe-
paToB B3BEILUBAIOTCSA HA AHAJIUTUYECKUX BECax U
BBICYIIMBAIOTCS 10 BO3AYIIHO-CYXOI'O COCTOSIHUS U
B3BELIMBAIOTCS, ¥ IO pa3sHHULAM (CBEKHX U CyXHUX
00pa3LoB) BBIYMCISAETCS MPOLEHT BIaXHOCTU (u-
ToMacchl. 13 00pa3iioB ¢uTOoOMacchl CHIepaToB 0TO-
OpaHHBIE U3 BCEH JIEJITHOK Ka)XI0TO0 BapUaHTa OIlbI-
Ta BBIYUCILIETCS CpEeJHEE KOIMYECTBO (PMTOMACCHI
U U3 cpeAHnX 00pa3noB GUTOMACCH CUAEPATOB OT-
OuparoTcst 00pasubl st 1a00PaTOPHBIX aHAIH30B.

Pe3yJ’[bTaTbl I/ICCJ'leZIOBaHI/lﬁ H UX 06cymzle}me

PanyonanbHOe HKCIONB30BaHUE M yIpaBiie-
HUE 3E€MEIbHBIMH PECYpPCaMU OCTAeTCsl TJIABHBIM
BompocoM Ha ()OHE TPUPOCTa HACENeHUs U 00e-
CIEYEHHSI NPOJOBOJILCTBEHHOM O0€30MacHOCTH U
3KOHOMHUYECKOro pocrta crtpanbl. B KeIpreizcrane
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CeroiHsI MOKHO C YBEPEHHOCThIO KOHCTaTUPOBATh,
YTO HKCTEHCHBHOE BEICHHE 3EMJICACNUS MEIKHMU
coOCTBEHHUKAMH (KPECThSIHCKHE XO3sICTBA) M3-3a
OrpaHUYEHHBIX (PMHAHCOBBIX BO3MOXKHOCTEH, Ma-
JIBIX 3€MENIbHBIX HAaJel0B M OTCTAJIOr0 TEXHOJO-
TMYECKOT'0 Pa3BUTHSA, MPHUBEJIO K CHWXEHHUIO IUIO-
JIOpOJIUS TIOYB M JIeTpajallui MaxOTHBIX 3eMelb U
YMEHBIICHUN YPOXKAMHOCTH CENbCKOXO035HCTBEH-
HBIX KyJbTYp [8, 9]. U oTctona BeiTekaeT O€AHOCTh
CEJILCKOTO HACEJICHUs], TOPOKAAIOLIas BHYTPEHHEN
Y BHEUIHEH MHUTPAIMX TPaskKaaH.

B macrosmiee Bpems Hamm oOpabaThIBacMBbIC
MOYBBl XUIIHUYECKH JKCIUTyaTUPYIOTCS U CO CTO-
POHBI CYOBEKTOB XO35HCTBOBaHMS HE HMPOBOISITCS
WHHOBAIIMOHHBIE arpOTEXHUYECKUE MEPONPHSITUS
[0 COXPaHEHUI0 U BOCIPOM3BOACTBY IIOYBEHHO-
ro mogopoaus. Ilox BIMSHHEM aHTPOIOTEHHBIX
(hakTOpOB HAOIIOMACTCS MMOTEPS OPTAHUUIECKOTO Be-
IECTBa, BAJIOBOTO M MOJBMKHOIO a30Ta, (ocdopa,
Kausi, a Takke arpOHOMHYECKH HEHHOW M BOJIO-
MPOYHON CTPYKTYPHI MMOUYBBL, YTO B KOHEYHOM CUETE
OTPHUIATENHHO BIMAET HAa yPOKAHHOCTH CEITLCKOXO-
3SMCTBEHHBIX KYJIbTYp U Ka4€CTBO NPOIYKILIUH.

[Tannemus koponaBupyca (2020) 3actaBuia Hac
0CO3HATh Hally yS3BUMOCTb B 00JIACTH MPOIOBOJIb-
CTBCHHON M OMOJIOTMYECKOW OE30MacHOCTH CTpa-
HBI, U CTaBUT Ha MOBECTKY AHS WHTEHCH(HKALUIO
Y DKOJIOTH3AINIO 3eMiiefienvs. Bcem BhIlIeHa3BaH-
HBIM HETaTHBHBIM SIBJICHHUSM 3€MIICIIOIb30BATENh
JIOJKEH TPOTHBOINOCTABUTH ITOYBO3AIIUTHBIE |
SHEprocOeperaroIye CUCTEMbI 3eMIICAEHS AT M0-
BBIIICHUS YPO)KaHHOCTH M KauecTBa MUIIEBBIX TIPO-
IYKTOB, U 0€3 3TOr0 eMy HE IIPOTHBOCTOSTH JKECT-
KOU BHEIIIHEN U BHYTPEHHEN KOHKYPEHIIMH.

TonbpKo 3amuIias U HesieHanpaBIeHHO HCIIOIb-
3ys T€ MOYBbI, KOTOPBIE MBI IKCIUTyaTHpPyeEM ceifuac,
MOKEM OCTaBUTh MX B JAOCTATOYHO BBICOKOM ILIO-
JIOPOZHOM COCTOSTHHM OYIyIIeMy TOKOJICHUIO. JTO
Halll TPaXKIaHCKUM JTOJT.

PaGoTel B 3TOM HampaBJI€HWH MOTYT OBITH
YCIIEUIHBIMU TOJIBKO B TOM CIIydae, €ClM y 3eMJie-
MoJb30BaTeNeil ecTb HeoOXoAUMBIE (PUHAHCOBBIE U
TEXHUYECKHE CPE/ICTBA, a TAKXKE TOTOBHOCTH M KOH-
TPOJIb 32 BOCCTAHOBJICHHEM, COXPAaHCHUEM U yIyd-
IICHUEM IUTOIOPOANS MOYBBI.

[TosTOMY HpW BBIMOJIHEHUM 3THX 3a1ad, HaIo
MOJJIepKaTh M Pa3BUBATh OMBIT T€X CYOBEKTOB XO-
3AMCTBOBAHMUS, I1€ C KQXKIBIM TOIOM YBEIUUNUBACT-
cst 00beMBbI TepepaboTaHHON B DKCIIOPTOPHUEHTHPO-
BaHHOH MPOAYKIHUH, M TMOBBIMAECTCS IJIOJOPOANE
MoyB. B 3TOM OTHOIIEHUH MpEJCTaBIIeT MHTEPEC
ONBIT BEACHHUS IOYBO3ALIUTHOIO 3€MIICACIHSI B
komnanuu KupOu, rhe ycremHo BO3JeNbIBaeTcs
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kapTodenb — MpelHa3HaYCHHAs ISl POMBIIIIICH-
HO¥ mepepaboTKH U Ha IKCITOPT.

VY Hac Oyayniee 3a X03HCTBaMH, KaK KOMIIaHHS
Kup0bu, rne cozmarorcs mpueMiIeMbIe YCIOBHS JIIS
BHEJIPCHUS] MHHOBALMOHHBIX TEXHOJOTHH O BhIpa-
IIMBAHHIO M TepepaboTKe KapTodess, U eCTh BO3-
MOXHOCTh MOJHATH CEIbCKOXO3SMCTBEHHOE MPO-
M3BOJICTBO Ha 0OJiee BBICOKHN TEXHOJIOTHYECCKUI
YPOBEHb.

ITockonpky TeMa VYXYAIICHHUS ILIOIOPOIHS
MOYB M PALMOHAIBHOTO HCIOJB30BAHUS MOYBEH-
HBIX PECYpPCOB SIBIIACTCS 3KOJOTO-2KOHOMUYECKOM
W TIPOJOBOJILCTBEHHOW MpOoOIeMoli, OHa OJHKHA
peraTbCcsi COBMECTHO C yYUYEHBIMHU MOYBOBEAAMH U
MPaKTUKAMU CTPaHbL, I/I€ IPUOPUTET AAETCS rOCY-
JIApCTBEHHO-YaCTHOMY MapTHEpCTBY. B artom o1-
HOILEHUH AKTYAJIBHBIM SIBJISIETCS FOCYAApCTBEHHO-
YaCTHOE HAy4YHO-IIPOM3BOJICTBEHHOE MapPTHEPCTBO
koMrrannu Kupou u KeIpreI3ckoro HaIrfmoHaILHOTO
arpapHoro yauepcutera uM. K.M. Ckpsouna.

B sToMm koHTekcTe KomMmanus Kupou BHeapHia
B arpapHoe IpPOU3BOJICTBO MOXHUBHBIE CHUICPAIb-
HbIE KYyJIbTYPBI — TOPUYHUIIEI OCJIOH, JOHHHUKA Oeio-
ro, SUMEHs SPOBOTrO, (aleuu psOMHKOIUCTHOM,
peabKA MACIIHMYHOM C TIETBI0 TIOYyYEHHUS BBITOABI OT
YCTOMUYMBOIO YOPABICHUS ILTOAOPOJUEM OpOIIae-
MOM MalllHHU.

B gestenbHOCTH arpoOHOMHYECKOH CITyKOBI
BBIIICHA3BAHHOM KOMIIAHWH CYLIECTBYET IIE€JIbII
P AOCTYNHBIX CTPATErMUYECKUX HHCTPYMEHTOB
OmoJToTH3aINH 3eMJICACIUS, B T.4. UCIIOJIH30BAHUC
BBIIICHA3BAHHBIX CUACPATOB B KAueCTBE 3EJICHBIX
ynoOpeHuit Ha (poHEe OpOLICHHUS JOXKIEBAaHHEM, KO-
TOpbIE MOTYT B JIOJITOCPOYHON TEpCIEeKTUBE o0e-
CIICYUTHh BHEAPEHUE M PEATH3AIUI0 yCTOWIUBOTO
YIPABJICHUS IIOJOPOIUEM 3EMENBHBIX PECYpCOB
KOMITaHUH.

o Hacrosiiero BpeMEHU MOKHUBHBIE CHJE-
pabHBIC KYJIBTYPHI IIUPOKOE PACIIPOCTPAHEHUE HA
opomaembIx namHAX KsIprei3crana He MOJTYYHIIN.
OpHOM U3 OCHOBHBIX MPHUYUH 3TOTO SIBISICTCS Clia-
0ast I3Y4EHHOCTD AJIEMEHTOB TEXHOJIOTHH BO3JIEITbI-
BaHUS U MOAOODP CHICPATBHBIX KYJIbTYp JUIS Kax-
JIOTO MOYBEHHO-KJIMMATHYECKOIO0 PErMOHA CTPaHbI,
a TaKkKe opraHmsanus OecrepeOOMHON CHCTEMBI
OpOLIEHMUS.

B »TOM OTHOIIEHUU BHEIPEHUE MONKHUBHBIX
MPOMEKYTOUHBIX KyJIBTYp — TOPUHLIBI O€TI0H, TOH-
HUKa 0eJIoT0, SSTYMEHS SIPOBOT0, (harennu pIOMHKO-
JIUCTHOM, peJIbKU MACIIMYHOM Ha MOJISIX KOMITAaHUHU
Kup0Ou, npenHa3HadYeHHbBIE AJIS MOCAIKU KIIyOHEH
KapTodes, SBISETCS IMOYBO3AIMUTHON U JHEP-
rocOeperarIieil 1 SKOJIOTHYECKH YHCTON TEXHO-

Jorued Bo3NenbIBaHus KapTodens u 0e3ycloBHO,
pe3yabpTaThl Hay4YHBIX HCCIEIOBaHUNA OyAyT IIH-
POKO HCITONIB30BAThCS B arpapHOM IMPOU3BOICTBE
CTpPaHBI.

31ech Tpu BHIOOpE MOKHUBHBIX CHIAEPATHHBIX
KyJbTyp YYHUTBHIBAJICA MX arpo3KOJOTHYECKHe II0-
TpeOHOCTH, KITUMATHYECKUE, TOYBEHHBIE, DKOHOMHU-
YEeCKHE U XO3SIMCTBEHHBIE yCIIOBHSI BO3JIENIBIBAHMS,
0coOeHHO OecriepeboitHoe obecrieueHre OTNBHON
BOJIOH (OpOIIEHHE T0XKI€BATBHBIMH arperatamMmu) u
BHEJIPECHUE MHHOBAIIMOHHON TEXHOJIOTHH 00padoT-
KM [IOYB U TIOCEBA CEMSIH CUAEPATOB.

OcoOEHHOCTH MTOYBEHHO-KITMMATHYECKUX yCII0-
Bui LlentpansHoil yactu Yyiickoi gomuubsl Keip-
TBI3CKOH PecryOnukm 3aKiIrodacTcsl IPUCYTCTBHEM
TOPHO-JIOJIMHHOTO pefibepa MECTHOCTH, BBICOKHX
TEeMIepaTyp JIETOM, HEAOCTATOYHBIM KOJIMIECTBOM
aTMOC(EPHBIX 0CAJKOB, MOBBIIICHHON HCIHapseMO-
CTH BJIaT'W U3 TIOYBHI W JIMMUTHPYIOIIAM 3aMacoM
MOJIMBHOM BOJABI — MPEJONPEACTIIN BEJCHUE KaK
OpOIIAEMOr0 3eMIIEJIENNs, TaK U BHEJIPEHUS TOXK-
HUBHBIX POMEXYTOUYHBIX KYJBTYp — TOPYHLEI Oe-
JIOW, TOHHWKA OeJoro, s’aMeHs SpoBOTrO, (amennn
PAOMHKONUCTHON, PEIbKH MAacIMYHON Ha QoHe mo-
JIMBA JTOKJCBaHUEM.

brnaronpusaTHBIl arpokIMMaTHYECKUM TMOTEH-
[[UaJl 3eMJIe/IeIbuecKoil TepPUTOPUH BBILIICHA3BAH-
HOM KommaHmu W OecrnepeOoifHOe oOecreueHue
MOJINBHOW BOJOW (OpPOIICHHE [OXK/I€BATLHBIMHU
YCTaHOBKaMH) MO3BOIISIOT pa3MeNaTh MOXHUBHBIX
CHUJICpaTOB: ropyHuIilbl O€JIoH, JOHHHUKA Oeoro, s4-
MeHS SIpOBOTO, (arenuu pIONHKOINCTHON, PeIbKH
MacCJIMYHOW TOCJIe paHOyOUpaeMoil 03UMOM IIie-
HHTBI ¥ 3Q¢GEKTHBHO HCIIONIH30BaTh KO3 (GUIIHESHT
none3Horo naeiictBus (KIIJI) dorocuHTeTHUECKON
aktuBHOU pamuaru (DAP) Bo Bpems BereTaruu
MOKHUBHBIX CHUACPATBHBIX KYJIBTYD.

Ha stom arporexandeckoM (hoHE OpOIIaeMOro
3eMIIe[ieNusl oy4aroT OoraTyio GpuroMaccy cuie-
paToB, W IeeHANPaBIeHHO UCIIONB3YIOT UX B BUE
3€JIeHbIX YA0OpEeHHH.

Takoit MOCTaHOBKE BOIIPOCa CIIOCOOCTBYIOT
OnaronpuATHBIE METEOPOIOTUYECKUE TaHHbIE paii-
OHa uccliefioBanus (Tabmuma 1).

TemmnepaTypHbIe pecypchl TEIUIOTO IEPHOAA Pe-
THOHA MCCIEIOBAaHUM XapaKTepU3yIOTCA JOCTaTOU-
HOM CyMMOH akTHBHBIX TeMmeparyp Beime 10°Ce,
KoTopas cocrasisieT 3500°, 4TO CBUIETETBCTBYET O
BBICOKOW TEII000ECTIEYeHHOCTH.

[IponomKuTenbHOCTh TEIUIOTO MEPHOAa PaBHsI-
etcsd 250 mueii.

CpennerozioBasg TemIieparypa BO3AyXa paBHa
+9,6°C (tabm. 1).
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Tab6aunma 1 — Mereoposoruueckas XapakTepucTUKa KIMMaTH-
YECKUX IOKazaTeliel 3eMIIeIeNTBYeCKUX TEPPUTOPHUIA KOMITAHUH
Kupbn

XapaxkTepucTuka 3HaueHue
Temneparypa Bo3ayxa,°C 9,5°C
CaMoro TEIJIOro Mecsia (M) 23,9°C
CaMOT0 XOJIOHOTO MecsIa (STHBaps) -5,1°C
T'omoBoe KOIMYECTBO OCAAKOB, MM 400 mm
[IponomKUTENbHOCTH TEIUIOTO IEPHOAA, THU 250 nueit
[ponomKkuTebHOCTH OE3MOPO3HOTO MIEPUOIA, THA 185
Cymma temmnepartyp Bbite 10°C,° 3500

BrlieHa3BaHHBIE METEOpPOJOTHYECKHE MOKa-
3aTeNld 3€MIIEJIEIbYECKOM TEPPUTOPUU KOMITAHUU
KupOu naroT BO3MOXXHOCTH pa3Melarb MOYKHHB-
HbIE U O3UMBIEC NPOMEXYTOUHBIE KYJIBTYpHI MOCIE
yOOpPKH 3€pPHOBBIX KOJIOCOBBIX KYJIBTYp U PaHOYOH-
paeMbIX oBolIel. 37ech LenecooOpa3Ho pa3MelaTh
[TO’)KHUBHBIE CHJEpANbHbBIE KYJIbTYpHI, IIpeJHA3HAa-
YeHHBIE Ha 3eJieHbIe yI00peHHs, KOTa IMOCie HUX
pasmeraercst KapToges.

BHenpeHHBIE Ha MOJISAX 9TOW KOMITAHWUHU CHIE-
palibHBIE KYJBTYPBI: TOpuHIa Oeinasi, JOHHUK Oe-
JIBIH, STIMEHB SIPOBOM, (auenus pAOMHKOIUCTHOM,
peabKka MaclH4yHas — WHTEHCHBHO HAKaIlUIMBAIOT
PacTUTENBHYIO Maccy, U OHM UMEIOT KOPOTKHM Be-
FeTallMOHHBIN NEPUOJ pa3BUTHUS, BEICOKHE aJalITHB-

HBIE BO3MOYXHOCTH K yCIIOBHISIM BO3/ICTIBIBAHUS TIPH
OPOILICHHUH.

OcHoBHas puToMacca NOXKHUBHBIX CUIIEPATBbHBIX
KyIbTyp — ropuniia Oemnasi, TOHHUK OeIbId, SIMEHb
SIpOBOH, (hariennsi pIOVHKONMCTHAS, pelIbKa Maciid-
Hasl, BO3JICJTBIBACMBIX Ha IMOJISIX KoMianuu Kupowu, co-
cpenotoyeHa B HagzeMHol Macce (77,6 — 83,1 %).

3nechk 3 ekt oboraiieH!s OPOIIaeMOit MalIH1
OpPraHMYECKUM BEIIECTBOM J[OCTUTACTCS BHEAPCH-
HBIMH B CEITbCKOXO3SHCTBEHHOE MPOU3BOJCTBO CH-
JieparaMu, 0COOEHHO OoraTod HaJ3eMHON MacChl,
BBITIOTHSIFOIIIUMU POJIb 3€JICHBIX yI0OPCHHIA.

[TosTomy wmcrmone3ysi BCIO Ham3eMHYyIO (uto-
MacCy CHJCPAIbHBIX KYJIBTYp B Ka4€CTBE 3€JICHBIX
yIOOpEHMIA MOXKHO JOOHMTHCS BECOMBIX pe3yJibTa-
TOB B OMOJIOTH3AIINU OPOIIAEMOTO 3EMIIECITHSI.

DTO BUJHO U3 MaTE€PHAJIOB UCCIICJOBAHUM, ITPH-
BEJICHHBIC B Ta0uuIe 2.

Ilo maTepmasiaM MHOTOYHCICHHBIX HCCIEIO0-
BaHUH B OCHOBE OMOJIOrMYeCKUX (PaKTOPOB CO-
XpaHeHUs ¥ TMPEYMHOXKEHUS TUIOAOPOIMS TalllHHU,
OCHOBHAs POJIb IPUHAJICKHUT TIPUEMY CHIEpaIlii,
MO3BOJISIONIUI MMOYTH YJIBOUTH KOA(D(DHUIIUCHT IO-
nesnoro aeiictus (KI1J]) ¢oTocuuTeTHUEeCcKO aK-
TuBHOU pamuaruu [10, 11]. D10 camsiit 3 dexTrn-
HBII ¥ SKOJIOTUYECKHU JCIICBBIN IPUEM 000TaIlICHHS
MOYBEI OOTaThIM OMOIHEPTETUYECKUM MaTEPHAIIOM
MIPH MOBBIIICHAH TUIOIOPOANS TTOYB.

Ta6muna 2 — Iloka3aresnn Hag3eMHOH (QUTOMACCHI MPOMEXYTOUHBIX NOXHUBHBIX KYJBTYP BO3/ICIIbIBAEMbIE HA MOJIAX KOMIIAHHUH

Kup6u Anamennsckoro paiiona Yyiickoii o6nactu

O6uas duromacca IMoka3arenu HaA3eMHOM (UTOMACCHI, KI/Ta
Ne BapuanTsl
CHJIEPATOB, KI/Ta CBEKas, 3eeHast cyxas % BIIQXKHOCTHU
1 Kontposns ¢ N, P, K - - - -
2 Topunua 6enast 12349,8 47760 8310,0 82,5
3 JloHHUK OerbIit 6308,9 15923 3566,7 71,6
4 Slamensp sSpoBoit 5912,4 15544 32333 79,2
5 Danenus pAOUHKOIUCTHAS 8719,9 21974 39333 82,1
6 Penpka macinyHas 12140,3 49309 8333,3 83,1

Kpome Toro, Goraras HanmzemHas ¢Quromacca
MOXKHUBHBIX CHIEPATBHBIX KYJIbTYD Ha MOJSIX KOM-
mannn KupOu momaBiseT pa3BUTHE COPHOHM pac-
TUTEJILHOCTH, OBICTPO HaOUpas OOraTyro 3eJCHYIO
Maccy U HE OCTaBJISIFOT MPOCTPAHCTBA JIJIS CONTHEY-
HOTO CBETa MPH Pa3BUTUU COPHON PaCTUTEIHLHOCTH,
a TaKKe yIaydlraeT (UTOCAHUTAPHOE COCTOSIHUE
MOJIEH.
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Urak, BHEIpEHNEM B IIPOM3BOJICTBO CHIICPATOB
3aTyIIEeBBIBACTCS HETATUBHOE BIUSHHE MTOBTOPHBIX
TOCEBOB CEJILCKOX03AMCTBEHHBIX PACTECHUH.

Kax H3BECTHO, ITIOKHUBHBIC CUACPAJILHBIC KYJIb-
TyphI, paclaxuBaeMbleé OCEHBIO BO BpeMs BereTa-
O, OCTAaBJIACT B opomaeMofx'I IIanmrHe KOMIIaHUU
KupOu cBexue, BereTupylomuye KOpHU U 3eJeHbIE
MO’KHUBHBIE ocTaTku. Tak 3eneHast puromacca cu-
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JIepaToB: TOPUYHIIBI O€JION, JOHHHUKA 0€JI0r0, SYMEHS
SIPOBOTO, (hareany psIONHKOIUCTHOM, pEeabKA Mac-
JUYHOM cocTouT u3 77,6-83,1 % BIaKHOCTH U OHU
B TAKOM CBEKEM COCTOSTHUM PACIIaXUBAIOTCA B Malll-
Hio. Takas 3emeHas uromMacca ONTHMAIFHO MH-
HEpaJN3yeTcs TIOYBEHHBIMH MHKPOOPraHU3MaMU
U TIOBBIIIAET MHKPOOHOJIOTUYECKYI0 AaKTHBHOCTH
MalIHU.

IIpoBenennsie B EBpoa3smarckoM KOHTHHEH-
T€ MHOTOYHCJICHHBIE HAy4YHO-HCCIEIOBATEIbCKUE
paboThl AOKa3ajgl, YTO CHJEPAIbHBIE KYJIBTYPHI
camblii 5((HEKTUBHBIA U ACMIEBBIA MPHUEM BOCIIPO-
U3BOACTBO IJIOJOPOAUS MOYB, T.€. OHU SIBISIOTCS
WMCTOYHHUKOM ITOTIOTHEHUS JJIEMEHTOB NMUTAHUSA U
OpPraHWYEeCKOTO BEIIECTBa MOYBBI M HMEET OO0JIb-
o€  arpodKOJIOTHYEcKOoe, JHeprocOeperaroiiee
M DKOHOMHYECKOE 3HAYCHHE, COCTABIISSI OCHOBBI
BEJICHUS OPraHMYECKOr0 CEIbCKOT0 XO35AHCTBa
[12-29].

s MoYBEHHO-KJIMMAaTHYECKUX ycinoBui LleH-
TpalbHOM 4YacTh YyWCKOM JOJNUHBI BECbMa IIEp-
CIICKTHBHBIM SIBIISIETCSI arpOTEXHUYECKUN MOAXOI,
OCHOBaHHBI Ha pPalMOHAIFHOM HCIOJIB30BAHUU
ounoknmumarunyeckoro norenimana (BKII), u ¢ xax-
JIOro TeKTapa TMOJIMBHOW MaIllHW BO BTOPOW IOJIO-
BUHE JIeTa MOJIy4yaT JOMOJIHUTEIbHBIN ypoXKail 3e-
JICHOH Macchl (3eNeHoe y1o0peHue) myTeM pacilu-
PEHHSI TOCEBOB MOKHUBHBIX KYJIBTYP MOCIE YOOPKH
yposKasi paHO yOHpaeMbIX CelNbCKOXO3SHCTBEHHBIX
KYJIBTYp, T.C. pa3MeElLIeHHEe CUAEPaToB He Tpely-
10T BBOJia JONOJIHHUTEIBHON IJIOMIAIN OpOIIAEMON
TIAIIHH.

1o ocraBnsiemoii Ha moJie Ha3eMHOH pruTOMAac-
Chbl TUAMPYET CUAEPATIbHAS KyJIbTYpa — pebKa Mac-
yuyHas (49309 kr/ra), a BO BTOpOM MECTE CTOUT—
ropunna 6enas (47760 kr/ra).

Kax n3BecTHO, OCHOBHBIM MCTOYHHUKOM IOCTY-
TUIEHUS] OPTaHUYECKOT0 BEIIECTBA B MOYBY SIBIISIIOT-
Csl OCTAaTKH 3€JICHBIX PacTeHU (KOpHU U Ha/l3eMHast
¢uTOMacca), a TakKe OCTaTKH OTMEPIIUX MHUKPO-
OpPraHU3MOB M MOYBOOOUTAIOIINX KUBOTHBIX. DTH
MOCTYMAOIIMEe B TOYBY OpPraHUYECKUE BELIECTBA
MOJIBEPTaloTCsl OMOXMMHYECKHM TIpOIeccaM IoJ
BO3/IEMICTBHEM MHKPOOPTaHNW3MOB M IPOUCXOIUT
MpoIecc uX TyMUpUKauU U MUHepanu3anuu. [lpu
3TOM NMHUTATEIbHBIE 3JIEMEHTHI CTAHOBATCS JTOCTYII-
HBIMHU U1 PAaCTEHUI.

B namem ciywae 3emeHas Haa3eMmHas (QHUTO-
Macca CHJIepaToB: ropunna Oenasi, JOHHUK Oebli,
SYMEHb SIPOBOH, (aLenusi psOMHKOINCTHOM, pelb-
Ka MacJM4YHas SBISETCS XOPOIIUM OHOdHEepreTnde-
CKHMM MaTepuajoM il MOYBEHHBIX MUKPOOPTaHU3-
MOB M IIPH HMX 3alallke MOBBIMIAEeTCS OHOIoTHYe-
CKasi aKTUBHOCTb ITOYBBI.

Maroe KonM4ecTBO HaJJ36MHOM MAacChl OCTaBJIs-
€T NMOKHUBHAs KyJbTypa — spoBod sumeHb (15544
KT/ra) ¥ MOHHUK Oeinbrit (15923 kr/ra).

Ceexas HamzeMHast (utomacca danenuu ps-
OMHKONIMCTHOM cocTasisieT -21974 kr/ra.

Ecmm mocie pacmamku 6oratoit GUTOMACCHI CH-
JepalIbHBIX KYJIBTYp — ropuuiia Oenas, JOHHHUK Oe-
JbIH, STUYMEHb SAPOBOM, (auenus psOMHKOIMCTHOM,
peapKa MacaudHas (ITO3THSST OCEHb) HACTYITUTh XO-
JIOAHBIE KIMMAaTHYECKUE YCIOBHUS, TOTAa MHUHEpa-
JU3anus pacTUTENbHBIX OCTATKOB KOHCEPBUPYIOTCS
JI0 BECHBI M OypHOE MHUKPOOHMOJIOTHIECKAS aKTHB-
HOCTBH IIOYBBI TPUXOIUTHCS BO BpEMs BereTaluu
KapTtodens. ArpoHomMuyeckas ciayx0a KOMIIaHUH
Kupbu crapaercst co3naTh Takoe yCIOBHE.

Takum o0Opa3om, (uTOMacca CHUICPATOB B IIO-
YBEHHO-KJIMMAaTHYECKUX YCIOBHSIX LEHTPAIbHON
yacTu YyHCKOH JOJMHBI IPU CO3/IaHUH BECHOM OII-
TUMAaJIbHBIX YCJIOBHH AJISI Pa3loKEHHS MHUKPOOP-
raHU3MaMH IIOYBBI, MOTYT MaKCHMAaJbHO ChIIPaTh
POIIb 3€TEHBIX YA0OpEHHH.

HUrak, ocenbto, B IepBOi ieKaie OKTSIOps Ha MMo-
JSIX TIO’KHUBHBIX CHUAEPANbHBIX KyJIbTYp- TOpUHLA
Oenast, TOHHHUK OeJblid, STYMEHb SIPOBOH, darenus
PAOMHKONUCTHON, peAbKa MaciIuyHasl IS JTyqlien
pazmenku OoraTroil Haa3eMHOW MacChl CHIEPaTOB
NPOBOSIT 00PAOOTKY TSXKEITBIMU TUCKOBBIMU OOPO-
HaMH. 3aTeM MPOBOIAT 3s10J1€BYI0 BCHAIIKY OOBIY-
HBIMH TUTYTaMH{ Ha TIyOouHy 25-27 cM.

B Takux GaronpusTHBIX yCIOBUSIX IIOYBOOOpa-
30BaHMA (IPUPOAHBIC U AHTPOIIOTEHHBIE (PaKTOPHI)
U TP TTOCTYIICHUH B MIOYBY OOTaTON CBEXKEH Hal-
3eMHOU (UTOMACCHI CHICPAIBHBIX KYIBTYp, BEC-
HOM IpH BereTalyuy KapTogens pe3Ko MOBHILACTCS
MHUKPOOHOJIOTHYECKasi aKTUBHOCTb IO4YBbI. Beiea-
CTBHE 4Yero, 00ecrieyuBaeTCs JIy4llas MUHEepann3a-
LU MOCTYNAIOUIMX B IMOYBY PaCTUTENBHBIX OCTaT-
KOB 3€JICHBIX CHICPAIBHBIX KYJIbTYp, YTO OKa3bl-
BaeT IMOJIOKUTEIBHOE BO3JCHCTBHE HAa TOYBEHHOE
IUIOIOPOJIUE U MUTaHUA KapTodes.

Buenpennbie Ha opolaeMoi nainrHe KOMIaHuU
Kupbu cugepanbHble KynbTypbl- ropunna Oeias,
JIOHHUK OeTbId, SYMEHb SIPOBOH, (harenus psOuH-
KOJINCTHOM, pe/ibKa Maciaru4yHasi, OCie pachaiiky B
MOYBY 3€JICHOW pacTUTEIbHON Macchl, 000TaIaoT
MIOYBY CBEXHM OPIaHUYECKUM BEIIECTBOM U BBI-
MOJTHSIFOT POJI UCTOYHUKOB IHUTATEIbHBIX JJIEMEH-
TOB — a30Ta, Gpocdopa, Kalus U APYTHX BELICCTB.

Kpome Toro, BecHO# mpu OypHOM pa3iioKeHUN
(duToMacchl B MPU3EMHBIA BO3JyX aTMOC(EPHI BbI-
JensieTcsl YIIIEKUCIBIH ra3, 4YTo CIIOCOOCTBYET aK-
TUBHU3ALMU Tpoluecca (POTOCHHTE3a U YBEIMUYEHUIO
ypoxas kaprogens. Mrak, ocraBisieMble B IOYBE
3eJIeHble TOCIIeyOOpOYHBIE pacTUTENbHBIE OCTaT-
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KH CHIIEPATBHBIX KYJIBTYp XOPOIIO 00ECIIeYHBAIOT
MUTATEITFHBIMHU 3JIEMEHTaMH OCHOBHYIO CEITbCKOXO-
3SIUCTBEHHYIO KYJbTYpYy (KapTodelib) BOBpeMs ee
BEreTaluu.

BrimienazpanHblIi MOYBOOOPA30BATEITLHEII
Mpolecc MO3BONSET, YIAy4llaTh MUTATENbHBIA pe-
JKUM OpOIIaeMOH MAlllHA U CO3AaeT MPEIOCHUIKH
JUTS yBEITUIEHUS YPOXKAWHOCTH U Ka4eCTBa MPOIYK-
WU KapTOQelis.

Wzyvaemble cuepatsl MPEeACTaBISIIOT 3KOJIOTH-
YEeCKH YMCTHIE, SKOHOMUYECKH BBITOJHBIE 3E€JICHBIC
yI00peHUsl, KOTOpbIe 0a3UpyIOTCS HAa HCIOJb30-
BaHWU PECYpPCOB COJTHEYHOW SHEPTHH JUIsl TPOU3-
BOJICTBAa OpraHWYecKkux ynoOpenunil. BHenpenue B
CEJIbCKOXO03SMCTBEHHOE TIPOU3BOJICTBO NMOKHUBHBIX
CHUJ/IEpaToOB — rOPYHIIBI O€IoN, JOHHUKA Oeoro, s4-
MeHS SIpOBOTO, (panennu pIOMHKOINCTHON, PeIbKH
MaCJIMYHOW TOBBIIIACT TUIOJOPOJAUE OPOIIAEMOM
TMIAIIHA U YPOKaWHOCTh, M KAYeCTBO KIyOHS KapTo-
(hexst, BCIEACTBUE YETO, TOJHUMAETCS SKOHOMHUYE-
ckast 3((HEeKTUBHOCTh M PEHTAOCITBHOCTh BEICHUS
otpacnu kapTodeneBoacTsa. [Ipu aTom, HEoCTIOpH-
MBIM TMPEUMYIIIECTBOM BBIIICHA3BAHHOW arpoTex-
HUKHU TPOU3BOJICTBA KapTOQEIs SBISETCS MOTyde-
HUE SKOJOTHYECKH YUCTON MPOITYKIHH, T.€. KITyOHH
KapTodelsi, NoIy4YeHHbIE M0 TPUHIUTY OnoJIorHYe-
CKOTO 3eMJICACIHS.

Arapras oTpacib koMmmaanu Kupou crapaetcs
COXPaHSTh STOT TPEH]I, YTOOBI 32 HUMHU OCTANACh U
pa3BHUBaNaCh PEITyTalUs MOCTABIINKA BHICOKOKAYe-
CTBEHHOM, DKOJOTUUYECKH UYHCTOM CEIbCKOXO3Sii-
CTBEHHOH NPOAYKLIMH.

BriBoabI

[TomyueHHble pe3ynbTaThl HAy4YHO-HCCIENI0BA-
TEJICKOW pabOThI HA OCHOBE FOCYAapCTBEHHO-4aCT-
HOro maptHepcTBa KBIPrbI3cKOro HalMOHAIBHOTO
arpapHoro yamuBepcutera umeHu K.M. Ckpsbuna
u kommnanuu Kupou AnameawmHckoro paiioHa Uyii-
CKOM 00JIACTH TIO3BOJISIIOT CHIENIATh CIEAYIONINE BbI-
BOJBI:

— arpokiiuMarudeckue ycioBus LleHTpanbHON
yactu Yyiickoil monuHbl KeIpreisctana mpu o0e-
crieyeHnu OecrepeOoitHOTO OpOIICHHUs TO3BOJISIOT
pa3sMelarb I0Ci€ pPaHO YOMpaeMbIX CEIbCKOXO-
3SMCTBEHHBIX KYJIBTYp MOKHUBHBIE CUIEPATHI, KO-
TOPBIX MOKHO HCIOJb30BaTh B KaUECTBE 3€IJICHBIX
yI00peHMIA,

— 13 001Iero Koiu4yecTBa (PUTOMACCHI MTOKHUB-
HBIX CHJEPAIbHBIX KYyJbTYp OCHOBHAs 4acTb CO-

22

CTaBIISICT HaJ[3eMHasl pUTOMACCa, Ha JIOJFO KOTOPBIX
npuxoautsest 77,6-83,1 % ot oOmieit puTomacce u
OHH BBINOJHSIOT POJIb 3€JICHBIX YI00pEHHIA;

— pa3BuTas HaJg3eMHas (puTOMacca MOXKHUBHBIX
CUZEPaIbHBIX KyJIbTYp — TOPUUIBI OETION, TOHHUKA
Oemoro, sraMeHs1 APOBOTO, (harennu pIOUHKOIUCT-
HOH, peIbKM MAaCIM4YHOH SIBJISETCS XOPOLIMM IOJ-
CIIOPBEM NPOTHUB COPHOW PACTUTENBHOCTU U YIyd-
nraeT puTocaHUTApHOE COCTOSTHUE IOJEH;

— HaKOIUICHHYIO (huTOMAaccy MOKHUBHBIX CHJIE-
pPaTBHBIX KYJIBTYp HEOOXOOMMO HCIIONB30BATH MO
HA3HAYECHHIO — JUIS MOBBIIIEHUS IUIOAOPOANS 0B,
KaK 3eJleHoe ynoOpeHue M He CTOMT OTYYKAATh C
MOJIs, HWCHOJNb30BaThb Ha XO3SMCTBEHHBIE HYKIBI
(ceHo, ceHaX | 1p.) ;

— TP TPOBEACHUH 3s50J1€BOM BCIAIIKK Ha TO-
JAX CHUIEPANbHBIX KYJIbTYp HY)KHO OCYIECTBUTbH
TTOJTHYIO 3aJeNIKy O0oraTol Ham3eMHOW (UTOMACCHI
B [IOYBY;

— BECHOM Ha BCIAXaHHBIX MOJISAX CHIEPATOB
HYXHO CO3J]aTh ONTHUMAJIbHBIA BOJIHBINA, BO3IYII-
HBIH W TeMIepaTypHBIH PeXHUMBI, HEOOXOAUMBIE
JUTsL OITUMAJIBHOTO TPOTEKAaHUS Mpolecca MUHepa-
JU3aIUN PACTUTENBHBIX OCTAaTKOB CHIEPATOB, UTO
BaYKHO IIPH MOTIOJIHEHUHN OPTaHMYECKOTO BEIECTBa,
peXKuMa MUTaHUS [IOYB, YCHJICHUIO (POTOCHHTETH-
YECKOM NESATEbHOCTH MU JUIsl IOBBILIECHUS YPOXKaii-
HOCTH U Ka4eCTBO MPOAYKLUUH KapToders.

KondummkTt nurepecon

ABTOpPBI COBMECTHO pPa0OTaIM, HMPOYHUTAIH H
03HAKOMJICHBI C COJIEpP)KaHHEM CTaThbU M HE UMEIOT
KOH(IUKTa HHTEPECOB.

BaaropapuocTn

ABTOpEI cTaThu Onaromapusl pekropary KHAY
1 nupexiun komnaanu KupOsl 3a pecTaBIeHHYIO
BO3MO>KHOCTb ~ BBINIOJTHEHHMSI HAy4HO-HCCIIEI0Ba-
TEJIBCKOM paboThl B paMKax roCyJapCTBEHHO-4acT-
HOTO MapTHEPCTBA.

Hcrounuk puHaHCMPOBaHUS

Hacrosimast pabora Obuta BeionHeHa B Keip-
IBI3CKOM HAIlMOHAJBHOM arpapHOM YHHBEPCUTETE
M. K.1. Cxpsbuna kak acriupaHTCKas HAyqHO-HC-
crefoBaTenbCcKast pabota U moanep:kana Jlenapta-
MEHTOM Hayku MUHHCTEpCTBa 00pa3oBaHMs U Ha-
yku Keipreizckoit Pecry6nuku B 2015- 2018 rogpt.
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AHATOMMYECKMIA AHAAU3 KOPHEBULLIA
N KOPHA RHODIOLA SEMENOWII

AAS paclUMpeHns HOMEHKAATYPbl OTEYECTBEHHONO AEKAPCTBEHHOIO PACTUTEABHOIO Cbipbs M
MOAYYEHUs HOBbIX (PUTOMpPENnapaToB aKTyaAbHO MpMBAEUEHME AMKopacTtylen paopbl. OAHUM U3
HOBbIX peAcTaButeAei seasetcs Rhodiola semenovii Boriss. INepBbim 3Tanom hapMakorHOCTUYECKOro
aHaamsa ceorcTe Rhodiola semenowii (Regel & Herder) Boriss. siBASIeTCSl aHaAM3 KOPHEBMLLLA M KOPHS,
B KOTOpbIX, MO AAQHHbIM AUTEPATYPbI, COAEPXKATCS (DEHOAbHbIE TAMKO3UADI, (DAABOHOUABI, AYOUAbHbIE
BELLEeCTBa, 3(PUPHbIE MacAa, Makpo- U MMKPOIAEMEHTbI, M Ap. LleAblo HacTosLLero MccAeA0BaHMs
SBASIETCS TMCTOXMMMYECKMI aHaAM3 M OLleHKA aHAaTOMMUYECKMX OCOOEHHOCTEN MOA3EMHbIX OpraHoB
Rhodiola semenowii Boriss. PesyabTatbl nokasbiBatot 4to Rhodiola semenowii Boriss nmeert kopy
KOPHEBMLLLA CBETAO->KEATOrO LIBETA, KOTOPbIA MOXHO YBUAETb MPU COCKAOAMBAHMM HAPY>KHOrO CAOS
Kopbl. M3yueHne mukponpenapatos kopHeeuia Rhodiola semenowii Boriss nokasasa uto kopasas
YacTb MapeHXUMbl PbIXAasi, HE POBHas, B HEKOTOPbIX ydyacTkax KpyrHas. [MpoBoasuas cuctema
KOPHEBMLLLA MyUYKOBOrO CTPOEHMS PACMOAOXKEHbI B LIEHTPE KOPHS B HECKOAbKO psiaoB. CBoeobpasHoe
pacnoAoxeHue (AO3Mbl B BUAE YAAMHEHHbIX Y4acTKOB. PaauaAbHOe CTpOeHue KCMAEeMbl KOPHS 1
OAMHOYHOE PACMOAOXEHUE COCYAOB B LIEHTPE OCEBOrO LIMAMHAPA. HaAnume npocTbiX KpaXMaAbHbIX
3epeH B MApPEHXMMHbIX TKaHAX KOPHEBMLLA M KOPHS. [lapeHXMMHble KAETKM PasAMUYHOrO CTPOEHMS.
AaHHbIN aHaAM3 HEeOOXOAMM Ham AAs BOAee AETAAbHOrO M3yuyeHusl ckoraeHusi BAB B kaeTkax
pasAMYHbIX OPraHOB Ha AaHHOM 3Tarne KopHs Rhodiola semenowii

KAtoueBble CAOBa: AEKAPCTBEHHbIE PACTEHMS, TUCTOXMMMS, KCUAEMA, (DAO3MA, KOPEHb.
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'Al-Farabi Kazakh National University, Kazakhstan, Almaty
2Republican state enterprise on the right of economic management “Central Laboratory
of Biocontrol, Certification and Preclinical Trials” of the Science Committee of the Ministry
of Education and Science of the Republic of Kazakhstan, Kazakhstan, Almaty
*e-mail: Naz-ik@mail.ru

Anatomical analysis of root and rhizome Rhodiola semenowii

To expand the range of domestic medicinal plant materials and obtain new herbal remedies, it is
important to attract wild flora. One of the newest representatives is Rhodiola semenovii Boriss. The first
stage of the pharmacognostic analysis of the properties of Rhodiola semenowii (Regel & Herder) Boriss.
is the analysis of the rhizome and root, which, according to the literature, contain phenolic glycosides,
flavonoids, tannins, essential oils, macro- and microelements, etc. The aim of this study is histochemical
analysis and assessment of the anatomical features of the underground organs of Rhodiola semenowii
Boriss. The results show that Rhodiola semenowii Boriss has a light yellow rhizome bark which can be
seen when the outer bark is scraped off. The study of micropreparations of the rhizome of Rhodiola
semenowii Boriss showed that the crust of the parenchyma is loose, uneven, in some areas large. The
conducting system of the rhizomes of the bundle structure are located in the center of the root in several
rows. A peculiar arrangement of phloem in the form of elongated sections. Radial structure of the root
xylem and a single arrangement of vessels in the center of the axial cylinder. The presence of simple
starch grains in the parenchymal tissues of the rhizome and root. Parenchymal cells of various structures.
We need this analysis for a more detailed study of the accumulation of biologically active substances in
the cells of various organs at this stage of the root Rhodiola semenowii

Key words: medicinal plants, histochemistry, xylem, phloem, root.
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Rhodiola semenowii Tambipbl meH
TaMbIPLLIACBIHbIH, AHATOMMSIABIK, CapanTamachbl

OTaHABIK, ABPIAIK  ©CIMAIK  HaMeHKAAQTYpacbiHbIH CaHbIH apTTbIPy J>K8HE >KaHa ABPIAiIK
npenaparTapAbl aAy YLIiH Xabaibl 6CIMAIKTEPAI 3epTTen Kocy KaxeT. OCbIHAAM 6CIMAIKTEPAIH >kaHa
ekiaaepiHiH 6ipi Rhodiola Semenovii Boriss. Rhodiola Semenowii (Regel & Herder) Boriss eciMairiHiH
(hapMaKOAOIMSABIK, KAaCMETTEPIH TaAAAyAbIH OipiHLII Ke3eHi GOAbIN 9AEOMET KO3AEPIHIH AepeKkTepiHe
COMKEC, TaMblp MEH TamblplUaHbl TAAAAY Ke3iHAE GeAiHreH (DEHOAAbI TAMKO3MATEP, (DAABOHOMATED,
AYOUAAI 3aTTap, 3hMp ManAapbl, MaKpo- XXoHe MMKPO3AEMEHTTEp, XXoHe T.6. byA 3epTTeyaiH makcatbl
— Rhodiola semenowii Boriss eciMAIriHiH >Xep acTbl MyLUeAepiHiH aHAaTOMMSIABbIK, epeKILeAiKTepiH
TMCTOXMMMSIABIK, TaApay >koHe Oaranay. 3eptreyaep kepcetkeHaer Rhodiola semenowii Boriss
OCIMAITIHIH Tamblp Kabbifbl akwbIA capbl TycTi. Rhodiola semenowii Boriss eciMmairiHiH TamblpbiHaH
MMKponpenapaT KecCiHAiCiHeH OaikaAraHAal Tamblp KabblFbIHbIH MapeHXMMacbl GOPMbIAAAK, XKOHE
6ip Teric emec, kenbip aMakTapbiHAA ipi 6OAbIN KeAeAi. LLIOFbIpAbI KYPbIAbIMABI TaMblp XYMECIHiH
©TKI3rilll LHOKTapbl TaMbIPAbIH OpTacbiHAa OipHelle KatapAa opHaAackaH. MAO3MaHbIH CO3bIAFaH Ky1Ma
TYpiHAE epekile OpHaAacybl 6Gankasaabl. Tybip KCMAEMACbIHbIH PaAMaAAbl KYPbIAbIMBI XK8HE OCbTIK
UMAMHAPAIH OpPTacbiHAAFbl TaMblpAap GipKeAKki OpHaAackaH. Tamblp MEH TambIPAbIH, MapeHXMMAAbIK,
TIHAEPIHAE KaparnanbiM KpaxMaa ASHAEPI 60AaAbl. [TapeHXMMaAbIK, XKacyllaAap 8PTYPAI KYPbIAbIMAbI.
AtaaraH capantama 6i3re Rhodiola semenowii Boriss eCiMAiriHiH TypAi MylueAepiHae »kuHaaraH 563

MOALLIEP] MEH KE3AECYiH MYKMST (PUTOXMMMSIABIK, CapanTama Xypridy KesiHAe KaxeT GOAAAbI.
TyitiH ce3aep: ABPIAIK 6CIMAIKTEP, TMCTOXMMMS, KCMAEMA, (PAO3MA, TambIp.

BBenenue

B Hacrosimee BpeMs, HECMOTpPSI Ha 3HAYUTEIIb-
HOE KOJIMYECTBO COBPEMEHHBIX JICKAPCTBEHHBIX
MPEeraparoB, MOJYYCHHBIX CUHTETHUYECKUM ITyTEM,
WHTEpEC K JIEKaPCTBEHHBIM CpPEJCTBaM, OCHOBAH-
HBEIM Ha TPUPOTHBIX OMOJOTUYECKA AKTHBHBIX
BEIIECTBAX, CTPEMUTEILHO BO3pacTacT. ITo 00b-
SICHSICTCS 9aCTBIMU TOOOYHBIMU AP PEeKTaMi CHHTE-
TUYECKHUX JICKAPCTBEHHBIX MPEIapaToB, B TOM YHUC-
JIe HeTaTHBHBIM BIMSHHUEM Ha TedeHb, mouku, [{THC
W BO3pacTaHWEM YHcla AUIEPTHYEeCKUX PeaKIui
[1]. JlekapcTBEHHBIE CPENICTBA PACTUTEIHLHOTO MIPO-
UCXOXK]ICHUS, BO3JIEHCTBYSI CUCTEMHO Ha OPTaHH3M,
perynupytoT (yHKIHHA Pa3IUYHBIX B3aWMOCBS3aH-
HBIX CHCTEM U OPraHoOB, IOYTH HE MMEIOT M000Y-
HBIX 3()(EKTOB, U MOTYT IPUMEHATHCS KaK JIJIs Jie-
YEeHWsI, TaK U IS MPO(PHUIAKTUKN CaMBIX Pa3IMIHBIX
3a0oseBaHuil [2]. 3HAUUTENHHYIO JIOJIO CPEe HUX
COCTaBJISIIOT PACTHTEIbHBIE OPOHXOJICTOYHbIE, Cla-
OuTenbHBIE, KEITYETOHHBIE, CEIaTUBHBIE U IPyTHe
JIeKapCTBEHHBIE cpeacTBa [3].

Jis pacimpeHusl HOMEHKIIATYPhl OTEYECTBEH-
HOTO JIEKAPCTBEHHOT'O PACTUTEIHHOTO CHIPhS U I10-
JIy4eHUsI HOBBIX (DUTOIPENapaToB aKTyaJIbHO MPH-
BIICUCHUE TUKOpacTymieH (hiaopsl. OJHUM U3 HOBBIX
npeacraButenell  sBisieTcss  pomuona  CemEHoBa
(Rhodiola Semenovii (Boriss)). DT0 MHOroJieTHEE
JIUKOPACTyIllee TPaBSHUCTOE PACTCHHUE CEeMEHCTBa

TOJICTSHKOBBIX — Crassulaceae, mpouspacraroriee
mo Oeperam TOPHBIX peK, BBICOTON mo 60 cM, Jn-
CThs 3€JICHBIC, MSTKHE, KOPHEBHIIE TOJICTOC, BET-
puctoe [4]. PacteHus cemeilcTBa TOJCTIHKOBBIE
(Crassulaceae DC.), kK KOTOpOMY OTHOCHUTCS H
Rhodiola semenovii (Regel & Herder) Boriss., sB-
JSIFOTCS  aKKYMYJIATOPAMH OPraHUYECKUX KHCIIOT,
YTO CBSI32HO C OCOOEHHOCTSIMH UX METa00IM3Ma Kak
CYKKYJEHTOB[5].

ITo cpaBHEHHIO ¢ XOPOIIO M3BECTHBIM aJIAMNTO-
TeHHBIM pacTeHueM Rhodiola rosea dutoxmmmde-
CKHE COCTAaBIISIONINE ABYX APYTUX BUIOB Rhodiola
(R. heterodonta u R. semenovii) ObUIH BBIICHEHBI
1 OXapakTepu3oBaHbl. J[Be OCHOBHBIC (DUTOXUMH-
YECKUE TPYIIBI BXOJSIINE B COCTAB PacTeHUs (Qe-
HOJIbHBIC ¥ [IMAHOTCHHBIC TIMKO3UIbI ¥ TIPOAHTOIM-
AHUIMHBI OBUIA BBIACIICHBI U UACHTU(HUIIUPOBAHBI
y TpeX BUAOB. XUMHUYECKOE CXOJICTBO CPEIU TPEX
BUJIOB HE HAOIOAATIOCh; OJHAKO, Y KAXJOro BHIA
ObUTH pa3iauuusd B (DUTOXUMHYCCKHUX COCTABJISIO-
mmx. R. heterodonta conepxana HegaBHO OOHapy-
JKCHHBIN (h)CHUIITAHOUTHBINA TTIMKO3H/I, TETEPOTOH-
TO3UJI, B JOMOJHEHUE K M3BECTHBIM COCIUHCHHSIM
TUPO30JI, BUPUIO3U]I, CATTUAPO3UI U POJAUOIIHAHO-
3ua A. O6a R. heterodonta n R. rosea conmepkamu
coequHeHUs (PEHUIITAHOM I, TIPOTIAHOMU I, KOTOPhIC
He Obutn oOHapykeHbl B R. Semenovii [6]. Anan-
TOTCHBI SIBJISIOTCS MOJU(PHUKATOPAMH PEaKIMU Ha
CTpecc, KOTOphIC, KaK CUUTACTCS, OKA3bIBAIOT BaX-
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HOC BJIMSIHAE HAa aKTHBHOCTH ITUTOKHMHOB U MMMYH-
HEI 0TBET [7]. Bee OobItie JoKa3aTenbCTB MTOKa3hI-
BaeT MOJOXHUTEIbHOE BIMSHUE BUIOB POIMOIBI Ha
MeTtabonuyeckue HapymeHus. Rhodiola crenulata
, onuH u3 BUnoB Rhodiola, TpagunuonHo ucmnosnb-
3oBasics B Kutae, menoe pacteHne UCOIb30BaIOCh
MIEPOPAITHLHO VITK MECTHO IS JISUeHUsI 3a00TIeBaHHH
JITKUX, KPOBOTEYCHHUH, OXKOTOB, TPaBM MSTKUX
TKaHeW, UMIIOTCHIINH U Tak janee [8].

CoBpemeHHBIE (hapMaleBTHYECKHUE HCCIIEN0Ba-
HUs BeIIBUIIH Oosee 140 coenMHEHNH, BBIIENEHHBIX
13 BUJIOB POMOIIBI, BKIItOYas PJIaBOHBI, KyMapHHBI,
JIETy4re BEIIeCTBA, aHTPAXWHOH U OpPTaHWYECKUE
kucnotel. KpoMe Toro, uccienoBarenn oOHapyx u-
JIY, 9TO CaJUAPO3H] MPUCYTCTBYET BO BCEX BUAAX
pona Rhodiola. ®dapmakonoruueckue uccienaoBa-
TeNHW TIOKa3alld, YTO B KIMHWYECKOW MPAKTHUKE H
AKCIIEPUMEHTAIBHBIX HCCICIOBAHUAX TIPerapaThl
Rhodiola rosea L., dKCTpakThl W aKTHBHBIC CO-
€JIMHCHUS BBIMOJIHSIIOT MHOKECTBO OMOJIOTUYECKIX
(hyHKIMHA, BKITIOYasi AMMYHHYIO PETYJISINIO, aHTH-
OKCHJIaHTHOE M MHTUOMPOBaHUE MPoudepanuu pa-
KOBBIX KJIeTOK. [I0CKOIIbKY BOCTIATUTENNEHBIA OTBET
UTpaeT BaXXHYIO POJIb B MATOJIOTUYECKOM IpoLecce
Pa3IMYHBIX 3a00JIeBaHUI, TPOTHBOBOCTIATUTEIbHAS
TEpamnus CTaja XU3HEHHO BaXKHBIM METOJIOM Jieue-
HUS Pa3IMYHBIX 3a00JIeBaHUH, TAKUX KaK CETCHC,
9HIOTOKCEMHUS, CEPIAEYHO-COCYAMCTHIE 3aloseBa-
HUS, AuadeT, HelpoJiereHepaTuBHbIC 3a00ICBaHMUS
U pak [9]. B cBsi3u ¢ 3TUM BO3pacTaeT akTyalbHOCTh
BCECTOPOHHETO U3yUYCHUs JICKAPCTBCHHBIX CBOWCTB
IpYTUX TpejacTaButenel poxa Rhodiola v, B 4acT-
HocTH, Rhodiola semenovii (Regel&Herder) Boriss.
Bo3MokHO, Takoif TIOAXO0/ TIO3BOJIUT BBHISBUTH ajlb-
TEPHATUBHBIC BO3MOXKHOCTH IIOJIyYE€HHUS HOBBIX
LIEHHBIX QuTONpenaparos [5] .

B HacTosimee Bpemsi, naxke B CTpaHax C BBICO-
kopa3BuTeiMu TexHomorusmu (CILIA, Kanana, Poc-
cust, Kopest 1 ip.) B pa3nuuHBIX 00JacTAX FEPOHTO-
JIOTHH IIUPOKO MUCIOIB3YIOTCS aHTH-IHIKUHTOBbIE
mpenapaTsl Ha OCHOBE JIEKAPCTBEHHBIX PACTCHH.
CucTeMHBIN XapaKTep WX ICHCTBHS M MPUMCHCHHUE,
B Clly4yae HMX JIOKa3aHHOU 0e30macHOCTH, 00YyCIIOB-
JUBACT MX BBICOKYIO 3(PPEKTUBHOCTD MPAKTHICCKO-
IO WCIOJIb30BaHUS B CaAMBIX PA3JIMYHBIX OOJIACTAX
memuiuabl [10-13]. Tlpenpimymume wmcciiemoBaHUs
mokasainu, 4ro Rhodiola semenovii Boriss. oka3bl-
BAacT MPEBOCXOAHBIH HMMYHOPETYISATOPHBIA d(h-
(bexT u ocnabiseT BOCHAIUTEIBEHBIC TOBPEKICHUS
IIPH Pa3JIMYHBIX 3a00JEBaHHUAX IOCPEICTBOM pe-
YIS JUQQPEpeHITUPOBKA UMMYHHBIX KIIETOK,
aKTUBAlIMM NyTel BOCMAIUTEIbLHON IMepeayu CUr-
HAJIOB U CEKpELMH BOCTIAIUTEIbHBIX (akTopoB [9].
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ITo maHHBIM TUTEPATYPHI B KIIETKAX KOPHEBHUIIA
1 KOPHS coziepkarcs (HeHONbHbIC MIIUKO3U b, (hia-
BOHOH/JIBI, TyOUJIBbHBIC BEIIECTBA, dPUPHBIC MACIa,
Makpo- M MHKpodJeMeHThl, u Ap. [14]. IlepBeim
9TanoM (HapMaKkOTHOCTHYECKOTO aHaju3a CBOWCTB
KOpHEeBHIIA U KOpHS Rhodiola Semenowii (Regel &
Herder) Boriss. siBIseTcs MX aHATOMUYCCKUIN aHa-
JIU3, KOTOPBIH 10 JTJAHHBIM JIUTEPATYPhl HE ObLT pa-
Hee UCCIIEeIOBAaH Y TaHHOTO BUaa. [103TOMy 1enbio
HACTOSIIETO UCCIEAOBAHUS SBISETCS THCTOXUMHU-
YEeCKHW aHaJ M3 U OLCHKA aHATOMHYECKHX OCOOCH-
HOCTEH MOJ3eMHBIX opraHoB Rhodiola semenowii
Boriss.

Matepuajbl H METOABI HCCIET0BAHMS

OOBEKTOM HCCIICIOBAHUS SBISIOTCS coOpaH-
Hble B (pa3y HBETEHMS W IUIOAOHOLICHHS, OYHIIECH-
HBIE OT 3€MJIH, pa3JieIeHHbIe Ha (hparMeHTHl U BbI-
CYLIECHHBIE KOPHEBHUILA W KOPHH MHOTOJETHETO
JTUKOPACTYIIETO TPABSIHUCTOTO PACTEHHS POIUOIBI
—Rhodiola semenowii Boriss., ceM. TOJICTSIHKOBBIX —
Crassulaceae. PacTuTenpHBIH MaTepHuaa OTOHpATH
B (aze miogoHomenus B 20 KM K I0T0-BOCTOKY OT T.
AnmMatel B paiioHe bombioro AJMaTHHCKOTO O3e-
pa. i1t npuroToBieHus IpenapaToB HCIOIb30BAIN
CBE)XE€ U BBICYIIEHHOE CBIPbHE.

J1a M3roTOBIEHHMS MHKpONpEnapaToB Npea-
BapUTEIHHO MTPOBOJMIN HarpeBaHUE CHIPHS B BOJIE
[15]. B Tepmocroiikyo kKoi0y BMeCTUMOCTHIO 50
M momernany 10 10 r kopHeH poaUoibI, 3aIHBa-
JU «JI0 3epKalla» OYUIIECHHOW BOJOW W KUIISATHIN
Ha BoAsHOHN OaHe B Teuenwme 10 muu [16]. 3aTem
KOJOYy OXJIaXXJalld, ChIPbe TEePEHOCWIH B YallIKy
IleTpu, 3amuBamu COUPTO-BOAHO-TIIMIEPUHOBOMN
cmechto (1:1:1) u BBIAEPKUBAIN TPU KOMHATHON
TeMreparype B TeueHue 2 4 i HaOyxaHus [17,
18, 19]. IIpocBeTnenue MUKpoOIpenapaTta MpoBO-
WA ABYMS CIIOCOOAMHM: a) HECKOJIBKO KYCOUYKOB
CBIPBS TIOMEMIAIIA B KOJOY WM TMPOOHUPKY, TPH-
OaBysur 5% BOAHBINA PACTBOP HATPHSI TUIPOKCHIA
(1:1) m xunsATHIN B TeueHue 1-2 MuH. 3aTeM CO-
JepKkuMoe BbutHBaNK B yamiky [lerpu (wnmm dap-
(hopoByI0 HamIKy), XUIKOCTH CIHBATH W CHIPhE
THIATEJIbHO NPOMBIBANTHM BOJOM OUYMIIEHHOH (OT
WHTEHCHUBHO OKpPAIICHHBIX aHTPAIEHIIPOU3BO/I-
HbIX). BBIHMMamum KyCOYKH CBIPhS CKaJbIEIEeM
WJIM JIOTIATOYKOM, JI€JIad TOHKHE CPE3bl M MOMe-
a1 Ha MPEAMETHOE CTEKJIO B KaILIIO pacTBOpa
XJopanruapata uiau rimnepuHa;6) Kycodku cei-
pbsl KHISITHJIM B PAacTBOPE XJOpalruapara, pas-
BeneHHoro Bonoi (1:1), B Teuenne 5-10 muH. (70
npocBetiieHus1). [IpocBeTeHHbIE KYCOYKU CHIPhS
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MoMellaiy Ha MpeIMETHOE CTEKJIO B KaIUIIo pac-
TBOpa XJIOpaAruapaTa Uil IIULEpUHa, pa3aessuin
CKaJIbIIEJIEM WM NPEnapoBAIBHOM MIJION Ha JBE
4acTH, OJHY W3 HHUX OCTOPOXHO IepeBOpadrBa-
JH, Ienaau TOHKHE cpes3bl. OOBEKTHI ISl MHKPO-
CKOTIMH HaKpBHIBAJIM MOKPOBHBIM CTEKJIOM, CJErKa
MOJIOTPEBANIN 10 YAAJIEHHs My3bIPEKOB BO3AYyXa U
HOCTIe OXJIAXAEHUS PACCMATPUBAIN C 00EUX CTO-
POH TIOJI MEKPOCKOIIOM CHavaja mpu maiom (x40),
3aTeM npu OonbioM (x100) yBeTMdeHHH C TTOMO-
miet0 Mukpockorna MC-300 (MICROS, Austria) mo
TEXHUKE MHUKPOCKOIUYECKOTO0 W MHUKPOXHMHUYE-
CKOTO MCCJIEIOBaHMS JEKApCTBEHHOTO PACTUTEIIb-
HOTO CBIpBs [20].

Hdnst  oOHapyKeHUS IUArHOCTHYECKHX TpH-
3HaKOB B TKaHSAX IIOJ3EMHBIX OpPIaHOB PAaCTCHHMS
UCTIOJIb30BANIM  CJIEAYIONIME  THCTOXUMUYECKHE
peakuuu:

1) ¢ pactBopom Jlroronst Ha Kpaxmall U Kpax-
MallbHble 3epHa (OKpAlIMBAIOTCS B CHHUN, CUHE-
(bHrONeTOBLII IBET);

2) ¢ 33% BOmHBIM PAacTBOPOM HATpPUS TMAPOK-
cuja Ha OMpoOKoBeBIIME 000JIOUKH (CyOepHH)
(OKpammBaroTCsl B KPAaCHBIHA LIBET).

Pe3y.]1LTaTbI HCCJICJ0OBAHUA M UX 06cyﬂc21elme

Rhodiola semenovii (Regel&Herder) Boriss.
pacTeT Ha YBIAKHEHHBIX, KAMCHUCTBIX IOYBaX W
no Oeperam pek, B anbnuickoM mosice 10 3500 m
BbIC. Berpeuaercs B 25 3amnuiickuit Kynreit Ana-
tay [21]. Camblie BBICOKOTOpHBIE BUABI Rhodiola,
TaKhe KakK poJuojia YeThIpeXMepHasi, pOauoIia sp-
KO-KpacHasi, He BBIHOCST CHJIbHOM skapbl JJeToM. Ho
ponuona CemenoBa — Rhodiola semenovii — nipen-
MOYUTAET COJHEYHOE MECTOMOJIOKEHHE. DTOT BUJ
Rhodiola TpeboBaTtesneH K BIIAKHOCTH MTOYBHI, PE]I-
MOYHUTACT MOYBY XOPOIIO IPECHUPOBAHHYIO, MHTA-
TeNbHYI0. Pa3MHOXaeTCs ceMeHaMu U BETeTaTUBHO
— JIelIeHueM KOPHEBUII ¥ YePEHKOBaHHUEM OTpacTa-
IOIUX T00EeToB BecHOM [22]. CesiHIIbI He KalpU3HBI,
HO TpeOYIOT JIOCTaTOYHOTO OCBEUICHHS M POBHO-
ro ymeperHoro monuBa. [23]. Pacrenuss Rhodiola
semenovii — BET€TaTUBHO HEIIOJIBUKHBIE CTEpIKHE-
KOPHEBBIE KOPOTKOKOPHEBHUIIHBIE MHOTOJETHHUKU
[24]. XoTs B mepmoa pocTa pacTEHHUS IOBOJLHO
BJIArOJIFOOUBBI, MOCJIC IIBETCHUS UX TNEpPEyBIIaXKHE-
Hue HepomycTumo. L{BeTeHue HacTymaet Ha 3-4 rof
nociie moceBa [23]. ConBeTHe JIMHHAAS, TyCTas KO-
JIOCOBHJIHAS KUCTh. L[BET JIE€MECTKOB OT CBETIO-3€-
ne”oro fo 6enoro [25]. Ha ogHOM MecTe pacTeHwus
Rhodiola semenovii ciocoOHBI 0e3 nepecaku KUTh
JIOJITO, HO MePECaJIKy, CIH OHa He0OX0oAnMa, Tiepe-
HOCAT Jierko [23].

Bremnne npusHaku 1enbHOTO CHIphS Rhodiola
semenowii Boriss.

Kak cnemyer u3 maHHBIX TUTEPATYPHI, KOPHEBH-
e Pogmonsr CemeHoBa TOJICTOE U BeTBUCTOE [23],
Ha TOTIEPEYHOM Cpe3€ MOXHO YBHJETh, UTO KOp-
HEBHUILIE MOKPBITO MHOTOPSIHON NEpUAEpMOi, Mo-
CJIe KOTOPOM pacroioxena 2-3 psiHas THIIoAepMa.
KrneTku runoaepMsl TOJICTOCTEHHBIE, TAHTEHTAIBHO
BEITSIHYTHIEe [22]. B BepxHeil yacTu pacTeHHe IIo-
KPBITO YEIIyHYaTBIMU, TPEYTOJBHBIMU JIHCTHSIMHU
OKOJIO 5 MM JUIMHOW U 4 MM IIUPHUHOM, MOCTENIEHHO
MIePEXOATINMHE B 3€JICHBIC CTCOJIEBBIC JIUCThS [24].

B namem uccnenoBaHUM OBLIM IMPEJICTABIECHBI
(parMeHTHl KOPHEBUIL U KOpHEH pa3HOo0Opa3sHOH
(hopMBI — IHUIMHIPUYECKHE C MHOTOYUCICHHBIMU
KOPOTKMMH OTBETBIJICHHSIMU, KIyOHEBUIHBIE C He-
POBHOH OyTpHCTOl MOBEPXHOCTHIO HM3-32 MHOXE-
CTBa MOYEK BO3OOHOBJICHHA W CIIEZIOB OTMEPIINX
creOuieil.

Kak mokasano Ha pucyHke 1, MOBEpXHOCTH KOp-
HEBWIII ObLIa ITOKPHITA TIIAAKOH iepuaepmoit. [lepu-
JiepMa [povHast, CHUMaJIach C KOPHEBHUII[A TJIACTaMU
u xonbiamu. [Ipu cockabnmBaHUH HAPYKHOTO CIIOS
MpoOKK OOHApYKMBAJWNCh €€ BHYTPEHHHE CIIOH
CBETJIO-KENTOr0 1BeTa. YacTu KOPHEBHUIL JIMHOMN
no7-12 cm, auamerpl,5-4,5cMm, TBepable, MOPILHU-
HHUCTBIE, CO CIIEZJaMH OTMEPIINX cTe0eif 1 ocTaTKa-
MU YEUTyeBUIHBIX JUCTHEB. Y KOPHEBUII] UMEIHChH
HEMHOTOYHUCJICHHbIE KOPHU JUIMHON 3-6CM, TONIIN-
Hol 1-1, cm. LIBeT Ha M3MOMe ObLT OCIOBATBHIM WU
CBETJIO-KOpHUHEBbIH. 3anax cneunguieckuii. Bkyc
FOPbKOBATO-BSKYILUH.

Pucynox 1 — Mopdosorust kopHst

Mukpockonust KopHeBua Rhodiola semenowii
Boriss.

W3ydyeHue  MHKpONpENapaToB  KOPHEBHIIA
Rhodiola semenowii Boriss mokaszana 4ro kopasas
9acTh MMAPEHXUMBI PHIXJIasi HE POBHAS, B HEKOTOPBIX
ydacTkax KpymHas. [IpoBopsiias cucrema KOpHe-
BUILA ITy4yKoBOro crpoeHus. Kak cienyer u3 pu-
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CyHKa 2, Ha MOMNEPEYHOM Cpe3e KOPHEBHUIIA BUIHA
cJoucTasi Kopka, coctosiias u3 3-4 napauieabHbIX
CJIOA NECPUACPMBI U JICKAIINX MEKITY HUMU TOHKUX
CJIOEB MaPEHXHUMBI.

1 — nepuzepma, 2 — napeHXMMa KOphl, 3 — KpaXMaJIbHbIC 3epHA

Pucynok 2 — [epudepryeckas 4acTb KopHeBuLa Rhodiola
semenowii, yB. X180

B npoBosmux mydxkax KakKIpli Iy40K COCTOUT
U3 HECKOJIbKUX COCYIOB M KieTok (oemsl. IIpo-
CBET MEX]Yy COCyJaMH LIMPOKHIl, HA MONEPEYHOM
cpese kopHeBuIia Gopma okpyraas. Cocynsl B He-
KOTOPBIX MECTaX PacIoJIOKEHBI TPYIIIaMH B HEKO-
TOpBIX O oTAeNbHOCTU. Ha pucyHke 3 mokaszaHo,
YTO BHYTPEHHHH CIIOH mepuaepmbl — Qerionepma
— MMEET YEeTKO BHIUMBIE YTOJILIEHHBIE 000JIOUKU
KJIeTOK. KJIeTKH YIUIMHEHHOW OBallbHOH (DOPMBL.

a

dopma He oHOpOHAS. ['paHUIIBI BUIAHBI HE YETKO.
Kitetku peixisie. MOKHO YBHAETh HOBOOOpa30BaH-
HBIE KJIETKH BTOPUYHON KOPBI.

PanuaneHble JIydn MIMpPOKHE, MOXKHO Cpa3y OT-
JUYATH OT APYTUX KIETOK. [lapeHXuMHbIE KIeTKH
KOpPBI KPyIIHBIE, B HUX COJIEPIKaThCS KpaxMallbHbIe
3epHa. llepumepma COCTOUT M3 HECKOIBKUX PSIOB
TOHKOH HOBO 00pa30BaHHOH CTEHKH. 32 HUMH Ha-
OmtoaeTcs nepBUYHAs KOpPa, KIETKU e€ pacrooxe-
HBI JIPYT 32 ApyroM B psia. KieTku He ofuHaKOBEIe.
Hanbine pacnonoraercs iaoema. Kamou Takke Xo-
po1o BujeH Ha cpe3e. OCHOBHas TKaHb KOPHEBHUIIIA
MPEACTABICHA PBIXJIOW MapeHXUMOW, COCTOALIEH
M3 OKPYTJIBIX KJIETOK C TOJCTBIMH OOOJOYKaMH H
OOMIIBHBIM 3€pHHCTBIM COAEPKUMBIM. Kpaxmanb-
HBIE 3€pHA NPOCThIE, OKPYTJIbIE UK OBaNbHbIE, 5-20
MKM B auametpe (puc. 4, 6).

Pucynox 3 — Ilepunepma KopHEeBHIIIA
Rhodiola semenowii, yB. X720 —

0

a)nepudepuifHas 9acTh, 6) yIaCTOK BO3JIE IIPOBOISIIETO IMydKa

Pucynok 4 — ITapeHXuMHBIE KJIETKU KOPBI C KpaXMaJlbHBIMU 3€pHaMH, YB. X720
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Kak cmenyer w3 pucyHka 5, KOpHEBHUIIE
Rhodiola Semenovii nMeeT MyYKOBBIA THUI CTpOE-
Hus. [IpoBojsIe MyYKH OTKPBITHIE, KOJUIATePailb-
HBbIC, BEPETCHOBUIHBIC, PACIIOIIOKEHBI KOJBIIOM,
OPHUEHTHPOBAHBI K Tepudeprr KOpHEBUIIA (I03-
MO M K LEeHTpY — KcuieMoi. Hanbonee kpymHbie
NPOBOJSIIIME MTyYKH 00pa3yloT B nepudepruuecKoi
4acTH KOJIbI0. BO3MOXKHO HaNW4#e BTOPOTo HEMOJI-
HOT'O KOJIbIIa 00Jiee METKUX TPOBOASALINX MTyYKOB, B
KOTOPBIX (hJ109Ma Majopa3BUTa U OPUCHTUPOBAHA K
HEHTPY, a KcuiieMa — K iepudepun. s kopHeBuIna
paanoJibl XapakTepHO ciaboe pa3BUTHE (IIOAMBI, B

a

OoJiee KPyMHBIX IIyYKax OHA MOJBEpraeTcsi ooauTe-
pamuu, a B MEJIKAX IMy4YKaxX HEpPEeJKO OTCYTCTBYET.
Cocypl KCHIIEMBI Y3KHE, C KOJIbYATHIM U JIECTHUY-
HO-CIMPAJIbHBIM YTOJIIEHUEM, YTO XOPOLIO BHIHO
Ha TIPOJIOJIBHBIX CPEe3ax, A€ MPOXOSAT aHACTOMO3BI
ITy4YKOB WJIN Pa3BETBIEHUS (pHC. 5)

Ha pucynkax 6, 7 moka3aHo, YyTO MapeHXUMa
CEpIEeBUHBI KOPHEBHUIIA COCTOUT M3 KPYITHBIX KJIe-
TOK, 3aIIOJTHEHHBIX KpaxMmajoM. B kierkax mapes-
XMMBI CpeHEH YacTH KOPHS KpaxMaJIbHBIX 3€pEH
0o0JIbIIe YeM y TapEeHXMMHBIX KJIETOK PacIoIOKeH-
HBIX OJIMKE K KOpeE.

a) nepugepuiinas yacTb, 0) y4acTOK BO3JIC IPOBOJISIIETO ITyYKa
1—- kcunema, 2 — gosmMa, 3— napeHXUMHBIE KIETKH
Pucynok 5 — IIposogsuue nydxu, yB. X720

a) yB. x 180, 6) yB. x 720

PI/ICyHOK 6— CepﬂHeBI/IHHaH JacTb KOPHEBHUIIA, MTAPECHXUMHBIC KJIETKU C KpaxXMaJIbHbIMHU 3€pHAMU
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Kak BugHO M3 pucyHKa 7 KpaxMajlbHbIE 3€pHa 3akioueHue
pasmuaHOM (GOpPMBI, pacmosioKEeHB B pa3zdbpoc. B
CpelHel JacTH KOpHS KpaxMalbHbIe 3epHa Pacro- Takum 00pa3zom, OBIJIO MPOBEAEHO TUCTOXUMHU-
JI0KEHBI OoJIbIIe YeM OJIHKe K Kope. yeckue uccnenosanue Rhodiola semenowii Boriss,

MOKa3aHbl OCOOEHHOCTH THCTOCTPYKTYPBI KOpHEH
Y KOPHEBUII, BBISBICHBI MUKPOCTPYKTYPHI Xapak-
TEepHBIE ISl JAHHOTO BHUJAA, IMPOU3PACTAIOLIETO B
TOPHOW MECTHOCTH B OKpPECTHOCTAX 20 KM K IOTO-
BOCTOKY OT I. AnMaThl B paifoHe bosnpiioro Anma-
THHCKOTO 03€pa.

Kaxk cnenyer u3 jaHHBIX IPEICTaBIEHHOTO 3KC-
MEePUMEHTa, IUAarHOCTUYECKUMH aHATOMUYECKHU-
MU TIpU3HAKaMU JUId TOoA3eMHOU uactu Rhodiola
semenowii Boriss. SIBIISETCS HATW9IHE KOPKH CBET-
JIO-XKEJITOTO IIBeTa, OOHAPYXKMBAEMON NpPHU COCKa-
ONMMBaHUM HapyXHOTO ciosi Kopel. CBoeoOpas-
HOE pacCIoJIOKeHUE (IIOAMBI B BHIIC yIITUHEHHBIX
y4acTkoB. PannanbHO€ cTpoeHHE KCUIIEMBI KOPHS U
OJMHOYHOE PACHOJIOKEHUE COCYIOB B LICHTPE OCe-
BOTO IMWIMHIpa. Hanmdare mpocThIX KpaxMaabHBIX
3€pEeH B MAPEHXUMHBIX TKaHIX KOPHEBUIIA U KOPHSI.

Pucynok 7 — KpaxmanbHble 3epHa (x720) PesynpraTel maHHOTO aHanm3a OYyAyT UCIONH-
30BaHbBI IS 00Jiee JETaTbHOTO M3YUYEHUS CKOTLIC-
Husa BAB B kieTkax pa3iuyHBIX OPraHOB PacTEHUS

Ha nomepeyHoM cpese KopHeBHIIE TOKpeiTo  Rhodiola semenowii Boriss.
MHOFOprILHOﬁ HepﬂﬂepMof/j, 32 HAMH pacIiojiora- Bce ABTOPBI IIPOYUTAIM U O3HAKOMIICHBI C CO-
orcs 2-3 pAIHAs TUnoAepMma. Knerku TUITOAEPMBI JOCPKAaHHUEM CTAaThbM M HE MUMCIOT KOH(l)J'H/IKTa UHTC-
TOJICTBIE, BBITSIHYThIE. KopaBas mapeHxuma pbixijiasg.  PECOB
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COAEPXXAHUE U KOMIMOHEHTHbIN COCTAB
IOUPHDbIX MACEA DHAEMHNYHbIX BUAOB INMNOAbIHU
IOXKHOI'O KA3AXCTAHA

BbisiBAEHME M KOMMAEKCHOE M3yUYeHMe MEePCNEKTUBHbIX XO39MCTBEHHO LEHHbIX BUAOB SIBASIETCS
YacCTblo OLIEHKU MPUPOAHBIX PECYPCOB CTPaHbl. B 3TOM OTHOLLIEHWM HayUHbIA U NPaKTUUYECKUI MHTEpeC
NPeACTaBASIOT Ka3axCTaHCKMe BuAbl p. Artemisia L. (ceM. Asteraceae Dumort.) Kak nepcrnekTMBHble
WCTOUYHMKM OMOAOTMYECKN aKTUBHBIX COEAMHEHMI — 3(MPHBIX MACEA, OPraHUYECKMX, KMPHbIX KUCAOT,
AYOUMABHbIX BELLECTB U T.A., 00AQAQIOWIMX PA3AMYHOM OMOAOTMYECKOM aKTMBHOCTbIO. B HacTosawen
cTaTbe MPUMBEAEHbI PE3YAbTATbl MCCAEAOBAHMIA COAEPIXKAHMS M KOMIMOHEHTHOrO COCTaBa 3(pMpPHbIX
MacCeA Y HEeKOTOPbIX 3HAEMUYHbBIX M MMEIOLLMX OFPaHMYEHHbIM apeaA BUAOB p. MOAbIHb Artemisia L.
(Artemisia cina Berg. ex Poljak., A. karatavica Krasch. et Abolin ex Poljakov, A. porrecta Krasch. ex
Poljakov), npouspacraowmx B KOxxHom KasaxcraHe. M3BAeueHMe 3(UMPHBIX MacCeA OCYLLECTBASIAM
r'MAPOAMCTUAASLIMOHHBIM METOAOM Ha annapate KaeBeHaykepa. KOMNOHEHTHbIM COCTaB 3(OMpPHbIX MACeA
y BriepBble MCcCAeAyeMbIx 06pasLoB p. Artemisia L. u3 lOxxHoro KasaxcraHa onpeAeAsiAv B LEHTPaAbHOM
AabopaTtopum apoMaTmyeckmx pacteHuin Yuusepcuteta AxkaeHu3 (Typums, AHTaamsa, 2019 r.) Ha
xpomaro-macc-cnektpometpe Agilent 5975T LTM GC/MS/FID. YcTaHOBAEHO, UTO B 3(PMPHOM MacAe
A. cina o6Hapy>XeHO 1 MAEHTUMDULMPOBAHO 15 coeaAMHEHWUI, M3 KOTOpbIX npeobaaasaioT: 1,8-UupHeoA
(6oaee 60%) 1 NponsBoAHbIe TyiMoHa (8—14%). KoMnoHeHTHbIN cocTas admpHoro Macaa A. karatavica
NpPeACTaBAEH 25 COeAMHEHMSIMM, 13 KOTOPbIX npeobAaaatoT: 1,8-umnHeoA (50%) 1 kamdopa (22%). B
a(pupHOM MacAe A. porrecta o6Hapy>xeHO 12 COeAMHEHMI, U3 KOTOPbIX MPeoBAAAAIOT MPOM3BOAHbIE
TynoHa (6oaee 75%), 1,8-umHeona (8,2%) 1 kamdopa (7,6%). BoAbLIag 4acTb NAEHTUMPULMPOBAHHBIX
KOMIMOHEHTOB OTHOCMTCH K MOHOTEPrEHaMm, AEBATb COEAMHEHMI (CabuHeH, B-MMPLEH, o-TeprivHeH,
1,8-UMHEOA, y-TEPNUHEH, M-UMMEH, o- U B-TYMOH, TeprnuHeH-4-0A) OBGHapy>keHbl BO BCex obpasuax.
Bbicokoe coaepxkanme 1,8-umHeona (61,7 u 50,2%) HabAloAaeTcst aas 06pasuos A. cina u A. karata-
vica, YTo CcoraacyeTcsi C AMTEpPATYPHbIMU AQHHbIMM.

K uHAMKaTopam 3(UPHBbIX MaceA MCCAEAYEMbIX OOBEKTOB MOXHO OTHecTM 1,8-UuHeoA,
NPOM3BOAHbBIE TyMoOHa M Kamdopy, obliee coaep>kaHue KOTOPbIX B 3(MPHOM MaCAe COCTaBASIeT
6oree 70%, UTO MO3BOASET PEKOMEHAOBATb MCCAEAOBAHHbIE BUAbI MOAbIHEN AAS MOCAEAYIOLWEro
M3YYeHMs B KaYeCTBe MOTEHUMAAbHbBIX MCTOUHMKOB PACTUTEABHOIO CbIPbsl AAS CO3AAHMS MPEnapaToB
aHTMBAKTEPUAABHOIO, aHTU(PYHIAALHOIO M MPOTUBOOMYXOAEBOrO AMCTBUS.

KaroueBble caoBa: Artemisia L., 3pmpHOE MacAo, KOMMNOHEHTHbIN cocTaB, KOXHbI KasaxcTtaH.
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Content and essential oil constituents
of endemic species wormwoods from South Kazakhstan

Artemisia L. (family Asteraceae Dumort.) have scientific and practical interest as a source of biologi-
cally active compounds — essential oils, organic, fatty acids, tannins and etc. This article presents the
results of studies on the content and composition of essential oils in some endemic and limited range
species of g. Artemisia L. (A. cina Berg.ex Poljak., A. karatavica Krasch. et Abolin.ex Poljakov, A. por-
recta Krasch.ex Poljakov) which growing in South Kazakhstan. The extraction of essential oils carried
out by hydrodistillation method on a Clevenger apparatus. Chemical constituents of essential oils in for
the first time studied plant species belong to g. Artemisia L. from South Kazakhstan determined on an
Agilent 5975T LTM GC / MS / FID at the central laboratory of aromatic plants at Akdeniz University
(Turkey, Antalya, 2019). Fifteen compounds were found and identified in essential oil of A. cina where
1,8-cineole (more than 60%) and thujone derivatives (8-14%) predominate. A. karatavica essential oil
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represented by 25 compounds where 1,8-cineole (50%) and camphor (22%) prevail. In the essential
oil of A. porrecta 12 compounds were found where thujone derivatives (more than 75%), 1,8-cineole
(8.2%) and camphor (7.6%) predominate. Most of the identified components belong to monoterpenes
and nine compounds (sabinene, p-myrcene, a-terpinene, 1,8-cineole, y-terpinene, p-cymene, o- and
B-thujone, terpinen-4-ol) were found in all studied samples. A high content of 1,8-cineole (61.7 and
50.2%) is observed for the A. cina and A. karatavica samples which is consistent with the literature data.

The indicators of essential oils of the studied plants may play 1,8-cineole, thujone derivatives and
camphor the total content of them in the essential oils is more than 70% which makes possible to rec-
ommend the studied species of wormwood for further investigation as a potential sources of plant raw
materials for creating preparations with antibacterial, antifungal and antitumor activities.

Key words. Artemisia L., essential oil, component constituents, South Kazakhstan.
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OHnTycTik KasakcTaHAafbl X)KyCaHHbIH, 3HAEMA K TYpAepiHAeri
3(hMp MaribiHbIH MOALLEPi MeH KOMIMOHEHTTIK Kypambl

LLlapyalubiAblk, GaFaAbl TYPAEpiH aHbIKTay >K8HE KelleHAi 3epAeAey eAAiH Taburu pecycTapApl
6ararayablH 6Goairi 60Abin TabblAaAbl. ByA canapa FblAbIMKM >kHE TaXipUOEAIK KbI3bIFYLIbIAbIFbI
OGUOAOTUSABIK, GeACEHAIAINT 6ap 3hMp MaAapbl, OPraHMKaAbiK, Man KblUKbIAAAPLI 6ap eciMAiK Ar-
temisia L. TypAaepiH ycbiHyFa 60Aaabl. Bya makarapaa OHTycTik KasakcraHaa eceTiH Keinbip aHAeMU-
KaAbIK, )X8He LeKTey TypAepi 6ap ahmp MariAapbiHbIH Ma3MyHbl MEH KOMIMOHEHTTIK KypamMbiH 3epTTey
KOPBITBIHABIAAPBI KepceTiAreH. Ddup MarAapbiH aAyAbl KaeBeHAXep anmapaTtbiHAQ TMAPOAMCTU-
ASILMSADBIK, BAicneH >ky3ere acbipFaH. OHTYyCTik KasakCTaHHbIH aAfallkbl 3ePTTEAEHETIH YATIAepiHiH,
3bMp MarAapbiHbIH, KOMMOHEHTTIK KypaMbiH AKAEHM3 YHMBEPCUTETIHIH XOW MIiCTi 6CIMAIKTEPAIH,
OpTaAblK, 3epTXxaHacblHAQ aHbikTaFaH. (Typkus, AHTaams, 2019 X.) XpomMaTo-Macc-criekTpomeTp Agi-
lent 5975T LTM GC/MS/FID. A. cina achup MaibiHAQ 15 KOMMOHEHTTIK Kypambl aHbIKTAaAAbl, OHbIH
iwiHAae 1,8-umHeoA (60%>k0oFapbl) XXOHe TYMOH TybIHAbIAAPbl (8-14%) 6acbim 6oaabl. A. karatavica
3bMp MaibiHbIH KOMOHEHTIK Kypambl 25 KypamMameH aHbIKTaAAbl, OHbIH iwiHae 1,8-umHeoA (50%)
>keHe kamdopa (22%). A. porrecta achup MaiibiHAQ 12 KOMMOHEHTTIK Kypama aHbIKTaAAbl, OHbIH TYAOH
TYbIHABIAAPBI (75 %>xoFapbl) 1,8-unHeoA (8,2 %) >xaHe kamdopa (7,6%) . AHbIKTaAFaH KOMIMOHEHTTEPAIH,
6acbiM OOAITi MOHOTEpMEHAEPre XKaTaApl, ilIHAEr TOFbI3 Kypambl (CabuHeH, B-MupLeH, a-TeprnHeH,
1,8-UMHEOA, y-TeprnuHeH, N-uumeH, a 1 B-TynoH, TepnuHeH-4-0A) GapAblK, YATIAEPAE aHbIKTAAFaH.
1,8-umHeon (61,7-50,2%) »xorapbl MeAlLEpi A. cina >xaHe A. karatavica yariaepiHae Gainkanabl.

3epTTeAiHeTiH HbICaHAAPABIH 3(MP MarAapbIHbIH MHAMKATOPbIHA 1,8-LUMHEOAABI, TYMOH >XoHe
Kamopa TybIHABIAAPbIH >KaTKbI3yFa 60Aaabl, ce6ebi orapAbiH 3(PUP MarbliHbIH >KAAMbl KypPaMbIHbIH
70% Kkypanabl. COHAbIKTaH XyCaHHbIH OCbl 3ePTTEAreH TYPAEPiH aHTMOBaKTePUAAABIK, AHTUMDYHIAAbAIK
>KOHe icikke Kapcbl ic-opekeTi 6ap npenaparTapAbl >kacay YiiH 6CIMAIK LUMKI3aT Ke3 KarHapbl PeTiHAE
3epAeAey MakCaTblHAQ YCbIHYFa GOAAADI.

Ty#iH ce3aep: Artemisia L., 2dpup Maribl, KOMNOHEHTTIK Kypambl, OHTYCTik KasakcTaH.

CokpaeHusi 1 0003HAYEHUS

Agilent 5975T LTM GC/MS/FID — xpomaro-
macc-criekrpometp, Innowax HP — kanunnsapras
KOJIOHKA C I'eJIUEM.

BBenenune

BrisiBieHHE 1 KOMIUIEKCHOE U3YUYEHUE IIEPCIIEK-
TUBHBIX XO3SHCTBEHHO I[ICHHBLIX BHIOB SIBJISICTCS Ya-
CTBHIO OLIEHKH MPUPOIHBIX PECYPCOB CTPAHBI.

B 3TOM OTHOIIEHMM HAy4HBIH U MPAKTHUYECKUN
HMHTEPEC NPEICTABISAIOT Ka3aXCTAHCKUE BUIBI TOJIbI-
HU, TPOU3PACTAIOIINE B PA3JIUYHBIX 3KOJOTMUECKUX
YCJIOBUSIX, UTPAOLIME BAKHYIO POJIb B IyCTHIHHOM
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W CTEITHOW 30HaX B KAYECTBE €CTECTBEHHOTO KOpMa
Ha OCEHHUX W 3UMHHUX MacTOUIAX, XapaKTepU3yIo-
IIMecs 3HAYUTEILHBIMU 3aI1aCAMH CHIPBSI.

Bung! p. Artemisia L. (cem. Asteraceae Dumort.)
BE€CbMa IMCPCIICKTUBHBLI KAK UCTOYHUKHN 61/IOJIOFI/I‘I€-
CKH aKTHBHBIX COCIMHEHUH — 3()UPHBIX Maceml, op-
TaHUYECKUX, JKUPHBIX KUCIIOT, TyOHIbHBIX BEIICCTB
U T.JI., O0ONagaromux pPa3IMYHONH OHMOJIOTMYECKOM
AKTUBHOCTHIO0. D(UPHBIE Macia M SKCTPAKTHI, IMO-
JTy9eHHBIE U3 TIOJIBIHY, 00JIa1al0T aHTHOAKTEePHAITh-
HBIMH, aHTUBHUPYCHBIMU, NPOTHUBOBOCHAJIUTCIIbHBI-
MU, aHTUT€JIbMUHTHBIMHU, TPOTHBOMAPA3UTAPHBIMH,
AHTHOKCHJIAHTHBIMHU, AHTU(QYHTATbHBIMH, MPOTH-
BOOIYXOJIEBBIMHU, MPOTHBOTYOCPKYIE3HBIMHI CBOW-
ctBamu [ 1-4].
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Pon nonviue Artemisia L. HAaCUUTHIBAET CBBILIE
500 BuAOB, BCTpEYArOUIMXCS, MPEUMYIIECTBEHHO,
B yMepeHHoH 30He EBpasuu u CeBepHoil AMepu-
ku. Bo ¢mope KazaxcraHa 1o pa3HbIM HCTOYHHUKAM
BcTpeuaercs oT 55 [5] mo 86 BunoB p. Artemisia
L., cpenu xotopeix 16 sHIEMUYHBIX [6; 7], B TOM
YHCIle, peIKUi BU — TIOJIBIHG IIUTBapHAs Artemisia
cina Berg ex Poljakov [§].

AHaTUTHYECKUH 0030p MMEIONTUXCS CBEICHUI
0 THMaxX OMOJIOTUYECKON aKTUBHOCTH, BHISIBICHHBIX
y pacrenuit ¢uiopsl Kazaxcrana, mokasai, 4ro aH-
TU(YHTATBPHON aKTUBHOCTBIO XapaKTepusyroTes 13
BUJOB p. Artemisia L., anTubakrepuansHoit — 12,
npoTtuBoonyxojieBoid — 10 BugoB nomnsiHu [9]. He
MeHee 42 Ka3aXCTaHCKUX BHJIOB MOJBIHU TpUMeE-
HSIOTCSI B HAPOJIHOM MEAUIIMHE U TOJBKO 6 BUIOB
(Artemisia absinthium L., A. cina Berg. ex Poljak.,
A. glabella Kar. et Kir., A. leucodes Schrenk, A.
taurica Willd., 4. vulgaris L.) — B odunuanbHoOi
meauiune [10].

IloaTomMy B HacTosiliiee BpeMsi OCTaeTCs aKTy-
ATBHBIM BBISBICHHE HOBBIX A(OUPHOMACIUIHBIX
BHJIOB PACTCHHM Ka3aXxCTaHCKOW (DIOpHI, dPUpPHEBIE
MacJiia KOTOPHIX 007a1af0T ITHPOKUM CIIEKTPOM Te-
pareBTUYECKOTO IEUCTBHUA.

OCHOBHBIMH TIapaMETpPaMH, OIPEACIITIONIHMHE
[IEHHOCTh A(UPOMACITUIHBIX PACTCHHM, SIBISCTCS
COJICpP)KaHUE B CHIPHE AI(UPHBIX MACEN U UX KOMIIO-
HEHTHBIA COCTaB.

Henab HAMIKX HCCAe0BAHUI: OTIPEIETUTH CO-
JIep)KaHUEe M KOMIIOHCHTHBIA COCTaB 3()UPHBIX Ma-
ceJl Y HEKOTOPBIX SHIEMUYHBIX U UMEIOIIUX Orpa-
HUYEHHBIH apeas BUIOB p. ONbIHb Artemisia L.

O0beKThI HCCIIeI0BAHMI — YHIEMUYHBIC BUIBI
noneiHu (Artemisia cina, A. karatavica Krasch. et
Abolin ex Poljakov) u 4. porrecta Krasch. ex Polja-
kov u3 roxxHOTO Kazaxcrana.

Artemisia cina, nopMeHe xXycaH (Ka3.) — MHOTO-
JIETHEE TPaBSHUCTOE pacTeHue BbicoToM 1840 cm
(puc. 1). LiBetet B aBrycTe—CceHTsI0pe. Pacter B my-
CTBIHHOW 30HE Ha COJIOHIIEBATHIX JIECCOBBIX MTOYBAX,
casx W HaJIIOMMEHHBIX Teppacax. Berpedaercs B
TypkectanckoM ¢ropuctuyeckoM pairione, Kapa-
tay u 3amaguom Tsub-1llane. Dunem [6, c. 133]. 3a-
Hecena B Kpacuyto kuury Kazaxcrana [8].

Chipbe (Ha/3eMHasl 4acTh) COJEPKUT 3PHUPHOE
MAacJio, IMKJIUTOJBI, CECKBUTEPIICHOM I, (iiaBo-
HOHUJIBI, a30TCOAEpXkalue coenuHeHus. Mcmomb-
3yeTcsl KaKk aHTUTEeIbMUHTHOE, 00e30oimBaroiiee,
aHaITre3upyIolee, MPOTUBOBOCHANIUTEIBHOE, TYy-
OepKyJIOCTaTUYEeCKOe, MPOTUBOOITYXOJIEBOE, AHTH-
OakTepuanpHOE, aHTH(YHTAIBHOE, THIIOTCH3UBHOE

[11, c. 41; 12—14). IIpumensiercs B opUIMATEHON
W HapoAHOHM MeaunuHe. ViMeroTcst JaBHUE CBEAEHUS
0 3aracax ChIpbsi Ha TEPPUTOPHH APBICCKOTO U AJl-
rabacckoro paiionos FOxxno—Ka3zaxcranckoii o6ma-
ctu. KynpruBupoBanacek B [ maBHOM O0oTaHWYECKOM
cany (r. Anmvater) u KaparananHckom OoTaHHYe-
ckoM caxy [10, c. 27].

Artemisia karatavica, Kapatay xycaH (Ka3.) —
MOTyKyCTapHUK BBICOTOW 35-60(70) cM (puc. 2).
LiBerer B centsOpe—oxTsiOpe. Pacter Ha kameHU-
CTBIX, TIMHHUCTBIX M MEJKO IIEOHHCTHIX CKJIOHAX
Hu3Koropuii. Berpeuaercsa B Kaparay. Duyem.

Crhipbe (HaJ3eMHasl 4acTh) COIACPIKUT 3pupHOE
Macio. Mcnonb3yercst Kak aHTUTeIbMUHTHOE, aHTH-
OakTepHuanbHOE CPEACTBO B HApOAHOW MEIUIIMHE
[10,c. 51].

Artemisia porrecta, y3bIH KycaH (Ka3.) — MHOTO-
JIETHEE TPaBSIHUCTOE pacTeHue BeicoTor 40—160(80)
cM (puc. 3). LiBeter B aBrycre—ceHtsiope. Pacter B
ITyCTHIHHON 30HE Ha 3aCOJICHHBIX TIWHUCTHIX II0-
YBaxX M MO MIEOHUCTO-TJIMHUCTHIM CKIIOHAM TIpe-
ropuii u comok. BcTtpewaercs B 4-x dmopuctuye-
ckux parioHax: KsputopnuunckoM, TypkecTaHCKOM,
Kaparay, 3amagaom Tsub-lllane. 3a mpemenamu
Kazaxcrtana BcTpedaercs Tonbko B CpemnHent Asnu
(ITamupoanraii) [6, c. 136].

Cripbe (Ham3eMHasi 9acTh) COAEPIKHUT OpPTaHH-
YEeCKHe KHUCIOTHI, 3(QHUpPHOE MAacio, CECKBUTEpIIe-
HOWJBI, CTEPOMIbI, ATKAIOHIbI, (EHOJIBHBIE CO-
€/IMHEHUs, KaTeXWHBI, KyMapHHBI, (IaBOHOHIHI,
yrieBoaopoasl. Mcmonbdyercss Kak aHTU(YHTaIb-
HOE, aHTUTEIBbMUHTHOE, MPOTUBOOMyxoJeBoe [11,
c. 58]. Ilpumenserca B HapOAHON METUITMHE.

Buner moppona Seriphidium (Bess.) Rouy, k
KOTOPBIM OTHOCATCSl M3y4aeMble BHIbI IOJIBIHH,
[0 XMMHYECKOMY COCTaBY 3(PHPHBIX Macell OYCHb
Pa3HOOOpa3HbI U TOBOJIHHO XOPOIIO M3ydeHsI [15].
Eme M.U. T'opseBbiM ¢ coaBTopamu [16], ObLIO
MIPEJIOAKEHO Pa3JIeNUTh HCCIIeT0BaHHbIE BU/IBI I10-
JbIHEN Ha 4 TOATPYNIBI M0 MPEUMYIIECTBEHHOMY
COJIEp’KaHUIO OJHOTO M3 KOMIIOHEHTOB B 3(pupHOM
Macie (c BBICOKMM cojiepykKaHneM KaMm(opbl, [uHe-
oJa, TyHOHa ¥ TYWHJIOBOTO CITUPTA, aTH(PaTHIECKIX
TEPIIEHOBBIX CITUPTOB U AJIBJIETHUIOB), TAK U B OoJee
MO3HUX Pa0dOTax HCCIEAOBATENH IOIPA3IEISIOT
BUJIBI TIOJIBIHEHN IO COJIEPIKaHUIO OJTHOTO U3 KOMIIO-
HeHtoB > 10% [17]. Tak, B mutepatypHoM 0630pe
Pandey A.K., Singh P. [18] yka3siBatoT 8 OCHOBHBIX
komnoHeHToB (1,8-1iuHeon, B-nuHeH, TyHOH, apTe-
MHU3US-KeTOHa, KaMmdopa, KapuoduiuieH, KamQeH
u repmakpeH Jl), dalie BCero BCTPEYAIOLIMXCS B
a¢upHOM Macie BUIOB p. Artemisia L.
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a — [[BETYIIHE PK3EMIUISIPBI; O — TOMYJISIIHS

Pucynox 1 — Artemisia cina Berg ex Poljakov

Pucynox 2 — Artemisia karatavica Krasch. et Abolin ex Poljakov

Pucynok 3 — Artemisia porrecta Krasch. ex Poljakov
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KazaxcTraHCKUMH yYEHBIMHU 1O PYKOBOJICTBOM
AnexeroBa C.M. [19] npoBeneHB! pabOTHI O W3-
YYEHHUIO XMMHUYECKOT0 COCTaBa HAA3E€MHON MacChl
Artemisia porrecta Krasch. ex Poljakov, u3 koto-
POl BBIIENWIA M UACHTU(QUIIUPOBAINA CTEPOUA —
HU(aHoN U CECKBUTEPIIEHOHN JIAKTOH — repoonuy A.
CTOUT OTMETHUTh, UTO JAHHBIA CECKBUTEPIICHOBBIIN
JIAaKTOH paHee ObUI BeIIENCH U3 A. herba-alba subsp.
valentine [20]. Tlo nanueiM Acanosoit XK.K. u np.
[21] oTmedeHa BbICOKash MPOTUBOOMYXOJIEBAs aK-
TUBHOCTB,8 — LIMHEOIA, BBIJCICHHOTO U3 Artemisia
cina Berg., xoTopsrii moaasnger Ha 95,3 u 96,2%
pocra knerok muaun H o w HT .

MaTepnanbl U METOAbI

MarepuanoM Ajig UCCIAENOBAHUN IMOCIYKHIO
pacTUTENbHOE CHIPhE OSHAEMHUYHBIX M HMEIOIINX
OrpaHUYCHHBIM apean BUAOB P. MOJBIHL Artemisia
L. (Artemisia cina Berg. ex Poljak., A. karatavica
Krasch. et Abolin ex Poljakov, 4. porrecta
Krasch. ex Poljakov), mpouspacTaromux B 10KHOM
Kazaxcrane.

CoOpaHHOE Ha TEPPUTOPUH TPEX aJMHHUCTpA-
TUBHBIX pailoHOB TypkecTaHCKOW oOmacTu pac-
THTEIBHOE CHIpbe (HaI3eMHas 4YacTh) M3ydaeMBIX
BUJIOB TIOJIBIHU OBUIO BBICYIIIEHO B CYXOM, XOPOLIO
NPOBETPUBAEMOM ITOMELICHUH O BO3AYLIHO-CYXO-
IO COCTOSIHHMS.

Artemisia cina Obuta codpana 22.09.2019 r. B
(haze uBeTeHUs Ha BbIcOTe 282 M HaT yp. M. B 1 kM
ceBepo-BocTouHee Toc. JlapMUHO ApPBICCKOTO paid-
ona Typkecranckoit obnactu; Artemisia karatavica
Obuta cobpana 22.09.2019 r. B ¢a3e nBereHus Ha
BbIcOTE 459 M Hax yp. M. B 4,5 KM I0T0-BOCTOYHEE
noc. Hlaknak baiinubekckoro paiiona Typkectan-

CKO#l obOmactu; Artemisia porrecta Oblna coOpaHa
20.09.2019 1. B (haze iBeTeHus Ha BBICOTE 216 M HaT
yp. M. B 15 kM ceBepo-BocTouHee noc. Komcomon
[Hapmapurckoro paiiona TypkecTaHCKOW 00iacTy.

W3Bneyenne Macia MpOBOIMIN THIPOJUCTHI-
JSIIMOHHBIM METOJAOM B amnmapare KieBenmkepa.
CooTtHoteHue chipbs ¥ Boabl 1:2. KonnuecTBeHHOE
orpeneneHre dQUPHBIX Macel MPOBOJMIN B JIBYX
MOBTOPHOCTSX [22].

AHanu3 KOMIIOHEHTHOT'O COCTaBa BbIJIEJIEHHBIX
3QUpHBIX Maced y BIEpBbIE HCCIEIyEeMBIX 00pas-
OB p. Artemisia L. mpoBOIWIN Ha XpOMaTO-Macc-
criektpomeTpe Agilent 5975T LTM GC/MS/FID
[23] B HeHTpadbHOH 1a00pPaTOPUH aPOMATUIECKUX
pactenuii ynuBepcurera Axknenns (Typrous, AHta-
s, 2019 1.).

Ycnosus xpomatorpadupoBanus: Agilent GC-
MSD (mapku Agilent Technologies Inc., santa
Clara, CA). Kammmmsipaas kojonka Innowax HP
(60M x 0.25mM, 0,25MKkMm) ¢ renueM. [lotok raza 0,8
wi/muH. Hauano Temneparypa neun 60°C B reuenne
10 munyt, 3atem 220°C ¢ marom pocra 4°C/MuH
B TedeHHe 10 MUH M MOCIIENOBATENBHO JOBEIH [0
240°C ¢ marom 1°C/mun. Kosddunmenr pasmene-
uue 40:1. Temnepatypa umxekropa 250°C. MS us-
mepenue npu 70eV.

Pe3yabTarhl u 00cy:KI1€eHUE

Beixon adupHOTro Macna y UCCIlieIOBaHHBIX 00-
pasuoB coctasisteT 0,38-0,55% u 0,3-0,6 nocne 5
MeCSIIIeB XpaHeHUs B Mepecuere Ha BO3IYIIHO-CY-
X0€ ChIpbe, IIBET 3(UPHOTO Maciia — OT CBETJIO-3€JIe-
HOBATO->KEJITOTO JI0 3€JICHOBATO-KeaTOro (Tadi.l).
KoMIIOHEHTHBIN COCTaB BBIACICHHBIX 3()UPHBIX Ma-
CceJI MPEICTaBJICH B Ta0uIIe 2.

Taéauua 1 — Beixon a¢upHOro Macnia U3 Haa3eMHOH 4aCTH UCCIIEA0BaHHBIX 00pa3uoB poaa Artemisia L.

denodasa, Beixon a¢upHOTro Beixon a¢upHoro
Bun Jata IlBer macna Macya gepe3 1 Mecsry | mMacia mocie 5 MecsieB
cbopa chIpbst XpaHeHus, % XpaHenus, %,
L I{Berenue CBETJI0-3€JIEHOBATO- B
Artemisia cina 22092019 . eI 0,38 0,3-0,42
A. karatavi Lpererne 3¢/ICHOBATO-KENTHIil 0,40 0,4-0,45
. karatavica 22092019 - JICHOBATO-XKEJITHII , ,4-0,
A. porrecta Userenne 3€JICHOBATO-XKEIThIH 0,55 0,5-0,6
P 20.09.2019 1. . T
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Ta6auna 2 — KoMIIOHEHTHBIH COCTaB HCCIIeyeMbIX 00pa3oB 3GUPHEIX Macen p. Artemisia L. 1o TaHHBIM XpOMaTOMacCCIEeKTPO-

MeTpun* (* IpUBeIeHbI KOMIOHEHTEHI ¢ cofiepkanueM >0,2%)

CozeprxaHne KOMIOHEHTa B 00pasie, %
Komnonent
A. cina A. karatavica A. porrecta
Sabinene 0,65 0,47 1,04
B-Myrcene 0,38 0,88 0,49
o-terpinene 1,47 0,72 0,39
1.8-cineole 61,78 50,24 8,24
y-terpinene 1,91 1,13 0,67
p-cymene 5,02 3,03 1,0
o-terpinolene 0,36 - —
a-thujone 14,69 0,4 50,39
- thujone 8,21 0,25 26,64
Cis-p-menth-2-en-1-ol 0,29 - -
3-thujanol acetate 0,42 - -
Terpinene-4-ol 3,65 1,79 1,07
Terpinen-4-ol acetate 0,28 - —
o-terpinyl acetate 0,58 - -
Cis-chrysanthenol 0,31 0,31 -
Tricyclene - 0,35 -
o-pinene - 0,70 0,25
[- pinene - 0,40 -
Camphene - 6,85 1,48
Pseudocumene - 0,37 -
Filifolone — 1,73 —
Chrysanthenone - 4,56 -
Camphor - 22,16 7,63
Pinacarvone - 0,28 -
Isophorone - 0,41 -
Borneol - 0,50 -
Germacrene D — 0,32 —
Byciclogermacrene - 0,28 -
Carvone - 0,29 -
5,5-dimethyl-1-ethyl-1,3-cyclopentadiene - 0,34 -

Oc¢upHple Macia UCCIEIyEeMBIX BHIOB Xapak-
TEPU3YIOTCS COACPKAHUEM MOHOTPEIICHOB (LIUKIIH-
YECKUX U alMKINYECKHX), TePIEeHOUOB (KETOHBI,
CIHMPTHI) U YTICBOAOPOIOB.

B sdupnom macie A. cina o6HapyKeHO U HICH-
TUGUIMPOBAHO 15 coennHeHnH, U3 KOTOPBIX Oojee
60% cocrtasun 1,8-nuneon u 8—14% npousBoaHbIe
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TyiioHa. DdupHoe macno A. karatavica conepKuT
25 coequHeHMH, U3 KOTOPBIX Oojiee 70% 3aHMMAIOT
1,8-iuneon (50%) u kamdopa (22%), Toraa Kak s
A. porrecta obHapyxeHO TONBKO 12 coemWHEHWIA,
a B 9()MPHOM Maciie MPOU3BOJIHBIE TyHOHA COCTAB-
nstoT 6onee 75%, 1,8-umHeona (8,2%) u kamdopa
(7,6%).
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CornmacHo pesyneraram ['X-MC (tabn. 2),
OoJbIas 9acTh WACHTUDUITNPOBAHHBIX KOMITOHEH-
TOB OTHOCHTCSI K MOHOTEpIIEHAM, J€BSTh COeNMHE-
Hull (cabuHeH, B-MUpIIEeH, o-TepruHeH, 1,8-1mHeon,
Y-TEpPNIHHECH, MT-IIUMEH, 0- U B-TyHOH, TeprmuHEeH-4-
0J1) oOHapy>KeHbI BO BceX oOpasuax. Bricokoe co-
nepxanue 1,8-nmneona (61,7 u 50,2%) nabnronaert-
cs st 0opasnoB A. cina u A. karatavica, KoTopoe
TaKXXe XapaKTepHO JUIs BUNOB A. vulgaris, A. turani-
ca, A. anethoides (ot 30-36%) [24-26]. Ilonyuen-
HBIE HAMH PE3YJIbTATHI 10 CONEPKaHUIO IMHEOTIa B
obpasuax A. cina u A. karatavica cornacyroTcs ¢
JIUTEPATYpPHBIMU UCTOUYHUKaMHU [11; 16].

Kamdopa comepxutcss BO MHOTHX BHIAX P. Ar-
temisia (A. herba-alba, A. annua), 9TO TaKKe Xapax-
TEPHO W I Ka3axCTaHCKUX BHIOB [l]. DdupHoe
Macyo obpasnia 4. karatavica mMeno ciado BeIpa-
JKEeHHBIN KaM(OPHBIH 3amax, 4TO OYeBUIHO CBA3aHO
CO 3HAYUTEIBHBIM coaepkaHreM kamdopsr (22,1%)
u TepreHa — kamdena (6,85%). B A. porrecta BbI-
ABJIEHO cojnepxkanue kamopsl (7,6%) U umHeona
(8,2%).

Kucnopoaconep:kamue MOHOTEpHEHBI (0- |
B-TyiioH) B uccnemyemMoM obpasue A. cina cocta-
BWJIM COOTBETCTBEHHO 14,7 1 8,2%, KoTOpHIE SIBIS-
I0TCSl IOMHUHUPYIOIIUME KOMITOHEHTaMH 3(HPHOTO
Macna A. porrecta (50,3 u 26,6%).

BricokuM copepxaHueM NPOU3BOJHBIX TyHOHA
xapakrepuzyercs A. herba-alba (no 47%), npous-
pacTaromas B pa3HbIX yrojkax 3eMHOro mapa [27—
30]. CnenmoBatenbHO, 23GUPHOE Macio A. porrecta
MOYET CIIY>KUTh HCTOYHHKOM ITOJTyYeHHS MTPOU3BO-
JHBIX TyHOHa.

Bricokoe copaepkaHue JAEUCTBYIOIIMX KOM-
noHeHtoB (1,8-mmHeona, TyioHa M KamQoOpbl) B
3(UPHBIX MaclaxX HCCIEIyeMbIX BUIOB IO3BOJISIET
PEKOMEHI0BATh NX B KA4eCTBE NCTOYHUKOB CHIPHS,
obmagaromux (yMUTaHTHON aKTHBHOCTBIO, CHUXKA-
IOLLEH IIPU MOBBIICHUH TeMIiepaTypsl [31].

3akiaouenue

B pesynbrare mnpoOBEAEHHBIX HCCIEI0BAHUM
MOJTyYEHBI COBPEMEHHBIC JIAHHBIC MO COACPIKAHUIO
U KOMITIOHEHTHOMY COCTaBY 3(GHUPHBIX Macell y 3H-
MEeMUYHBIX (A. cina n A. karatavica) 1 AMEIOTIHIX

OTpaHUYCHHBIN apean (4. porrecta) BUIOB p. Arte-
misia L.

Bonpmrast wacte MIEHTU(OUIUPOBAHHBIX KOM-
IIOHCHTOB OTHOCHUTCSI K MOHOTEpIICHAM, JEBSTh
coequHeHHU (caOuHEeH, [-MUpLEH, O-TEepIHHEH,
1,8-1iuHEON, Y-TepIUHEH, MT-IIUMEH, O- U B-TYyHOH,
TepnuHeH-4-071) OOHapyXeHBl BO BCEX 00pas-
nax. Beicokoe conmepxkanue 1,8-nimneona (61,7 u
50,2%) Habmromaercs s 00pasnoB A. cina u A.
karatavica.

K uHpukaTopam 3(pUpHBIX Macen UCCISTyEMbIX
00BEKTOB MOXKHO OTHECTH 1,8-I[MHEON, TpPON3BO-
JHBIe TyHOHa U KaM(opy, o0liee coaepkaHue Ko-
TOPBIX B 3QHUPHOM Macie cocTasiser Oonee 70%,
YTO IIO3BOJIIET PEKOMEHOBAaTh WCCIEOBAHHBIC
BUJIbI TOJIBIHEH IS IOCJICIYIOIIEr0 H3y4eHHUs B
KaueCTBE MOTCHIIMAIBHBIX UCTOYHUKOB PACTUTEIh-
HOTO CBIPBS IJI CO3IaHUs IIPEImapaToB aHTHOAKTe-
PpHUANBHOTO, aHTU(YHTAJIBHOTO U MPOTHUBOOITYXOJIC-
BOI'O JCHUCTBHUI.

BaaropapHocTn

JokropanTt PaxumOepauesa XK. BeipakaeT Oma-
TOJIapHOCTH 34 PEKOMEHAIUHU [IPU IIPOBEICHUU Ha-
CTOSIIIUX MCCIICAOBAHUN 3apyOeKHOMY HAyYHOMY
pykoBoauTeno Axmer Akcoit — mpodeccopy, PhD,
3aBenytomieMy kadeapoir «buomorus» AkaeHU3
Yuusepcureta (Typuus).

KoHdunKT HHTEpEcoB

Bce aBTOpBI pounTaN ¥ 03HAKOMIIEHBI C CO-
JICp’KaHUEeM CTaThbM U HE MMEIOT KOH()IMKTAa UHTE-
pecoB.

HMcTouyHuK (pMHAHCHMPOBAHUSA

PaGora BrimonmHeHa B pamkax goroopa Ne 387
ot 25.10.2019 r. (Kazaxckuit HanmoHnanpHBIN JKEH-
CKMIl Temarorndeckuii YHUBEPCHUTET, TI.AJIMAaThl,
Kazaxcran ¢ yHuBepcuteToM AKAEHU3 I'. AHTaIUsA,
Typxus).

ABTOpBI JaHHOW CTaTbU TMOATBEPAMIH OTCYT-
cTBHC (DMHAHCOBOW MM KaKOH-JIMOO IPYTrod IOJ-
JEPIKKH.
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MUKPOKATICYAUPOBAHMUE NMPOBNOTUKA
B MATPHULLY INMPUPOAHDBIX MTOAUMEPOB

MwukpokancyAnpoBaHmMe npeacTaBAsSeT cOoOO0i MPoLEecc, NMoCPeACTBOM KOTOPOro CEepALEBMHA,
TO €CTb GMOAOrMYECKM aKTUMBHbIN MAM (DYHKLMOHAAbHbBIN MHTPEAMEHT YMaKOBbIBAETCS B MaTepuaa,
00pasyoLmin 060A0UKY MMKPOKANCyAbl. MUKpOKancyAnpoBaHmne npobuoTHMKOB MO3BOASET M30exaTb
CTPECCOBbIX BO3AEMCTBMI, BO3HMKAOWMX B MPOLIECCE MPOM3BOACTBA, XPaHeHMsi M MNoTpebAeHMs
NPOAYKTa, M 06eCrneymBaeT BbICOKMIM YPOBEHb BbIXKMBAEMOCTU MUKPOOPraHM3MOB B TAKOM «<KOHTEMHEPED.
LleAbto paboTbl SIBASIAOCH MMKPOKACMyAMPOBaHWE MPOOMOTUKOB B MOAMCAXapUAHbBIE MaTpuUbl AAS
MOBbILIEHUS MX >KM3HECMIOCOOHOCTU U YCTOMYMBOCTH, A TaK XKE PE3YAbTATMBHOM AOCTABKM B KMLLEYHUK.

B HacTosiwern paboTe mayueHbl 3 BMAA MPOBUMOTUYECKMX MUKPOKANCYA: aAbIMHATHbIE; aAbrHaT-
XMTO3aHOBbIE; aAbIMHAT-TIYAAYAQHOBbIE. KarncyAbl MOAyYaAm nyTem MyTem NpoLecca BBOAA CyCreH3un
KAETOK, CMELLAHHOM C KarncCyAMPYIOLIMM areHToMm, 4yepe3 0coboe A03MpYiolee NpucrnocobAeHne
MOPLUMOHHO CTPOrO OMPEAEAEHHOro OObema B CreLMaAbHbIA PacTBOP, KOTOPbIA COAEPXKAA MOHbI-
clumaTeAn. KM3HECNoCOBHOCTb CBOOOAHBLIX M MHKANCYAMPOBaHHbIX 0akTepuii B PasAMUHbIX
CTPECCOBbIX YCAOBMSIX OMPEAEASIAN METOAOM MPEAEAbHBIX Pa3BeAeHMin 1 noceBa B MRS-arap.

IKCNEPUMEHTAABHO YCTAaHOBAEHO, UTO MPU MOAYHYEHMM MMKPOKANCYA ONTMMAAbHbIM SBASETCS
COOTHOLIEeHME 61MOMAaCChl MPOBMOTUYECKOTO WTamMMa M 2%-HOro aAbrmHaTa Hatpust — 1:5, B kauecTse
CLUMBAIOWMX MOHOB 1%-HOrO pacTBopa XAOPUAA KaAbLMA. IPDEKTUBHOCTb UMMOOMAM3BALMM KAETOK
Lactobacillus acidophilus AA-T AASt HEMOKPBITLIX (AAbIMHATHDBIX) M MOKPbITbIX XMTO3aHOM M MYAAYAQHOM
MMKPOKArcyA coctaBuaa 96,35+ 1,65; 95,28+2,31 1 94,43+2,31 cooTBeTCTBEHHO. MUKPOKANCYAbI
NPeACTaBASIIOT CcO00M cpepryeckne 4acTuubl OEAOrO LBETa C FAAAKON MOBEPXHOCTbIO. Pasmepsl
MUKpoKancyA — 102—145 MKM.

KAloueBble cAoBa: MMKpPOKArCyAMBaHMe, aAbrMHaT, NMyAAyAaH, xuTo3aH, Lactobacillus acidophilus
AA-1.
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Microencapsulation of a probiotic into a matrix
of natural polymers

Microencapsulation is a process by which the core, i.e. a biologically active or functional ingredi-
ent, is packed into a material that forms the shell of the microcapsule. Microencapsulation of probiotics
helps to avoid stressful effects that occur during the production, storage and consumption of the product
and provides a high level of survival of microorganisms in such a “container”. The aim of this work was
to microencapsulation of probiotics in the polysaccharide matrix to improve their stability, viability and
effective delivery to the intestine.

In this paper, we studied 3 types of probiotic microcapsules: alginate; alginate-chitosan; alginate-
pullulan. The process of forming capsules was carried out by injecting a suspension of cells mixed with
a encapsulating substance through a special dosing device in portions of a strictly defined volume into
a special solution containing crosslinking ions. The viability of free and encapsulated bacteria under
various stress conditions was determined by the method of limit dilutions and inoculations in MRS-agar.

During research we obtained that, in microcapsule formation optimal conditions is probiotic strain
biomass and 2% sodium alginate in ratio — 1:5, and usage of 1% calcium chloride solution as cross link-
ing ions. The efficiency of immobilization of Lactobacillus acidophilus AA-1 cells for uncoated (alginate),
chitosan and pullulan-coated microcapsules was 96.35+1.65; 95.28+2.31 and 94.43+2.31, respec-
tively. Microcapsules are spherical particles, with white and smooth surface. The sizes of microcapsules
are 102-145 microns.

Key words: microencapsulation, alginate, pullulan, chitosan, Lactobacillus acidophilus AA-1.
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Taburu noAMmepaep matpuuacbiHa
NpPo6UOTUKTEPAT MUKPOKANCYAAQY

Mukpokancyaaay — apHaiibl MaTepUaAA@H KYPbIAFAH MUKPOKANCYAQ KabbIFbIHbIH, illiHe GBUOAOTUS-
AbIK, 6EACEHA] Hemece (PYHKLIMOHAAADBIK, UHTPEAMEHTTEPAI opay npoueci. [1pobuoTrKTepAi MMKpoKari-
CYAAQY — BHIMAI BHAIPY, CaKkTay XXOHe TyTbIHY MPOLIECIHAE MainAa GOAATbIH CTPECCTIK aCcepAepAi OOA-
AbIpMayfa MYMKIHAIK GepeAi »KoHe MYHAAN «KOHTEMHEPAE» MMKPOOPraHM3MAEPAIH OMIp CYpYiHiH
KOFapbl AEHreMiH KamTamacbid eTeai. >KYMbICTbiH MakcCaTbl MPOBUOTUKTEPAIH TYPAKTbIAbIFbIH,
TipwiAikke KabiAeTTIAIM XoHe ileKKe TMIMAT XKETKI3yAl apTTbIpy YLIIH NMOAMCaXapUATI MaTpuLaAapFa
MUKpOKancyAAay 60AbIM TabblraAbl.

OCbl >KyMbICTA MPOBUOTUKAABIK, MUKPOKANCYAAHbIH, 3 TYPi 38PTTEAAI: aAbIMHAT; aAbIMHAT-XMTO3aH;
aAbrMHaT-NyAAYAaH. KancyAaHbl KaAbIMTacTbipy MNpPOLECi KarncyAa-KantamasaH TypaTbliH apHarbl
epiTiHaire karaH OGeAriAeHreH KOAEMAEri MOopUMSIAAPMEH epeklle AO3aAayllbl KYPbIAFbl apKblIAbl
KaricyAa-3aTreH apaAac >KacyllaAapAblH, CYCMEeH3MACbIH MHXXEKLMSAQY >KOABIMEH >KY3ere acblpblAAbI.
Op TYPAI CTPecCTiK >afFaanAapaa 60C >koHe MHKarCyAsuMsiAaHFaH 6GakTepusAapAbliH, TipLuiAikke
KabiAeTTIAIr wekTi ecipy >koHe MRS-arapaa ceby oAiCiMeH aHbIKTaAAbI.

MukpokancyaaHbl any KesiHAe MNPOBMOTUKAABIK, LUTAaMMHbIH, 61MOMaccachbiHbiH >kaHe 1%-AblK,
HaTpUI aAbrMHATBIHBIH, 1%-AbIK, KAAbLMIA XAOPWMAIHIH epiTIHAICIHIH Tiry moHaapbl peTiHae 2%-
AbIK, HaTPWI1 aAbIMHATbIHbIH apakaTbiHACbI OHTaMAbl 0OAbIN Tabbiraabl. Lactobacillus acidophilus
AA-1 acylaAapbiH UMMOOMAM3ALMEAQY TUIMAIAIM KaObIAMaraH (aAbMMHATTbl) >KOHE XMTO3aHMEH
KOHE MYyAAYAQHMEH XabbIAFaH MMKpOKarncyAaAap yuwiH TuiciHwe 96,35+1,65; 95,28 +2,31 xaHe
94,43 12,31 kypaabl. MukpokancyAaaap cdepasapbl ak, TycTi, Teric 6eTi GOALIeKTepAEH TypaAbl.
MukpokancyaaHbiH, eAlemaepi 102-145 MKM.

Ty#in ce3aep: MUKPOKArCyAAdy, aAbrMHaT, MyAAYAaH, xuTo3aH, Lactobacillus acidophilus AA-1.

BBenenne

BrIcoknME TeMmaMu pa3BUBAIOTCSI TEXHOJIOTHH
MPOU3BOACTBAa (YHKIIMOHAIBHBIX TPOIYKTOB IIH-
TaHus. [lomynspHOCTh W MOCTOSTHHOE BO3pacTaHHe
MOTPEOHUTENBECKOTO CIIPOca Ha TaKHE MPOAYKTHI CBS-
3aHO C TIOBBIIICHUEM OCBEIOMIEHHOCTH HACEICHHS
00 WX TOJOXHUTETHFHOM BIHMSHAW Ha 3I0OPOBBE U
yBEIUYEHHE TPOJOKUTEIBHOCTH KM3HU. [luie-
BEIE MPOJIYKTHI, COJEpKAIINE. IPOOUOTUKH COCTAB-
JISIOT OCHOBHYIO YacTh ATOTO pHIHKA. [locKombKy
NpoOMOTHYECKUE MPOIYKTHI COCTaBISIOT 0T 60 10
70% ot o01mero pblHKa (YHKIHOHATIBHBIX IIPOAYK-
TOB MTUTAHUSI, UX MPOU3BOJICTBO MOXKHO BBIJICIIUTH B
CaMOCTOSITETIbHYIO OTPACib MHUIIEBO OMOTEXHOIO-
ruu (Fernandez M., 2015: 1-13).

KosnuecTBO KMBBIX M aKTHBHBIX KJIETOK B
OTpeIeICHHOM 00beMe (T WJIM MJI) B MOMEHT I1O-
TpeOJIeHHS, TO €CTh KU3HECTIOCOOHOCTh MTPOOHOTH-
YECKHX MHKPOOPTaHHU3MOB, ONpeaesieT ux 3¢ dek-
TUBHOCTD U SIBJIICTCS KIIFOUEBOW XapaKTEPUCTUKOM
KadecTBa JTUX npoaykroB (Mortazavian A.M.,
2012: 121-146). B cBsi3u ¢ 3TUM BaXKHO 00€CIICYHUTH
BBICOKYIO BBIKMBAaE€MOCTb OaKTEpUH-IIPOOMOTHKOB
KaK B TIPOIECCE €T0 MOTPeOJIeHUs], TaK M BO BpeMs
MPOU3BOACTBA U XpaHeHus mpoaykTta (Shah N.P.,
2000: 894-907).

B 371001 cBsI3M, YCOBEPLICHCTBOBAHUE TEXHOJIO-
TMH M COCTaBa NPOOMOTHYECKUX NPOIYKTOB, KO-
TOpOE TOJKHO OBITH HAIIPAaBJIICHO Ha oOecreucHue
ONaronpuUATHBIX YCIOBMHA Uit OakTepwii NMpH HX
MIPOM3BOJICTBE U XPAHEHMH, a TAK)KE MPH MPOXOXK-
JEHUH KETyI04YHOro 0apbepa, IpeAcTaBiIseTCs J10-
CTaTOYHO aKTYaJbHBIM.

MHOTrouYNCIIEHHBIE NCCIIEIOBAHNUS TOKA3bIBAOT,
YTO TPU MPOU3BOJCTBE 3aKBACOK NPSIMOTO BHECE-
HUS, TIPY XpaHEeHUH IPOAYKTOB, a TAKXKE B TIpoIiecce
MIPOXOXKAECHUS Yepe3 KeTyA0UHO-KUIIEUHBII TPAKT,
3HAYUTEJIbHASL 4acTh NMPOOMOTHYECKHX KIIETOK Te-
pSeT CBOIO aKTHUBHOCTBH BCIIEJCTBHE MOBPEXKJIECHUS
u rubenu Mukpoopranuzmos (Martensson O., 2012:
775-784). IlpoBomarcs WHCCICIOBAaHUSA, KOTOPHIE
(OKycHpYIOTCS Ha BBIJCICHHHM KUCIOTO- U JKell-
YEPE3UCTEHTHBIX IITAMMOB METOJIOM CTPECCOBOM
agantaruu (Shah N.P., 2010: 894-907); npumeHne-
HUM JBYXCTaAMHHON (epMeHTAlMU (B 3aKBaIIMBa-
€MYIO0 CMECh M3Ha4yaJbHO BHOCST MPOOHOTHYECKUE
KYJBTYPBI ¥ AAIOT BPEMS [T X aJanTaIliuH, ¥ JINIIb
3aTeM BHOCST JAPYTHE€ MOJOYHOKHCIBIE KYJIbTYpbI)
(Marteau P., 2017: 1031-1037); wucmoibp30BaHUH
CTUMYJISITOPOB pOCTa M IPYrHX 00aBOK (LHCTe-
WH, CBIBOPOTOYHBIC OCTIKU, KUCIOTHBIM THAPOIHA3AT
Ka3ernHa), aKTMBU3HUPYIOIIMX Pa3BUTHE NPOOHOTH-
yeckux Oaktepuii (Dave R.1., 2018: 2804-2816), ¢
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MukpoKarcyupoBaHue MPOOHOTHKA B MATPHUILy MPHUPOAHBIX TOJTUMEPOB

LEJIBIO YBEJIIMUYCHUS] CTPECCOYCTOMUMBOCTH U HKH3-
HECTIOCOOHOCTH TTPOOHOTHYECKUX KYIBTYP.

OpHuM U3 coco0O0B pelIeHus MPodIeMBbl TO-
BBIILIEHUS )KU3HECTIOCOOHOCTH MMPOOHOTHUKOB SIBIIS-
€TCs HCTIONB30BaHNE aJCOPOIIMOHHOM 1 TPOCTpaH-
CTBEHHOH WMMOOWJIN3alUU OakTepuid B MSITKHX
ycnoBusix (Champagne C.P., 2014: 109-134).
HosBrle mocTuxkeHuss B 001aCTH MMMOOMIM3AIINH,
OOBIYHO HCIOJB3YEMON TOJBKO B JApPYyTrux o0a-
CTSAX OMOTEXHOJIOTHH, ACNAIOT TEHeph €€ METOIBI,
JOCTYMHBIMH M ISl THIIEBONH MPOMBIIIIEHHOCTH
(AnanbeBa H.B., 2009: 46-47). B nmocieanue roasl
Bce OOJIBIINI WHTEPEC MPOSBISAETCS K TOTYyUEHHUIO
MHUKPOKAIICYJIUPOBAHHBIX (OPM MHKPOOPTaHU3-
MOB-IPOOMOTHUKOB KaK HanOoJee MepCreKTHBHOTO
MeTO/1a 3allUThl U aalTallii KIETOK H aKTUBHBIX
BemecTB B oprann3me demoBeka (Riaz Q.U.A.,
2013: 231-144).

[lon OwokarncymupoBaHHEM ITOHHMAIOT CO3-
JJAaHWE DPAa3JIMYHBIX TOJIMMEPHBIX CUCTEM B Qop-
M€ TUAPOTeNeBbIX HAHO- ¥ MUKPOYACTHI, HAHO- U
MUKPOKAIICYJI WIH MOJUMEPHBIX TUIGHOK C MMMO-
OWIM30BaHHBEIM OMOMATEpPHUANOM, KOTOPBIA MOXKET
ObITh TpeacTaBiieH pa3nuuHeiMH BAB (6enkamu,
B ToM umciie pepmentamu, JJHK, mentugamu, HI3-
KOMOJICKYJIIDHBIMH TOPMOHAMH, aHTHOHMOTHKAMU
U IIp.), @ TaKKe MUKpPOOHBIMH, PaCTHTEIBbHBIMU U
JKUBOTHBIMH KjieTkamu (Sri S.J., 2012: 1-23). Nme-
IOTCSl JTaHHBIE O TOM, 4YTO WHKAICYJIMPOBAHHBIC
MpoONOTHYECKUE KYIBTYphl MOTYT HCIOJNb30BaTh-
Cs B PasNUYHBIX (EPMEHTHPOBAHHBIX MOJIOYHBIX
MPOAYKTax, TAKMX KaK HOTYypT, CBIp, CMETaHa, 3a-
MOPOXXEHHBIX MOJIOYHBIX JIeCepTax, AJIs IOTyYeHHUs
OmoMacchl, a Takke B cyxmx mpemaparax (Morales
M.E., 2016: 627-668).

OCHOBHBIMH XapaKTEPUCTUKAMH UHKAICYJIHUPO-
BaHHBIX ()OPM MPOOHOTHIECKHUX KYJIBTYD SBISETCA
CIOCOOHOCTh KJIETOK BBDKHBaTh B HEOIArompHAT-
HBIX YCJIOBHAX JKEITyJOYHO-KHIIEYHOTO TpakTa. B
OTHOIICHWU BHDKUBACMOCTH WHKAIICYJINPOBAHHBIX
MpPOOMOTHYECKUX KYJIBTYp B HEOIaroNpUsATHBIX yC-
JIOBHSIX yY€HBIE CKIIOHSIOTCS K €IMHOMY MHEHHIO:
WHKAICYJIMPOBaHUE OOECIeUrBaET 3HAYHTEIHLHOE
yBEIUYEHHE BBDKMBAEMOCTH KIIETOK B YCIOBHSX
(hepMEHTHPOBAHHBIX MOJIOYHBIX MPOIYKTOB M Ke-
mynouHo-kumedHoro tpakra (Riaz Q.U.A., 2013:
231-244; Anal AK., 2017: 240-251; Ramos P.E.,
2018: 1864-1877; Tomaro-Duchesneau C., 2013:
1-19; Carvalho A.S., 2013: 2538-2541).

VYcnenmHslii OnbIT MUKPOKAICYJIMPOBaHUS B 00-
JIACTH MTPOOMOTUIECKOH OMOTEXHOJIOTHH TTOCITY KU
OCHOBaHUEM JIJIsl TIPOBEJICHHUS HACTOSIIETO HCCIIe-
JIOBaHMsI, HANPaBJICHHOI'O Ha CO3/aHHE MHKpOKa-
CIYJTHPOBAaHUX MPOOMOTHKOB ISl TIOBBIMICHUS X
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YCTOMYMBOCTH, XKH3HECTIOCOOHOCTH H 3((EKTHB-
HOM JOCTaBKH B KHIIEUHUK.

MaTepl/laJ'll)I H ME€TOAbI HCCJICAOBAHUSA

Obvexkmol  uccnedoganui: KymbTypa H OHO-
Macca MOJIOYHOKHUCIBIX Oakrepuit Lactobacillus
acidophilus AA-1 13 KONJIEKIMA MUKPOOPTaHU3MOB
kadeapel onorexuonoruu KazHY um. anp-Dapadu
B HATUBHOM U WHKAICYJIMPOBAHHOM COCTOSTHHH;

3 BUIA MPOOMOTHYECKUX MHUKPOKAIICYJ: aJIbI'H-
HaTHBIE; aJIbTUHAT-XUTO3aHOBbIC; AJIbIMHAT-IIYJITY-
JIAaHOBBHIE.

Iloozomosxa 6axmepuii 018 MUKPOKANCYIU-
posanus

Iramm Lactobacillus acidophilus AA-1 Obu1
BBIJICJICH M3 TPaJUIIMOHHOrO HOrypTa B jaboparo-
puu TIpUKIaaHON MuKpoomosoruu KazHY um. anb-
®apadu (CaBunkas W.C., 2012: 110-114). Iramm
Obu1 coxpaneH B riuuepune (50%) u xpaHuics
mpu -20 ° C. CoxpaHeHHBIC KJICTKH aKTHBHPOBa-
U IBaXKIBl Ha vamkax ¢ arapom MRS mepen wuc-
nons3oBanueM. [locne 48 1 pocta oTOupanu ogHy
KOJIOHHIO, HHOKYJIHpoBanu B 20 mur OymsoHa MRS
u uHKyOupoBanu B TeueHue 24 4 npu 37 © C. Ilo-
CJIe TOTO KYJbTYpPy NIEPEHOCHIIN B CBEXUI OyIbOH
MRS u unky6uposanu npu 37 ° C B TeueHue 18 1
B aHa’pOOHBIX ycnoBusix. Kietku cobupanu B cTa-
UOHapHOH (haze pocTa LHeHTPUPYTHPOBAaHUEM IPU
6000 g B Teuenue 15 munyt npu 4 ° C. CynepHatasnt
0TOpachBaIM M KJIETOYHBIH OCaZOK ABaXKIbl IPO-
MBIBAJIM M PECYCIIEHAMPOBAIU B 3 MILB (puznosno-
THYECKOro pacTBopa. KoHIeHTpalus KJIETOK 1mocie
Takoil 06paboTku coctasisiia okoio 2x10'° KOE/
M. CBEXENPUTOTOBICHHYIO KOHLIEHTPUPOBAHHYIO
KJIETOYHYIO CYCIIEH3UIO KOTMYECTBEHHO OLIEHUBAIN
myTeM BbiceBa Ha arap MRS u cpasy ucnons3oBanm.

Tonyuenue unkancyiupos8anHvix NpoOUOMUKO8

Jisi monmydeHus WHKANCyJIUPOBaHHBIX HPOOH-
OTUKOB NPUMEHSUIM CJIEOYIOLIHe MaTephalbl Mo-
KPBITHSL: alblMHAT HATPUS; XWUTO3aH; ILyJUIyJIaH.
WNukancynsanuio O6akTepuil OCyLIECTBISUIM ITyTEM
9KCTPY3HHU.

CycneH3uio KJIETOK CYCIEHIUpPOBaIM B pac-
TBOpE Kallcyaupyromiero Bemiectsa (2% ajabruHaT
HaTpHUsl) B COOTHOWIEHWH 1:5, 4TOOBI MOJIYYHTH
CYCITCH3HI0, TPUOIM3UTEIBHO comepxanryo 10
KOE/Mn knetok. 3ateM 3Ty cMeCh 3KCTPYIUPOBAIIH
yepe3 uriy nuametpom 0,6 MM B cTepuibHbIT 1%
pacTBOp xJiopuza Kaubus. s SKCTPy3UH HCIIOTIb-
30BajiM ImpuIeBod no3atop «Armed MP-2003».
PaccrosiHue Mexay WIJIOW M pacTBOPOM XJIOpHIA
KaJbIus cocTaBisuio 25 cM. Karmmm cpasy ke 00-
pasoBbiBanu reneBble cdepbl. Lllapukam maBanm
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OTCTOATHCS B TeueHue 30 MUHYT AJISl TOJHOTO 3a-
TBEP/ICBaHUSI.

s mosrydeHnss MUKPOKAICYJl ¢ JBOMHBIM I10-
KPBITUEM TOTOBBIC AJIbTHHATHBIC IAPUKH C MHKAII-
CynmupoBaHHBIMU OakTepusimMu momerianu B 0,4%
pacTBOp XUTO3aHa WM MMyJUTyjaHa. J[anee ux nHKy-
oupoBanu B TeueHue 40 MuH Ha 1weiikepe mpu 130
o6/muH (Krasaekoopt W., 2016: 177-183). Takas
CKOpPOCTh TIEpEeMELIMBAaHUS TO3BOJSIA HM30€XKaTh
arperanyy MAKPOKarcyJy. 3aTeM KarcyJbl ToMeria-
i Ha 30 mun B 1% pacteop CaCl,, rae mpoucxonu-
70 mosiHoe TeneobpazoBanue. Karcymsl cobupanu
U3 PacTBOpPA C HCIOIB30BAHMUEM CTEPHIN30BaHHOTO
cuta (50 MKM) ¥ TIPOMBIBAIN CTEPUIIHHON JMCTHII-
JINPOBaHHOW BOJIOM.

Bes npouenypa Obuia BBIIIOIHEHA € UCTIOJNB30-
BaHHMEM aBTOKJIaBHpoBaHHBIX (121°C, 15 muH) Ma-
TEPUAJIOB U B CTEPUIILHBIX YCIOBHSIX B ITAMHUHAPHOM
0OOKce ¢ BO3AYIIHBIM MOTOKOM. Karcyisl XxpaHunm
B CTEPIJIBHBIX (DJTAKOHAX C KPBIIIKAMHA TPH TEMIIe-
patype 4°C u HCIIOJIb30BaIM B NaJbHEUIINX JKCIIe-
pUMEHTaX.

Takum 00pazom, B KOHIIE MPOLIECCa SKCTPY3UU
OBUIN MTOJTYYEeHBI TPH KOMITO3UIHHU YaCTHIl (MaTpU4-
HOTO THIIa), COJlepKalne anbruHat (A) wim cMech
anpruHat-xuto3aH (A-X) u anmpruHaT-mysuryiaH (A-
IT) B kauecTBe MaTepHaia-repMeTHKA.

Mopdgonozuueckan xapaxkmepucmuxa MuKpo-
yacmuy MemoooM ONMmuyecKou U cKavupyroueu
9NEKMPOHHOU MUKPOCKONUY

CpenHuii TUaMeTp 4acTUI] MUKPOKAIICYIT H3Me-
PN C WCHOJB30BAHMEM JIA3€PHOTO aHaIH3aTopa
pasmepa dactuil (Winner 2000ZD, Jinan Winner
Particle Instruments Stock Co., Ltd., Kuraif).

OnTryeckyro MUKPOCKOIHIO BJIAYKHBIX MHKPO-
YaCTHIL IPOBOJUIN C MCIOIb30BAHUEM MHKPOCKO-
na (MDL-150-TPI) u uudposoit kameps! (Samsung
14.2).

Mopdonoruio 3aMOpOKEHHBIX BBICYIICHHBIX
MHUKPOYACTHII OIEHNBAIN C MCIIOIH30BAHUEM CKa-
HUPYIOUIETo 3JIeKTpoHHOro Mukpockona (JEOL,
IM6360). Mukpoxkancysisl ObUIM YCTaHOBJICHBI Ha
ATFOMIHHEBBIE 3aTTYIIKH C TIOMOIIBIO IBYXCTOPOH-
Hell KJICHKOH JICHTHI, a 3aTeM ObLIO MPOU3BEICHO
HaNbUICHHE TOHKUM CJIOEM cepelpa.

Konuuecmeennas oyenka oHcu3HecnocoOHbIX
baxmeputl 6 Kancynax

BakTepuanbHble KIETKM BBICBOOOXKIATH U3
MHUKPOKAIICYJI IIyTeM MEXaHHYEeCKOTO pa3pyIIeHHUs
C UCIIOJIb30BaHUEM ToMorenuszatopa. 1,0 T MUKpO-
Karcyn Mo0aBisiii K cMemaHHoMy pactsopy 0,06
MoJe/1 muTpara Hatpusa u 0,2 mons/n OukapboHa-
Ta HATpHsI M NiepeMelInBajI B TeueHue 1 yaca mpu
37°C mns ocnabneHus MokpbITHA. JKn3HECIOCco0-

HOCTBH BBICBOOOXKICHHBIX KJIETOK OIPEACIISIIN IIy-
TEM BBICEBA CEPUUHBIX Pa3BEACHUU MOJIYYEHHOH
cycriensun Ha arap MRS. Kononuneobpa3zyromme
SIMHUITHI TIOICYUTHIBANIN Toce 48 4 aHadpoOHOM
nnkyOanuu npu 37 °C. CBoOOIHBIC KISTKH HE TIOJI-
Beprajii roMOreHu3anuu, Tak kak cpasHenue KOE
CBOOOJIHBIX KJIETOK JIO M IOCJIE TOMOT€HHU3alH HE
MOKAa3aJI0 CYILECTBEHHOMN pa3HUIIBL.

O¢ddexruBrocTs MHKANICYISIIAK (OW) ompene-
nstu o hopmyie (1):

DU % = (NXM)/N,x 100, (1)

rae N — KOMH4ecTBO )KH3HECTIOCOOHBIX KIIETOK, BbI-
cBOOOXIeHHBIX U3 1,0 T MuUKpokarncyi, M — obmas
Macca CoOpaHHBIX MHUKpOKarcyl, a N — Konude-
CTBO CBOOOJHBIX KJIETOK IE€PE] MHKPOKATCYIHPO-
BaHUEM.

Cmamucmuueckuii aHanu3s

OKCIepUMEHTAIbHBIC NaHHbIE OBUTH IpoaHa-
JTU3UPOBAHBI C TIOMOIIBIO CTATUCTUYECKOTO IIPO-
rpammuoro obecreuenust SPSS 13.0 (SPSS Inc.,
Ywukaro, Unmunotic, CIIIA). lanasie 0b1H coOpa-
HBI U3 TPEX HE3aBUCUMBIX MTOBTOPHBIX IKCIICPUMEH-
TOB, COJIEPKAINX TPU MOBTOPHOCTH, U PE3YIbTATHI
BBIP@XEHBI KaK CpeJHee + CTaHJapTHOE OTKIIO-
HeHue. Paznumuusi Mexay CpeJHUMH 3HAYCHHSIMH
OBLTH OTIpeieNIeHBI C TIOMOIIBI0 TecTOB JlyHKaHa Ha
HECKOJIbKMX Jlhana3oHax. Paznuuus ¢ P-3HaueHuem
<0,05 ObUTH paCIICHEHBI KaK CYIICCTBEHHBIC.

Pe3y.]'ll)TaTbl HCCJIECA0BAHUA U UX 06cy)lme}me

CyTb MHKpOKAICyJHpPOBAaHUS 3aKIIOYAETCS B
CO3/1aHMU OOOJIOYKH BOKPYI' KJIETOK MHKPOOpIa-
HU3MOB, CJIE€JOBaTENFHO, BaYKHBIM JTalloM SIBJIS-
eTca noadop MOAXOISINEro Marepuana Ajsl Hee.
Ot ero cBoiicTB 3aBUCUT I(PPEKTUBHOCTD 3AIIUTHI
MHUKPOOPTaHU3MOB OT HETATHUBHBIX (PAKTOPOB OKPY-
KAloLEeH cpelpl, a TaKKe CIIOCOOHOCTH K BBICBO-
OOXKJICHHUIO KIIETOK B HIDKHHX OTJAEax >Kelya0d-
HO-KUIICYHOTO TpakTa. B cBs3u ¢ 3TUM Ha mepBOM
JTane HCCIEeNOBaHUIl NPOBOAMICS BHIOOP OITH-
MAJIBHOTO TOJMMEpa JUIi MHUKPOKAICYJINPOBAHUS
MPOONOTHKOB.

IIpu BbIOOpE HOCHUTENSI B paMKax HYXI Ipo-
MBIIIICHHOTO TPOM3BOJCTBA YYHUTBHIBAIOTCS ClIe-
aytoume TpeOOBaHUS: OTCYTCTBUE TOKCHYHOCTH,
JOCTYIHOCTb, HEBBICOKAsi CTOMMOCTb. Tak Ha3bIBae-
MBIE «ITUIIEBIe)» TIOJIUMEPHI BECbMa MPUBJIEKATEIb-
HBI JUIs1 MHKAICYJTUPOBAHUS U MOTYT 00ecrieunBaTh
MIPEBOCXOAHYIO 3allUTy KJIETOK OmbumodakTepuii
U MOJIOYHOKHCIIBIX OaKTepuil B HEOJIArONPHUSITHBIX
ycnoBusix. Kak mokasan aHanu3 AaHHBIX JUTEpa-
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TYpBl, Hambojee 4acTo A MHUKpPOKAICyJIUpOBa-
HUSl TIPOOMOTUKOB B MHIEBOW MPOMBIIIICHHOCTH
WCTIONB3YIOTCS: QJIBIMHAT HATPHsI, TEKTUH, XHTO-
3aH, KapparvHaH, >KeJIaTHH, KCaHTaH-KeIaTHHO-
Bas cMech, arierodranar 1emtoao3sl (Mary M.D.,
2019: 1234-129). AnpruHat HaTpus NpPEACTABISAET
co0o# mosimmep, IIHPOKO HCIOIb3yEeMBId B Kaue-
CTBE HMHKAIICYJIHUPYIOLIET0 MaTepraia, MOCKOIBKY
OH 00pa3yeT YHUBEPCAIbHYI0, OMOCOBMECTUMYIO U
HETOKCHYHYIO MaTPHITY JIJIS 3aIUATHI aKTUBHBIX UH-
TPEIUEHTOB, 0COOEHHO MPOOHOTHYECKHX IITAMMOB,
oT (GaKTopoB OT HebmaronpusaTHbIX (akTopoB (Pa-
sin B. L., 2012: 130-151). XoTs ameruHat HaTpus
MOJIXOJIUT JIJISI KarCyJIMpOBaHus, 00pa30BaBIIHIACS
refib YyBCTBHUTENEH K DKCTPEMAalbHBIM 3HAUCHHAM
pH, KOTOpBIE MOTYT BIUATH KaKk Ha BBICBOOOXKIIE-
HUe, TaK M Ha 3allUTy WHKAICYJIUPOBAHHOTO MaTe-
puana (Tian W., 2015: 73352-73362). Marepuan
JUTS KaTICyJIMPOBAHUS MOKET OBITh MOJU(HUIIIPOBAH
(hM3UYEeCKUMHU WM XUMHYECKUMH CIIOCO0aME st
yKperuieHust Matpuubl. OTHUM U3 TaKUX CIIOCOOOB
SIBIIICTCSl TIOKPHITHE MUKPOKAIICYN IOMOIHUTEIh-
HbeIM cioeM (layer-by-layer) u3 npyrux npupoHBIX
MOJIMMEPOB, HANIPUMEP, XUTO3aHa WIH MyJUTyJaHa.
Ota cTparerus u Obla HCIOIb30BaHa B padoTe.

XKusble npobOuoTHueckue OakTepuu poja
Lactobacillus wanbonee YacTo HUCHOJB3YHOTCS B
MPOOMOTHYECKUX  KHUCIOMOJIOYHBIX  IPOJYKTaX.
tamm L. acidophilus AA-1, umeromuiics B KoJ-
JEKIIMM MHKPOOPraHuU3MOB Kadeapsl OUOTEeXHO-
mornn KazHY um. amp-Dapabu, obimagaeT BceMH
HEOOXOIUMBIMH TPOOHOTHUECKUMH XapaKTPUCTH-
KaMHU: BBICOKUM YPOBHEM KHCIOTOOOpa3oBaHMSA,
aATe3VBHOM W aHTarOHUCTHYECKOW aKTUBHOCTH. OH
He 00J1a/1aeT MaTOTeHHOCTHIO K TOKCHYHOCTHIO, T.€.
MMeeT HeOOXOAMMBIH yPOBEHbh OMOIOTHUYECKOM 0e3-
onacHocty (Casurikas U.C., 2012: 114-119). B cBs-
3 C 3TUM, UIMEHHO 3TOT IITaMM ObLT HCIIOIB30BaH
B pabore.

OpHOM 13 TOMYJIAPHBIX CTPATETUH MHKAIICYIIS-
UM KJIETOK MPOOHMOTHKOB SBJISIETCS MPOLECC IKC-
TPY3HH, TIOCKOJIBKY IS 3TOTO HE TPEOYIOTCS BBICO-
KHE TeMITEpaTyphl ¥ UCTIOIb30BaHNE OPTaHUIECKUX
pactBopureneii (Araujo E. M., 2016: 321-329). Ilo-
ATOMY JISl TIONyYEHUs] MUKPOKAIICYJI ObLI BHIOpaH
Croco0 IKCTPY3UH.

OTOT METOJ 3aKII0YaeTCs B CMEIIMBAHUH TPO-
OMOTHYECKOTO WHOKYJATA B THIPOKOJIOWTHOM
pacTBOpe C MOCIEAYIOIEH AKCTPY3UEH Yepe3 Coll-
70, a 3aTeM 00pa3oBaBIIMECs Kaluld COOMPAroTCs
B pacTtBope reneobOpazoBarens. llpu momyueHwnn
QIPIMHATHBIX KarCyll B KadecTBe rellbPOpMHPY-
IOLIETO BEIecTBA OBbUI OTOOpaH albIHMHAT MapKu
«MANUCOL DH» npu konnerntparuu 2%, cOOT-
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HOIIIEHUE OMOMAcChl MPOOMOTHYECKUX KYJIBTYp U
aNpruHara HaTpus — 1:5; B KauecTBe CIIUBAIOIINX
MOHOB puMeHsH 1%-HbIi pacTBOp XJIOpUAA Kalb-
st (Chen H., 2017: 248-255).

MUKpOKarcyJibl OCTaBISIN Uil (POPMHPOBa-
HUS yCTOWYMBOHN cdepudeckoit (hOpMBI, OTACIISITH
OT pacTBOpa W HUCIOJIL30BAIN B JalbHEHIINX DKC-
nepuMeHTax. B pe3ynbrare 3KCTpy3UH B THAPOKOJ-
JIOMTHOM PAacTBOpPE aJbrHHATa MPOOMOTHKH 00pa-
30BaJli MUKPOKAICYJIy MaTPUYHOTO TUMA. B cBA3M
C TeM, 4TO NPOOMOTHKH IPHUCYTCTBYIOT BO BCEW
CTPYKType YacTHIl, OHH MOTYT IOABEPraTbCs BO3-
JIEHCTBHIO YCIIOBUI OKPYXAIOLIEH CPenbl, 4YTO MO-
XKET CHU3UTH UX KUIHECTIOCOOHOCTh NIPU XPaHEHHUH
Y MCIIOJIb30BaHUH.

JnsT  TOKPBITHS aJIbTMHATHBIX MHKPOKAIICYJI
JTOTIOJTHUTENBHBIM CJIOEM WX BBIJIEPKUBAIH B Te-
genue 30-40 mun B 0,4% pacTBope XHWTO3aHA WITH
nyutynana. Ha pucynke 1 mpejacraBneHsl 3 THma
MHUKPOKAIICYJ, TIOJYYEHHBIX  BBIIICONHCAHHBIM
CHoco0oM.

MuKpoKarncyasl IpeACTaBIAioT co0oi cdepu-
YecKHe YaCTHUIIHI OJIOTO I[BETA, C TIaKOH MOBEepX-
HocTh1o. [1o BHeNIHEMY BUIy Bce 3 BUa Karicyil He
OTJIUYATUCH JIPYT OT apyra. OTCYTCTBUE BHEIIHUX
paznuuauii OBUTIO TOATBEPIKICHO W MIPH aHAJIHM3e Ha
CKaHHPYIONIEM 3JICKTPOHHOM MHUKPOCKOIE (pUCY-
HOK 2).

ATnbruHaTHBIE MUKPOKAIICYIIBI U MHKPOKAICY-
JBI C TIOKPBITHEM UMEIH CXOXYIO OBaJlbHYIO (op-
My. [Ipu 3TOM KOMOMHAIUS TIOJMMEPOB B KAYECTBE
JIOTIOJTHUTENBHOM CTEHKH HE MEHSAET TUIIMYHOU
cepuueckoit popmbl. KomnakTHasi, ycroiuuBas
K MPOHUKHOBEHHUIO TOBEPXHOCTh MOXKET CIIYKHTb
CHJIBLHBIM (U3HYECKUM OaphepoM, KOTOPHIH 3aIiu-
[IaeT MPOOHOTHYECKHE KIETKH BO BPEMsI MPOXOXK-
JISHUS Yepe3 KTy T0UHO-KUIIISYHBIN TPaKT.

COM-uccienoBanue 00HAPYKIIO BKITFOUESHHBIC
B Marpuily Karcys Oaktepuu. OHH MPUCYTCTBYIOT
BO BCEX 3-X THUIaX MHUKPOKAIICYI (PUCYHOK 3).

B xo7¢ ipoBeIeHHBIX WCCIeI0BaHUN OBLIO BHI-
SBJICHO, YTO OJlaronaps MCIHONBb30BAaHUIO MaTepua-
JIOB TIPUPOAHOTO MPOUCXOXKICHHS, HE OKa3bIBaro-
IIUX TOKCHYIECKHA 2PPEKT, U OTCYTCTBHIO CHIIBHBIX
MEXaHUYCCKUX, (PU3NYCCKHX M XUMHYCCKHUX BO3-
JIeHCTBUI THOENN KIIETOK B MpOIlecce WHKAIICYIH-
pOBaHUsI HE TIPOUCXOJTUIIO.

B tabnuiie 2 npuBeeHBI JaHHBIC, TOJYYCHHBIC
B DJKCHEpUMEHTaX MO0 omnperneneHuto 3ddexTus-
HOCTH WHKancymupoBanus (%). Jias HEmOKpBITHIX
(aTbrMHATHBIX) W TOKPBITBIX XUTO3aHOM W IYJLTY-
JJAaHOM MMKpOKAarcya oHa coctaBwia 96,35+1,65;
95,28+2,31 1 94,43+2,31 cooTBeTCcTBEHHO. PazHuia
He OblIa cTaTucTUYecKU 3HaunMoi (P> 0,5).



M.A. AGxymxaHoBa U 1p.

Pucynok 1 — BHennmii BUJ] MUKpPOKAIICYJI HA OCHOBE aJbruHaTa (A),
anerunar-xurosana (b) u ansrunar-mymrynana (B)

Pucynoxk 2 — COM-u300paskeHre BHEIIHETO BI1a MUKPOKAIICYJI Ha OCHOBE ayibIuHara (A),
aneruHar-xuto3ata (b) u anprunar-mymnynasa (B)

Pucynok 3 — Bximrouenne 6aktepuii (0003HaUSHO CTpENKaMH) B MUKPOKAIICYITBI allbriHara (A),
aneruHar-xuto3ana (b) u anprunar-nmymrynana (B)
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Taéanua 1 — DhPeKTHBHOCTh HHKANCYIMPOBAHUS U pa3Mep IMPOOMOTHIECKUX MHUKPOKAIICYII, COiep KaIux KieTku Lactobacillus

acidophilus AA-1

Tun Muxpoxancyn

D¢ PEeKTHBHOCTh UHKATICYITHPOBAHUSL, %o

Pasmep mMuxpokarncymi, MKM

Anbrusar 96,35+1,65 102,35+4,31
AJBrUHAT-XHTO3aH 95,2842,31 136,42+5,73
AJBruHaT-myIuTyaaH 94,43+2 31 145,37+6,25

Pazmep MuKpoKancys oKa3blBaeT BaKHOE BIIHU-
STHHE Ha XU3HECTIOCOOHOCTh MPOOMOTHKOB M CEH-
COpPHOE BO3JICHCTBHE Ha MPOAYKTHI muTanus. Kak
npaBuiIo, OoJiee KpymHbIE MUKPOKAIICYJIBI obecte-
YUBAIOT JIYYIIYIO 3aIuTy OT mpobuotnkoB (Lee
K., 2010: 869-873), HO IPOAYKT MOXET UMETh HE-
XKenaTelbHble CeHCopHble cBoiicTBa (Rajam R.,
2015:4029-4041). IlokazaHo, YTO MHKPOKAIICYIIBI
B jauamna3zoHe pasmepoB 100200 mxMm obecrieyu-
BalOT ONTHUMANBHBIA OallaHC MEXIY STUMH JIBYMS
npotuBopednBEIME TpeOoBanusmu (Nag A., 2011:
247-253). B nHamieM HCCIEIOBaHHH pa3Mep BCEX
MUKPOKAIICYJI MONaIaeT B 3TOT ONTHUMAIBHBIN TUa-
na3oH. [locie MOKpBITHS XUTO3aHOM 1 MYJLTYJIaHOM
CpPeIHMI pa3Mep MUKpOKarcyJs yBenuywics Ha 34
U 43 MKM COOTBETCTBEHHO. OTYACTH 3TO CBSI3aHO C
TOJIIIIMHOM CJI0S MOKPBITHA ¥ YaCTHYHO C arperamu-
€l MUKPOKAIICYJL.

B3aumogeiicTBus Mexay OakTepusiMH M MaTe-
pualaMi CTEHOK MMEIOT PelIaroliee 3Ha4eHue s
omnpeneneHus 3pHEeKTUBHOCTH UHKAIICYIISIIUU. BbI-
cokas 3((heKTUBHOCTH MHKATICYJISIINH, TIOJTyIeHHAS
B Hamiei paboTe, MoKasajga, 4TO IMPOLECC MHKAI-
CyJSIUK ObUT MSATKUM M MaTepHalibl CTEHOK OBLIN
COBMECTHUMBI C POOHUOTHIECKIM IITaMMoM. Kpome
TOTr0, HE3HAYUTEJbHAS pa3HHIA B d()(EKTUBHOCTH
KarCyJIMPOBaHUSl MEXIYy HEMOKPHITHIMU U TOKPHI-
THIMH XUTO3aHOM H MYJUTyJIAHOM MHKpPOKAICYJIaMH
MOKAa3bIBAET, YTO MPOIECC MOKPBITHS HE OKa3bIBAI
HeOIarompusaTHOTO BIMSHUS Ha MOBTOPHBIA cOOp

MUKpoKarncyid. [IokazaHo, 4TO MaKpOMOJEKYNbl Ha
MTOBEPXHOCTH OAKTEPHIl MOTYT B3aMMOJICHCTBOBATh
C MaTepualiaMd CTEHKH DPA3IMYHBIMH CIIOCO0aMH,
BKJItOuas cuiibl Ban-niep-Baanbca, ajekrpocraTuye-
ckue u ruapodoOHbie B3aumozelicTeus (Burgain J.,
2013: 153-162). OTH xe MeXaHU3MbI MOTYT CITOCO0-
CTBOBATh BHICOKOU 3 (PEKTUBHOCTH WHKAIICYIISIINH,
MOJYYEeHHOHU B 3TOH padoTe.

3akiaiouenne

[lomydeHsl anbruHaTHBIC, aIbTHHAT-XUTO3aHO-
Bble, aJbTWHAT-ITYJUTYJIaHOBBIE IPOOMOTHYECKHE
MUKpoKarcyibl. ONTUMaIbHBIM SIBISETCS COOT-
HOIIIEHHE OMOMACChl TMPOOMOTHYECKOTO IITaMMa
n 2%-HOrOo anpruHaTta Hatpus — 1:5, B kKadecTBe
CITUBAIONIUX HOHOB 1%-HOr0O pacTBOpa XJIopuia
KanpIusa. D(PPEeKTHBHOCT, MUMMOOWIHM3AINH KJIe-
TOK L. acidophilus AA-1 1jis HEMOKPHITHIX (aJIBIH-
HATHBIX) U TMOKPBITHIX XUTO3aHOM U MYJUTyJIAHOM
MHUKpOKarncyn coctaBuna 96,35+1,65; 95,28+2,31
n 94,43+2,31 cooTBeTCTBEHHO. MUKPOKAIICYIIBI
MPEJICTABNISIOT c000# cdepuueckue 4yacTuilpl, Oe-
JIOTO I[BETA, C TIAJAKOW TOBEPXHOCTHIO. Pa3zmepnt
Mukpokarcyn 102—145 MkM.

PaspaboTranHble Ha OCHOBE IMOJIHCAXapPUIHBIX
MaTpUll TMPOOHOTHYECKHE MHUKPOKAIICYIBI MOTYT
OBITh MCIIOJIB30BAHbI B IPOMBIILICHHON TEXHOJIO-
TUHM JJI CO3JIaHUs OOOTAaICHHBIX MPOOMOTHKAMHU
MPOAYKTOB MUTAHUSI.
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INVESTIGATION OF GALLERIA MELLONELLA
MICROBIOME TO DETERMINE ITS SPECIES COMPOSITION

Microbiome research is a key important method of microbiological research that can be beneficial
in solving modern problems. Organisms with a normal microbiome are less susceptible to pathogens,
as well as, probiotic features of symbiotic bacteria in the microbiome positively act in their sustainable
development and survival. The current study aimed to characterize the gut microbiome of greater wax
moth larvae — Galleria mellonella and its species composition. A total of 38 bacterial isolates from the
gut microbiome of greater wax moth larvae were identified by using 16S rRNA gene analysis. Isolates of
microorganism from G. mellonella larvae could be grouped into three phyla: Bacillus (60%), Rhizobium
(20%), and Pseudomonas (20%). Morphological and phylogenetic analysis showed that bacterial strains
belonging to Bacillus amyloliquefaciens, Bacillus velezensis, Bacillus subtilis, Rhizobium pusense and
Pseudomonas parafulva and were dominant in the gut microbiome Galleria mellonella. Bacterial strains
isolated from larvae gut separately can be used in biotechnology, agriculture, and ecology.

Key words: Galleria mellonella, gut microbiome, 16S rRNA sequencing.
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Galleria mellonella 6arnaHKypTbIHBbIH, MMKPOOMOMbIH
3epTTey XoHe OHbIH, KYPaMblH aHbIKTay

Mukpo6HOMAbI 3epTTey — 3aMaHayM MOCEAEAEPAI LLeLYAE NanAaAbl GOAYbI MyMKIH MUKPOBMOAO-
TUSIAbIK, 3€PTTEYAEPAIH HEri3ri sAici. KaAbIinTbl MUKpPO6GMOMbI 6ap aF3aAap MaToreHAepre as Cesimran,
aA MUKPOOMOMAAFbI CUMOMOTUKAABIK, GakTepUsiAapAbIH MPOOUOTHKAABIK, KACUETTEPI OAAPAbIH, TYPaKThl
AAMybl MEH eMip cypyiHe OH acep eTeai. baraHKypTTapAblH CUMOMOTMKAABIK, ILIEK MUKPOAF3aAapbi
6erTaHbIC MMKPOAF3aAapAbI )KOHE TOKCUMHAEPAT KOIOFa KOMEKTECEA], COHAAM-AK, KOHAIKTIH MMMYHADIK,
XKYMECIHIH XKYMbICbIH apTTbipaAbl. liek Mukpoar3aaapbl 6araHKypTTapAbiH, METABOAM3MIHE KATbIChIMN
hepMeHTaTMBTI BEACEHAIAINIH apTTbipaAbl, OCbIFaH Opai ilEK MMKPOAF3aAapbIHbIH >KOHE >KOHAIKTIH
hepMEHTTEPIHIH CUHEPTM3MI MAACTUKAABIK, MOAMMEPAEPAI OMOAOTMSIABIK, bIABIPATY MYMKIHLLIAIr 3epT-
Teayae. Ocbl 3epTTey Galleria mellonella 6araybiz kebeaeri AepHOCIAAEPIHIH, iLLEK MUKPOOMOMBIH XKo-
He OHbIH TYPAIK KypamblH cunaTTayfFa OarbiTTaAraH. baaaybis kebeaeri AepHaCIAAEpIHIH ileK MMKpPO-
6roMbiHaH GapAbiFbl 38 GakTepusiAbIK, M30AST 16S rRNA reHaik aHaansimeH aHbikTaAAbl. G. mellonella
AEPHOCIAAEPIHEH OKLIAyAaHFaH MUKPOOPraHM3MAEPAI YL Herisri TykbimMra 6eayre 6oaaabl: Bacillus
(60%), Rhizobium (20%) >xeHe Pseudomonas (20%). MophoAOrnsAbIK, eHe (UAOreHETMKAABIK, TaA-
Aay kepcetkeHaen, Galleria mellonella iwexk mmnkpo6uombiHaa Bacillus amyloliquefaciens, Bacillus
velezensis, Bacillus subtilis, Rhizobium pusense >xeHe Pseudomonas parafulva TypaepiHe >xatatbiH 6ak-
TEPUSAbIK LUTaMAApP 6acbiM 6oAFaH. BaraHKypTTapAbIH illekTepiHeH 6OAEK OKLayAaHFaH 6AKTEPUSIABIK,
LITAaMAAPAbI BUOTEXHOAOTUSIAQ, AybIA LLAPYALLbIAbIFbIHAQ KOHE DKOAOTMSIAQ KOAAAHYFA GOAAAbI.

Ty#in cesaep: Galleria mellonella, iwek Mmmukpo6urombl, 16S pPHK cekseHunpaey.
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6aKTepuil B MMKPOOMOME MOAOKMTEABHO BAMSIOT Ha MX YCTOMYMBOE Pa3BUTME M BbDKMBAHME.
CuMBMOTUYECKME KMLIEYHbIE MUKPOOPTaHU3Mbl AMUMHOK CMOCOGCTBYIOT HEMTPAAM3ALMM MHOPOAHbIX
MaTOreéHHbIX MUKPOOPTraHM3MOB M MX TOKCMHOB, a Tak>Ke MOBbILIAIOT aKTUBHOCTb MMMYHHOM CUCTEMbI
Hacekomoro. KuieuHble MUKpPOOPraHM3Mbl YUacTBYIOT B METabOAM3ME AMUMHOK WM MOBBILAIOT WX
(bepMEHTATUBHYIO aKTUBHOCTb, B CBSI3W C YEM M3YUaeTCs CUHEPIM3M KMLLIEYHbIX MUKPOOPraHW3MOB U
(bepMEHTOB HACEKOMbIX AAS OMPEAEAEHMS BO3MOXHOCTM 6MOPA3AOXKEHUS MAACTUUHBIX MOAVMEDOB.
Hacrosiulee MccAeAOBaHME HaMpaBAEHO HA XapaKTEPUCTMKY MMKPOGMOMA KMILEYHMKA AMUYMHOK
BockoBor mMoAn — Galleria mellonella n ero BnaoBon cocrtae. Bcero 38 6akTepmanbHbIX M30ASTOB M3
MMKPOOMOMA KMLLIEYHMKA AMUYMHOK BOCKOBOWM MOAM GbIAO MAEHTU(ULIMPOBAHO C MOMOLIbIO aHAAM3a
reHa 16S pPHK. BbiaeaenHble m3bamumHok G. mellonella MmkpoopraHnambl MMKpPOOPraHM3moB
MO>XHO PasAEAMTb Ha TPU OCHOBHbIX poaa: Bacillus (60%), Rhizobium (20%) n Pseudomonas (20%).
Mopdorormnyeckuii n (PUAOTEHETUUECKMIT aHAAM3 MOKA3aA, YTO LTaMMbl GaKTEPUI, MPUHAAAEXKALLME
K Bnaam Bacillus amyloliquefaciens, Bacillus velezensis, Bacillus subtilis, Rhizobium pusense n Pseudo-
monas parafulva, AoMrHupoBaan B Mukpobrome knwevnnka Galleria mellonella. LLtammbl 6akTepui,
BbIAGAEHHbIE OTAEAbHO M3 KMIIEYHUKA AMUMHOK, MOTYT ObiTb MCMOAb30BaHbl B GUOTEXHOAOTUM,
CEAbCKOM XO3SMCTBE M SKOAOTUMN.
Katouesbie caoBa: Galleria mellonella, Mukpo6rom kuiuedHmka, cekseHmposanme 16S pPHK.

Introduction

Microorganisms are ubiquitous organisms found
almost everywhere on our planet; further more, they
can be found in living organisms. The community
of microorganisms living in and on bodies of living
organisms is called “microbiome”. The definition of
the term “microbiome” first given by Joshua Leder-
berg, states: “the ecological community of commen-
sal, symbiotic and pathogenic microorganisms that
share our body space” [1]. Microorganisms not only
present in the gut, moreover, but they also found
on the body surface of different plants and animals,
including humans, and are capable of carrying out
several metabolic tasks, which ordinary body cells
do not perform [2].

Microbiome research of insects is increasing
importance in understanding their vital functions
and communication with other branches of life;
hence, an enormous number of insects are involved
in symbiotic, parasitic or commensal interactions.
For instance, Drosophila melanogaster gut micro-
biome research, carried out by Angela E. Douglas
illustrates that insects and their microbiome haveun-
deniable value as a model organism for microbiome
research, including genetic and genomic investiga-
tions in microbiome manipulations accomplished in
different conditions [3].

Microbial interactions occur not only within one
organism but also in natural communities, involved
in synergism and antagonism between different spe-
cies. Microbiomes of insects, in case, represent un-
investigated interactions that can be used in different
areas of biotechnology and medicine, for example,
in antimicrobial drug discovery. Recent scientific
research that was done by Marc G. Chevretteet al.
showed insect microbiome-derived Streptomyces
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antimicrobial metabolites tend to be more active
than soil-derived Streptomyces strains [4]. Explora-
tion of the insect microbiome compositions has great
potential as a valuable source of new substances and
interactions with other species in the environment.

Several usages of Galleria mellonella in biology
and medicine had been reported [5-8]. For the past
two decades, microbiologists have searched alterna-
tives to mammals for studying the molecular basis
of virulence and for testing antimicrobial drugs. Tsai
et al. Made a literature review which reported the
value of G. mellonella larvae as a model for inves-
tigating bacterial pathogens. The authors highlight
many of the attractive features of this model: when
compared with mammals, G. mellonella larvae are
cheaper and easier to maintain, they do not require
specialized laboratories or equipment and work with
G. mellonella does not require ethical approval. Un-
like many alternative models, G. mellonella can be
maintained at 37°C. It can be an essential feature of
this model is the ease with which the larvae can be
injected with precise doses of a pathogen, allowing
the relative virulence of strains and mutants to be
compared [9].

In a limited number of studies done by Péchy-
Tarr M. et al. showed that preparations from either
bacteria or fungi that have been injected into G.
mellonella to study their toxicity were less virulent
to the larvae. In many cases, the toxins studied are
known to be insecticidal, and G. mellonella larvae
provide an excellent model to investigate toxicity
[10].

Wojda et al. made researches about G. mellonella
immunity, describing anatomical and physiological
barriers of insects, protecting them against invasion
by microorganisms [11]. While D. melanogaster is
used to study the genetic aspect of insect immunity,
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G. mellonella can serve as a good model for
biochemical research [12]. According to the size of
the insect, it is possible to easily obtainhemolymph
and other tissues as a source of many immune-
relevant polypeptides. Therefore, larvae serve as
a model to study the virulence mechanisms of
human pathogens. Besides, Wojda et al. affirm that
antibacterial and antifungal peptides derived from
insects and proteins can be considered and applied
as alternatives to antibiotics according to their
potential [13].

According to the research done by Paolo
Bombelli et al. biodegradation of polyethylene is
possible by larvae of the wax moth G. mellonella,
producing ethylene glycol [14]. However, the
question that whether the hydrocarbon-digesting
activity of G. mellonella derives from the organism
itself, or enzymatic activity of larval gut microbiome
remains unsolved.

A recent scientific study carried out by
MeélyssaCambronelet al. describes a successful
implementation of G. mellonella larvae as a model
for the P. aeruginosa H103 virulence demonstration
that had been treated with epinephrine [15].

G. mellonella is one of the common testing
organisms in the investigation of several pesticides,
insect pathogens, and biologically active substances.
However, most properties of this organism remain
unstudied. Immunity and highsurviving abilities of
organisms closely related to their microbiome and
symbiosis. Digestive tract (gut) of G. mellonella
had been studied to obtain knowledge about its
microbiological composition via microbiology and
molecular genetic analysis techniques.

Materials and methods

Sample collection and microbiome isolation

The samples of G. mellonella larvae were
collected from the family apiary in the Akmola
region, Kazakhstan  (Fig.1).  Honeycombs
contaminated with larvae were used for further
larvae proliferation in laboratory conditions. A
larvae sample was treated with 70% ethanol for 2-3
min, to avoid contamination from the caterpillar
surface. Thereafter larvae samples were treated
with sterile 1* PBS (pH 7.2-7.4) and moved them
to a glass slide for the preparation, isolating the
insect intestine. The isolated intestine then was
moved to a 1 ml sterile tube with 1* PBS with 0.9%
sodium chloride and centrifuged at 3000 RPM for
5 min. After the centrifugation, larvae gut tissues
were carefully removed from the tube, remained
suspension was vortexed and used as inoculum.

Figure 1 — Wax moth G. mellonella: a — adult moth, b — larva

Luria-Bertani (LB) broth (Sigma-Aldrich, USA)
(10 g/L tryptone, 5 g/L yeast extract, 5 g/L NaCl,
2.2 g/L inert binding agents, and pH 7.2) was used
for the isolation and culture of bacteria present in
larvae gut tissues. Isolated gut bacteria were inocu-
lated to culture media under sterile conditions and
cultivated at 37°C in an incubator for 24 hours un-
der 150 RPM on a laboratory shaker. After the 24-
hour cultivation of gut bacteria, we made a smear,
to carry out microscopy of cells via Gram staining.
After the 24-hour cultivation of gut bacteria, did a
smear and carry out microscopy of cells via Gram
staining. Serial dilutions (10!~ 10'%) were made for
larvae gut tissue samples. The dilutions from 107 to
106 were inoculated on LB agar plates to isolate sin-
gle colonies. Plates were incubated at 37°C until the
appearance of bacterial colonies. Bacterial colonies
were studied by morphological properties and using
microscopy. The bacteria were purified by repeated
sub-culturing of single colonies.

DNA extraction and molecular characteriza-
tion

The genomic DNA of separate colonies of
the microorganisms was isolated using the bacte-
rial DNA isolation kit (“Biosilica’). The isolation
was performed according to the kit instructions.
The quality of genomic DNA was monitored by
electrophoresis on a 1 % agarose gel. Electropho-
resis was carried out in a Max Fill HU10 horizon-
tal electrophoresis chamber and a Consort EV 243
current source. 1* TAE buffer was used as an elec-
trode buffer. The 16S rRNA was amplified using the
primer pair: forward /6SrRNA-8F (5’-AGAGTTT-
GATCCTGGCTCAG-3’) and reverse [6SrRNA-
806R (5’- GGACTACCAGGGTATCTAAT-3)
(Sigma-Aldrich, USA).For all used primers, we pre-
pared 20 pl mixture that contained 25 ng of each
target DNA. The mixture also contained Taqg DNA
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Polymerase (Fermentas), 0.2 mM of each dNTP, 1~
PCR buffer, 2.5 mM MgCl, and 10 pmol of each
primer. The PCR program was run on a Master cy-
cler Gradient, (Eppendorf) amplificator.

PCR samples purification

PCR samples were purified from oligonucle-
otide residues by dephosphorylation using alkaline
phosphatase (SAP — shrimp alkaline phosphatase)
and endonuclease. A mixture was prepared in a total
volume of 10 pl for each sample — dH,0 —7.25 pL,
10" PCR Buffer — 1.0 ul, MgCl, — 1.0 pl, SAP (5
mM) — 2.5 ul, Exonuclease I (5 units/uL) — 0.125
pl. The resulting mixture was added to each PCR
product, placed in a thermal cycler under the fol-
lowing conditions: 37°C — 30 min, 85°C — 15 min,
4°C — co. Sample preparation for sequencing carried
out by precipitation with an alcohol-acetate mixture.

DNA sequencing

The components of a standard set of reagents for
the sequencing reaction were prepared in a 0.2-ml
thin-walled thermocycler tube. A standard set of re-
agents for cyclic sequencing using CEQ WellRED
terminator dyes (partially mixed). The following

thermal cycle program was chosen: 96°C — 20 sec,
50°C — 20 sec, 60°C — 4 min for 30 cycles and fol-
lowed by aging at 4°C. The sequencing was done
by using BigDye® Terminator v3.1 Cycle Sequenc-
ing Kit (Applied Biosystems), and the sequence was
deposited in GenBank. These sequences were com-
pared with other sequences in the GenBank by using
the BLAST analysis. The phylogenetic analysis was
carried out with MEGA 6 software.

Results

The phenotypic characteristics of the iso-
lated bacterial strains. Microorganisms obtained
from the Galleria mellonella intestine showed a
multitude of different strains of microorganisms.
The total culture samples containing various types
of microorganisms having morphological and mi-
croscopic characteristics (Fig. 2). The nature of the
growth of colonies on LB broth nutrient medium
and the results of staining total culture samples
showed that their microorganisms belong to bacte-
rial strains.

Figure 2 — Microscopy ofthe sample from larvae gut tissues

The intestinal microbiome of wax moth larvae
showed a great many species of microorganisms,
which subsequently were divided into five groups
according to their main properties and character-
istics. Each group is distinguished by the features
of culture growth and data of microscopic analysis
(Fig. 3). The most common bacterial species in-
cluded Bacillus strains. Three of five groups (strain
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#1, 6, 8) were characterized by spore formation and
similar growth patterns, which allowed these strains
of microorganisms to be classified as Bacillus spp.
(Fig. 4). The fourth and fifth groups of bacteria were
characterized by the presence of pronounced proper-
ties for bacteria of the genus Rhizobium spp. (strain
#3) and Pseudomonas spp., (strain #5) respectively
(Fig. 3, 5).
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Figure 3 — The growth of colonies
of microorganisms in the LB medium

Figure 5 — The Rhizobium spp. and

Pseudomonas spp. strain growth patterns in LB agar medium

The phylogenetic analysis of the bacterial
strains by gene sequences. The amplification of
the genome DNA from the bacterial strains allowed
obtaining products of approximately 800-900 bp
when using species-specific primers (Fig. 6).

The PCR products of bacterial strains were
subjected to sequence analysis. The nucleotide
sequences of the studied species were deposited
in NCBI GenBank database (B. amyloliquefaciens
isolate MTO015597.1, B. velezensis 1isolate
MTO022411.1, B. subtilis isolate MT498848.1 and
R. pusense isolate MT022412.1. The phylogenetic
analysis showed that isolates from G. mellonella
larvae could be grouped into three phyla: Bacillus
(60%), Rhizobium (20%), and Pseudomonas
(20%).

Figure 4 — The growth of colonies and
microscopy analysis the strains of Bacillus spp.

Figure 6 — Electrophoretic analysis
of PCR products obtained with DNA
of the bacterial strains: Lane M, DNA ladder (bp);
lane 1-3, Bacillus spp. DNA;
lane 4, Pseudomonas spp. DNA; lane 5,
Rhizobium spp. DNA; lane 6, negative control.

Discussion

Historically, microbiome researches have al-
ways been not sufficient enough to investigate it
more deeply. Methods based on ordinary cultiva-
tion are not capable of growing different commu-
nities of bacteria from a variety of different taxo-
nomic groups; certain types of bacteria are unable
to cultivate either. However, with the development
of Sanger’s sequencing technology, bacterial iden-
tification in the microbiome became easier and
cost-effective. This scientific breakthrough, with the
support of bioinformatics, has unveiled several new
frontiers in the analysis of microbiome, including its
community structure, pathogenic microorganisms
detection in the microbiome with their virulence
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mechanisms and whole bacterial community inter-
actions, like commensalism, mutualism, and amen-
salism [16].

Insects are the most diversified and plentiful life
formon our planet, found almost in every ecological
niche. Widespread success and evolutionary prog-
ress of insects are connected with their close com-
munication and cooperation with beneficial bacteria.
As a result, microorganisms facilitate the digestion
of nutrient-poor food sources, protect from patho-
gens and parasites, take part in intraspecific commu-
nication, and regulate their reproductive processes.
Microorganisms, primarily located in the gut, also
contribute to certain relevant functions that are con-
nected with medicine, ecology, and agriculture. Be-
sides, several species of insects can be implemented
as laboratory models for microbial interactions in-
vestigation between different bacteria or with their
hosts in metabolic or immunity cases [17].

Recent microbiome studies of the Galleria mel-
lonella microbiome in the investigation of polyeth-
ylene and polystyrene revealed Bacillus and Pseudo-
monas strains contributing to larvae in the digestion
of represented plastic polymers [18]. Isolated Bacil-
lus and Pseudomonas strains can colonize and partly
degrade polystyreneand polyethylene, causing plas-
tic weight loss in the range of 0.5-1.5 percent for
Bacillus [19] and 23 percent HIPS (High Impact
Polystyrene) film degradation for Pseudomonas af-
ter treatment with bromine-containing compounds
respectively [20]. In our studies, we were also able
to isolate and identify these two types of bacteria
(Fig. 3-4). In addition, by species sequencing via
16S rRNA primers, the species affiliation with B.
amyloliquefaciens, B. velezensis, B. subtilis, and
Pseudomonas was shown.

Isolated Bacillus amyloliquefaciens strains are
commonly used in the production of amylases and
proteases in industrial scales; further more current
bacteria also have specific probiotic properties with
no harmful effect for humans or animals [21, 22].
Besides, Bacillus genus bacteria often act as a plant
growth-promoting bacteria (PGPR) found in soil,
simultaneously acting as a biocontrol agent regard-
ing several phytopathogenic fungi that cause plant
diseases. Recent studies have shown that Bacillus
amyloliquefaciens strain has antagonistic activity
against Fusarium graminearum phytopathogenic
fungus, commonly recognized as Fusarium Head
Blight (FHB) inducing agent [23]. Furthermore, Ba-
cillus species can be a struggle factor for pathogenic
fungi nutrition.

Bacillus subtilis is a ubiquitous organism that
can be found and isolated from soil, air, water,
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and dead plant matter. Bacteria belonging to the
genus Bacillus are grampositive, rod-shaped,
straight cells often arranged in chains ranging
in size from 0.5 to 2.5 x 1.2-10 um. According
to the Bergey Manual of Systematic Bacteriol-
ogy, strains belonging to the genus Bacillus are
chemo-organotrophs, express respiratory or en-
zymatic metabolism, ferment glucose, leading to
acid production, are positive in the catalase test
and do not reduce sulfates until sulfides. Several
biochemical features of the genus, for example,
nitrate reduction and oxidase formation, can vary
as well as species-dependent [24]. Numerous Ba-
cillus subtlils species have also been found in the
gastrointestinal tract of animals and insects, pos-
sibly, as an indirect result of the consumption of
plants [25]. The Bacillus strain spores impact by
which, especially those of B. subtilis species, act
as probiotics, is not entirely understood. Bacillus
subtilis thought to have beneficial probiotic ef-
fects, including antimicrobial production, stimu-
lation of the immune system, and an overall im-
provement in intestinal microflora [26].

Bacterial strains isolated from the Galleria mel-
lonella intestine have a tremendous biotechnologi-
cal implementation, for further commercial goods
production in agriculture or healthcare purposes.

Conclusion

The scientific study of Galleria mellonella gut
microbiome strains and their morphological and
molecular genetic properties. The gut microbiome
of wax moth larvac showed a great multitude.
Different metabolic pathways of gut microorganisms
and their enzymatic differences give an ability to
degrade several molecular complex substances like
honeycomb wax. Microbial species multiplicity also
helps host organisms to counter internal invasions by
extracting antimicrobial metabolites and maintaining
conditions in an interior of the organism, which
is harmful to others. Such properties of wax moth
larvae microbiome can act as valuable tools for the
study of host and pathogen interactions. Using insect
larvae can facilitate the identification of bacterial
pathogens and give possibilities to discover new
components that are involved in host innate immune
responses and bacterial interactions.

Bacterial strains isolated from larvae gut
separately can be used in biotechnology, agriculture,
and ecology. Further investigations of bacterial
properties must be performed. Our results show that
wax moth larvae gut composition characteristics
included a variety of microorganisms. Using 16
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s TRNA sequencing, we obtained a result that
the Galleria mellonella microbiome consists

of the following microorganisms: Bacillus
amyloliquefaciens, Bacillus velezensis, Bacillus
subtilis, Pseudomonas parafulva, Rhizobium
pusense.

More detailed studies of Galleria mellonella
gut microbiome and possibly useful properties of

microorganisms and the whole organism itself need
further investigations.
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BO3MOXHOCTU MPUMEHEHMS
MOAOYHOKMUCADIX BAKTEPUI, BbIAEAEHHDBIX U3 LUYBATA,
B MPOU3BOACTBE MPOBMOTUYECKOTO MPEMAPATA
AASl BPOUAEPOB

MpoM3BOACTBO M pa3paboTKka MPOOGMOTUYUECKMX MPErapaToB aKTUBHBIX OTHOLIEHWU psiAa MaTo-
reHOB, NPMOBPETAIOT CBOK aKTyaAbHOCTb, HAapSIAY C MMPOBOM TEHAEHLIMEN OTKa3a OT MCTIOAb30BaHMs
TPAAMLMOHHBIX aHTUOMOTUYECKMX MPenapaToB B MPOU3BOACTBE MULIEBOM MPOAYKUMM. [puuMHONM
CAYXKMT POCT aHTUBUOTUKOPESUCTEHTHOCTU, KOTOPBI, B YaCTHOCTU, HAGAIOAAACS Y TaKMX MaTOrE€HHbIX
TecT-wtammoB, Kak: Escherichia coli, Staphylococcus aureus, Listeria monocytogenes, Salmonella ty-
phi. Cpean HanboAee 4aCcTO BCTPEUAIOLIMXCS MPEACTABUTEAE MOAOUYHOKUCAbIX GakTepui wybaTa
M BEPOAIOKLETO MOAOKA MOXHO BCTpeTMTb Enterococcus spp., Lactococcus spp., Lactobacillus spp.,
Leuconostoc spp. AaHHble BUAbI MUKPOOPraHU3MOB 00AAAAIOT (PYHKLIMOHAAbHBIMM MPOGUOTUYECKUMM
CBOWMCTBaMM, KOTOPblE MOTFYT HalTWM CBOE MPMMEHeHWe B paspaboTke MpobMOTMUECKOro npenapara
AAS CEAbCKOXO3SMCTBEHHbBIX >KMBOTHbIX M MTUU. B cTaTbe MPMBOASTCS pe3yAbTaTbl MO U3yUeHUIO
(PYHKLMOHAAbHBIX MPOBUOTUUYECKMX CBOMCTB AAKTOOAKTEPUA BEPOAIOXXbErO MOAOKA M AaHHble
O BO3MOXHOM TMPUMEHEHUM 3TMX LWTAaMMOB B NTUUEBOACTBE. ONUCHIBAOTCS METOAbI OLIEHKU
NMPO6GMOTMYECKOrO MOTEHUMAAR, BKAIOYAIOUIME: CMOCOBHOCTb K BbIXKMBAHWIO B arpecCUMBHOM Cpeae
MULLEBAPUTEABHOrO  TPaKTa, WM3yYeHMEe aHTarOHUCTUYECKOM aKTMBHOCTM, aAre3MmM W  CUHTe3sy
OUMOAOTMYECKM aKTMBHbIX BELLECTB. M3yueHuMe AAHHOM TeMaTMKM aKTYaAbHO M MMEET LMpPOKMe
BO3MOXHOCTM MPUMEHEHWS B MPOU3BOACTBE BETEPMHAPHbBIX MPOOMOTUUECKMX MPEMNAPATOB C LEAbIO
MMHMMM3ALMM M OTKa3a aHTUBMOTUYECKMX BELLECTB B KauecTBe (PaKTOPOB POCTa U MPOTUBOAENCTBUS
6akTepuaAbHbIX 3a60AEBAHUIA KMBOTHbIX.

KatoueBble caoBa: npobrotuueckme 6aktepmu, pyHKUMOHAAbHbIE CBOMCTBA, WYy HaT, NTULEBOACTBO.
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Possibilities of application lactic acid bacteria isolated from shubat
in the production of a probiotic product for broilers

The production and development of active probiotic drugs against a number of pathogens are gain-
ing relevance, along with the global trend of abandoning the use of traditional antibiotic drugs in food
production. The reason is the increase in antibiotic resistance, in particular, was observed in such patho-
genic test strains as: Escherichia coli, Staphylococcus aureus, Listeria monocytogenes, Salmonella typhi.
Among the most common representatives of lactic acid bacteria of shubat and camel milk can be found:
Enterococcus spp., Lactococcus spp., Lactobacillus spp., Leuconostoc spp. These types of microorgan-
isms have functional probiotic properties, which can be used in the development of a probiotic prepa-
ration for farm animals and birds. The article presents the results of a study of the functional probiotic
properties of lactobacillus camel milk and data on the possible use of these strains in poultry farming.
Methods for assessing probiotic potential are described, including: the ability to survive in an aggressive
environment of the digestive tract, the study of antagonistic activity, adhesion and synthesis of biologi-
cally active substances. The study of this topic is relevant and has wide possibilities of application in the
production of veterinary probiotic preparations in order to minimize and reject antibiotic substances as
growth factors and counteract bacterial diseases of animals.

Key words: probiotic bacteria, functional properties, shubat, poultry.
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bpoiiArepAiH NPo6MOTHKAABIK MpenapaTbiH @HAIpyAe wy6aTTaH 66AiHreH
CYT KbILLKbIAAbI OaKTepUSIAAPADBI KOAAAQHY MYMKIHAKTEpI

bipkatap 6eAceHAi KaTbICTbl MaTOreHAEPAIH MPOOMOTMKAABIK MpenapaTTapAbl OHAIPY >KoHe
93ipAey, COHbIMEH KaTap Tamak, OHAIPICIHAE ASCTYPAI aHTMOMOTUKAABIK, MpenapaTTapAbl KOAAAHYAQH
6ac TapTyAaH xxahaHAbIK 6€TaAbICbIHAQA ©3EKTIAIM apTTbIPbIAbIN XXaTblp. OcbiFaH cebenLi aHTMOMOTUKKE
KapCbl TYPaKTaAybIHbIH apTybl, MbICaAFa, atan anlTKaHAQ MblHA MATOreHAl CblHAK, LITaMMAApPbIHAA
6ankasabl: Escherichia coli, Staphylococcus aureus, Listeria monocytogenes, Salmonella typhi. LLIy6ar
MeH Ty/e CYTIHAE CYT KbILIKbIAbIHbIH €H Kern TapaAraH Enterococcus spp., Lactococcus spp., Lactobacillus
spp., Leuconostoc spp cusikTbl 6akTepust eKiAAEpi Ke3AeCTipiAeAl. MMKpOOpraHM3MAEpAiH ByA Typaepi
(PYHKUMOHAAABI MPOBUOTUKAABIK, KACUETTEPre Me, OAAP AYbIALLAPYALLBIAbIFbIHbIH MaA >K8He KyCTapfa
apHaAFaH NMPOOGMOTMKAABIK, MpenapaTTapAbl 93ipAeyae 63 KOAAAHbICIH Taba arasbl. Makaasa Tyie
CYTIHAEri AaKTOGaKTepPUsIHbIH, (DYHKLIMOHAAABI MPOBMOTMKAABIK, KACMETTEPI 3epTTey HOTMXKEAEPI XKoHe
KYCTap LIApyallbIAbIFbIHAQ OCbl LUTaMMAQPAbBIH KOAAQHY MYMKIHAITT TypaAbl MOAIMETTED KEeATipiAreH.
[Npo6MoTHKaAABIK, MOTEHLUMAAABI OaFaAay SAICTEpPi CMMaTTaAfFaH, OHbIH ilIHAE: aC KOPbITY >KYMECiHIH
arpeccuBTi OpTacbiHAQ ©MIP CYPYy MYMKIHAIT, aHTaroHMCTIK OEACEHAIAIMIH 3epTTey, OGMOAOTMUSIAbIK,
GeACeHAl 3aTTapAblH aAre3usiCbl XoHe CUMHTE3i. BbyA TakplpbinTbl 3epTTey ©3eKTi 60AbIN TabblAaAbl
K8HE BETEPUHAPAbIK, MPOOMOTUKAABIK, MPenapaTTapAbl 6HAIPYAE KeH MYMKIHAIKTepre ue, MbiCanFa
ecy (hakTopbl peTiHAe aHTMOMOTUKAABIK, 3aTTapAbl a3anTy, OAapAaH 6ac TapTy >KaHe >KaHyapAapAbIH
6aKTEPHSIABIK, ayPYAAPbIHA KAPCbl TYPY MaKCaTbIHAQ.

TyiiH ce3aep:
LUAPYALLbIAbIFbI.

CokpaieHusi 1 0003HAYEHUS

MKb — monounokucisie 6akrepun; AGP — an-
TUOMOTHYECKUE (PaKTOPHI CTUMYJISTOPA POCTa

BBenenue

[IpumeHeHne aHTHONOTHYECKUX CPEJICTB U TIpe-
MapaToB He pa3 MOJBEPrajioch TUCKYCCHH B psijie
ctpan EBpomeiickoro coro3a, HabiaronaeTcs MHpPO-
Bas TEHJCHIIUA OTKa3a B OTHOIIEHUH MX HUCIOIB30-
BaHHS B NPOAYKTaX CEIbCKOXO3IMCTBEHHOI'O ITPO-
HUCXOXKACHUS, B YACTHOCTH YKMBOTHOBOJICTBE, MTH-
LIEBOJICTBE, PHIOHOM TTPOMBICIIE.

AHTHOMOTHKH NPUMEHSIOTCS B KauecTBE Tepa-
MEBTHYECKUX U CyOTepaneBTHYECKHX CpPEACTB, B
3aBHCHMOCTH OT 03Bl MPUMEHIEMOro Tpernapara.
B manbpix KOHULOCHTpAalMAX OHH BBIIIOJIHAIOT IIPO-
(PMITaKTHYECKYIO 3aIUTYy OT Pa3BUTHS MMaTOTEHHOU
MHKPOMIIOPHI B COMYyTCTBYIOMNX €i 3a00JIeBaHUM,
TaK X€ HEMAJIOBA)XHO OTMCECTUTHh U TOT q)aKT, qTo
AHTHOWOTUKH JI0 CUX TOP IMPUMEHSIOTCS KaK CTH-
MymsaTopel pocta (AGP) mis mabGopa Macchl Kd-
BOTHBIX M IITUII. MexaHu3M HOIIO6HOI‘O SABJICHUA
HE U3y4YeH NMoJHOCThI0. Cpenn aHTHOMOTHUKOB, UC-
MTOJIB3YIOMINXCSl B Ka4eCTBE CTHUMYJISITOPOB POCTa,
3a4aCTYI0 MOXKHO BCTPETUTH IIPENapaThl, IPUMEH-
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NPOoOMOTUKAABIK,  BaKTepUsIAap,

(pyHKUMOHAAABI  KacueTTepi, wybaT, Kyc

IOLIMECs U A7 JieueHs OaKTepuanbHbIX 3a00JeBa-
HUH 4YeloBeKa, HalpuMep TETPALUMKINH, TeHUIINI-
JIMH, BaHKOMHUIIMH, noHOGops! [1]. B psne crpan
EBpomneiickoro Coro3a, BBEICHBI OTpaHUINTEIILHBIE
MepBbI, HalpaBJIeHHbIE HA IPUMEHEHNUE aHTHONOTH-
KOB TOJIbKO B TEPAIUH OCJIIOKHEHHBIX 3a00JIeBaHHMA
Y TIOJHOE WX WCKJIIOYEHHE B IENAX MPO(UIaKTH-
k. OGOCHOBaHHEM TOMY CITYXKHT SIBIICHHE XPOMO-
COMHOH PE3MCTEHTHOCTH, TO €CTh MPHOOpETEHHEM
YCTOWYMBOCTH TATOTCHHBIMH OaKTepUSIMH, HYTO
HEPEIKO MPUBOAUT K MEPEKPECTHOW PE3UCTEHTHO-
CTH — YCTOWYMBOCTH K IIEJIOMY KJIACCY aHTUOHOTH-
YeCKUX IpernaparoB, a TO U BOBCE K KOPE3UCTEHT-
HOCTH, YTO O3HAYaeT yCTOHYHUBOCTH K HECKOJIBKUM
BHJaM aHTHOMOTHKOB [2]. Bo3HUKHOBEHWE yCTOM-
YHMBBIX MATOTE€HHBIX IITAMMOB TPUBOJHUT K HEd(d-
(DEeKTHUBHOCTH JIEKAPCTBEHHBIX CPE/ICTB, BHI3BIBAET
3HAYUTENbHBIC 3aTPYAHECHHUS B JICUCHHH.

AnbTepHAaTHBONW TPHUMEHEHHS aHTUOMOTHKOB
B NITUIIEBOJCTBE MOTYT CIY>KHTb NMPOOHOTHYECKHE
Mperaparbl Ha OCHOBE MOJIOYHOKHCIBIX OaKTepwid
(MKB).

BepOmokbe MOJIOKO IIMPOKO HCIOJB3YETCS B
KadecTBe MPOJYKTa MHUTAaHUS BO MHOTHX CTpaHaX
Azun 1 AQpuKH Ha TPOTSHKEHUM MHOTHX BEKOB,
Kak B ()epPMEHTHPOBAHHOM, TaK U B CBEXEM BHUJE,
SIBIIIETCS. ICTOYHUKOM Dsila Makpo- M MHKpOJJie-
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MEHTOB, 00J1a/1a€T YHUKATHHBIM KHUPHO-KUCIOTHBIM
COCTaBOM M CITEITN(DHUIECKOH MOIe3HON MUKPOQIIO-
poii. llly6aT — pepMeHTHPOBaHHOE BEPOIIIOKBE MO-
JIOKO, IPEBHUI HANTUTOK KOYEBHUKOB, HCTOPUIECKH
MIPUMEHSIETCS TakK K€ M B IPOMIaKTHIECKIX, Tepa-
neBTHYECKUX 1eisix. OcoOEHHO TPU TacTpUTaX, 3a-
0OJIeBaHMSX JKEITYAOYHO-KUIIEUHOTO TPAKTa, IPH-
CTyTIaX Kallllsi, BOCCTAHOBJICHWU CHJI ITOCIIE TIepe-
HECEHHBIX 3a00JIeBaHHH.

JKenyno4HO-KUIIIEUHBIH TPAaKT COAEPIKUT Oak-
TepUaATBbHBIE COOOIIECTBA, KOTOPHIC pa3HOOOPa3HBI
W CIOXHBL. JTa KWIIEYHas MHUKpoduopa urpaer
BaXHYIO pPOJIb B TEPEBapUBaHHE M IMPOU3BOJCTBO
HEOOXOJUMBIX BHTAMHHOB W 3allUIIACT KETyI04-
HO-KUIIEYHBI TPaKT OT KOJOHH3AaUHUW BO30YAH-
TeneM. XOTS MHUKpo(]Iopa KHIIEYHUKA BBITIISATUT
OTHOCHUTEJIBHO CTAOWMIBLHON, OHA MOXET OBITh H3-
MeHeHa (haKTOpaMu OKPYKAIOIICH CPeIbl TAKHE KaK
0ose3nu, anTHONOTHKY U aneTa. CTpaTeruu TUeTH-
YEeCKOTo BMEIIATeIbCTBA, B TOM YHCIIE MOTpeOieHe
MPeOUOTUKOB, TPOOHOTHUKOB, 1 CHHOMOTHUKH TAKXKe
MOTYT OBITh pa3paboTaHbI AJIs YIYYIIEHHs 00IIEro
COCTOSIHUSI 3]IOPOBbSI I CHIDKEHHS 3a00JIeBAEMOCTH.
Cpenu MHOTHX TOJIE3HBIX 3Q(PEKTOB MPOOHOTUKOB
Ha ocHoBe MKDB paccMmarpuBaroTcsi aHTUIIATOT€H-
HOE, aHTUKaHIICPOTCHHOE U aHTHMYTareHHOE Jeii-
ctBue. JlaHHas rpynma, B OTIMYME OT CHOPOBBIX
MPOOMOTHKOB, MTPUMEHSETCS C IENbI0 yIyUIIeHUs
U HOpMaNH3aluu oOued MUKPOQIIOPHI, CO3IaHus
HEeONIaronpusTHOW Cpebl TSl IPUKPEIUICHUS U pa3-
BUTHS TIATOT€HHBIX MUKPOOPTAaHU3MOB, IIyTEM CHH-
Te3a OPraHUYeCKUX KUCIIOT, TAKUX KaK MOJIOYHAs, a
TaK K€ aKTHBHBIX BEIIECTB- MEPOKCUIA BOJOPO/A,
JUareTnia, JHOKCHIa yriaepoia.

MKDB y4acTBYIOT B YJIyYIIEHHWH BCACHIBAHMSI
BOPCHHKaMH KHUIIIEYHUKA TUTATEIBHBIX BEIIECTB, 32
CYeT CHHTE3a MMUIIeBAPUTENHHBIX (DEPMEHTOB, KOH-
KYpUPYIOT 32 MECTO MPHUKPEIUICHHS B KUIIIEYHUKE C
MATOTeHHBIMH OAKTEPUSAMH, CTUMYIIMPYIOT UIMMYH-
Hyt0 cuctemy [3]. bakTepuriumHoe AeHCTBHE TIEH-
HBIX MPOOMOTHYECKUX IITAMMOB OOYCIIOBJICHO Ha-
muareM 0aKTepHOIMHOB — MPOTEHMHOB, CIIOCOOHBIX
Hapymarh BHEIIHIOK [ETOCTHOCTh KIETKH MaTore-
HOB. XapakTep ACUCTBHS OaKTEPHUOLMHOB U3 PoJa
Lactococcus — 3170 HapylIieHHEe EJIO0CTHOCTH IUTO-
TUTa3MaTHYECKOH MeMOpaHbl TPaMITOJIOKUTEIbHBIX
OakTepHanbHBIX KIETOK Oe3 Hu3uHa3bl. COOTBET-
CTBEHHO, Lactococcus lactis cUHTE3UpyeT ciemy-
IONIHE KJIACCHI OAKTEPHOIIMHOB: JIAHTHOMOTHKH — K
KOTOPBIM OTHOCUTCSI HU3MH. OH MpeNCTaBIseT Co-
00if TenTUABI, coAepIKaIe aMUHOKHACIOTEL. BTo-
pOil KJlacC 3TO TEPMOYCTONYMBBIE KOPOTKOLEIO-
YEUHBIC MOJUTCIITUIBI, HE COICPIKAIIIE TAaHTHOHH-
Ha. Paznuuus B MexaHu3Me ACUCTBUS 3THX KIIACCOB

3aKJIFOYAETCS B TOM, YTO MEXaHU3M HHU3UH JCHCTBY-
€T HE Ha PEelenTop, a Ha BHYTPESHHIOK KICTOYHYIO
MeMOpaHy, TeM caMbIM Hapyllas ee IeJIOCTHOCTb
o0Opa3oBaHUEM KaHAJIOB U 1op [4].

Cpenu MHMPOKO PACIPOCTPAHEHHBIX MPOOUO-
TUYECKUX [ITaMMOB NPHUMEHSEMBIX B MPOOHOTH-
YECKUX IMpernapaTax NTHUICBOJICTBA BCTPEYAOTCS:
Lactobacillus, Streptococcus, Pediococcus, En-
terococcus, Weissella. BepOioxxbe MOJIOKO M €T0
(depMeHTHpOBaHHBIE MPOIYKTHI, HAIPUMEp LIy0arT,
SIBJIIETCS. MCTOYHUKOM IEHHBIX MPOOMOTHYECKUX
Oakrepuii. B cocraBe MHKpOMIOPHI BEpOITIOKBETO
MOJIOKA Han0o0JIee YacTO BCTPEUAIOTCS CICAYIOIIHE
MUKpOOpraHu3msel: Lactococcus spp., Pediococcus
spp., Enterococcus spp., Weissella spp [5], 4To cBu-
JICTEILCTBYET O BOBMOXKHOCTH TIOCJICTYFOIIETO MPH-
MmeHeHus BoiaelieHHbIXx MKDB B kauecTBe moTeHIU-
AJbHBIX IPOOMOTHUECKUX MUKPOOPTaHHU3MOB.

MartepuaJibl 1 METOABI HCCJIEAOBAHUS

Uzyuenne MKDB BepOitoxbero Mojoka u ¢ep-
MEHTHPOBAHHBIX MPOIYKTOB HA €r0 OCHOBE BKIIFO-
YaroT B ce0s1 CIeAYIONINE TAIbI:

Brigenenue u unenruduxanmuo MKbB — nannsbriit
3Tan COCTOWT W3 BBIIEICHUS MOJOYHOKHUCIBIX OaK-
TepHid, 3TO TPOBOIAT MyTEM pa3BEINCHHS] MOJIOKa
pactBope NaCl (8,5 r/n) u mocnenyromux passee-
auid 10 10, mytem nobGasienus 1 M CycrieH3uH B
10 M1 CTEpUITEHOTO COJIEBOTO pacTBopa. [anee ocy-
LIECTBIAIOT MOCEeB Ha 4amku lleTpu ¢ MmIoTHBIMK
nuratreasbHeIME cpenaMu M17, MRS u Cabypo mis
BBIPAIBAHUS MUKPOCKOITUIECKUX TPUOOB U IPOXK-
xei. MukyOanus B Tedenue 48 yacos npu 37 °C, o
OKOHYAHHIO OTOUPAIOT MOPGOIIOTHIECKH TTOIX OIS~
11e KOJIOHUH JUTS TaIbHEHIINX TeCTOB [6];

Mopdonornueckuit orbop MKB mnpoBomurcs
TP TOMOIIIA MUKPOCKOITHY BBIJIEIEHHBIX KOJIOHUIA,
COTJIACHO ONKMCaHWI0, OTOMPAIUCH OKPYIJIbIE II0
(hopme, HecrtopooOpasyromIre OaKTepuu.

buoxumudeckuii 0TOOP 3aKITIOYaeTCS B OIpe-
JICJIGHUU TPaMIIOJIOKUTENIBHBIX KOJIOHUH TyTeM
okpacku 1o ['pamy.

Tect Ha KaTaIO300TPUIIATEIFHOCTh OCHOBAH Ha
HECTIOCOOHOCTH pasiaraTh MEPOKCH] BOAOPOIA C
oOpa3oBaHreM My3bIpbKOB. [IpenBaputensHO Tpo-
BOJWJICS IIOCEB Ha CKOIIECHHBLIM MSCO-IIEIITOHHBIN
arap, 0 OKOHYaHHIO MHKyOaluu, B MPOOHPKY J0-
Oasiscs 1 mi mepexucu Bogopoaa (3%). Iomoxu-
TEBHOM CYMTANach peakuns o0pa3oBaHUs My3bIPh-
KOB TOBOPUT HAJIMYHH KaTala3bl.

Tect Ha OKCHIA3HYIO aKTHBHOCTb, 3aKIIFOYAIICS
B HeciocoOHoctr MKDB okucnsates GenunenmamMus.
BrlpamieHnyio KyabTypy, CHUMAIOT HETJIel, moMe-
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11as Ha yBIXKHEHHBIH (eHWICHINaMHUHOM OyMax-
HbI QuisTp. VI3MeHeHUIo 0OKpaca B CTOPOHY CHHe-
ro I[B€Ta TOBOPUT O TOJOXKHUTEIHHONW OKCHIA3HOMU
AKTUBHOCTHU.

brictpas m mamexHas uacHTHuKanus MKb
OCYIIECTBJISIETCA MPHU MOMOIIM METOJIOB CEKBEHH-
poBanud rena 16-S pPHK, cexBenupoBanus mera-
reHOMa M reib-3jekTpodopesa. JlaHHbIE METOIbI
SIBIISTIOTCS 9 QEKTUBHBIMU B paclii(poBKe Mmociie-
noBatenbHOCTH TeHOB PPHK CII0KHBIX MUKPOOHBIX
coobmiects [7].

WnenTrdukanuss MOIOYHOKHCIBIX MUKPOOpTa-
HU3MOB IIy0aTta Obli1a HCIOIb30BaHa OIUMEPA3HO-
LIETHOM peakius, ¢ IpeABapUTEIBHOMN SKCTpaKIIueH

JHK metonom pPHK 16-S, ang BuaoBoi uaeHTH-
¢ukanuy [8].

Pe3yabTathl

B mporecce BbIAETEHNUST MUKPOQIOPHI KUCIO-
MOJIOYHOTO TPaJWIMOHHOTO HAamHWTKa — IryOara,
6bu10 ToydeHo 21 m3onsaT Oakrepuid. Pe3ympTaTs
MPOBENEHHON MHKPOCKOIHH, BHEIIHETO OIMCAHUS
(bopMBI OakTepUATBHBIX KJIETOK, OKpackH 1o ['pa-
My, TIPOBEJICHHBIX TECTOB HAa KaTalla3y, OKCHIa3y
U TPOBENEHHON WAESHTH(UKAIMH ITyTeM IOJUME-
Pa3HOM HEMHOMN peakuy, OTyYeHBI JaHHbBIE MTPe-
CcTaBJICHHEIE B Tabimie 1.

Ta6mauua 1 — Ananmu3 mukpoduiopst MKB mry6ara

Wzonat dopma Oxpacka o rpamy | Tect Ha karanasy | Tect Ha okcunasy Wnentndukanus 16-S
Enterococcus
M-1 Kokkwu, okpyrinas TIOJIOKUTETHHO OTPHLATEIBEHO OTPHLATEIHEHO .
Faecium
Banwmier, . .
M-2 TIOJIOKUTETHHO OTPHLATENBEHO OTPULATENIEHO Lactobacillus paracasei
MaJI09K000pa3Hast
Lactococcus
M-3 Kokku, oxpyrinas TI0JIOKUTEIbHO OTpULATEIbHO OTpHULATENIBHO Lactis
banuel, ,
M-4 TIOJIOXKHUTETHHO OTPHIATEIEHO OTPHIATEIHEHO Lactobacillus plantarum
MaJ0uKo00pa3Hast
Barumer, .
M-5 TIOJIOKUTETHHO OTPHLATENHEHO OTPHLATEIEHO Lactobacillus plantarum
MaJIOYKOOOpa3Hast
Barumisl, Lactobacillus
M-6 MIOJIOXKUTEIIBHO OTpPULIATEIBHO OTpULIATENBHO .
MaJIOYKOOOpa3Has Kefiri
Enterococcus
M-7 Koxkkwu, okpyrias TIOJIOXKHUTEIBHO OTpPULIATEIEHO OTpPUIIATEIHEHO .
Faecium
Enterococcus
M-8 Kokkwu, okpyrinas MOJIOKUTETTHHO OTPHLATEIHEHO OTPHLATEIEHO .
Faecium
Banwmier, . .
M-9 MOJIOKUTETBHO OTPULATENIEHO OTPHLIATENTBHO Lactobacillus paracasei
MaJI0uKo00pasHast
Banmnnsl
M-10 i MOJIOKHUTEIILHO OTpUIATEIBHO OTpULATEIILHO He onpeneneno kaxk MKb
MaJI0YKo0Opa3Has
Bamunnei, . .
M-11 MTOJIOKUTEITHHO OTPHIATEIEHO OTPHIIATEITBHO Lactobacillus paracasei
MaJouKo00pasHas
Baruist
M-12 i OTPHLATENBHO OTPHLATEIHEHO OTPHLIATENBHO He onpeneneno xaxk MKb
MaJIOYKO0Opa3Hast
Lactococcus
M-13 Kokku, okpyrias MOJIOKUTEIBHO OTpHULATENBHO OTpULIATEIBHO Lactis
Barumisi, Lactobacillus
M-14 MOJIOKUTEIIBHO OTPHLIATEIBHO OTPULIATEIIEHO .
MaJI04YKo0Opa3Has Kefiri
Bauumiesl, Lactobacillus
M-15 TTOJIOKUTEIIBHO OTPHLIATEIBHO OTPULIATEIIEHO .
MaJI04Ko00pa3Has Reuteri
M-16 Koxkku, okpyrias MTOJIOXKUTETTEHO OTpULIATETBHO OTpULIATETEHO Enterococcus faecium
Banwumie . .
M-17 i MTOJIOKUTETTHHO OTPHLATEIHEHO OTPHILIATEIHHO Lactobacillus paracasei
MaJouKo00pasHas
Banumier
M-18 i OTPHLATENHEHO OTPHLATEIHEHO OTPHLIATEIBHO He onpeneneno xaxk MKb
HaJouKo00pasHast
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TIpooonocenue mabauywr 1

W3zonar dopma Okxpacka o rpamy | Tect Ha karanasy | Tect Ha okcunasy Unentudukanus 16-S
Barmier R .
M-19 i MOJIOKUTEIBLHO OTPHLIATEIHHO OTPHLIATEIHLHO Lactobacillus reuteri
MaJI0OYK000pa3Hast
Enterococcus
M-20 Kokxwu, okpyrnas MOJIOKUTETHHO OTPHLIATEIBHO OTPHULATENIBHO )
Faecium
Bauusier, Lactobacillus
M-21 MOJIOKUTETHHO OTPHLIATEIBHO OTPULIATENIBHO .
NaJI0uKo00pa3Hast Reuteri

Takum 00pa3oMm, BbIICICHO 18 OTHOCSIIUXCS K
MKB, 3 uzonsTa HECOOTBETCTBYIOT XapaKTEPUCTH-
ke MKD, sBisisich rpaMOTpHULIATEIBHBIMU.

B mnpoBeneHHOM HCCIEAOBAHUM JIPOKKEBOTO
coctaBa ObUIO OOHapyXEHO 8 M30JIATOB IPOXKIKE-
BBIX KJIETOK, KOTOpBIE MPOILTH MOP(HOIOrHYecKoe
uccieloBaHue, OOJBITMHCTBO U3 HUX IpEICTaBie-
HBl KPYIHBIMH OTHEIBHBIMHA KJIETKAMH OBAJIBHOU
¢dopmbl. Ha TekyIinii MOMEHT IPOBOIUTCS X UICH-
TUHUKAIKS POIOBON NMPHHAAIEKHOCTH.

Oo6cy:xkaenue
Xopomio HM3BECTHO YTO HJACHTU(OHUIHPO-
BAaHHBIC HaMH IIITaMMBbI HIY6aTa, TaKHE€ Kak

Enterococcus faecium, Lactobacillus reuteri,
Lactobacillus paracasei, Lactococcus lactis,
Lactobacillus plantarum TpuUMEHSIOTCS B Kade-
CTBE MPOOUOTHUYECCKUX MHUKPOOPTaHU3MOB, CIIO-
COOHBIX K HOPMAITU3AIHMH JKENTyI0YHO-KHUIIECTHO-
o TPaKTa CEJIbCKOXO3SHCTBEHHBIX XUBOTHBIX W
yenoBeka [9-10].

Tot axT, 9T0 TaHHBIE MUKPOOPTaHU3MbI OBLTH
BBIJICJICHBI U3 IIy0aTa B JOCTATOYHO OOJIBIIIOM KO-
JUYECTBE U TOBOPUT O TOM, YTO OH SIBISCTCS WC-
TOYHHKOM ICHHBIX MPOOHMOTHYECKUX IITAMMOB.
OTuM 1 00yCIIOBIIEHO M3yY€HHUE WX JalbHEHIIero
MIPUMEHEHUST B TPOU3BOJICTBE TOJIEC3HBIX MUIICBBIX
00aBOK WIIH TIPOOMOTHIECKUX TPETIapaToB UMeEeT
CBOIO OCHOBY.

Ta6auna 2 — BuaoBoii coctaB MUKPO(IOPHI BEPOITIOKBETO MOJIOKa

Teorpaduyeckas MecTHOCTh

Bunosoii coctaB MUKPOQIOPEI
U €ro MPOLIEHTHOE COIEPKaHUe

HcTounuxk

Kygeiit (2019 1)

Enterococcus spp. (24.2%), Lactococcus spp. (22.4%) ,
Pediococcus spp. (20.7%), Weissella spp. (10.3%)

R. Rahmeh u ap. [5].

Kuraii (2009 1)

Lactobacillus spp.(44%), Enterococcus spp. (19%),
Leuconostoc spp. (10%), Weissella spp. (3%)

N. Rahman u np. 8]

Eruner (2013 )

Enterococcus spp. (81.6%), Lactococcus spp. (9%),
Lactobacillus spp. (9%), Aerococcus viridans spp. (9%)

E. Hamed, A. Elattar [11]

Kazaxcran (2015 1)

Enterococcus spp. (51.3%), Lactococcus spp. (10.9%),
Lactobacillus spp. (29.8%), Leuconostoc spp. (8%)

Akhmetsadykova et al. [12]

CorracHO aHaaM3y JAaHHBIX O HanOoJiee 4acTo
BCTPEUYACMBIX MPEJICTABUTEISAX MHUKPOMIOPHI IIy-
Oara, BeIeNICHHAs! MUKpOdIIopa nrydaTta B mpouec-
Ce Hallero HWCCIIEJOBAaHWSA, TOATBEPKIAET paHee
MOJTyYEHHBIE PE3YJIbTATHI, APYTUMHU TPYIIIIAMHU yUe-
HBIX W BKJIIOYAaeT B ce0s OCHOBHBIX IPEICTaBUTE-
ne#t ponoB Enterococcus spp., Lactobacillus spp.,
Lactococcus spp.

Opnaxo Tonbpko unentudukamus MKb mrybara
HE rapaHTHPYeT BO3MOXXHOCTH MPUMEHEHHUS IaH-
HBIX BHJIOB MUKPOOPTaHM3MOB KakK IICHHBIX IIPO-
OMOTHYECKHX IITAaMMOB, JJISi MPOW3BOJICTBA IIPO-

OMOTHYECKHX TPENapaToB CEIBCKOTO X035icTBa. B
CBSI3M C 3TOH IIEJbI0, B JaJbHEHIIEM MIaHUPYyETCs
IIPOBECTH TOJHOIEHHYIO OIIEHKY MPOOHOTHUYECKUX
CBOMCTB BEIZeNIeHHBIX mTamMmMoB MKD, Bkirodas
CIIEIYIOIME TOKA3aTENN:

1) TecTbl Ha YCTOWYHBOCTH K IaHKpeaTHye-
CKUM (pepMeHTaM- MEeTNCHHY, TPUTICHHY

2) Tect Ha YCTOHYMBOCTD K JKEIYHBIM COJISIM;

3) Tecrt Ha yCTONYMBOCTH K TOHMKEHHOM KFHIC-
JIOTHOCTH;

4) OrmpeneneHue are3uBHON CIOCOOHOCTH Ha
MOHOCJIOE JIUTENNATBHBIX KIIeToK Caco-2;
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5) ABroarperamus, Koarperauusi 1 TuapoQoo-
HOCTB;

6) OrmpeneneHnus aHTarOHUCTUYECKOW aKTHB-
HOCTH B OTHOIIICHUN OCHOBHBIX BO30yAHTENCH 3200-
neBannii Escherichia coli, Staphylococcus aureus,
Listeria monocytogenes, Salmonella typhimurium,

7) YCTOHYHMBOCTH K aHTUOMOTHKAM;

8) MWzyuenme MeTraboMMIeCcKOil aKTHBHOCTH —
IIPOM3BOICTBO OAKTEPHOLIMHOB;

9) TI'emonurTh4eckas akTUBHOCTH U 1ip. [13-15].

Janasie 00 m3ydenun mramMmMoB MKDB BBI-
JICJICHHBIX W3 ()EPMEHTUPOBAHHBIX MOJIOYHBIX
npoaykroB, mnoarBepxaatoT uro MKDB pona
Lactobacillus, B wactaoctu Lactobacillus fermen-
tum — XapakTepusyeTcsi 0oJiee BBICOKOW are3uB-
HOH aKTHBHOCTBIO, IO cpaBHEeHHIO ¢ Lactobacillus
paracasei, Lactobacillus plantarum, Lactobacillus
rhamnosus. Tak e JaHHBIA IITaAMM XapaKTepU3y-
€TCsl YCTOMYMUBOCTBIO TI0 OTHOIICHHIO K KEITYHBIM
COJISIM THIICBAPUTEIILHOTO TPAaKTa, YTO JEJIaET €ro
0oJiee TOIXOMASIIUM JJIS WCIIOJIB30BaHUS B Kaye-
CTBE MPOOHOTHYIECKOI f0OaBKu. VX BEDKHBaEMOCTh
nipu KoHueHTpauu 0,25% xeTuHbIX cojeil B MuTa-
TenapHOU cpeae nocturaet 80% [16].

HemanoBaxHbIM MOKa3aTelieM yCTOWYUBOCTH
MKBb, cuuTaeTcs CrOoCOOHOCTh BEDKHBATH B Cpelie
¢ penomom. deHON — apOMaTHYECKOE COCIUHEHUE,
BBIpa0aThIBAEMOE CTEHKAMH KHIIIEYHUKA, B ITPOIIEC-
ce NepeBapUBaHMs OPraHUYECKUX MPOJIYKTOB, BbI-
MOJTHAET 3amuTHYI0 (yHKIUo. HebmaronpustHO
BO3JIEMCTBYET Ha BCE MUKPOOPTAHU3MBI KUIICYHH-
Ka, KaKk Ha 0OJIC3HCTBOPHYIO, TaK U Ha IOJIC3HYIO
MUKPOQIIOPY, U UX BO3MOXHOCTh HPUKPETLICHUS.
YcraHoBieHa TpaHWIA YCTOWYMBOCTH K (DEHOIY
OakTepuit pona Lactobacillus BbIIENCHHBIX U3 MO-
JIOYHOKHCIIBIX MPOAYKTOB. VX pOCT BO3MOXKEH MPHU
kounentpanuu 0,2%, npu 0osee BEICOKOM COMEp-
aHuM (eHOJa B cpelie HaOJIIoaeTCsl OJTHOe OT-
CYTCTBHE POCTa MPOOMOTHYECKUX MHUKPOOPTaHM3-
MoB [16,17].

Cpenu XOpOIIo yCTOHYMBBIX MPOOUOTUYECKUX
OaKkTepuil K arpeCCUBHBIM YCIOBUSM CpEIbl IHIIe-
BapHUTEJILHOIO TPAKTa ITHII, MOKA3aBIINX XOPOIIIHE
PE3yJIbTaThI IPU MOJTHOM U3YYCHUHU UX TPOOHOTHYC-
CKUX (DYHKITMOHAJIBHBIX CBOMCTB, MOXHO BBIJICIIUTH
cinemyronue mTamMmbl: Pediococcus acidilactici,
Enterococcus faecium, Lactobacillus reuteri. Cpenu
Hux Pediococcus acidilactici, Enterococcus faecium
SIBIISIIOTCS 00JIee YCTONYMBBIMH aHTHOMOTUKOPE3H-
CTPEHTHBIMH WTaMMaMu, Lactobacillus reuteri B
CBOIO oYepeh 001a1aeT BRICOKOW CITOCOOHOCTRIO K
aBroarperamuu [18].

[lonsiTue ckopocTH pocTa NPOOUOTHUYECKOM
KyJbTYpPBI, TaK K€ BaXHO Ipu oTOOpe (yHKIH-
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OHAJBHOTO IITaMMa. 3a4acTyl0 CKOpPOCTh pOCTa
MATOTCHHBIX MUKPOOPTaHU3MOB TaKWX Kak: FEsch-
erichia coli, Staphylococcus aureus 3HAYUTEIHHO
BhIe ckopoctu pocta MKb, a 3HaunT OHM HMEIOT
0oJbIlle MIAHCOB HAa MPHUKPEIJICHHE W BBIKHBAHHE
B opraHm3Mme xo3suHa. OIHAKO, CKOPOCTH pPOCTa
Lactobacillus fermentum, BbIICICHHOTO U3 NPOOU-
OTHYECKOT0 TIpernapara, HpUOIMKEHa K CKOPOCTH
pocTa MTaMMOB-TTATOTEHOB, YTO SBIISIETCS €T Tpe-
MMYIIECTBOM B KOHKYPEHTOCHOCOOHOCTU C HHMHU
[19].

OHUM U3 OCHOBHBIX ()aKTOPOB, ITO3BOJISIONTNX
HaMm paccMatpuBath mramMmmbel MKD B kauecTBe aib-
TEPHATUBHOW 3aMEHBl AHTHOAKTEpUATBHBIM IIpe-
naparam, SIBJISIETCSI X aHTarOHUCTHYECKOE BO3JICH-
CTBUE 110 OTHOIICHHIO K BO30OYAUTENSIM WH(DEKIINH.

Cpenn cambIX pacHpOCTPaHEHHBIX BO30YIH-
Tesel 3a0oneBaHUs NTHI BBIACHAIOT: Escherichia
coli — TepBONPUYHMHA KHIICUYHBIX PACCTPOUCTB;
Salmonella enterica — HECMOTPSl HAa TIPUBHUBOYHEIE
MPOIIeyPhl MOJIOJHSIKA MTHII, CATbMOHEIa ObuIa
M OCTaeTCs CaMbIM UX PacCHpOCTPAHCHHBIM MATOIe-
HoM, Clostridium perfingens- OCHOBHOW BO30YIH-
T€Jb HEKPOTHYECKOI'O PHTEPUTA MOJIOJIHSIKA IITHII,
OCIIO)KHEHHOE TEUYCHHE 3a00JIeBaHMs MPHUBOJUT K
rudenu [3].

B omenke mpoOHOTHYECKOTO MOTCHIIMA-
Jla, B YaCTHOCTH, AHTArOHUCTUYECKUX CBOWCTB
MKDB, nMeroTcs JaHHBIE O BHICOKOM aKTHMBHOCTH
Lactobacillus reuteri u Enterococcus faecium B
OTHOUEHUH Staphylococcus aureus, yrHeTaOIMEM
BusHUU Enterococcus durans uHa Escherichia
coli mn Enterococcus faecium wua Salmonella
typhimrium.

OmauM 13 3a00JIEBaHUNA OT KOTOPOTO CHIIBLHO
CTpajiaeT MTUIEBOACTBO sBisieTcs: diimepuo3. Cy-
IIECTBYET OKOJIO CEMH PAa3INYHBIX BHIOB MIPOCTEH-
mux poxa Eimeria, KOTOpBIC BBI3BIBAIOT OOJIE3HU
HE TOJILKO y JIOMAIIIHEH MTHUIIbI, HO U Y PAa3JIMYHBIX
BUJIOB JIOMAIITHUX JKUBOTHBIX, TAKMX KaK KPYITHBIHA
pOTaThIi CKOT, COOAKH M KOMIKH. Pa3HOBHIHOCTIMHU
Eimeria, BbI3bIBAIOIIMMH 3MMEPUO3 B MNTHULEBOA-
cTBe, ABIIOTCA E. necatrix, E. miti, E. acervulina,
E. tenella, E. maxima n E. brunette [20].

[lo cremeHn BO3NEHCTBHSI Ha OPraHWU3M NTHII
pa3nenstoT ciueayonme GopMbl SHMEpH03a; KIIMHHU-
YECKUH, XapaKTEepPU3yIOUIUIICS BBICOKON CTEIEHBIO
JICTAILHOCTH, JUapecii U CHUKCHHEM 3KOHOMHYE-
CKHX TIOKa3zaTejei; CyOKIMHUYEeCKHHd »ilMepHnos,
0€e3 SIPKO BBIPAKESHHOI'O MPOSIBJIICHUS, HO MIPH STOM
MPOUCXOANUT CHIDKEHUE IMPHUPOCTa JKUBOH MAaCChI,
3iiMepro3 MPOTEKAONi B OecCHMITTOMHOM (popme
¢ BBIpabOTKOHM MOCHEYIONIEro HMMYHHUTETa. DKO-
HOMHYECKUH yIiepO OT 31Mepro3a CKJIaJbIBacTCs



A K. Kynaiibeprenosa u nip.

13 THOETH MOJIOAHSIKA MTHIBI, CHUKCHUS MPOIYK-
TUBHOCTH, YXY/IICHUS Ka4eCTBa MsICa, YBEITHMICHHS
pacxojia KOpMa M 3aTpar Ha JeueOHbIE MEepOINpHsi-
tus. Takue GakTophl KaK: MUPOKOE PACIPOCTpaHe-
HUE 3Mepu, BbICOKasi yCTOMYMBOCTh UX OOIUCT K
BO3CHCTBHIO XUMHUYECKHX BEIIIECTB, BO3MOKHOCTh
Mapa3uTUPOBAHUS HECKOJNBKUX BHUJIOB MPOCTEHIITNX
Yy Kyp, CIOCOOHOCTD 3WMeprii BEIpaOATHIBATE PE3H-
CTEHTHOCTh K aHTHIUMEPHO3HBIM MpernapaTam mpu-
BOJAT K TOMY, YTO JJaHHOE 3a00JieBaHUE SBISIETCS
OJTHOHM M3 OCHOBHBIX MPOOJIEM MITHUIIEBOCTRA.

Takue Buael, kak Pediococcus acidilactici w
Saccharomyces boulardii, mocimy>Xunu OCHOBOH
IUIS co3manus mpobmotuka Mito-Max, ¢ mokaszaH-
HOU 3()(heKTUBHOCTHIO MPOTUB 3HMepuo3a. bwuio
MOKa3aHO, YTO IBIUISATA, MOJNy4YaBIIHE JaHHYIO
MPOOHOTHYECKYIO cMech, B KoHIleHTpammu 0,1% u
3apakeHHble E. fenella vim E. acervulina, npope-
MOHCTPHPOBAII TIOBBINICHHBI T'YMOPAJIbHBIH HM-
MYHHUTET U 3HAYUTEIbHbIC W3MEHEHHUS B MPHUPOCTE
Macchel Tena [21].

bakrepnorepanus B qaHHOM city4ae OyAeT 1oj-
pasymeBath nipueM MKD, ¢ 1enbto ynyduieHus: ka-
4YeCTBa U COCTaBa MUKPOQIIOPHI KUIIIEYHOTO TPAKTA
MPOOHOTHYECKMH MUKPOOPTaHU3MaMU, MX KOHKY-
PEHITHIO 32 OTH CAWUTHI, a TaK K€ MPSMOE MPOTHBO-
JIEHCTBHE IO OTHOIICHHWIO K ITaTOICHHBIM BHJAM
MHUKPOOPTaHU3MOB ITyT€M yTHETSHHS WX POCTa.

MexaHu3M  HMHTHOUPYIOIIETO  BO3JCHCTBUS
MKDB Ha maTtoreHHble MHKPOOPTaHU3MBl OCHOBaH
Ha MPOAYKIMH YTHETAIONINX BEIIECTB, OTpaHNIINBA-
IOIEM BO3JCHCTBUY Ha MPHUKPEIUICHUE W aJATE3UI0
MaTOT€HOB, KOHKYPUPYIOIIEM OTHOIICHHUH 32 MUTa-
TEThHBIC BEMISCTBA M YMEHBIIICHUH WX OHOIOCTYTI-
HOCTH JJI TTaTOTE€HOB, YMECHBIIICHUH TOKCUYHOCTH
MeTabO0JINTOB KIETOK-BO30yauTeNeii 3a00eBaHuii,
CTUMYJISIIAA TIPOU3BOJICTBA MYIIMHA, YBEIMYCHUH
U KOPPEKIMH MMMYHHOTO CTaTyca OpraHH3Ma-Xo-
3sMHA.

PaccmoTpuMm  pe3ynbTaThl  MHTHOHMPYIOIIETO
Bo3jaeiicTBus MKD, aHaIOrMYHBIX HCCIIEIOBAaHMI
BbIAeNIeHHBIMU Hamu poaoB MKB: Enterococcus,
Lactobacillus, Lactobacillus, Lactococcus,
Lactobacillus. Knaccuyeckasi OIICHKa HENOCPE.-
CTBEHHOTO aHTaroHuctudeckoro jaercteusi MKb
Ha NATOTCHHBIC IITAMMbI ITPOBOIUTCS MIyTEM BbICE-
Ba HA IUIOTHYIO MUTATENBHYIO CPEy U U3MEPCHUS
30HBI YTHETEHHSI POCTA MMATOTEHHOTO MITaMMa.

AnbTEepHATHBHBIA CIIOCOO OICHKHA AHTaroHHU-
CTUYECKOTO BO3JICHCTBUS OCHOBAaH Ha OMOCPENO-
BaHHOM BJIMSIHMM KJIETOYHBIX MeTaboiauToB MKbB
Ha POCT W pa3BUTHE MATOTCHHBIX IMTaMMOB. IIpo-
L[ECC OCYIIECTBIACTCA IyTEM IMEPBOHAYAIBLHOTO
OUMWIIECHUS KIETOYHOW KYJNBTYpBl Enterococcus

faecium BbIIENEHHON W3 BEpOJIOKBETO MOJIOKA U
MOJTyYCHUS TAIbHEUIIIETO TOJyueHHsl U3 Hee Oec-
KJIETOYHOTO CyNepHATaHTa, OblJla OTMEUYEHA BBICO-
Kast 3((EeKTUBHOCTh B YTHETEHUHM POCTa M Pa3BU-
tus Staphylococcus aureus. Onnako, BO3aeHCTBHE
Ha KUIICYHYIO MaJO4YKy U Ha SHTEPOOAKTEpUU Ha-
omonanoch He3HauutTenbHoe [22]. [lomoOHbIe pe-
3yJbTAaThl TOBOPSAT O JKEIATEIHbHOM COCTaBICHUH
MOJUKOMIIOHEHTHOTO mpenapara Ha ocHoBe MKD,
JUIs. MaKCUMaIIbHOH () (EKTUBHOCTH B OTHOILICHHU
natoreHoB. KoMmOWHaIMKM MpOOMOTHYECKUX KYIIb-
TYyp OKa3bIBalOTCSA Ooiiee 3(h(EKTUBHBIMH, YEM HC-
MOJIb30BAHKUE OTJCNIBHBIX KYJIBTYP JUIS JICUCHUS U
MPOGHUIAKTHKH FeTEPOrCHHBIX 3a00JICBAaHUH.

HemanoBaxxHbiM OCTaeTcst BO3JIEHCTBHE
Clostridium perfingens. JTOT TaTOTEH SBISICTCS
IPaMITOJIOKUTEIbHBIM aHA3pOOOM, BBIPAOAThIBACT
SHTepoOaKTepHuaTbHbIe TOKCHHBI. OC000 BOCTIpH-
AMYHMBBIMU OCTAIOTCS MOJIOJbIE OCOOM MTHIIBI, a
CMEPTHOCTh OT JAaHHOTO BO30OYIUTENST MOXET JO-
crurath 20%. [ToMrumMo JaHHOrO ImITaMMa BIUSHHE
Ha 37I0POBbE IBIUIT U Kyp oka3biBatoT Clostridium
difficile, Clostridium butyricum. Csoto 3pdexTus-
HOCTb B OTHOIIECHHH JaHHBIX MATOICHOB JOKa3al
mwramm Lactobacillus plantarum ATCC 8014. He-
IUIOXUMH BapHaHTaMU TOJICPXKAaHUS YCTONYHNBO-
CTH U OajlaHCa KUIICYHOW MHUKPOQIIOPHI OKa3aInuCh
Lactobacillus paracasei, Lactobacillus fermentum,
Lactobacillus rhamnosus [23].

Pseudomonas aeruginosa onmopTyHHCTHYE-
CKUH MaTOTeH, BBI3BIBACT 3a00JICBaHUS JbIXATCIIh-
HOH CHCTEMBI, OPraHoB 3peHus, oMdanmnut. CTOUT
OTMETUTbH, YTO MPU BO3IECUCTBUU MOJIOYHON KHC-
JIOTHI HA JTAHHBIN TITaMM, HaOJTIOAAeTCs €r0 Pe3Koe
CHIDKCHUE U MpeKpalaeTcs poct kononuid. Corac-
HO [aHHBIM, IITaMMbl Lactobacillus rhamnosus,
Lactobacillus plantarum oxa3pIBaloT yCTOWYHMBOE
HHTHOUPYIOIIEe BO3ACHCTBIE HA KIIOCTpuauu. [1o-
MUMO 3TOTO, Y TPEICTABICHHBIX OakTepuil poja
Lactobacillus noka3aHo Haaudue ayTOUHIYKTO-
pa-2. OH ygacTByeT B KBOPYM CEHCHHTE I YCTOU-
yuBoCTH nojanepxanus ouoruieHok MKB, a Tak xe
YMEHBIIIAET CTPECCOBOE BO3JCHCTBHE MATOTCHOB
JUISL OpTaHn3Ma Xo3sauHa [24].

OKCIEePUMEHTAIBHBIM MyTeM OBUIO JIOKa3aHO,
4YTO OJHOKpaTHas po3a Lactobacillus salivarius
BBEJICHHAS TPEXJIHEBHOMY IIBIIUIEHKY 3HAYUTEIBHO
CHIDKaeT kKonmuecTBo Salmonella enterica B opra-
HusMe. bakrepun pona Salmonella 3acenstor opra-
HU3M MTHUIBI C IEPBBIX )K€ YaCOB KU3HU U B J0CTa-
TOYHO OOJIBIIIOM KOJIMYECTBE, SBIISIOTCS MPUIUHON
KHIIICYHBIX PACCTPOUCTB, CATbMOHEIIC30B. YXY/-
AT OOIIMI UMMYHUTET U TEYCHUE COIYTCTBYIO-
mux 3a0oseBanuii [25].
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Jlucrepno3  nrun  BeI3BIBaeTcs  Listeria
monocytogenes, TaK € OTHOCHTCA K OIIypTO-
HHUCTUYECKUM LITAMMAaM, IEPENAECTCS B OPraHU3M
NTHUIBI C 3apaKEHHBIM KOPMOM HIJIM OT O0JICIOIINX
XKHUBOTHBIX. JIucTepnos pa3BuBaeTcs Ha QoHE Oc-
nabeBIIeTO0 MMMYHHTETA WU CONYTCTBYET NpHU
TeYeHHH Ipyrux 3aboneBanuil. Jledenne xoporiio
MPOTEKAET B HAYAJIBHBIN NEPUOJ, OJHAKO MPHU He-
CBOCBPEMEHHOM JICUEHUHM aHTHOMOTUKAMHU MPHBO-
IuT K rubenu. JKemarenabHO MPOBOAUTEH MPEBEH-
THUBHBIE MEPHI 0 3aIIUTE CENBbCKOXO035HCTBEHHBIX
JKUBOTHBIX M ITULl, U30JIUPOBATh MOJ03PEBAEMBIX
B 3apaxceHuH. [1o ctapoil npakTHuke, B KaUeCTBE Te-

paneBTUYECKON MPOQUIAKTUKN TPUMEHSIOT aHTH-
OMOTHKH TETPANMKINHOBOTO PsIa, aMIUITAIUIINH,
cyJib(paHMIaMUJIbI — TO €CTh IPEmapaThl, TPUME-
HSIOIIMECS W B JICYCHUH TOJMOOHBIX 3a00JIeBaHHMA
y denoBeka. B kxauecTBe anpTepHAaTUBHON mpodu-
JIAKTUKU U OOpBOEI ¢ Listeria monocytogenes nep-
CIIEKTUBHBIMHU OKAa3BIBAIOTCS CICAYIOIIUE LITaM-
Mmbel MKB: Pediococcus acidilactici, Enterococcus
durans — 30Ha WHrHOMPOBAaHHS IATOTCHHOTO
mraMMa gocturaer Oomee 35 mMm [5]. AHTaro-
Huctuueckoe BozzaeiictBue MKDB Ha HexoTopbie
IITaMMbl BO30YUTENH, MPOJASMOHCTPHUPOBAHO B
Tabnwe 3.

Taomuma 3 — Aararonuctuueckoe aeiictBue MKb Ha mitaMMbI-Bo30ymuTenu

[HTamm E.coli S. aureus L. monocy-togenes S.typhimrium Hctounuk
1. Pediococcus acidilactici 35.0+2.0 343+2.0 34.0+0.0 Her nasHbIX
2. Lactobacillus reuteri 30.0+0.0 46.0+£0.0 33.0+1.0 Het nanubix R. Ra}';nl[zl]l, 2009
3. Enterococcus durans 29.0+2.0 27.0+2.0 350+1.0 Her nansbIx .
4. Lactococcus lactis Her nannbix 30.0+ 1.0 Her nannbix 33.0+1.0 H.Eman, A.Elattar,
5. Enterococcus faecium Her nanusix 33.0+1.0 Her nanssix 38.0+1.0 2013 . [11]
6. Lactobacillus plantarum 17.3+0.5 17.00 £ 1.0 19.00 £ 1.0 18.6+0.5
7 L"‘;’;ﬁg”fg”lse PArIcaser | 20.6+0.5 203+1.1 19.6+0.5 19.640.5 G'zl(\;[lgljf”[;gfl’
8. Lactobacillus paracasei 20.0+1.0 20.3+0.5 19.6 £ 0.5 18.3+0.5

HUcxons u3 manHbix Tabmuubl, Pediococcus
acidilactici, oxa3pIBaeT MaKCUMaJbHOE aHTHOaKTe-
pUABHOE BO3/ICHCTBHE HA POCT KUIICYHOW Maioy-
ku, Lactobacillus reuteri ”HTHOUPYET POCT 30JI0TH-
cToro crauioKoKka, bakrepun poaa Enterococcus
(B wactHocTH Enterococcus durans, Enterococ-
cus faecium) XOpOIIO TOAABIISIIOT W TPETSITCTBY-
10T Pa3BUTHIO NMATOTeHOB Listeria monocytogenes,
Salmonella typhimurium.

Takum 00pa3omM, u3ydeHHE MPOOHOTHIECKOTO
noreHnuana MKbB mrybaTa u BepOII0KbEro MOJIOKa
AMeEET MPaKTUYECKYI 3HAYMMOCTh M BCE OCHOBa-
HUS 7S TaTbHEUIEero N3YIeHUs POOHOTHYECKUX
cBoicTB. CTOUT OTMETUTDH, YTO T€Ma HE SIBISICTCS
peakoi, nHGOPMAIMK O TIOJHOIICHHOM HW3yYeHUU
MPOOMOTHIECKIUX CBOWCTB MUKPOQUIOPHI ITybara,
MIPEACTABICHO HEMHOTO, TEM HE MEHEE, €€ aKTyallb-
HOCTB OCTaeTCsl MO-TIPEKHEMY BBICOKOH.

Antaronuctuueckoe Boszaeiicteue MKbB ocy-
IIECTBISAETCS 3a CUET CUHTE3a OAKTePHOIMHOB, MO-
JIOYHOW KHUCIIOTHI, IEPOKCHIA, TUAIIETHIIA, & TAK KE
3TaHOJa, KOTOPBI CHHTE3UPYETCsl reTepodepmeH-
tatuBHBIMHU MKDB. B m3yueHum axkTHBHBIX MeTa-
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00MTOB 0CO00€ MECTO 3aHMMAIOT OAKTEPHUOIIUHBI
— MPOTEUHOIOIOOHBIC BEIIECTBA, OKA3bIBAKOIINE
paspymuTeIbHOe BO3ACWCTBHE Ha OpPraHU3M MaTo-
reHos [3].

Kaxngeii mramm MKDB uMeer cBO#M CcOOTBET-
cTBytomuii  OaktepuonwH. Jlokazana »ddexTus-
HOCTh pana OakrepuonroHoB MKB B orHomie-
HUU TATOTeHOB. Tak, Hampumep, OaKTEpUOIMH
Lactobacillus rhamnosus sBIgeTCA OQHUM W3 HAU-
0osee A3PPEKTUBHBIX U YCTOMYUBBIX K U3MCHEHUIO
(hM3UKO-XMMUYECKHX TMOKasareneil. Ha ceromusim-
HUH JIeHb paccMaTpPUBAETCs BO3MOXKHOCTH IpPUMe-
HEHUS M CHUHTE3a JIAHHOTO OaKTEPUOIIMHA, TaK Kak
OH BBIZIEP)KUBAET JOCTATOYHO BBICOKUE TEMIIEPATY-
psI (80-100°C) u nMeeT MHUPOKUI AUATTa30H YCTOM-
guBocTd pH o1 3 10 8. OgHaKko, ero MaKcuMaIbHas
aKTUBHOCTH HaOmronaetcs npu pH=7 u Temmnepary-
pe 25°C. bnaromapsi nelicTBHIO JaHHOTO OAaKTEpH-
OIIMHA MOXXHO WHTHOUpoBaTh S.xylosus, E.coli, S.
aureus u 1ip. [27].

Iupoko wu3BECTHHIN OaKTEPHOIMH — HU3HH,
npoayuupyercst Lactococcus lactis, ©MeeT TIHPO-
KW CIIEKTP BO3MIEHCTBUS HA TPaMITIONIOKUTEINbHBIC
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Oaxtepun Oe3 HU3KHAa3bL. [leanonnH — MPON3BOIUT-
csl BBINIE YHNOMSAHYTBIM Pediococcus acidilactici.
[lennounH akTUBEH B OTHOLIEHWH TIPaMOIOJIOXKH-
TEJBHBIX OakTepuil. bakTepuoLuH CHHTE3UpPyEeMBbIH
Pediococcus acidilactici o0agaeT aKTHBHOCTBIO
yraerawomei Listeria monocytogenes ATCC 7644
[5].

Enterococcus faecium mpowsBOIWUT aBa OC-
HOBHBIX BHJIa OakTepHolMHA — DHTEpOIMH AS48
u OHTeponu3uH A. MMmerorcs JaHHBIE O BBICOKOM
akTHBHOCTH OJHTeponmHa AS48 Ha sHTEpoOaKTe-
pHUH, CAJIbMOHEIUIBI, CTA(pUIOKOKKH, KJICOCHEIUIHI,
KOpPHHEOAKTEPUH, IIUTEIUThI, MUKPOKOKKH U IPYTHE
[3,8].

Xopomio u3BectHa crnocobHocth MKB moBHI-
IaTh UMMYHHUTET W YCTOWYHBOCTh B OTHOIICHHU
pacmpocTpaH€HHBIX BO3OyauTenell 3aboJieBaHUN
OTHL, 100aBJIeHHE B PAllOH Kyp MPOOMOTHKOB Ha
OCHOBe Enterococcus faecium TPUBOIUT K 3HAYH-
TEJILHOMY YBEIHYCHUIO SUIIEHOCKOCTH, TOJIIIMHBI
SSMYHOW CKOPJYIBI M YCBOSEMOCTH IMUTATEIbHBIX
BEIIECTB OpPraHu3MoM. lluTaTenbHBIE BemiecTBa B
TaKOM cITy4ae HaXOMSTCs JIOJbIIE B OpTraHu3Me, TEM
CaMbIM YBEJIMUMBACTCS UX YCBOSIEMOCTD, YTO HEMa-
JIOBA)KHO AJISL POCTa U YKPEIUICHUS MOJIOAHSIKA [28].

[IpumMeHeHNE MTPOOUOTHUECKUX TIPENapaToB IMo-
3BOJIUT UCKJIIOYHTH AHTUOMOTHUKU HE TOJBKO KakK
cyOTepaneBTHYEeCKHE CPEICTBAa MPOQIIAKTHKA
OakTepHanbHBIX HHPEKIHN, HO ¥ KaK (PaKTOpPbI CTH-
MYJISIUU pOCTa U HA0Opa MacCHI.

ITomumo MKB, B mpoiiecce U3ydeHUsS MHKPO-
¢uyopel mrybata HaMU OBUIM BBIACTICHBI APOXIKE-
Bble KJeTKH. OmMcaHbl CIEAYIOIIUE YacTO BCTpe-
yaeMmble APOXOKH B KHCIOMOJIOYHBIX HAaITUTKaX
Kluyveromyces marxianus, Kazahstan uiosporus,
Candida ethanolica w Saccharomyces boulardii.
JlanHbie BUIBI, 0OHAPYKEHHBIE B ITy0OaTre, crocoo-
HBl MeTabOJIM3UpPOBATh JIAKTAT, YTO OJaroTBOPHO
BIMACT Ha MeTabommueckyto aktuBHOCTh MKbB. 3a-
YacTyH0 HWCIIOJNE30BaHHUE JIPOXIKEH B MPOOHOTHYE-
CKOM Tpemnapare OOYCIOBJIEHO HUX CIIOCOOHOCTBIO
CHUHTE3UPOBATh PsiJl BATAMUHOB, YIIy4IIATh ITHIIEBA-
peHue, OIaronpusaTCTBOBATh HAOOPY MAacChl U BITH-
STh Ha YJIy4YIlIEHUE BCACHIBAHHUS U YCBOCHUS IUTA-
TEJBHBIX BEIIECTB KIETKAaMH KUIIeUHUKa. Jposxxku
SBIISIFOTCS TPAH3UTOPHBIMH MHUKPOOPTaHU3MaMH, B
otianurie oT MKB 1 cnopoBeIX IpoOHOTHKOB, OHU
OKa3bIBAIOT BpEeMEHHBIH 3PQeKT, Ha BpeMs IpH-
HATHSA TPOOMOTHYECKOTO mpemnapara. JpoxxeBoit
npoOuoTuk Ha ocHoBe S. boulardii CNCM 1-745 06-
JalaeT aHTUTOKCUYHBIM IEHCTBHEM TPOTHUB TOKCH-
HoB BoigensseMbix Clostridium difficile, Escherichia
coli, TOKCHHOB BO30YIMTENs XOJEpHl, y4acTBYET
B KJIETOYHOW CHWTHAJIM3AllW, YMEHBIIAeT CHHTE3

BOCITIUTENFHBIX ITUTOKHHOB, MOBHIIIAET YPOBEHBb
KOPOTKOIICTIOYEYHBIX JKUPHBIX KHCJIOT, BJIUSCT Ha
(hopMupoBaHUE KHUIIEYHONH MHUKPOQIOPHI, YMEHB-
[IaeT WHBA3WIO MATOTeHHBIX MHKPOOPTaHH3MOB
u ap [5, 8]. Ilpu npumeHeHHH TPOOHOTHYECKOTO
mpemnapara Ha OCHOBe Saccharomyces cerevisiae
boulardii B nTUIIEBOACTBE, 3aMeYEH 3HAYUTEILHEIN
npupocT B buomacce, k 40 IHIO JKU3HU MEXKIY KOH-
TPOJILHOW M 3KCIIEPUMEHTAIBHOM TPYIIION 3aMeue-
Ha pasHuIla OMoMacchl B cpenHeM Ha 150 rpamm.
[TomMuMO 3TOr0 ¥ MUHUMHU3HUPOBATh SKOHOMUYECKHE
niotepu ot uapekuit Campylobacter. JlobaBnenne
Saccharomyces spp. B kopMme 11t OpOHIEPOB MOKET
MOJIyJINPOBaTh 0oJiee 3JOPOBYI0 MHKPOOHYIO HKO-
CHCTEMY, BIOCJICJCTBUH YJIy4Illas COCTOSIHUE 3710-
POBbs OPOIIIEPOB U yIydllIeHHE IOKa3aTesel pocTa
[29].

Taxum 00pazom, BBEIABHTacMbIe TpeOOBaHUS K
MpOOMOTHYECKUM MHKPOOpPraHU3MaM, BBIJCIICH-
HBIM U3 I1y0aTa, 3aKIIF0YaroTCs B CISIYIOIIEeM:

1) IlposiBaeHHE BHICOKOW aHTarOHUCTUYECKON
AKTUBHOCTU IO OTHOIIEHUIO K Escherichia coli,
Staphilococcus aureus, Shigella sp., Salmonella
typhimurium, enteritidis u 1p.

2) CuHTe3 NUILEBapUTEIbHBIX (EPMEHTOB,
YIIydIIeHHe YCBOSHUS MMTaTeFHBIX BEIIECTB Opra-
HU3MOM;

3) CnocoOHOCTb CHHTE3UpOBaTH OMOJIOrHYE-
CK{ aKTUBHBIC BEIIECTBA, BATAMUHBI,

4) ®opmupoBaHHe UMMYHOMOIYJIHPYIOIIEE U
AHTUTOKCHYECKOE JICHCTBHE;

5) ViydmreHne BOCCTAHOBJICHHS OpraHH3Ma
1ocJie ePEeHECEHHBIX 0O0JIE3HETBOPHBIX MH(EKINH
[3,5,18,28] .

[Ipumenenne TPOOMOTHUECKHX J00ABOK IIO-
3BOJIUT M30€XKaTh HAJMUUS CIEIOB aHTHOMOTHKOB,
Cynb(haHWIAMUAHBIX M XJOPCOAEpXKAIIuX Iperna-
paToB B MPOAYKTAaX MUTAHWSA, T.€. B MsIC€ U ANIAX
ITHI, TEM CaMbIM PELIMB BOIPOC BO3HUKHOBEHHUS
MYJIBTUPE3UCTEHTHOCTH 110 OTHOIIEHWIO K OCHOB-
HBIM BO30YyIUTEIIM OaKTEpHATLHBIX WH(EKITHH.

3akiIoueHne

[lybat — 6oraras MKbB cpena u B xo/1e npoBe-
JIEHHOTO UCCIIEIOBAHUS 110 U3yYEHHUIO COCTaBa €ro
MHKPODIIOPE ¥ TOCHEeAyIomeH HACHTHPUKAITAN
MKB, Hamu O0OHapy»KeHBI CIeIyIOIe TPOOHOTH-
YeCKHe MUKPOOpPraHm3Mbl: Enterococcus faecium,
Lactobacillus reuteri, Lactobacillus paracasei,
Lactococcus lactis, Lactobacillus plantarum.

[IpoBenennas paboTa ¢ MaTepraiaMu HayIHBIX
HCCIICI0OBAaHNUN TOATBEPKIAET BO3MOXKHBIN MPOOH-
OTUYECKUX MOTCHIMAT JaHHBIX mTamMMmoB. [IpuBe-
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neHnple Hamu mraMMbl MKB o0nagaroT nieHHbBIME
MMpOoONOTHYECKUMH CBoWcTBaMH. Ha ocHoBe maH-
HBIX MHUKPOOPTaHU3MOB BO3MOYKHO TIOCTPOCHHE
KOMOWHATUBHOTO TIpenapara 4eTBEPTOro IOKOJIe-
HUs, BKIItoyarotero B ce0st MKb pa3audHbIX BUIIOB
U JPOAOKEH.

Wzyuenre BO3MOXHOCTH NPUMEHEHHS MOJIOY-
HOKHCIIBIX OaKTepHil mrydaTta B CO3JaHHH IPOOHO-
THUYECKUX IMPETapaToB JUIs CEIbCKOTO XO035HCTBa, B
YaCTHOCTH IS TTHII, UMEET BBICOKYIO MpaKTHYe-
CKYI0 3HAYUMOCTBH MCXOMSI M3 CyTH MPOOJIEMBI HC-
MOJIb30BaHUSl AHTUOAKTEPUANBHBIX TPENapaToB B
MIPOU3BOCTBE MSCHOW MpoAyKuud. C MHUIIEBBEIMH
MMpOAYKTaMH BO3MOXCEH NEPEHOC yCTOfI‘II/IBBIX 1a-
TOI'CHHBLIX HITAMMOB B OpPraHuM3M 4YCJIOBCKA, YTO B
CBOIO OYepelb MOXKET MIPUBECTH K TOSIBIICHUIO He-
KOHTPOJIHMPYEMBIX U HE MOIAIONINXCS JICYSHUTO 3a-
0oJICBaHMIA.

[To mnonoxenusm Bceemupnoit Opranuzanuu
3apaBooxpanenus ¢ 2006 roma Benercs paboTa, Ha-
MpaBJICHHAs HAa MPUMCHEHUE aHTHOUOTHUKOB B KH-
BOTHOBOJICTBE CTPOTO TIPH JIEUYEHUH CIOXHO TPO-
Tekarolmx 3aboneBannii. Hapsay ¢ moBcemecTHOM
TEHJICHIMEH OTKa3a MCIOIb30BaHUA aHTUOMOTHYE-
CKMX TIpernapaToB KadecTBe CyOTeparmeBTUYECKHX
CPEICTB WM CTUMYJISTOPOB POCTAa U yBEIHMYECHUS
MAacchbl, OCTPO CTOMUT BOIPOC O IMOMCKE albTepHa-
TUBHBIX 3aM€H, KOTOpPbIE IMOMOIJIM OBl 0e30I1acHO
YKPENIUTh HUMMYHUTET MOJOAHAKA, IOAIEpKATh
€ro OpraHu3M OT BO3ACHCTBHS PaCIPOCTPAHEHHBIX
ITAMMOB-BO30OY/INTENEH, YIYYIINTh IPOIIECCHI
MUIICBApCHUA U YCBOCHUA NHUTATCIbHBIX BCIICCTB,
TEM CaMbIM OKa3aB BIMSHUE HAa POCT U Pa3BUTHE
OpraHmu3Ma.

AKTyalbHOCTh PEICHHs] TAaHHOTO BOIIpoca 3a-
KIIIOYaeTCs B TOJYYCHHH YCTOWYHMBBIX K YCIIOBH-
sMm JKKT mpoOHOTHYECKHX IMTaMMOB, CITOCOOHBIX
OKa3blBaTh aHTHOAKTepualbHOE BO3AEHCTBHE U
00JalaronX BBICOKOH CTENEHBI0 BO3MOXKHOCTHU
arperaiqui 1 KOJIOHU3allMM KHHICYHUKA TMITUIIbI.
Hlupokwuii mpoduiib 3a0a4 3aKI0YaeTCS TaK JKe U
B o0ecrieueHUN MUIIEeBON 0€30IaCHOCTH YelIOBeKa,
MHWHHUMU3ANUN PUCKA BOSHUKHOBCHUSA MYJIbTUPE3U-
CTEHTHOCTH H TIOSIBIICHUIO TPYIHOU3JIEUYUMBIX Oak-

TepuanbHBIX HHQEKuid. [lepcriekTuBel AeTanbHO-
T'0 U3Y4eHUS] MUKPOQIOPHI BEPOITIOKBET0 MOJIOKA U
MPOLYKTOB HA €r0 OCHOBE MMEIOT, SIBISIOTCS AKTy-
AITBHBIMH W TIPAKTHYECKH 3HAYMMbIMH. [Ipenapatsl
Ha OCHOBE MOJIOUHOKHCIBIX OaKTepHid HCIOJb3Y-
FOTCS IS JIeUeHUs U IPO(UIIaKTHKHY 3a005IeBaHui,
CBSI3aHHBIX C Pa3HOOOpa3HBIMU QopMamu HapyIie-
HUS COCTaBa HOPMAJIbHOW MHUKPOQIIOPHI KeTyA0U-
HO-KHUILIIEYHOT'0 TPakTa Ojarofapsi UX aHTarOHUCTH-
YecKOW CIIOCOOHOCTH BO3/IEHCTBHS Ha MAaTOTE€HHBIE
MHUKpPOOPTaHU3MBI.

MonogHAK CeNbCKOX03IHCTBEHHON MTHIIBI 0CO-
00 BOCIIPUUMYHUB B NIEPBYIO HEAEIIO JKU3HU BIIUS-
HUIO MATOTEHHBIX MUKPOOPTraHU3MOB 3aCENSIONIUX
€ro OpraHu3M. 3acejeHHe OOBIYHO MPOUCXOIUT C
KOPMOM, BOJIOH, a Tak e W3 OOIIel TeppuTOpUn
nHKyOaropa. Oco0eHHO BOCTIPUMMYHBEI OpOtJIepHl,
JKUBYILIME€ B UCKYCCTBEHHO CO3JaHHOM cpexe. ns
MoJIIepKaHNs 310pOBbsl MOJIOJIHAKA MTHUI] — Opoii-
JIEpOB B UCKYCCTBEHHBIX YCIIOBHSAX POCTa, B MHKY-
Oaropax, a Takxke popMupOBaHUH OOIIETO UMMYHH-
TeTa J0MalllHed NTHLbI, ONTUMAJIBHO HCIOJIb30Ba-
HUE NPOOMOTHYECKUX MPENaparoB, COCTOSIIUX U3
Pa3IMYHBIX BHIOB MHUKPOOPTaHNU3MOB.

B mnponomkenue wuccnenoBaHus Hamu OyayT
NPOBENEHb! UCHBITAHUS (PYHKIMOHAIBHBIX MPOOH-
OTHYECKUX CBOWCTB BBIACIECHHBIX MHUKPOOPTaHU3-
MoB. Tak Kak NpH CO3JaHUHM M KOMOMHAIIUH TIPO-
OMOTHYECKOro mpemnapara CTOMT YACIHTh 0coboe
BHUMAaHHUE U3YyUCHHIO QYHKIIHOHAIBHBIX IIPOOHOTH-
YeCKUX CBONCTB, TOTO HWJIM HHOTO MUKPOOpPraHU3Ma,
a UMEHHO: CHHTE3 aHTUOAKTEPHUAIbHBIX BELIECTB —
0aKTepHOLIMHOB, CIOCOOHOCTD K aAre3nH, YCTOWIH-
BoCTh K yciaoBUAM JKKT — moHM>XeHHON KUCIIOTHO-
cTH, (pepMEHTaM, aHTaTOHUCTHUYECKYIO0 aKTUBHOCTh
K TaToTe€HaM, TeCThl Ha T'€MOJINTUYECKYIO aKTHB-
HOCTb, YCTOMYMBOCTh K aHTHOMOTHKAM U IPYTUM
CBOMICTBaM.

KonguukT nHTEpecoB: OTCYTCTBYET.

Baarogapuoctu: TOO «HIIII Anturen» 3a
MpeIoCTaBIeHNE OCHALIEHHOHN J1abopaTopuu U Ma-
TEPHAJIOB JUIS MTPOBEJICHHS UCCIICIOBAHNS.

HcTounuk puHaHCHPOBAHUSA: OTCYTCTBYET.
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BbIAEAEHUE BAKTEPUIA, MEPCMEKTUBHbIX
AASl MOAYYEHUSA OPTAHOMWHEPAABHOTIO BUOYAOBPEHUA,
N3 OCAAKOB CTOYHbIX BOA

B cratbe MpMBOASITCS AaHHbIE MO BbIAEAGHMIO GaKTEPUIA M3 MAOBbIX OCAAKOB CTOYHbBIX BOA,
NnepcrekTUBHBIX AAS MOAYYEHWNS OPraHOMMHEPAABHOTO 6110y A0BpPEHMS, M3YUeHMIo X (hepPMEHTATMBHOM
aKTMBHOCTM  (AMMA3Hasi, MPOTEOAMTMYECKAs, aMMAOAMTMYUECKAs, YrAEBOAOPOOKMUCASIOLIAS) U
CMOCOOHOCTM K YTUAM3ALMM MAOBbIX 0CaAKOB. OTGOP NPo6 AAS NPOBEAEHMS MCCAEAOBAHUIA MPOBOAMAM
Ha CTaHUMSX OYMCTHbIX coopyxkeHuin ropoaoB Hyp-CyataH u PyaHbii. M3 ropoACKMX ObITOBbIX
CTOKOB B MPOLECCe CKPUHUHIA ObIAO OTOOPAHO 6 aKTUBHbBIX KYAbTYP MuKpoopraHusmos (AKT, AK2,
AK3, AM1, A4, PUN7), oBAapaioMX BbICOKOM OMOAOTMYECKOM aKTMBHOCTbIO. MaeHTudMKaumio
MMKPOOPraHU3MOB MPOBOANAM FEHOTUIMPOBAHMEM MO KOHCEPBATMBHOMY AOKYCY 16S rRNA. KyAbTypbl
6biAn naeHTUMLUMpoBanbl Bacillus mojavensis, Bacillus fusiformis, Bacillus amyloligiefaciens, Pseudo-
monas lundensis, Enterobacter sp. u Ochrobactrum sp.

Pe3yAbTaTbl AAGOPATOPHbIX 3KCMEPUMEHTOB MO YTUAM3ALMU MAOB FOPOACKMX ObITOBbIX CTOKOB
MokKasaAu, YTo HambOAbLLEN aKTUBHOCTbIO 00AaaatoT Gaktepumn Enterobacter sp. m Ochrobactrum sp.
CreneHb yTUAM3aUMKM MAQ B MOAEAbHbIX 3KCNepumeHTax aocturaetr Ao 70%. Accoumaums ms Tpex
wtammos 6akTepui poaa Bacillus 6bina MeHee ahdhekTUBHA B MPOLIECCe YTUAM3ALMM MAQ MO CPABHEHUIO
C MOHOKYAbTYpamu Enterobacter sp. 1 Ochrobactrum sp. Mccaeayemble HaMu MUMKPOOPTraHM3Mbl MOXKHO
CUYMTATb NEPCMNEKTUBHbIMU AASI AdAbHENLLEN nepepaboTKM OPraHMYecKMX OTXOAOB M pa3paboTKM Ha MX
OCHOBE TEXHOAOTMM MOAYYEHUSI OPraHOMUHEPAABHOIO YAOBPEHUS.

KAloueBble cAOBa: MAOBbIE OCaAKM, YAOBPeHMsi, MMKPOOPraHu3mbl, OTXOAbI, nepepaboTka,
YTUAM3ALMS.
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Isolation of bacteria prospective for obtaining organomineral
biomineral fertilization from waste water sediments

Biological preparations are modern and effective means for processing waste, as a result of the use
of which it is possible to obtain high-quality organic fertilizers rich in nitrogen compounds, which do not
contain pathogenic microflora and helminth larvae. In recent years, many problems have arisen around
the sewage treatment facilities in the country with the disposal of sludge in sludge maps. The method of
biological fermentation and utilization using active strains of microorganisms is proposed as an effective
solution to this issue.

The article presents the results of studies on the isolation of bacteria from sewage sludge, promising
for the production of organic-mineral biofertilizer, the study of their enzymatic activity and the ability to
utilize sludge. Sludge samples were taken from treatment facilities in Nur-Sultan city and Rudny town.
Six active strains were isolated: Bacillus mojavensis, Bacillus fusiformis, Bacillus amyloliquefaciens,
Pseudomonas lundensis, Enterobacter sp. and Ochrobactrum sp. Bacteria were identified by 16S rRNA
method.

The results of laboratory experiments on the disposal of sludge from municipal wastewater have
shown that the bacteria Enterobacter sp. and Ochrobactrum sp. have the highest activity. Sludge utili-
zation in model experiments was observed up to 70%. The association of three bacterial strains of the
genus Bacillus was less efficient in the process of sludge utilization compared to monocultures of Entero-
bacter sp. and Ochrobactrum sp. In general, the experiments have shown the promise of using microbial
biomass for the disposal of sludge from urban wastewater. Prospective strains include Enterobacter sp.
and Ochrobactrum sp. with 47% and 69% of sludge utilization, respectively.

Key words: sludge, fertilizers, microorganisms, waste, processing, disposal.
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Kopi3 cyAapbiHbIH, LIGMHAIAEPiHEH OPraHOMMHEPaAAADI
TbIHAWTKBILLITAP acay YLUiH nepcnekTMBaAbl LUTAaMMAAPAbI OeAin aAy

BuoAormsabik, npenapartap KaAAbIKTapAbl OHAEYAIH 3amaHayu >kKeHe TWIMAI KypaAbl GOAbIM
TabblAaAbl, HOTUXKECIHAE a30TThl KOCbIAbICTapFa 6an, KypamblHAQ NMaToreHAi MUKPOMAOPA, FTEAbMUHT
AMUMHKAAAPbl KOK, >KOFapbl CanaAbl OPraHMKaAbIK, ThIHAMTKbILLTAP aAyFa GOAAAbI.

COHfFbIXXbIAAAPbI EAAET I KBPI3 Ta3apTy KOHABIPFbIAAPbIHbIH aHaAACbIHAA TYHOa KapTaAapbiHAA KOpPI3
LIeriHAIAEPIHIH, >KOMbIAYbIMEH KenTereH npobAemasap TybiHAaAbl. COHAbIKTaH MUKPOOPraHM3MAEPAIH
6eACEHAT LITaMMAAPbI aPKbIAbI BUOAOTUSABIK, (DEPMEHTTEY JKBHE KO0 dAICI YChIHBIAAADI.

Makanapa Kopi3 CyAapbiHblH LWOriHAIAepiHEH OOAIHIN aAblHFaH OGaKTepusAapAbiH  3epTTey
HOTUMXKEeAepi KOPCETIAreH, OAapAaH OPrOHOMMHEPAAAbl OGMOTBIHAMTKBIWITAP aAAy YLIiH, (DEPMEHTTIK
BGEeACEHAIAITT MeH Kopi3 WeriHAIAepiHiH KaiTa eHaeyre KabiAeTTiAiriH 3eptrey. Kopi3 cyAapbiHbIH
weriHAi cbiHamanapbl Hyp-CyATaH MeH PyaHbIM KaAaAapbiHbIH, Ta3apTy KYPbIAFbIAQPbIHAH AAbIHADI.
6 GeaceHai WTamaap aHbikTaAabl: Bacillus mojavensis, Bacillus fusiformis, Bacillus amyloligiefaciens,
Pseudomonas lundensis, Enterobacter sp. »xeHe Ochrobactrum sp. baktepusianapabl aHbikTay 16s rRNA
BAICIMEH XXYpPri3iAal.

KaraablK, Kopi3 CyAapbiHbIH LWeriHAiAepiHeH OOAIHIM aAblHFaH 3epTXaHaAblK, TexipubeAaepaiH
HaTuxKeAepi BakTepusiaapAbiH, Enterobacter sp. skeHe Ochrobactrum sp ekeHiH kepceTTi. MoaeAbAik
3KCMEPUMEHTTEPAE KBPIi3 CyAapblHbIH, WeriHAiAepiH Koo 70%-Fa AeriH 6arkasabl. KaaabikTapAbl
»oto npoueciHae Enterobacter sp >kaHe Ochrobactrum sp MOHOKYAbTYpaCbIMEH CaAbICTbIPbIN KaparaHAQ
Bacillus TyKbIMbIHbIH 3 LUTaMMbIHbIH KYPbIAFAH >XUbIHTLIKTbIH TUIMAIAIr a3 6Gaikaaabl. JKaArbl
3KCMEPUMEHT HBTMXKECI KaAaAblK, KOpi3 CyAapAblH LUGTIHAICIH eHAeyAe MMKPOOTbIK, GromMaccaHbl
KOAAQHY >KaKCbl kepceTKiw kepceTTi. LLeriHAiAepai KaiTa eHAey Ke3iHae coankeciHwe 47% >aHe

69% KypanAbl, nepcriekTrBaAbl Wrtamaapra Enterobacter sp skeHe Ochrobactrum sp »xaTtaapl.
Ocblraniia, 6i3 3epTTereH MMKPOOPraHM3MAEP OpraHMKaAbIK, KAaAAbIKTapAbl OAAH 8pi eHAeyAe
>KOHE OAAPAbIH HETi3iHAE OpraHOMUHEPAAAbI ThIHAMTKbILUTAP aAy TEXHOAOTUSICbIHbIH AAMY CAaAaCbIHAQ

nepcrnekTnBaAbl Aern CaHayfa 60/\aAbl.

Ty#iH ce3aep: WAaM, ThIHAMTKBILITAP, MUKPOOPraHM3MAED, KAAABIKTAp, BHAEY, KBAere Xapary.

BBenenue

Ha ceronndAmHuii J€Hb MEPCHEKTUBHBIM U HE-
JIOPOTHM  METOJIOM  YTHIIM3AIUK  OOpa3yIOIIHXCSI
WJIOBBIX OCAJIKOB SIBJISCTCS MCIIOJIB30BaHNUE NX B Ka-
yecTBe OMO, OPraHOMHHEPAIBHOTO U a30THO-(oc-
¢dopHOro ynoOpenus. MioBble ocagku He 3aBHCUMO
OT WX BUJA OKa3bIBAIOT CYIIECCTBCHHOE BIIMSHUAC Ha
MOKA3aTeNI MOTEHIIMAIBHOTO TI0I0POAUs TOYBEL. B
MpoIiecce MHTeHCU(UKAIINN 3eMIISICIHS U HeJl0CTa-
TOYHOTO BHECEHHUS B IOYBY OPTaHUYIECKOTO BEIIe-
CTBa MPUBOIAT K U3IHUIIHEH MUHEpAIU3AIUY [TOUBHI
— OCHOBHOT0 HOocuTes moaopoaus. OTcroaa BO3HU-
KaeT ocTpasi HeOOXOIMMOCTh MaKCHUMAJIBHOTO YBE-
JUYEHUST TPOU3BOJICTBA BCEX BUAOB OPraHUYECKUX
yInoOpeHuii, B TOM 4rciie HeTPaIUuIIMOHHBIX [1-5].

B mocnemnue rompl Hapsgy C MpUMEHEHHEM
B KayecTBe YJIOOPEHUH CEIbCKOXO35SHCTBECHHBIX
M TTHIEBOTYECKUX OTXOJMIOB, OOJBINOW HHTEPEC
MIPE/ICTABIIICT UCIIOJIb30BAHUE B KAUECTBE MECTHO-
ro yaoOpenus kaHanmzanuoHHoro mwia — OCB ro-
POJICKUX OYHCTHBIX coopyxeHui [6-11]. JaHHBIH
METOJ YTUIIN3AINK WIOBBIX OCAJIKOB Hambojee Ha-

JEKHBIM M AKOJIIOTUYECKH BBITOJIHBINA, TaK KaK €ro
MOYXHO HCIOJb30BaTh B KaueCTBE OpPraHOMHHE-
pasibHOTO OHMOYIOOPEHHS, TIPH TOM OIHOBPEMEHHO
permaeTcs ps 3a/1a4: UCKITF0YaeTCsl HE0OXO0ANMOCTh
3aXOpPOHEHUs, TOBBIIAETCA IUIOAOPOAME TOYB H
YPOKaHOCTh CEIhCKOXO3SHUCTBEHHBIX KYIbTYD,
a caMoe TJIaBHOE HE 3arps3HIeTCS OKpY Karomas
npuponHas cpena. He cekper, uTo Ui co cTaHIMMA
OUYHCTKH CTOYHBIX BOJ| OOIIECTBEHHOU KaHaim3a-
[IHA TIPEACTABIIICT COOON BaKHEHIIIMI HCTOYHHK
OpPraHUYECKUX, MUTATCIbHBIX U OUOJIOTUYECKH aK-
TUBHBIX BeriecTB [12-16].

Henocpenctsennoe ynobpeHue miIoM co CTaH-
IMHA OYMCTKH CTOYHBIX BOJ SIBISCTCS BBITOJHBIM
CIocOOOM  HCIIOJIB30BaHUSl ITHX OTXOZOB, €CIH
OHHM HCIIOJIB3YIOTCS COOTBETCTBYIOLIMM OOpPa3oM
MIPU OTPEICICHHBIX TPUPOJHBIX U IPOU3BOJICTBEH-
HBIX YCJIOBHUSX. B TEXHOJOTHYECKOM ITUKIIE OYUCT-
KM CTOYHBIX BOJ IOJIYIAIOTCS Pa3UIHBIC THITHI
0CaJIKOB, KOTOPBIC 1O CBOMM yIOOPUTEIHHBIM Ka-
YecTBaM MOTYT PE3KO OTJIMYAThCA JAPYT OT JApyra.
st o6e3poxkuBanmst OCB MOTYT HCIIONB30BATH U3-
BECTb, XJIOpHOE *kene3o [17-19].
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OCB coxmepxar B OOJNBIIOM KOJHYECTBE HE
TOJIKO OMOTE€HHBIE 3JIEMEHTHI, HO M OOTaThl AKTHB-
HBIMH TMOYBCHHBIMHM MHUKPOOPTaHU3MaMMH. MI/IKpO-
OMOIIeHO03 UJIOBOM MacChI ITPECTaBIECH Pa3HOOOpas-
HBIMH TIOYBEHHBIMH OaKTEpPUSMHU, OTHOCSIITUMCS K
Pa3NUYHBIM TAKCOHOMUYECKUM TpyTIaM OakTepui,
rpubOB, aKTHHOMUIIETOB U Jipoxokeid. He uckimoya-
€TCsl HAIM4Yie B HUX MaTOTEHHBIX M YCIOBHO IaTO-
TeHHBIX OakTepuii u BupycoB[20-21].

B mocnemnne rompl BOKpYT KaHAITW3alMOHHO-
ouncTHEIX coopyxkennit (KOC) cromurer Harmiei
CTpaHbl BO3HUKJIO MHOTO MPOOJIEeM C yTHIN3aluen
0CaJIKOB B MJIOBBIX KapTaX. Bo3HuKIIyr0 podiemy
peli MeToiaMu 3axopoHeHus. Ho nmpoOiema Ha
3TOM HE PEIINIaCh, TAK KaK BHOBb 00pa3yrolIrecs
0CaJIK{ BO3PACTAIOT B 00beMax. 3a MecCsI] B CTOJINY-
HOoM KOC obpaszyetcs 6osee 50 ThIC. TOH OCaIKOB.
B nanHOE BpeMs OCTPO CTOUT BOIMPOC 00 yTHiIH3a-
MU 00€3BOKEHHOM MTOCTIE OYHCTKH WIOBOW MAaCCHI.

MarepuaJibl H METOABI HCCICAOBAHUI

Brienenue KynbTyp MHKPOOPTaHU3MOB IIPO-
BOJWJIM W3 CTOYHOW BOJBI U WJIA METOJIOM HaKO-
MUTEIbHBIX KYJIBTYP C IOCIEAYIOIIMM BBICEBOM
Ha cenekTuBHBIE cpenbl [22]. [IpoBepKy YHCTOTHI
KyJbTYp TPOBOJMIM METOAOM MHKPOCKOIHH TIO
I'pamy [23].

Metonnka BBIICICHUS MHKPOOPTaHH3MOB 3a-
KIII0Yajgach B IMPHUIOTOBJICHUH HPOOBI aKTUBHOIO
WA ¥ BOJIBL, IOCEBE MX HA CEJICKTUBHBIE CPEIIbl, BU-
3yaJlbHOM aHaJIN3€ BBIPOCIINX KOJOHUH [24].

[Tpoby M3 HamOCagOYHOTO CII0SI AKTUBHOTO MIla
B 00beMe 1 MII BhICEBaIM HA IJIACTUHKH CEJICKTHB-
Holi cpenibl. [ToceBbl HHKYOHMpPOBAIIM B TEUEHUE TISITH
CYTOK, TOCJI€ Yero MPOBOJMIN YYET Pe3ylbTaToB
(amanmm3 pocTa KyJIbTyp MHKPOOPTaHU3MOB) .

KynbrypansHble CBONCTBA BBIZENIEHHOTO H30-
JsITa ONpPEAeIsUId BU3YaNbHO, aHAJIM3UPYs H30JIH-
poBaHHbIe KoJoHUH. Onpeaessuiy BU KOJIOHNH, €€
OKpackKy, pasMepbl, Gopmy, npoduiab U XapaxTep
Kpas. UnucTble KyJIbTypbl MUKPOOPTaHU3MOB 00513a-
TEJIbHO KOHTPOJIMPOBAJIHU 110l MUKPOCKOIIOM.

WneHTrduKanmo MUKpOOPTaHU3MOB MIPOBOJTHU-
JI TEHOTUITMPOBAaHUEM IO KOHCEPBATHBHOMY JIOKY-
cy 165 DNA [25].

Pe3yabTaThl ucciie10BaHMil M UX 00CyxKAeHHE

Ot0Oop mpo0 Al TPOBEACHUS HCCIEIOBaHUN
ITPOBOIMITN HA CTAHIIVSIX OYUCTHBIX COOPYIKEHHH T.
Hyp-Cyntan u r. Pyaasiii. beutn oToOpans poOb!
Wjla U CTOYHOH BOJBI U3 OTCTOMHUKOB BTOPUYHOMH
OUYHUCTKH.
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OreHKa KOJMIecTBa MUKPOOPTAaHU3MOB B CTOU-
HOI BOJIE OIpeiesiach METOI0OM MPECIbHBIX pa3-
BEJICHHI ¥ TIOCEBOM CYCITEH3WH KIIETOK Ha Pa3Jind-
HEIe TTUTaTenbHbIe cpeasl: MITA, Dmbu, Cadbypo u
MRS-4. B crouHoli Bojge MaKCHMAaJIbHOE 3HAUCHHUE
KOE u3 oTCTOMHUKOB BTOPUYHON OYMCTKH COCTa-
Buia 20x10% xi/mi, B me — 38%10° kir/mi.

AHanu3 TaKCOHOMHYECKUX TPYMNI MHUKpPOOpra-
HU3MOB IoKa3al, uro 6onee 90% MUKpPOOHOU (iio-
PBI IPECTaBIICH OaKTePUATLHBIMU KYJIBTypaMHU.

Brizenenne MUKpOOpraHM3MOB W3 00pasIloB,
B3SITHIX M3 CTOYHOHN BOJIBI M WA, IPOBOJMIA METO-
JIOM HAKOMIHTEIbHBIX KYNbTyp. UHCTBIE KYIBTYyphI
a’pOOHBIX MUKPOOPTaHU3MOB TIEPECEBAIH Ha TUIOT-
Hble utatensHbie cpeasl MITA, CITA, MPC-4, Ca-
Oypo MeTOZ0M HCTOIMIAOIIETO mTpuxa 1mo [oymnmy.

NukyOaruio kyiasTyp npousBommwmm mpu 20°C
u 37°C, B Teuenue 48-72 dacoB. UnCTOTy BBIIE-
JIEHHBIX KYJIBTYp MHUKPOOPTaHM3MOB OIICHUBAIHN
OOIICTIPUHATHIMU METOJAMH — MUKPOCKOITUYECKHM
KOHTpoJieM 1o I'pammy u BeiceBOM Ha cpeny MITA.
BrisiBiieHO, 9TO B Miax OBITOBBIX CTOKOB MPHCYT-
CTBOBAJIM TPaMOTPHUIIATEIBHBIE W TPAMIIOJIOKHU-
TEJbHBIC OAKTCPUH.

Ha mepBonauanbHOM »3Tame W3y4eHUE BBIIeE-
JICHHBIX MHUKPOOPTaHW3MOB ITPOBOIUIM 110 KYJIbTY-
PaNbEHO-MOP(OIOTMYECKUM TPU3HAKAM — XapaKTe-
Py pocTa KyIabTyp Ha TUIOTHOH H B KHUIKOH Cpefe.

B BbIZICNIEHHBIX KYJIBTYPax JOMUHUPOBAIH MH-
KPOOPTraHU3MBI C KOJIOHUSIMHU OCKEBOTO IBeTa. Tak
e BCTPEYATNCh KOJIOHNUH OPaHKEBOTO M KPAaCHOTO
IIBETA.

Komnonun OexeBaroro orreHKa 00Opa3OBHIBAIH
IIEpPOXOBATHIX KOJIIOHHH C MAaTOBBIM OTTEHKOM, C
IUIOCKUM TPO(HIIL KOJOHUHU, OJHOPOIHOM MacChl,
IJIOTHOM KOHCUCTEHIUHU. Pa3mepbl KOJOHUN Kole-
6amucey ot 0,1 mo 0,3 mm. OnHa U3 BBIAEIEHHBIX
KyJIBTYp OKa3ajlach CIOCOOHOW K CHHTE3Y CIIHU3U.
Kononuu kpacHOTo 1BeTa UMENH YETKYHO TPaHHILY,
PO IIIb MPEACTABIST TIAAKYIO, OJECTAIIYIO BBI-
MKy KOJOHHMIO, KOHCHUCTCHIIUS MACISHUCTAS,
omHOponHas. PasMepsl KojoHUM Koiiebanach OT
0,1 mo 0,3 mMm. OparkeBbIe KOJOHUH TaK)Ke UMEITH
YETKYI0 TpaHHIly, KOJIOHUM TJaJKue, OJecTsiue,
BEIMYKJITbIC, OJHOPOAHON KOHCHUCTEHIINH. Pa3mepsr
KoJloHuHu kojrebamuck ot 0,1 70 0,2 Mm.

Ha xunxoil cpene KyJIbTypbl AaBajlld poCT B
BHJIE PABHOMEPHOTO TIOMYTHEHHS, KOTOPHIA B CTa-
THKE 00pa3oBan OOWJIBHBIH OCAZOK PHIXJIOH KOH-
CUCTCHIIUU. BOJIBIIMHCTBO BBIICICHHBIX KYJIBTYP
MOKa3bIBAIM BBHICOKYIO CKOPOCTH POCTa KJIETOK Ha
nuratenbHBIX cpenax CIIA u MIIA. YeTsipe Kyiib-
TypHI, KylbTUBHpYeMbIe Ha cpeae MPC, o6pa3oBbI-
BaJIM KHCIIO-CITaIKAH 3amax.
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Pucynox 1 — Beiienenue MUKpOOPraHU3MOB U3 HAKOIIUTENBHBIX CPefl

Bce BbieneHHbIE YHCTBIE KYJIBTYPHI 3aKIajbl-
B Ha JOJTOCPOYHOE XpPaHEHHWE METOJOM KpPHO-
KOHCEPBALMU C MPUMEHEHHUEM OCMOIIPOTEKTOPHOM
cpelpl sl COXpaHeHUsI MX OMOXUMHYECKUX U OHO-
JIOTHYECKHMX CBOMCTB TIpH Temiepatype muayc 80°C.

CrnenyronmM 3TanoM pabdoT ObUIO HM3YYCHHE
(hepMEeHTAaTHBHON aKTUBHOCTH OTOOpAHHBIX IITaM-
MoB. Ompenensyiack aMWIOIUTHYCCKAs, TPOTe-
OJIMTUYCCKAsS, IICJUTIOJIONUTHYCCKAS, JIUNa3Has u
YTIIEBOIOPOIOKUCIIAIONIAS aKTHBHOCTH, a TaKXkKe
CIIOCOOHOCTP K JIECTPYKIIUM KCEHOOMOTHKOB.

s BeieneHus (U3MOIOTUYECKH aKTHBHBIX
ITaMMOB MHKPOOPTaHU3MOB  KYJIHTHBHPOBAHHE
MIPOBOJIMJIM HA MUTATEILHON U MHUHEPAIBHOM cpejie
BopormmnoBori—/{naHoBoii ¢ mpobaBneHreM HeTH
(1%), Bun-80 (1%), cynbpdonona (0,1%) n dunb-
TPOBaJILHOM OyMard B Ka4eCTBE IUHCTBEHHOTO UC-
TOYHUKA yTJIepoia.

IIpy KyIbTUBHPOBAaHWH MHUKPOOPTAaHH3MOB C
HE()TBIO B KA4eCTBE CIMHCTBEHHOTO HCTOYHHKA
yraepona BeisiBwio 6 mrammoB (AK1, AK2, AK3,
AUl, AW4, PU7), crnocoOHBIX YTHIH3UPOBATH
HeTh. JleCTpyKIuu >KUpPOB u3ydayiu (JIMIIa3Has
aKTUBHOCTB) IO 30HaM MpOocBeTNieHUs (TBUH-80)
BBIJICJICHHBIMH IITAMMaMH{ BBIABHJIO 8 aKTHBHBIX
kynetyp (PU1, 93, U4, M9 AK1, AK2, A4, PU7).
[Ipy 3TOM aMUIOIUTHYECKON aKTUBHOCTHIO 00-
magamm 5 xkynetyp (AK3, AU1, AU4, PU7, M7).
Pasmepsl 30HBI THApONIM3a KOJNEOAIUCh B TIpere-
nax 0,6-1,8 mm. Bocems kynsTyp (AKI1, U4, AK2,
M29, A4, P17, PU1, AK3) pacmemsuim Ka3enH
Ha Mojo4yHOM arape. CHnocoOHOCTh OTOOpaHHBIX
KyJBTYp pa3pyliaTh CHHTETHYECKHE TOBEPXHOCTHO
aKTHBHBIC BEECTBA (CYIH(HOHOI) MPOBOIUIH C HC-
MOJIb30BAaHUEM OUMOXMMHYECKOTO TECTa ¢ WHJHMKA-
topoMm 2,3,5-tpudenunterpazonuii xaopun (TTX).
JBa mramma (P11, AK3) BeIIETIEHHBIX MHKPOOP-
TaHU3MOB JIAJI TIOJIOKUTEIBHBIA OMOXUMUYCCKHIA

tecT Ha TTX. Ilpu KyJapTUBHPOBaAaHUM MHUKPOOpPIa-
HU3MOB Ha XUJKOH cpene ['erunHCcOHA ¢ o0OaBie-
HUEM (PUIBTPOBAIBHON OyMaru TOJIBKO 2 KyJIbTYPBI
(AK1, AW4) nposiBUIN CIIOCOOHOCTH pPa3pylIaTh
LEJIOCTHOCTh (pUiIbTpOBaIbHOW Oymaru U obpaszo-
BBIBaTh XJIOMBEBUIHOE TIOMYTHEHUE CPEJIBI.

B pesynbpTaTe npoBEACHHBIX UCCIEAOBAHIM IS
JAIBHEHIINX Pa0bOT MO yTHIW3AIUK HWIIOB TOPOJ-
CKHX OBITOBBIX CTOKOB OBUIO OTOOpPaHO 6 aKTHB-
HBIX KyJIbTyp MuUKpooprann3moB (AK1, AK2, AK3,
AW1, A4, P17), o6namaromux BEICOKOH OHOIOTH-
YECKOH aKTUBHOCTBIO.

[ns ompeneneHuss poaoBOM M BHUIOBOW MpH-
HAJJIC)KHOCTH AaKTHBHBIX BBIICICHHBIX KYJIBTYD
MHKpPOOPTaHU3MOB OBUTH M3y4YeHBI UX KYJIbTypailhb-
HO-MOP(}OJIOTHYECKIE U OMOXMMHUYECKUE CBOMCTBA
OOMICTIPUHATEIMH METOJaMH B COOTBETCTBHU C
onpexnenureneM bepmku myTeM MOCTAaHOBKH AH(]-
(bepeHIIMANTBHBIX TECTOB M OIBITOB, & TAKXKE C UC-
IOJIb30BAaHUEM T€HETUYECKHX METOJIOB, TAKHX KakK
TP u cukBeHC-aHAIHU3.

BunoByro u pomoByIO MPUHAIIEKHOCTH BBIJIE-
JICHHBIX aKTUBHBIX M30JIATOB ONPENEINSUTN 10 KYIb-
TypaJIbHBIM TIPU3HAKAM KH3HECIIOCOOHBIX KIICTOK,
OTMCHIBASI XapaKTep POCTa, CTPYKTYPY U pPa3sMepbl
KOJIOHUI. MakpoMop(hoIoTHs YUCTHIX KYIBTYp ObLa
TIPEJICTaBJICHA B BUJIE CPETHIX, OKPYTIIBIX, TUIOCKHUX U
BBIIMYKJIBIX KOJIOHUH, auamerpoM ot 0,5 10 1 Mm., ¢
TJIaJIKON, MOPIIMHKICTOM, OIIECTSINEH TOBEPXHOCTBIO,
C POBHBIMH Y BOJTHUCTBIMH KpPasiMH, CTPYKTypa OJTHO-
pOIHAs, KOHCHUCTEHIMS mactooOpasHas. Komonuu
OecIBeTHBIE, IUTMEHT B CPEJy HE BBIICISIIOT, a9POOEI.

Oxkpacka o I'paMMy BBIIBHIIa HAJIMYUE TPaM-
ITOJIOKUTENBHBIX W TPAMOTPUIIATENBHBIX MPIMBIX
nanouek pazmepom 0,5-2,5 x 1,2-10 MxM, ¢ 3aKpy-
TJIEHHBIMU WK 00pYOJIEHHBIMU KOHIIAMH, PAcIIoJio-
JKEHHBIX OJMHOYHO, IMOMApHO WU B IENOYKY (pH-
CYHOK 2).
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a — mraMM MEKpoopranm3moB AK1; 6 — mramMm mukpoopranm3moB AK2; B — mramm mukpoopranuzmos AK3

Pucynok 2 — Oxpacka KJIETOK MHKPOOPTaHH3MOB 1o [ pamMmy

Ha pucynxe 2 npeocmasnena muxpockonus 6vi-
O€NleHHbIX YUCMBIX KYIbMYP.

HanbHeiimas uaeHtudukanys 6 mraMMoB O0ak-
Tepuil ObUIa OCYIIECTBIIEHa METOIOM OIpeaese-
HUS TIPSAMOW HYKJIEOTHUIHOM IMOCIeq0BaTEILHOCTH
(parmenTa /6S rRNA reHa, ¢ IOCICIYIOIIUM OTIpe-
JeNICHUEM HYKJICOTHIHONW MAESHTHYHOCTH C IOCTe-
JOBAaTEIBHOCTSIMH, JCTIOHUPOBAHHBIMHI B MEXTyHa-
ponHoii 6a3e nanubix Gene Bank.

Brinenenune JHK mpoBogunu no merony Kate
Wilson, xoTopslii mo3BoisieT 3h()EKTUBHO BBIIE-
nsate JJHK kak rpaMmonoXuTeabHbIX, TaK U TPaMo-
TPHIIATENBHBIX OAKTEPUH.

Amvmmpukamms ¢parmenta 16S rRNA rena.
Peaknust [1LIP Obia BEIONTHEHA C YHUBEPCAIbHBI-
mu npaiimepamu 8f 5° — AgAgTTTgATCCTggCT-
CAg-3u 806R- 5" ggsACTACCAgggTATCTAAT B
obmem ooveme 20 mxit. [TLIP cmech comeprkana 150
wr JIHK, 1Ex. Maxima Hot Start Taqg DNA Poly-
merase (Fermentas), 0,2 mM kaxmgoro tHT®, 1-x
[P 6ydep (Fermentas), 2,5 mM MgCl,, 10 nmonn
kaxzaoro npaimepa. [Iporpamma TP ammnuduka-
MY BKJIIOYAJia JJINTEIbHYI0 AeHarypamuio 95°C B
teueHue 7 muHyT; 30 muxmnoB: 95°C — 30 cexyHz,
55°C- 40, 72°C — 1 MuHyTa; 3aKJIIOYUTEIbHAS 3J0H-
rarust 7 munyT nipu 72°C, TP nmporpamma Obia
BBINIOJTHEHA € TpUMeHeHneM aMmiuiukatopa Gene-
Amp PCR System 9700 (Applied Biosystems).

Omnpenenenne HYKICOTHIHON ITOCIIEIOBATENb-
HocTtd. Oumctky I[P mponykToB OT He CBfA3aB-
IIMXCSl TpaiiMepoB MPOBOAMIN (PepMEHTATHBHBIM
MeTrogoM wucmonb3ysa, Exonuclease I (Fermen-
tas) u menounywo ¢ocdarazy (Shrimp Alkaline
Phosphatase, Fermentas).

Peakuuio cekBeHMPOBaHUS MPOBOIMIN C TPH-
MeHenueM BigDye® Terminator v3.1 Cycle Se-
quencing Kit (Applide Biosystems) coriacHO
WHCTPYKITUH MTPOU3BOAMUTEIS, C MTOCIEAYIONINM Pa3-
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JieleHneM (pparMeHTOB Ha aBTOMATHYECKOM TeHe-
tuaeckoM ananuzarope 3730x1 DNA Analyzer (Ap-
plide Biosystems).

AHanmu3 HyKJIEOTUAHBIX MOCIEI0BATEIBHOCTEH.
Hyxneorunueie mocnenoBarensHocTu 16S rRNA
reHa 6 WICHTU(DUIMPYEMBIX IITAMMOB ObUIM aHa-
JTU3HPOBAHEl M OOBEIMHEHBI B OOIIYIO IOCIICIO-
BaTENFHOCTh B MPOIPAaMMHOM obecnieueHHn SeqS-
cape 2.6.0 (Applide Biosystems). ITocie yero OputH
yAaneHsl KOHIEBBbIE (parMeHTHl (HYKIEOTHIHEIE
MOCJICIOBATEILHOCTA ~ IIPaliMepoB,  (hparMeHTHI,
MMEIONINe HU3KUH MOoKa3aTellh KauyecTBa), YTO IO-
3BOJIFJIO HaM TONYYUTHh HYKJICOTHAHYIO TOCIENO-
BaTENbHOCTh MPOTSHKEHHOCTHI0 730 M.H., KOTOpHIE
obun uaentudunupoBansl B GeneBank mo anro-
putMmy BLAST. Pe3ynpTaTs! nueHTHDHUKAITIHT TTPEI-
cTaBJIeHbI B Ta0uIe 1.

JanHbie Tabnunbl 1 CBUAETENBCTBYIOT, YTO TO-
MOJIOTHS HyKJICOTHIHOM ITOCIIEIOBATENbHOCTH HIECH-
TUQHULIUPOBAHHBIX KYJIbTYp cocTaBuia Ha 98-99%.

Takum o6pazoM, B pe3yibrare ()eHO- U TeHETH-
YeCKON HACHTU(GUKANMKA OBUTH WACHTH(HUITIPOBA-
Hbl 6 IITAMMOB MHUKPOOPIaHM3MOB C TOMOJIOTHECH
HYKJICOTUJHOH nocienoBareabHoCcTH 98-99%.

HccnenoBanne TONEPaHTHOCTH OTOOPaHHBIX
IITAMMOB ~MHUKPOOPTaHM3MOB  BBIJICJICHHBIX U3
CTOYHBIX BOJ] M MJIOB OUYMCTHBIX COOPYKEHHUU TTOKa-
3a110, 9TO KyIbTypHl Bacillus mojavensis, Bacillus
fusiformis, Bacillus amyloligiefaciens, Enterobacter
sp. u Ochrobactrum sp. He TIPOSBISIOT aHTarOHU-
CTHUYCCKHUX OTHOIICHUH, OJHAKO IOJHOCTBIO I1O-
NABJISIFOT pocT Pseudomonas lundensis. AHTaro-
HUCTHYECKHE OTHOIICHHS BBIJIEICHHBIX IITAMMOB
MPOBEPSUIA METOJOM MEPIEHAMKYISPHBIX IITPH-
x0B. Co3MaH KOHCOPIIMYM Ha OCHOBE BBIJICIICH-
HBIX KYJIbTYpP, COCTOAIIUN U3 3 mTaMMoB: Bacillus
mojavensis AK1, Bacillus fusiformis AK2, Bacillus
amyloligiefaciens AK3.


http://www.fermentas.com/catalog/modifyingenzymes/shrimpalcphosph.htm
http://www.fermentas.com/catalog/modifyingenzymes/shrimpalcphosph.htm

9.XK. XaceHosa u jip.

Taéanua 1 — Pe3ynbrarsl naeHTH(GUKALMK IITAMMOB IO (par-
MeHTy 165 rRNA rena

Haumenosanue Pesynbrar IIponent
n30IITa uneHTHdUKaH TOMOJIOTHH, Yo
AK1 Bacillus mojavensis 99
AK2 Bacillus fusiformis 99
AK3 amyll:laigile{fu;ciens %8
ANl Pseudomonas lundensis 98
Al4 Enterobacter sp. 98
P17 Ochrobactrum sp. 99

[IpoBoaunu nabopaTopHbIE 3KCIIEPUMEHTHI IO
YTWIM3alUU HJIOB TOPOJACKUX OBITOBBIX CTOKOB.
KynpTHBHpOBaHHE MHKPOOPTraHU3MOB IPOBOIMIN
Ha CMECHU HMJIa ¥ CTOYHOH BOJIBbI B 1a0OPATOPHBIX yC-
JOBUSIX TpH TeMIiieparype 28 °C Ha KayaJike co CKO-
pocthio BpameHus 150 06/MuH.

[TonroroBka cpensl KyJIbTUBUPOBAHUA: B IPO-
OMpPKU BHOCHIIM 2 MJI Wia (TIOTYKHIKOTO) CMELIH-
Bali C 18 MJI CTOYHOW BOABI U CTEPUIU3OBAIH TE-

Ky4ynM napoM (rmo Koxy) Tpukasl ¢ HHTEPBAJIOM B
2 CYTOK JUISi MAaKCHUMAJIBHOTO COXPaHECHUS! OpraHu-
YECKHUX BCIICCTB. I/IHOKYJ'ISIT TOTOBWJIM CIICAYIOIIUM
00pa3oM — YHCThIC, 3-X CYTOYHBIE KyJIbTYpHhI, BBIpa-
meHHple Ha Kocsikax CIIA, cMBIBaIM CTEPHIIBHBIM
(U3NOTOTHIECKUM PACTBOPOM U PECYCHCHIUPOBa-
. CyCTHeH3HI0 KJIETOK JOBOAMIHM JIO OIMpPEICIICH-
HOW KOHIEHTPALMHU U 3apakaid Wi, YTOObI KOHEY-
Hasi KOHIIGHTpalusi KJIETOK B CpEAe COCTaBisia
2,3-2,5x107 x/ma.

[Ipo6sr oTOMpanm yepes 14 u 28 cyTOK ¢ 1eNbI0
orpeeNieHuss TUHAMUKH TIpoliecca MpupocTa Ouo-
MAacChI ¥ IECTPYKIUH uia. B sxcnepuMenTe B kaue-
CTBE KOHTPOJISI MCIIONB30BAIM CTOYHYIO BOJY + HII,
CTCpWiIM3ald TCKY4YUM IIapoOM. COBMECTHO C YH-
CTBIMHU BBIJICIIEHHBIMU KYJIbTYPaMH TaKXKe UCIIOb-
30BAJICSl KOHCOPIIUYM, COCTOSIIIIUIA U3 TPEX Pa3HbIX
mramMmMoB poga Bacillus.

OI1leHKY YTHIM3AIHUK Wi TIPOBONIN FPaBUME-
TpudeckuM MeToJ oM. OJIHOBPEMEHHO MPOBEPSIIN
THIPOPHIBHOCTE-TUAPOPOOHOCTE CYyXOTO OCTAaTKA.
Pe3ynbTaThl MOJETHLHOTO JKCIIEPUMEHTA MPHUBEIC-
HEBI B Ta0IuIE 2

Taomauua 2 — CteneHb yTUIN3AMK WA U IPHOCTa OMOMACCHl Ha CTOYHOM BOJE C MIIOM

14 cyTku 28 cyTKHn
1 2 3 4 5 6 7 8 9 10
Turp kie- Awmacca | YTunuza-
Ne mpo6s1 TOK, 3amax Amacca cy- | Vrumsa- Ne mpo6s1 Twtp wrerok, 3amax CYXOro | mus uia,
KOE, /s xoro mna (1) | nust wia, % KOE, xn/mn yna (r) %

AK1! 2,1x10° + AK1! 5,9x10° -

AK1? 1,9x10° + 0,067 5% AK1? 3,9x10° - 0,061 14%
AK13 2,1x10° + AK13 4,2x10° -

AK2! 1,3x10° + AK2! 1,7x10° -

AK2? 5x108 ++ 0,063 11% AK2? 1x10° - 0,051 28%
AK23 6,7x108 AK23 1,5x10° -

AK3! 8,5x108 AK3! 1,2x10° -

AK3? 1,9x108 0,061 14% AK3? 1,5x10° - 0,056 21%
AK3? 2,1x108 ++ AK33 1,1x10° -

AN14! 2x107 ++ AN14! 3,1x108 -

AN1? 2x107 ++ 0,062 12% AN1? 3,9x108 - 0,055 22,5%
AUI? 1,9x108 ++ AU 3,1x10® -

AN4! 4x108 AN4! 2,8x10° -

AN4? 1,6x10° 0,055 22% AN4? 1,8x10° - 0,037 47%
AN4? 8x108 AN4? 2,4x10° -
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Ipooonxcenue mabruywvl 2

14 cytku 28 cyTKmn
1 2 3 4 5 6 7 8 9 10
Tutp Kie- Awmacca | YTunmza-
Amaccacy- | Yrunuza- Turp kieroxk,
Ne mpo6bt TOK, 3amax xoro na (r) | was ma, % Ne mpo6st KOE. /s 3amax CyXoro | mms uia,
KOE, x/mn > ? uina (1) %
PU7! 2,4x10° ++ PU7! 5,9x108 -
PU7? 1,3x10° + 0,048 32% PU7? 6,7x108 - 0,022 69%
PU7T? 2,1x10° ++ PU7T? 6,3x10¢ -
Koncopir! - - Korcopir! - -
Komncopn® - H 0,062 12% Koncopn® - + 0,055 23%
Kowncopir? - + Kowncopir? - -
Ipooonacenue mabruyvr 2
1 2 3 4 5 6 7 8 9 10
K! - ++ K! - + - -
K2 - ++ - - K? - + - -
K3 - ++ K3 - + - -
[Ipumeuanus: 1 «++» — CUIIbHBIN, pe3KUii 3anax; 2 «+» — OLUIYTUMBIN 3amax; 3 «-» — OTCYTCTBHUE 3araxa
W3 maHHBIX TaOnwmpl 2 BHAHO, YTO HAUMCHbB-
IIYI0 aKTUBHOCTB 110 YTHJIM3AIMH HJl1a Ha0JI01aeTCs
y Bacillus mojavensis. [TpupocT KIIETOK yBEITUYMII-
cs Ha 2 nopsaka Ha 14 cyTKU 3KCIepUMEHTa, K KOH-
Iy SKCIIEPUMEHTA — €IIIe B 2 pasa.
Irammer  Bacillus  fusiformis,  Bacillus
amyloligiefaciens n Pseudomonas lundensis mo-
Ka3aJld CpPeIHUE 3HAYEHHUS KaK MO MPUPOCTY OUo-
Macchl, TaK U MO YTWIM3alUuW uia nokaszand. [lpu
WCIIONB30BaHUU mMTamMMma Pseudomonas lundensis
Ha0JII0/IAJI0Ch MEJICHHOE Pa3MHOXKEHHE KIICTOK.
CamMble BBICOKHE MOKa3aTeNH IO YTUIU3ALHUU
Wyia ToKa3aiau KyJIbTypsl Enterobacter sp. m Ochro-
bactrum sp. na 28 cytku — 47 u 69% COOTBETCTBECH- a 6

HO. DTH K€ KyJIbTYpHI OKa3aJId XOPOILINE Pe3ylb-
TaThl 110 IPUPOCTY OMOMACCHI.

buonornyeckuii KOHTpOJIb TaKXKe IOKa3aj
CpeaHee 3HaYCHHUE 10 yTUIN3ALUH 1ia (B mpeaenax
3-x xynbTyp Bacillus n Pseudomonas). K coxaie-
HUIO, OIICHKY NpHpocTa OMOMacchl MPOBEPUTH HE
MIPEICTAaBUIIOCH BO3MOXKHBIM.

Ha 14 cytkm skcmepuMeHTa ocaakud (WJIbl) B
9KCHEPUMEHTATBHBIX MPOOHPKAX U3MEHUIN LBET C
YTOJIBHO-YEPHOT0 110 KopruyHeBoro. K koHIy skcme-
PUMEHTA B OIBITHBIX 00pa3nax Wil cTai 0oJiee CBET-
JBIM M PHIXJIBIM 110 KOHCHcTeHIMu. Habmonanock
TaKXXe M3MEHEHHE MPO3PAaYHOCTH PACTBOpa (pHUCY-
HOK 3).
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a- 14 cytku; 6 — 28 cyTkH
1- xoHTpONB; 2 — Enterobacter sp.

PucyHok 3 — DkcriepuMeHT 10 yTUIM3alUK WIOB
B JIaDOPATOPHBIX YCIOBUSIX

B xone akcnieprMeHTa TakKe OLleHHUBasICs 3amax
M0 TpexXOAJUTBbHOM CHCTeMe: OYeHb PEe3KUH, JTypHO-
MaxHymui (++), IpUCyTCTBHE (HAJIMYHE) 3araxa
(+) u ero orcyrcTBue (-). Ha 14 cyTku npakTuuecku
BCe IIPOOBI 001a1aTH 3amaxoM, KOTOPBIH MOKHO OT-
HECTH K «++», OJJHaKO, Ha 28 CyTKH 3KCIepUMEHTa
3arax OCTajcs TOJIBKO B OMOJIOTMYECKOM U XUMUYe-
CKOM KOHTPOJISIX.



9.XK. XaceHosa u jip.

[To pe3ynpTaram uccie0BaHUS, MUHIMAILHYTO
aKTUBHOCTD T10 YTHJIM3AIMH HUJla UMEET IITaMM Ba-
cillus mojavensis. CpeiHue 3HAUYCHUS KaK IO MPH-
pocTy OMOMAcChl, Tak U MO YTHIN3allMU Uia MOKa-
3amu Bacillus fusiformis, Bacillus amyloligiefaciens
u Pseudomonas lundensis. MenjaeHHOe yBeIMYCHHUE
KOJINYECTBA KIETOK Pseudomonas lundensis Beposit-
HO CBSI3aHO C MEJICHHOM amanraiueil k cyocTpary.

Cample BBICOKHE TOKa3aTedW MO YTHIW3AINH
WIIa TIOKa3alu KyIbeTypbl Enterobacter sp. u Ochro-
bactrum sp. nHa28 cytku—47 1 69% COOTBETCTBEHHO.
OTH Ke KyJIbTYpHl TIOKA3aIH XOPOIINE PE3YIbTaThI
Mo MpupocTy dnomacchl. OpraHuveckrne BeliecTBa
SIBJIIIOTCS MCTOYHUKOM THMTAHUS JJIT MHUKpOOpra-
HU3MOB, 32 CUET YEero MPOHCXOAHMT Pa3MHOXKECHHE
OaxkTepHaNbHBIX KIETOK B Cpe/ie C WIOBOW Maccou
U TIPUBOJIUT K HAKOIUIEHUIO Onomacchl. CHIKEHUE
MPOLIEHTHOTO COJEPKAHUS Mila CBHICTEIBCTBYET O
TOM, 4TO KYJbTYPBI CIIOCOOHBI YTHIIHM3HPOBATH HIIO-
BbI€ OCaJKu. ['paBUMeTpUYECKUI aHAIU3 B TaHHOM
OTIBITE MO3BOJISIET CYAUTh 00 YMEHBUIEHUH 00beMa
WJIOBOM Macchl B HCCIeNyeMbIX Ipo0ax ¢ BHECEHH-
€M MUKPOOPTaHU3MOB 10 CPABHEHHIO C KOHTPOJIEM.

B menoM 3KcliepuMEHT MOKa3all MEepCIeKTHB-
HOCTh HCIIOIh30BaHUS MHUKPOOHON OMOMACCHI IS
VTHJIM3alMU WIOB TOPOACKHX CTOYHBIX BoA. [lep-
CIIEKTUBHBIMHU IITAMMaMH MOXHO Ha3BaTh KYJIBTY-
pwl Enterobacter sp. u Ochrobactrum sp. ¢ 47 n 69
% YTHIIU3alMX UJIOB COOTBETCTBEHHO.

3akiaouenue

Ha ocHoBaHUM MOJTyYEHHBIX SKCIEPHUMEHTAIIb-
HBIX JQHHBIX YCTAHOBJEHO KOJWYECTBEHHOE CO-
JepKaHue ¥ TaKCOHOMHYECKas MPUHAICKHOCTb
OCHOBHBIX TpYIN OakTepuil B MpoOax TOPOJACKHX
OBITOBBIX CTOKOB.

U3 ropoiackux OBITOBBIX CTOKOB BBIICIEHBI
IITAMMBl MUKPOOPTaHU3MOB, U3 KOTOPBIX 6 ObUIN
OTOOpaHBI I MATbHEHIINX HWCCICTOBAHHUMA, KOTO-
pble HOeHTUPHUIHPOBAHBI Kak Bacillus mojavensis,
Bacillus  fusiformis, Bacillus amyloligiefaciens,

Pseudomonas lundensis, Enterobacter sp. n Ochro-
bactrum sp.

Pesynprarel  1a00paTOpPHBIX  AKCIEPUMEHTOB
M0 YTHJIM3AIUU HIIOB TOPOJICKUX OBITOBBIX CTOKOB
MMOKa3aJld, YTO HauOOJIbIIeH aKTHBHOCTBIO 00Iaaa-
10T Oakrepun Enterobacter sp. u Ochrobactrum sp.
YTunuzamus uia B MOJICIBHBIX dKCIIEPUMEHTaX Ha-
omopmanack 10 70%.

Acconuanus u3 Tpex ITaMMOB OaKTepHil poja
Bacillus 6vuta MeHee 3ppexTrBHA B TIpOITecce yTH-
JU3AIUM WA TI0 CPABHEHHUIO C MOHOKYJIBTYPaMH
Enterobacter sp. u Ochrobactrum sp.

TakuM 00pa3zoM, HcCleAyeMble HAMH MHKPO-
OpPTraHU3MBI MOXKHO CUUTATh MEPCIEKTUBHBIMH JJIs
JanpHeHnel nepepaboTKU OPraHMYECKUX OTXOJI0B
U pa3pabOTKW Ha WX OCHOBE TEXHOJOTHH IMOJY-
YeHHsI OpPTaHOMHHEPAILHOTO yHoOpeHus. buoio-
THYECKHE TIpernaparbl SBISIFOTCS COBPEMEHHBIMHU
U 9((EKTUBHBIMH CpEJICTBAMH ISl MEpepabOTKU
OTXO/OB, B pe3yJibTaTe 4ero BO3MOXKHO MOIy4e-
HUE Ka4YeCTBEHHOTO OPTraHUYECKOTO YI0OpeHws,
00raToro a3oTHBIMH COEJIMHEHHSIMH, HE COJepiKa-
LIET0 B CBOEM COCTaBE IMaTOTEHHOW MUKPOQIIOPHL,
JUYUHOK TeIbMHUHTOB. B mociemHue rojpl BOKpYyT
KaHAITM3aIIHOHHO-OYNCTHBIX COOPYKEHHUH B CTpaHe
BO3HUKJIO MHOTO TIPOOJIEM C YTHIIH3AIHel 0CaIKOB
B WIOBBIX Kaprax. [loaToMy, mpemiaraercs MeTo]
OMOJIOrHYECKON PepMEHTALIMY U YTUIU3AIMH C T10-
MOIIIBIO0 aKTUBHBIX ITAMMOB MHUKPOOPTaHU3MOB.

HMcToYyHUK (PMHAHCHPOBAHUSA

PaGora BemmonHeHa mpu moanepkke Harwm-
OHAJIBHOM mporpammsl rpantoB KazaxcraHa Ha
2020-2022 roabl. duHaHCHUpPOBAHUE MNPEIOCTABIIEC-
HOo KomuteToM Haykn MuHHCTEpCTBA 00pa30BaHUS
u Hayku PecnyOnmuku Kazaxcran mo OroJKeTHOH
nporpamme 217 «Pa3BuTue Hayku», IOANPOTrpaMMe
102 «I'panToBOC (PMHAHCHPOBAHHWE HAYYHBIX HC-
cienoBaHui» 1o npuopurery: «Hayka o ku3Hu U
3popoBbe» Ha 2020-2022 rr., goroBop Ne76 ot 19
mast 2020 roga.

Jlureparypa

1 Tpsaumunkos J[.H. Yuenue 06 ynodpenun. — M., 1903. — C. 187-189.
2 XKyx J.A. Cucrep B.I., Tapruuuna B.I. Hcnonp3oBaHue 0CaaKOB CTOUHBIX BOJ Ul YIIYYIEHHs IUIOAOPOIMS MOYBBI
/l cO.cTatelt MexJ.Hay4.9KOJIOL.KOH(. «DKOJOrMYecKre NpoOIeMbl Pa3BUTHS arpojaH;madToOB W CIIOCOOBI IMOBBIMICHHS HX

npoaykTuBHocTH». — KpacHonap, 2018. — C. 89.

3 IlBanckas JL.IT. Mcrnionp30BaHie CBEKETO U 3PEIIOr0 0CajKa B KauecTBe ynoOpeHus // PaboTel HayyH. Ucciel. OTA. TpecTa

Mocsom. — 1983. — Nel. — C. 42-58.

4 HesnoiimunoB B.U., Yepnsiie B.H., 3aituenko JL.I., Morykano A.B. K Bonpocy ucronb30BaHus 0CaJKOB CTOUYHBIX BOJ
B Ka4eCTBE OPraHOMHHEPATIBHOrO ynoopenus / Mar. HayuH.-nipakT. KoH}. « TexHomoruu ourctku Boasl « TexHoBoA-2019». — M.,

2019. - C. 232-237.

81



BLIZ[eHeHI/Ie 6aKTepHﬁ, TIEPCHEKTUBHBIX IJIA MOJYYCHUSA OPraHOMUHEPAIBHOTO 6PIOyHO6peHI/I$I, HU3 0CaIKOB CTOYHBIX BOJ

5 JIeBoBuu A.J. OGe33apaxuBaHHe OCaJKa CTOYHBIX BOZ Ha 3eMIIE/IENIBIECKUX noisix oporrenus. // CO6.: Joxn. IV Mexn.
KOH(. TT0 NCTIOIBE30BaHMIO CTOYHBIX BOJ AJIst oporeHus. — Byxapecr, 1965. — C. 115-128.

6 Ak N., and Dumrul H. 2017. Wastewater treatment unit operations and processes. Energy Educ. Sci. Tech-C 9:1-12.

7 Abad E., Martinez K., Planas C., Palacios O., Caixach J., and Rivera, J. 2005. Priority organic pollutant assessment of slud-
ges for agricultural purposes. Chemosphere 61:1358-1369.

8 UWmbuackuit A.B., Cenbmen B.H. Hekotopwle acmekThl NPHUMEHEHHS OCAJKOB CTOYHBIX BOJ Ui peaOHIIUTAIUK
JerpagupoBaHHbIX 3emenb // CO. crareidl MeXI.Hayd.OKOJNOT.KOH(. «OKOJIOTHYecKHe MpoOJIeMbl pPa3BUTHS arpoiaHmmadrToB n
CITOCOOBI ITOBBIIIEHHS UX MPOXYKTUBHOCTHY». — KpacHoxap, 2018. — C.100-101.

9 V. Muralikrishna, V. Manickam, 1. V. Muralikrishna, V. Manickam, Solid Waste Management, Environ. Manage. (2017)
431-462. https://doi.org/10.1016/B978-0-12-811989-1.00016-6.

10 B. Sharma, B. Vaish, Monika, U.K. Singh, P. Singh, R.P. Singh, Recycling of Organic Wastes in Agriculture: An Environ-
mental Perspective, Int. J. Environ. Res. 13 (2019) 409-429. https://doi.org/10.1007/s41742-019-00175-y.

11 Cenbmen B. H. [lepcriekTHBBI HCIIOJIB30BaHUS OPraHOMUHEPAIBHBIX YIOOPEHUH, IOy YeHHBIX Ha OCHOBE OCAJIKOB CTOYHBIX
Box / B. H. Cenbmen, A. B. WibuHckuii / Dkonorndeckue acreKThl MeIHOpaliy, THIPOTEXHUKH U BoxHOTro Xo3siictBa AIIK :
Marepuasl MeXIyHap. Hayd.-pakT. koH}. — M. : 3n. BHUUI'M, 2017. — C. 225-228.

12 Céceres R, Malinska K, Marfa O (2018) Nitrification within composting: a review. Waste Manag 72:119-137

13 Apxun O.J]. DbdekTHBHOCTh 0CaAKOB CTOYHBIX BOJ FOPOAOB B 3aBHCHMOCTH OT €ro criocota npumeHenus. // Cucrema
ynoOpeHnit B MHTEeHCHBHOM 3emienenun. — Knmunes, 1979. — C. 72- 83.

14 Typosckuii 1.C. O6paboTka ocankoB cTouHEIX Boa. — M.: Crpoitnznaar, 1982. — 121 c.

15 M.R.Q. Silva, T.R. Naik, Review of composting and anaerobic digestion of municipal solid waste and a methodological
proposal for a mid-size city, Sustain. Constr. Mater. Technol. — Int. Conf. Sustain. Constr. Mater. Technol. (2007) 631-643.

16 B.K. Nanjwade, S. Chandrashekhara, A.M. Shamarez, P.S. Goudanavar, F. V. Manvi, Isolation and morphological charac-
terization of antibiotic producing actinomycetes, Trop. J. Pharm. Res. 9 (2010) 231-236. https://doi.org/10.4314/tjpr.v9i3.56282.

17 TunbmanoBa M.B., I'pexoBa 1.B. BoccranoBneHre MOYBEHHOTO IUIOAOPOIUS HAPYUICHHBIX 3€MEIlb C HUCIOJIb30BaHUEM
ocaJika CTOUHBIX BOJ // MexTyHap.uccienoBarebekuii sxypHai, Ne 5 (95), U.1, 2020. — C. 147.

18 Jahnson S.L. Potsbammets anwandning inom fordbriket. "Vaxt-narinsshytt" 1963, 19. — Nel. — P. 1-6.

19 Selnur Ugaroglu and Ufuk Alkan Composting of wastewater treatment sludge with different bulking agents. Journal of the
air & waste management association 2016, vol. 66, no. 3, 288—295 http://dx.doi.org/10.1080/10962247.2015.1131205

20 N. Varghese, P.P. Joy, Naveena Varghese, Microbiol. Lab. Man. http://prsvkm.kau.in/sites/default/files/documents/microbi-
ology laboratory manual.pdf, 2014(accessed 10 April 2020).

21 Bozym M., Siemigtkowski G.. Characterization of composted sewage sludge during the maturation process: a pilot scale
study. Environmental Science and Pollution Research (2018) 25:34332—34342 https://doi.org/10.1007/s11356-018-3335-x

22 Temmep E.3., lunpuuxosa B.K., ITepesep3sesa 1. [Ipakruxym no mukpoduonorun. — M.: «Komocy, 1979. — C. 42-79.

23 Hetpycos A.T., Eropoa M.A., 3axapuyk JI.M., Konotunosa H.H. IIpaktukym o muxpo6uonorun. — M.: Akagemusi, 2005.
—C. 80-95.

24 HetpycoB A.W., bornu-Ocmonosckas E.A., Topnenko B.M., lBanoB M.B. u np. Dkonoruss MUKpOOpraHusmoB. — M.:
Axanemus, 2004. — C. 35-40.

25 Wilson K. Preparation of genomic DNA from bacteria in Current Protocols in Molecular Biology / Eds. Ausubel F.M., Brent
R., Kingston R.E., Moore D.D., Seidman J.G., Smith J.A. et al. - New York : Wiley, 1987. — P. 241-245.

References

1 Ak N., and Dumrul H. 2017. Wastewater treatment unit operations and processes. Energy Educ. Sci. Tech-C 9:1-12.

2 Abad E., Martinez K., Planas C., Palacios O., Caixach J., and Rivera, J. 2005. Priority organic pollutant assessment of slud-
ges for agricultural purposes. Chemosphere 61:1358-1369.

3 Arhip O.D. Effektivnost' osadkov stochnyh vod gorodov v zavisimosti ot ego sposoba primeneniya. // Sistema udobrenij v
intensivnom zemledelii. — Kishinev, 1979. S. 72- 83.

4 B. Sharma, B. Vaish, Monika, U.K. Singh, P. Singh, R.P. Singh, Recycling of Organic Wastes in Agriculture: An Environ-
mental Perspective, Int. J. Environ. Res. 13 (2019) 409-429. https://doi.org/10.1007/s41742-019-00175-y.

5 Bozym M., Siemigtkowski G.. Characterization of composted sewage sludge during the maturation process: a pilot scale
study. Environmental Science and Pollution Research (2018) 25:34332-34342 https://doi.org/10.1007/s11356-018-3335-x

6 B.K. Nanjwade, S. Chandrashekhara, A.M. Shamarez, P.S. Goudanavar, F. V. Manvi, Isolation and morphological charac-
terization of antibiotic producing actinomycetes, Trop. J. Pharm. Res. 9 (2010) 231-236. https://doi.org/10.4314/tjpr.v9i3.56282.

7 Caceres R, Malinska K, Marfa O (2018) Nitrification within composting: a review. Waste Manag 72:119-137

8 V. Muralikrishna, V. Manickam, I. V. Muralikrishna, V. Manickam, Solid Waste Management, Environ. Manage. (2017)
431-462. https://doi.org/10.1016/B978-0-12-811989-1.00016-6.

9 Gil'manova M.V., Grekhova 1.V. Vosstanovlenie pochvennogo plodorodiya narushennyh zemel' s ispol'zovaniem osadka
stochnyh vod // Mezhdunar.issledovatel'skij zhurnal, Ne 5 (95), CH.1, 2020. S.147.

10 Il'inskij A.V., Sel'men V.N. Nekotorye aspekty primeneniya osadkov stochnyh vod dlya reabilitacii degradirovannyh zemel'
// sb.statej mezhd.nauch.ekolog.konf. «Ekologicheskie problemy razvitiya agrolandshaftov i sposoby povysheniya ih produktivnos-
ti». — Krasnodar, 2018. S.100-101.

11 Jahnson S.L. Potsbammets anwandning inom fordbriket. "Vaxt-narinsshytt" 1963, 19. -Nel. -P. 1-6.

82



9.XK. XaceHosa u jip.

12 L'vovich A.I. Obezzarazhivanie osadka stochnyh vod na zemledel'cheskih polyah orosheniya. -Sb.: Dokl. IV Mezhd. konf.
po ispol'zovaniyu stochnyh vod dlya orosheniya. -Buharest, 1965. — S.115-128.

13 M.R.Q. Silva, T.R. Naik, Review of composting and anaerobic digestion of municipal solid waste and a methodological
proposal for a mid-size city, Sustain. Constr. Mater. Technol. — Int. Conf. Sustain. Constr. Mater. Technol. (2007) 631-643.

14 Nezdojminov V.I., CHernyshev V.N., Zajchenko L.G., Mogukalo A.V. K voprosu ispol'zovaniya osadkov stochnyh vod v
kachestve organomineral'nogo udobreniya // Mat.nauchn.-prakt.konf. «Tekhnologii ochistki vody «Tekhnovod-2019». — Moskva,
2019. S.232-237.

15 N. Varghese, P.P. Joy, Naveena Varghese, Microbiol. Lab. Man. http://prsvkm.kau.in/sites/default/files/documents/microbi-
ology laboratory manual.pdf, 2014(accessed 10 April 2020).

16 Netrusov A.T., Egorova M.A., Zaharchuk L.M., Kolotilova N.N. Praktikum po mikrobiologii // M.: Akademiya, 2005 g.
S. 80-95.

17 Netrusov A.I., Bonch-Osmolovskaya E.A., Gorlenko V.M., Ivanov M.V. i dr. Ekologiya mikroorganizmov // M.: Akademi-
ya, 2004 g. S.35-40.

18 Pryanishnikov D.N. Uchenie ob udobrenii // M., 1903. —S. 187-189.

19 Sel'men V. N. Perspektivy ispol'zovaniya organomineral'nyh udobrenij, poluchennyh na osnove osadkov stochnyh vod / V.
N. Sel'men, A. V. Il'inskij // Ekologicheskie aspekty melioracii, gidrotekhniki i vodnogo hozyajstva APK : Materialy mezhdunar.
nauch.-prakt. konf. — M. : Izd. VNIIGiM, 2017. — S. 225-228.

20 Selnur Ugaroglu and Ufuk Alkan Composting of wastewater treatment sludge with different bulking agents. Journal of the
air & waste management association 2016, vol. 66, no. 3, 288-295 http://dx.doi.org/10.1080/10962247.2015.1131205

21 SHvanskaya L.P. Ispol'zovanie svezhego i zrelogo osadka v kachestve udobreniya // Raboty nauchn. issled. otd. tresta Mos-
vod. — 1983. — Nel. — S.42-58.

22 Turovskij I.S. Obrabotka osadkov stochnyh vod. / M.: Strojizdat, 1982.- 121 s.

23 Tepper E.Z., SHil'nikova V.K., Pereverzeva G.I. Praktikum po mikrobiologii // M.: «Kolosy, 1979. S.42-79.

24 Wilson K. Preparation of genomic DNA from bacteria in Current Protocols in Molecular Biology / Eds. Ausubel F.M., Brent
R., Kingston R.E., Moore D.D., Seidman J.G., Smith J.A. et al. - New York : Wiley, 1987. — P. 241-245.

25 ZHuk D.A. Sister V.G., Targichina V.G. Ispol'zovanie osadkov stochnyh vod dlya uluchsheniya plodorodiya pochvy //
sb.statej mezhd.nauch.ekolog.konf. «Ekologicheskie problemy razvitiya agrolandshaftov i sposoby povysheniya ih produktivnosti».
— Krasnodar, 2018. S.89

83






MOJEKYJAJIBIK
BUOJIOI'UA ’KOHE 'EHETUKA

MOLECULAR
BIOLOGY AND GENETICS

MOJEKYJIAPHAASA
BUOJIOTUA U TEHETHUKA



ISSN 1563-0218; eISSN 2617-7498 Experimental Biology. Ne4 (85). 2020 https://bb.kaznu.kz

MPHTU 34.15.31. 34.25.21 https://doi.org/10.26577/eb.2020.v85.14.09

K.K. I:xxexeoexoB!”, K.K. Akpu10aeBa!, A.M. Meaucoek!,
A.T. Kynymos?, E.JI. Bypames', M.b. Opbinoaen!,
K.T. CyarankyioBa'

"HayuHo-nccnenoBareabcKuil HHCTUTYT MPOOIIeM OHOIOTHYECKOM 6€30TacHOCTH,
Kazaxcran, nrr. I'Bapneiickuit
MuctutyTt 6uotexuonoruu Harronanproit Akagemun Hayk Keipreickoit PecryGmmkn,
Keipreizcras. 1. bumkex
“e-mail: zhekebekov 87@mail.ru

I’EHETUMYECKOE PABHOOBPA3UE
LUTAMMOB BHUPYCA TPUITIMA MNMTUL, A/H3NS8

PacnpocTtpaHeHue Bupycos rpunna A (BI'A) B npupoae Hepa3pbIBHO CBSI3aHO C MUTPALMOHHbBIMM
nepemeLLeHnsIMU AMKMUX NTUL, SBASIOLLMMCS eCTEeCTBEHHbIM pe3epByapoM BMpyca rpunna nTuy B
npupoae. B paboTe npeAcTaBAEHbI AaHHblE MOHMUTOPUWHIa Tepputopmmn Pecnybamnkmn Kasaxcrtat B 2018-
2019 rr., B X0A€ KOTOPOro OblAa BbiiBA€HA LMpPKyAsums BTA/ H3N8 cpean nonyAsumm AMKUX ntmd.
[NpoaHaAn3MpOBaHbl M3MEHEHMS B TEHETUYECKOM CTPYKTYpPEe NMOBEPXHOCTHbLIX FEHOB, LIMPKYAMPYIOLLMX
Ha TeppuTopumn Pecrybankm Kasaxcran, natv wrammos BIA/H3N8 1 onpeaeaeHa nx domaoreHeTnyeckas
MPUHAAAEXKHOCTb. [eHeTMYeckme pacCTosiHMS MOBEPXHOCTHbIX reHoB BIA/H3N8, BbisBAeHHble C
MoMoLLbto NporpammHoro obecnevennss MEGA Bepcun 6.0, NoKasbiBalOT, YTO Ka3axCTaHCKME LTaMMbl
AVCTaHUMpyeTcs oT A3mnartckimx v EBponenckmnx wrammos BIA/H3N8 1 06pa3oBbiBaloT OTAEAbHYIO BETBb,
OTAMYAIOWMXCS OT MPOTOTUMHbBIX LUTaMMOB. BO3MOXXHO, A@HHble Ka3axCTaHCKME LUTaMMbl SBASIOTCS
HoBbIMM BapuaHTamm BTA/H3NS. Matb kazaxcTaHckmx wrammos BIA/H3N8 1 witammbl EBpoasmnartckon
reHeTUUYECKON BETKM Tak>Ke MPOAEMOHCTPUPOBAAM (DUAOTEHETUUECKYIO BAM30CTb MO HYKAEOTUAHbBIM
MOCAEAOBATEABHOCTSM HerpamnHmnaasbl. [1py 3TOM reHeTHYecKas AMCTAHLMS MEXAY Ka3axCTaHCKMMM
wrammamm BIA/H3N8 n cambim 6AM3kMM asmatckmm wtammom A/duck/Mongolia/566/2018(H3N8)
MK978954 coctaBnaa D>0.015. KazaxcTtaHCKMe LWTaMMbl AUCTAHLMPYIOTCS OT €BPOMNenCKMX LUTAMMOB,
kak A/mallard/Sweden/141811/2013 (H3N8) KT725427 co 3HaueHuem D >0.027.

KAtoueBble cAOBa: BUPYC rpunna, LWTamMm, reHeTuuYeckoe pasHoobpasme.

K.K.Jekebekov', K.K. Akylbayeva', A.M. Melisbek?,
A.T.Junushov?, E.D. Burashev', M.B. Orynbayev', K.T. Sultankulova'
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*e-mail: zhekebekov_87@mail.ru

Genetic diversity of avian influenza virus strains A/H3N8

The spread of influenza A viruses (IAV) in nature is inextricably linked to migratory movements of
wild birds, which is a natural reservoir of avian influenza virus in nature. The paper presents monitoring
data on the territory of the Republic of Kazakhstan in 2018 -2019, during which the IAV/H3N8 circula-
tion was detected among the wild bird population. Changes in the genetic structure of surface genes
circulating on the territory of Kazakhstan of five IAV/H3NS8 strains were analyzed and their phylogenetic
affiliation was determined. The genetic distances of the IAV/H3N8 surface genes identified using the
MEGA software version 6.0 show that Kazakhstani strains distance themselves from the Asian and Euro-
pean IAV/H3N8 strains and form a separate branch that differs from the prototype strains. Perhaps these
Kazakhstani strains are new variants of IAV/H3N8. Five Kazakhstan HAV / H3N8 strains and strains of
the Eurasian genetic branch also demonstrated phylogenetic closeness in the nucleotide sequences of
neuraminidase. Moreover, the genetic distance between the Kazakhstani strains of the HAV / H3N8 and
the closest Asian strain A / duck / Mongolia / 566/2018 (H3N8) MK978954 was D>0.015. Kazakhstani
strains distance themselves from European strains like A / mallard / Sweden / 141811/2013 (H3N8)
KT725427 with a value of D >0.027.

Key words: influenza virus, strain, genetic diversity.
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A/H3N8 Kyc Tymaybl BUPYCbl LUTAMMAAPbIHbIH, TeHETUKAABIK, 9PTYPAIAIri

A TUNTI KyC Tymaybl BUPYCbiHbIH (ATTB) Taburatta TapaAybl KyC TyMaybl BMPYCbIHbIH Taburm
pe3epByapbl GOAbIN TabblAaTbiH >kabarbl KYCTapAblH KOHbIC ayAapybIMEH ©Te Tbifbl3 OaiAaHbICTbI
6OAbIN TabblAaAbl. ThIAbIMU XXYMbIC GapbICbiHAA >Kabarbl KyCTapAblH, MOMYASLMSCbl apacbiHaa ATTB/
H3N8 aitHaAbIMbl  aHbikTaAbin, 2018-2019 xbiapapaarbl Kasakcrtan Pecny6amkacbl  GoibiHLLA
MOHUTOPUHI AepekTepi OepiareH. KasakcTtaH aymarbiHaa 6ec ATTB/H3N8 wtaMmaapbiHbiH aliHAAbIMbI,
OAApPAbIH TEHAEPiHIH TFeHeTMKaAbIK, KYPbIAbIMbIHAAFbI ©3repicTepi TaAAaHbIM, (UAOreHeTUKaAbIK,
Kypambl aHbikTarFraH. MEGA 6araapAamanblk, XKacakTamMacbiHbiH 6.0 HycKacbiMeH aHblkTaAraH ATTB/
H3N8 reHaepiHiH reHeTUKaAbIK KAllbIKTbIKTapbl Ka3akCTaHAbIK WTaMAAPAbIH A3usi )kxeHe Eyponanbik,
ATTB/H3N8 wrtammaapbiHaH KaWbIKTbIKTA eKeHiH >K&He COHbIMEH KaTap MPOTOTMNTI LTaMMAApPbIHaH
e3relle TapMakTbl KYPanNTbIHAbIFbIH KOPCETEAI. MyMKiH, OYA Ka3akCTaHAbIK, wTammaap ATTB/H3N8
’KaHa HyckaAapbl 60AbIN Tabblraabl. KaszakcraHabik, 6ec ATTB/H3N8 wrammaapbl xxeHe Eypasmsabik,
reHeTUKAAbIK, CaAaHblH LITAMMAAPbl HEMPAMMHUMAA3ABIH HYKAEOTUATIK Tiz0eriHAe (OUAOreHEeTMKaAABIK,
>KaKbIHABIFbIH KepceTin 6epai. COHbIMEH KaTap, FbIAbIMM >KYMbIC HEri3iHAE Ka3aKCTaHAbIK A TUMTI
KYC TyMaybl BUpYyCbiHbiH ATTB/H3N8 wrammaapbl meH Asusaarbl A/duck/Mongolia/566/2018(H3N8)
MK978954 wITaMMA@pbIHbIH apacblHAAFbl FEHETMKAAbIK, KalbIKTblK, D>0.015 60AbIn TabblAaAbl.
KaszakcTtaHablk, wrammaap, A/mallard/Sweden/141811/2013 (H3N8) KT725427 cusakTbl Eyponaabik,

wrammaapaad D 0.027 maHi 6ap KallbIKTbIKTa TYPFaHAbIFbIH KOPCETTI.
TyiiH ce3aep: Tymay BMPYCbl, LITAMM, Fr€HETUKAABIK, SPTYPAIAIK.

BBenenue

3anocneanue 50 et 3aperucTpupoBaHo 18 Hau-
Oonee KPYHHBIX 3MU300THH BBICOKOIIATOI€HHOTO
BUpYCOB rpumnmna nrtun. M3 Hux, 5 nmpousonuio B
BenukoOputanun, 5 B ABcTpanuu, 3 ciyvas B py-
rux cTpa”ax EBpombl, U MO OJHON 3MU300THU B
[Takucrane, I'onkonre, Kanage, CIIIA u Mekcuke
[1].

C 2005 roma BO MHOTHX CTpaHax PErUCTPUPYIOT
OTHYUH TPUNI, BBI3BAaHHBIA BBICOKONATOI€HHBIM
BupycoM mrtamma HS5NI1, 3aHeceHHbIl ¢ OUKOM
NepeseTHON M BoOJOIUIaBarole nruuei. Bupyc-
B030yauTens ntuusero rpumma (Influenza virus A)
oTHOcHTCA K cemeiicTBy Orthomixoviridae, mo Kom-
TUIEMEHT CBS3bIBAIOIIEMY aHTUTEHY POJICTBEH K BH-
pycy rpummna A 4eloBeKa U KUBOTHBIX.

Bupyc rpunma A sBisercss mpencTaBUTEIEM
poma Orthomyxovirus [2,3, 4]. OxHOlEemOYEeTHAS
PHK otpunarensHoro cMeiciia MUMEET 8 TE€HHBIX
CEerMeHTOB, Koaupyonmx 11 6enkoB, B KOTOPHIX 2
MOBEPXHOCTHBIX TVIMKOMPOTEHHA Te€MarTiIIOTHHUH
(HA) u neiipamunngasza (NA) mecyt 16 u 9 ceportu-
moB cooTBeTcTBeHHO. Eme nBa moxruma HA (H17
n HI8) m NA (N10 u NI11) 6putn BbLAETCHBI OT
TPaBOSAHBIX JIETY4YMX MbleH [4, 5, 6, 7, 8, 9, 10].

Juist ntin Hanbosiee MaTOreHHbl BAPUAHTHI TUIIA
A (H5N1 u H7N9). 3apaxenue uenoBeka BIepBbIe
3apeructpupoBato B ['onkonre B 1997 rony Bo Bpe-

Ms1 BCIIBILIKY Tpumma y pomamraed ntunsl (HSNT1).
Crrygan 3apaskenns rpumnmom H7N9 3adukcupoBaHb
B Kurae 2013 rony, 3adukcupoano 453 ciydaeB
0oye3HM 4enoBeKa NaHHBIM BHpycoM. OT rpumma
ckoHvaynch 175 wemomek [11, 12, 13].

[ontun H3 Bupyca NTHYBEro TpHIia MOXKET
00ecTeunTh T'eHBI Il BUPYCa YeTI0BEYECKOr0 TPHII-
I1a IOCPEICTBOM I'€HHOM peaccOpTHUPOBKH, YTO BbI-
3bIBacT OOJIBIINE OMACEHUS] OTHOCHTEILHO €T0 I0-
TEHLUAJIbHOU yrpo3bl AJIs 30pOBbs uenoBeka [14].

ITo nanHbiM BcemupHOW opraHuzainuu 310po-
Bbd KUBOTHBIX (OIE) ot 25 suBaps 2018 roga ot-
MedeHo, uto ¢ 2013 rona HaOmogaeTcs BTopas na-
HANM300THYECKas] BOJHA rpunmna nrtul. Curyanuto
OCJIOKHSIET ULUPKYJSIIUS PA3IWYHBIX OJATHUIIOB
BUpYCA, YTO YCJIOXKHSET KOHTPOJIb M JIMKBUAALUIO
BCITBIIIIEK BBI3BIBAEMBIM NMTUYHEM TPHUMIIOM. B sH-
Bape 2018 roxa 8 crpan (Adranucran, Kambomxka,
TaiiBanb, Upak, FOxunas Kopes, Anonus, Caynos-
ckast Apasus u lOxnas Adpuka) U 1Ba KOHTUHEH-
Ta (A3us u Adpuka) ObUTH MOPAKEHBI BCIIBIIKAMU
Cpeau AOMAaIIHEH ITHLBL.

ITo cpaBHenuto ¢ meppoi BoiHOU (¢ 2005 MmO
2012 rozapl) B HacTOSIIEE BpeMsl OTMEUAETCS YTPO-
€HHMEe 4YHcla LUPKYJIMPYIOUIMX HOATHUIIOB BHpYca
rpunmna ntun (12 nporus 4). Texymiei maHsmu30-
OTHEH 0XBauyeHbl Bc€ KOHTHHEHTHI. [lornbio okomno
120 MuUnIMOHOB TOJOB NTHIEI. B 68 cTpaHax Ha-
OJros1aack XOTsS Obl OJIHA BCIBIIIKA TPUIINA MTHII.
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Taxue mramMmel, kak HSN1, HSN2 u HSNS8 cerogus
SIBJIIFOTCSL OOBIYHBIMU JIJIS 3TUX cTpaH [15].

CoBceM HeIaBHO HOBBIE W BO3BpPAIIAIOIIAECS
mrammbl HSN1, H5SN2 u H5N6 mopazunu Aswuio,
Epony u bamxuuiit BocTok, 1 uMer0TCA NpU3HAKU
TOr0, YTO TeOorpauuecKoe paclnpoCTpaHCHUE TPO-
nmoinkaeTcs. C Mmo3unmid 3ApaBoOXpaHeHUs, Han0o0-
Jiee OMAacHBIMU JUJISl YENIOBEKA SIBIISIOTCS LITaMMBI
H7N9, H5N6 u H5N1[16].

Oco00 omacHbI€ /IS YeIOBEKa BUPYCHI TPHIIIA
ntul] OeiH BeieneHbl B Kurae (H7N9 u H5SN7) u
B HEKOTOpPHIX permoHax Asumnm u Adpuku (HSN1)
[17].

I'punm siBNsteTcst 3a00/IeBaHUEM, BBI3BIBAEMBIM
BHPYCOM TPUIITA MTHII, TIOCTOSHHAS SBOJNIONHS KO-
TOPOTO MPHUBOJUT K HETIPEKPAIIAIOIINMCS €KETO0I-
HBIM DTHJIEMHUSIM U 3MHU300THsM. B OCHOBE 3BOIIO-
LMY BUPYCOB TPUIMIIA JISKUT HAKOIUICHUE MYTallUi,
BBI3BIBAIOIINE AHTUTEHHBIN Apei( ¥ BO3HUKHOBE-
HUE HOBBIX BAPHAaHTOB BUpYCa, YTO O0ECIIEUYHUBACT
TETEePOTC€HHOCTh BUPYCHOM MOMYJISAIIUN U JICKUT B
OCHOBE (POPMUPOBAHHS PANUYHBIX T€HETUIECKHIX
nmuawmii [18, 19, 20].

Jlikue BOMOIIABAIONINE TTHIBI CUUTAIOTCA
NPUPOJHBIM HMCTOYHUKOM BCEX BHUPYCOB TIpHIIA
A. B0o3MOXHO, Ha TIPOTSKEHUU BEKOB UMEHHO OHU
SIBISTUCH PAcTIPOCTPAHUTENSIMA BUPYCOB JaHHOTO
3aboneBanusi. llepeneTHpie MTUIIBI U3BECTHHI Kak
HocuTenu BUpycoB moarutioB H5 u H7, xoTst 00b14-
HO HE B CTOJb arpecCHBHON MATOTCHHOH (opme.
[locneanne cimydam 3aboneBaHUsl CBUIETEIBCTBY-

Tadmuua 1 — XapakTepucTHKH IITAMMOB BUPYCa I'PHUIIIA IITHI

0T O TOM, YTO HEKOTOPBIE MEPEJETHHIE NTUIIBI HE-
MOCPEACTBEHHO pacmpocTpansioT Bupyc HSN1 B
BBICOKONATOTeHHOH (hopme [21]. B aToli cBsi3u mipo-
THOBHUPYETCS paclpoCTpaHEeHUE JAaHHOTO BHpYyca B
HOBBIX pernoHax. Ilostomy mnpoOiema ce30HHBIX
MUTpaluii B MOTPaHUYHBIX pallOHaX HpuoOpeTaeT
0CcO0YI0 aKTyalTbHOCTb.

TaxuM 00pa3oM, LENbI0 HACTOSIILETO HUCCIEA0-
BaHUS SBJSETCS ONpPEEIEHHE TEeHETHUYECKOTO pa3-
HOOOpasus BapuantoB BI'A cyOrunma H3NS8, mwmp-
KyJMpOBAaBILNE B MOMYJISAIUIX AUKHUX nTull B 2018
— 2019 rr. Ha TEPPUTOPUN MENIKHUX 03€p, PACIIOIIO-
JkeHHBIX Ha Teppuropun Cesepo-KazaxcraHckoit
obnacTu u opHUTONIOTHYECKOM cTaHiuu «lllakmaky.

MaTepHaJIBI M ME€TOJABbI HCCJICAOBAHUSA

LImammul, ucnonv3yemvie 8 Uccre0o8anuu, OvLiu
evlsigneHbl Ha meppumopuu Pecnyonuxu Kazaxcman
6 2018 -2019 2. cpedu nonynayuu OuKux nMuy:

- A/Northern shoveler / Nort-Kazakhstan / 20 /
2018 (H3NS);

- A/Garganey/Nort-Kazakhstan/45/2018
(H3NB);

- A/Greylag goose/Nort-Kazakhstan/62/2019
(H3NB);

- A/White wagtail/Shackpack/49/2019 (H3NS).

[ITaMMbI, HCHOJNB3yeMbIE B HCCIICIOBAHUH
MIPOIEMOHCTPHUPOBaHEI B TabmuIle 1. IlpuBeneHnbIe
CBEIICHHUS MOKA3bIBAIOT BHJOBOW COCTaB ITHI, OT
KOTOPBIX BBIJICIICHBI IIITAMMBI, MECTO BBIICIICHUSI.

Ne [ITammbI Bupn nruner | Cemeiictso | [lata coopa MecTo BEIACICHUS Horommmak 0b- KoopuHatet
pasma MecTa cbopa
1 A/grey duck/ cepas ytka | Yrtuaeie | 01.10.2018 | Ceepo-Kazaxcranckas | Kioakaneheie | N54°22°50,6»
Nort-Kazakh- | (Grey duck) obnactb, Ecunbckmii CMBIBBI E68°17°06,6»
stan/5/ paiioH, . SIBneHka, 03epo
2018 (H3NB8) Anya
2 A/Northern HIHPOKO- VYtunsle | 04.10.2018 | Cesepo-Kazaxcranckas | Knoaxampabie | N54°22°50,6»
shoveler/Nort-Ka- HOCKa o0acth, Ecunbekuii CMBIBBI E68°17°06,6»
zakhstan/20/2018 | (Northern paiion, 1. SIBieHka, 03epo
(H3NB) shoveler) Anya
3 A/Garganey/ YUPOK- Yrunaeie | 03.10.2018 | CeBepo-Kaszaxcranckas | Kioakamprbie | N54°22°50,6»
Nort-Kazakh- TPECKYHOK obnactb, XKamMObUICKHI CMBIBBI E68°17°06,6»
stan/45/2018 (Garganey)) paiion, c. IIpecnoBka O3e-
(H3NS) po 3aiimumie
4 | A/ Greylag goose/ | cepsrii rych | Ytunbie | 20.10.2019 | Cesepo-Kazaxcranckas | Kimoakanehsie | N 53°43°39,2)
Nort-Kazakh- (Greylag obnacte, TuMupsI3eBCKUi CMBIBBI E066°48°18,7»
stan/62/2019 goose) paiioH, ¢ Axkan, O3epo
(H3NB) Mausrii Kax
5 | A/White wagtail/ | 6emast Tps- | Tpsicory3 | 29.10.2019 | Opuutonorudeckas crad- | Kmoakaneuele | N42°57,095
Shackpack/49/ coryska KOBEIE LU KOJIBIIEBAHHUS IITHI] CMBIBBI E070°64,366
2019 (H3NS) (White «IIlaknaxy, XXamObLICKast
wagtail) obnactb
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2.1 Brigenenue BupycHoit PHK

Brinenenune Bupycnoit PHK mpoBoawim ¢ wuc-
noJsib3oBanueM Habopa QIlAamp Viral RNA Mini
Kit (Qiagen) B COOTBETCTBHU MPOTOKOITY MTPOU3BO-
JTATEITS.

2.2 OT-IILP-peaxius

OT-IILIP npoBoauiu ¢  HUCHOJB30BAHUEM
omHOCTaAuWitHOro Habopa mius moctaHoBku [ILIP
(Qiagen). Bce mpaiiMepsl OBUTH CHHTE3MPOBAHBI
¢ momomipio cuHTe3atopa JIHK/PHK/LNA H-16

Taéanna 2 — Criucok npaiiMepoB juist BeisiBiaeHuss BIA/H3NS

(K&A Laborgeraete, I'epmanust). [locnenoBaresns-
HOCTH IIPaiiMepOB, UCIIOJIE30BAHHBIE B 3TOM HCCIIC-
JIOBaHUH, [IOKAa3aHbI B TA0IULE 2.

Onpenenenue NOATUIIOB remarrmoTuHuHa H3
u HehpamMuHUAa3bl N8, BBIICICHHBIX INTAMMOB
npoBouian Metonom OT-IILP ¢ ucnons3zoBanueM
MOATHT crienn(pUIHBIX paiiMepos [20, 21].

ITonyuyennsiii npoaykr I[P ananu3zupoBanu c
HCIIOJIb30BaHUEM AIEKTpo(dopes3a B arapo3HOM Tee
(1,5%).

HaumenoBanue

ITocnenoBaTenbHOCTE

Pasmep nponyxra, 11.0.

InfA_780_1F- ACT GGG CAC GGT GAG CGT GA 164

Bupyc rpunmna tuna A

InfA_944 1RCCC GTC AGG CCC CCT CAAAGC

IIpaiimepsl, ncnonezyemsie i cyotunupoBanus reaa HA u NA BIA/H3NS

H3-919F GYATYACTCCWAATGGAAGC

H3

H3-1294R ATTCTYCCTTCYACTTCDGA

376

N8-93F CATRTVGTBAGYATYAYARTAAC

N8

N8-209R ACAYTRGYATTGTRCCATTG

137

2.3 CexBeHrpoBaHHe 1 (PUITOTEHETHIECKUI aHAIN3

T'emarrnioTHHUH W HelipaMHHUZAa3a BHUpyca
rpunmna A/H3NS, oonapyxenHble ¢ momomuso OT-
[P, noxBepraauck HYKICOTUIHOMY CEKBEHU-
pOBaHMIO Ha aBTOMaTuyeckoMm cekBeHartope JHK
Applied Biosystems 3130 (ABI, 3130, CILA) ¢
UCIIOJIb30BaHUEM Habopa Uil CEKBEHUPOBAHUS
Bigdye Terminator V3.1 (Applied Biosystems, Inc.,
CHIA) mis cekBeHupoBaHus reHoB. Pacuer reneru-
YECKHUX AMCTAHLUH BBIIOIHUIM C HCHOJIb30BAHUEM
KOMIBbIOTepHOM nporpammsl Mega 7.0 ipu cienyro-
mux napamerpax: Analysis — Distance Estimation;
Variance Estimation Method — Bootstrap method;
Model/Method — P distance [22, 23, 24].

Pe3yabTaThl HCC/Ie10BAHUSA U UX 00CYKICHUE

3.1 [ILIP ananu3z cyorunos BTA/H3NS

B Cesepo-Kazaxcranckoii oomacta BI'TA/H3NS
ocenpto 2018 -2019 rr. ObuT BBISIBIIEH Y YeThIpEX
BHUJIOB MITHII, IPUHAICKAIHX K CEMEHCTBY YTHHBIX
(Anatidae): cepas ytka (Grey duck), mmpokoHocka
(Northern shoveler), ynpok-tpeckynok (Garganey)
u cepslii rych (Greylag goose). CrnemyeT OTMETHTS,
YTO ITHUIIBI, OTHOCAIIMECS K cemelicTBaM Anatidae u
Anseriformes, 3aHUMaIOT OJIMH U3 TIEPBBIX MECT IO
KOJIMYECTBY M Pa3HOOOPA3UIO U30JIUPYEMBIX OT HUX
BHPYCOB rpumma tuma A [25].

Ha tepputopuu OpHHUTOJOTHMYECKON CTaluu
kosiblieBanus ntul] «lllaknak», pacnosioxeHHON B
rokHOM yactu JKamObuicko# obnactu PecnyOnuku
Kazaxctan BI'’A/H3N8 Obl1 BBIABIICH y NITHIEI Oe-
nas tpsicoryska (White wagtail).

Pesynbrarer BeisiBnenust BITA/H3N8 u3 o6pasz-
IIOB OT IITHII TIPEICTABIICHEI HA PUCYHKE 1.

3.2 ®unoreHeTHYECKU aHaIu3 IOBEPXHOCT-
HBIX TEHOB

IIpoBeneH GuIOreHETHUECKHU aHATN3 IO TeHY
HA (Pucynok 2) BbimeneHHbIX mTamMmoB BI'A/
H3N8 ¢ nensio onpenenenus: Hauboee QrioreHe-
THYECKU OJMM3KUX K HUM. B aHanm3e ObLIN UCTIOINb-
30BaHbI joctynHble B GenBank gaHHBIE mITaMMOB
BT'A.

IlIrammer BI'A/H3N8, Boimenenasie B Kazax-
crade B 2018-2019 rr., oTHOCAIIMECS K a3MATCKOM
JUHAA OTMEYeHBl TpeyrodpHuKamMu. llltamMMmer
BI'A/H3NS, oTHOCSIIMECS K €BPOINEHCKON JIMHUH,
BBIJICTICHBI KPYTOM.

B pesynerare mpoBeneHHOTO (QrIIOTeHETHYE-
CKOT'O aHaJM3a MOKA3aHo, YTO JaHHBIE IITAMMBI BU-
pyca rpunmna ntun noaruna H3NS BxoasT B rpynmsl
A3MaTCKUX M €BPONEHWCKHX BHUpycoB. OTnmuus Hy-
KJICOTHIHBIX TOCJIEI0BATEILHOCTEH TeMarriioTh-
HUHA MEXAY Ka3axXxCTaHCKHMHU NPEJCTABUTEISIMU
Bupyca rpunma nruil moxruna H3N8 »tux aByx
FeHETUYECKUX JIMHHUM TOCTUTAIOT 3HaueHul 5,75 %.
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I'eneTnyeckoe pasHoOOpa3ue mWTaMMOB Bupyca rpumma ntum A/H3N8

Dnexrpodoperpamma [TLP-npoxykros
M rena Bupyca rpunna A. Pazmep I1LIP
mponykral85 m.o.; M — Mapkep IHK;

1 — OTpunaTenbHbIA KOHTPOIb;

2 — A/grey duck/ Nort-Kazakhstan/5/
2018 (H3NB);

3 — A/Northern shoveler/Nort-
Kazakhstan/20/2018 (H3NS);

4 -A/Garganey/Nort-Kazakhstan/45/2018

(H3NS);

5 — A/ Greylag goose/Nort-
Kazakhstan/62/2019 (H3NS);

6 — A/White wagtail/Shackpack/49/
2019 (H3NB).

Onexrpodoperpamma [TIP-npoxykToB
remaroirotuarHa H3. Pasmep [1L[P
nponykra 376 m.o.; M — Mapkep AHK;
1 — OTpunarensHbBI KOHTPOJIb;

2 — A/grey duck/ Nort-Kazakhstan/5/
2018 (H3NB);

3 — A/Northern shoveler/Nort-
Kazakhstan/20/2018 (H3N8);

4 — A/Garganey/Nort-
Kazakhstan/45/2018 (H3N8);

5 — A/ Greylag goose/Nort-
Kazakhstan/62/2019 (H3N8);

6 — A/White wagtail/Shackpack/49/
2019 (H3NB).

Onekrpodoperpamma [1LP-npoxykros
Heipamuaasel N§. Pasmep [1LIP mpo-
nykra 137 m.o m.o.; M — Mapxkep JIHK;
1 — OTpunarensHbIil KOHTPOJIB;

2 — A/grey duck/ Nort-Kazakhstan/5/
2018 (H3NB);

3 — A/Northern shoveler/Nort-
Kazakhstan/20/2018 (H3NS);

4 — A/Garganey/Nort-
Kazakhstan/45/2018 (H3NS);

5 — A/ Greylag goose/Nort-
Kazakhstan/62/2019 (H3NS);

6 — A/White wagtail/Shackpack/49/
2019 (H3NS).

Pucynox 1 — Dnexrpodoperpamma [11P-nponykToB pparmentoB renoB M, H3 u N8 Bupyca rpunmna tuma A.

PucyHok 2 — ®unorenernueckoe aepeso mrammoB BIA/H3NS
no reny HA, 2018/2019 (n = 5) (www.megasoftware.net/)
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3.3 OmneHKa TEHETHYECKOW CBA3HM INTAMMOB
BI'A/H3N8

IIpoBenena oleHKa 3BOJIIOLMOHHOW AUBEPreH-
UU MEXJIYy IMOCIeA0BATEIIEHOCTAMU Ka3aXCTaH-
CKHX IITAMMOB U JaHHBIMU [ 'eHOaHKa B Iporpamme
MEGAG6.0. Tlokazano koimdecTBO 0a30BBIX pas-
JTUYANA MEXAYy HYKICOTHIHBIMH TIOCJIEIOBATEIb-
HOCTSIMHM Ka3zaxcTraHckux mramMmoB BI'A/H3N8 u

Asunatckux, EBponelickux mrammoB u3 ['enOanka.
CrannapTHble OLIEHKH OIIMOOK IOKa3aHbl BHIIIE
JMaroHalld U ObUTH TOJTYYEHBI C TOMOIIBIO MPOIIe-
Iypsl HadaabHOH 3arpy3ku (1000 moBTOpOB).

ITo manubIM TabswuI 3, 4, 5 BEIOOPKH U3 TIOIYJIS-
Ui kazaxcranckux mramMmoB BI'A/H3N8 nucrau-
LUpYIOTCs OT A3ruaTrckux U EBponeiickux mraMMoB
MIpeICTaBICHHBIX B | eHOaHKe.

Taomuua 3 — [eneTnveckas nuddepeHnuanus reMarirotiHrHA mTaMMoB BIA/H3NS8 AsuaTckol TeHeTHUECKOI THHUHN

[TonapHbie 3HaUYEHUS FeHETHYECKOM AuddepeH-
nuanuu (Tadmumna 3) Ha OCHOBE T'eMarTIIOTHHUHA
[MOKa3ajd, YTO Ka3axCTAaHCKHE IITaMMBI 3HAYH-

TCJIBHO I[I/ICTaHIII/IpyIOTCSI oT ASI/IaTCKOFO mTamMmmMma
A/duck/Mongolia/179/2015(H3N8) LC121308 (D
>0.015).

Taommua 4 — ['enetndeckas nuddepeHimanys reMarriroTiarnaa mraMmoB BIA/H3N8 EBporieiickoit reHeTHYEeCKOM JTMHUH

CorracHO TIOJNYYCHHBIM JaHHBIM TaOnwIbl 4,
MOCJICI0OBATEIbHOCTh TeMAarTJIOTHHUHA, I10Ka3a-
na OOJNBIIOE CXOJCTBO MEXIY Ka3aXCTaHCKUMHU
mrammamMu BI'’A/H3N8 n mrammamu A/garganey/
Korgalzhyn/865/2004(H3N6) GU953258 (D>0.026)
u A/Anas plathyrhynchos/Spain/0454/2006(H3N8)
FN386461 (D >0.022).

[Tpu 3TOM reHeTHYEeCKUE Pa3IuIrs MEKIY APYTHU-
MH OTHOCHTEIIFHO OJIM3KUMH €BPOMEHCKHMH IITaM-
MaMH 110 3TOMY MapKepy Oostee 3HaunTe IbHbL. Hanpu-
Mep, MEXIy Ka3axcTaHckumu mrammamu BIA/H3NS
u mrammom A/duck/Norway/1/03(H3N8) AJ841293
reHeTndeckue aucranimu cocraswm D>0.061.

IIsate kasaxcranckux mramMMoB BI'A/H3NS8
U mrtaMMbl EBpoa3naTckoll T€HETHYECKOW BET-
K TakXe MPOJEMOHCTPUPOBaIN (HIIOTeHe-
THYECKYIO OJIM30CTh MO0 HYKJIECOTHAHBIM I10-
CIIeIOBATEIbHOCTAM  HeHpamuuHugasel. [lpu
3TOM TeHEeTHYecKas [HCTAaHIHS MexXay Ka-
3axcraHickumu mramMmmamMu BI'A/H3N8 u ca-
MBIM OaIHM3KUM ashaTckuMm mmramMmoM A/duck/
Mongolia/566/2018(H3N8) MK978954  co-
crasun D>0.015. KazaxcTtanckue mITaMMBI
JUCTAHIUPYIOTCS OT EBPOMNEHCKUX LITAMMOB,
kak A/mallard/Sweden/141811/2013 (H3NS)
KT725427 co 3pauennem D >0.027.
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Taomuma 5 — 'enerndeckas muddepennuanus Heiipamuaunassl mrammoB BIA/H3N8 EBpoasuarckoii reHeTHUECKOH BETKH

PacnipocTpanenue BUpycOB TIpumma MNOTUI[ B
MIPUPOZAE HEPa3PBIBHO CBA3aHO C MUTPALIMOHHBIMU
MepEeMEeNICHUSIMA TUKHUX MITHI, SBISTFOIIUMUCS eCTe-
CTBEHHBIMH pe3epByapaMu BUpyca I'pHUIINa NTHUI] B
npupoze. B pabote npeacraBieHbl AaHHBIE 110 U3-
YYEHHUIO TEHETHYECKOTO pa3zHooOpasusi IITaMMOB
BT'A/H3NS, BbIsBIEHHBIX Ha TeppUTOpuHu Pecrry-
omuku Kazaxcran B 2018 -2019 rr. cpenu momyss-
LU IAKHAX TTHII.

Bo Bpems ce30HHBIX MUTpalUii, ABIAIOLINECS
€CTECTBEHHBIM Pe3epByapoOM BHpyca I'PHIIIIA NITHIL B
MIPUPOJIE, AUKHUE MTULBI CTIOCOOHBI IEPEHOCUTH BH-
pyC Ha 3HAYUTENbHbIE PACCTOSHHUSL.

Ha Ttepputopun Kazaxcrana, rae cxoasTcs
MUTPAIMOHHBIE TTOTOKH NTHII, 3UMYIOUINX B pa3-
JUYHBIX pernoHax mupa — EBpome, Adpuke, Ha
bimxnem BocTtoke u B Cpegneld A3uu, BbICOKA Be-
POSITHOCTH TOSIBICHUSI PEACCOPTAHTHBIX IITaMMOB
MEXly BUPYCaMH I'pHUIIIA YEJIOBEKA U )KUBOTHBIX.

KonmnuectBo BumoB nrun B Kasaxcrane mocra-
TOYHO BEJTMKO, a ¥ KaXKJI0TO BUIA €CTh CBOM CITeIl-
npuyeckre OCOOCHHOCTH, 00JIACTH 3UMOBOK, Ha-
NpaBJIeHUs MpoJjeTa, mopeaeHne Ha HeM. IlosTomy
COCTaBJICHUE TIOJIHOW KapTHUHBI MUTpAIUi MTHUIl B
Kazaxcrane kpaitne TpyaHo. Ha pucynke 2 npen-
cTaBiieHa (DEHOJIOTUSI OCEHHEH MUTpAIMH IITUI] IO
tepputopun Pecriyomukn Kazaxcrtan (http://www.
fao.org/docs/eims/upload/267122).

BompmmacTBO TTHI] KazaxcraHa cosepriaroT
HacToAIME MEPEIICThI, MPOBOAA 3MMY B JAJICKHUX
CTpaHax, 4acTO 3a MHOTO THICSY KHJIOMETPOB OT
MecTa THe3noBanua. Kpome toro, uepe3 Kazaxcran
MpOJIETAIOT MHOTHE BUJIbI NTHUIl, MECTa THE30BUH
KOTOPBIX HaxOJsTCs CeBepHee Halle pecyONuKu
— B Taiire u TyHape. Ha pucynke 3 mpezacraBneHa
(heHONIOTHS BECEHHEW MHUTPALAX MITHUI] IO TEPPUTO-
pun Pecryonuku Kaszaxcran (http://www.fao.org/
docs/eims/upload/267122).

Pucynoxk 2 — OceHHsist MUTpalys NTHL 1o Tepputopun Pecriyonuku Kasaxcran
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Pucynoxk 3 — Becennsist Murparus ntun 1o teppuropuu Pecrryonmku Kasaxcran

Teppuropus Pecny6nuku Kazaxcran wurpaer
BOXHYIO reorpaMuecKylo pojib B paclpoCTpaHe-
HUM BUpyca TPHUIIA, CIIOCOOCTBYS €ro IEepeHocy
JUKAMH NTHLAMH U3 PAa3HBIX CTPaH.

Bupycs! rpunna noaruna H3, m3BecTHele Kak
HMEIOLINE IUPOKUH CIIEKTP X0351€B OT IITHIL 10 Pa3-
JIMYHBIX BUJIOB MJIEKOTMTAIOLINX, BKITIOYast JIFOEH,
CBUHEH, co0ak M yiomanei, ObICTPO pa3BUBAIOTCS B
pe3yibTaTe aHTUI'€HHOTrOo apeiida M aHTHI€HHOTO
caswura [26, 27, 28, 29, 30, 31].

3akaouenue

ITonyuyeHHBIE NaHHBIE O 3aPa’KEHHOCTH BUPYCOM
rpunma A TAKUX TITUI] Ha TePPUTOPUH PecyOmmku
Kazaxcran u gaHHbIE (UIIOTEHETHUECKOTO aHAIN3a
ITaMMOB BHpYyCa TPUIITIA, BRIACIECHHBIX OT IITUI] HA
3TOW TEPPUTOPUH, MOTYT OBITH MCIIOJIb30BAHBI IS

MIPOTHO3UPOBAHUS AMU300THUECKON CHUTyallud MO
TPUINITY NITHUL.

OpHOBpeMEHHas! IIUPKYISIINAS a3UaTCKOM U eB-
porietickoii nByx reHetndeckux nuauil BITA/H3NS
y AUKUX NTHUI B OJHOM MeCTHOCTH 00ycCJOBJEHA
3aHECEHUEM HMX W3 Pa3HbIX reorpaduyecKux MecT.
I'enernueckue paccTosiHUSI, BBISBIEHHBIE C TIOMO-
b0 HYKJICOTUAHBIX IIOCIIEIOBATENbHOCTEH I10-
BepxHOCTHBIX TeHoB BI'’A/H3NS, mokassiBatoT, 4to
Ka3axCTaHCKUE IITaMMbl AUCTAHIUpPYyeTca OT A3H-
arckux u EBponeiickux mrammo BI'A/H3NS8 u 06-
Pa30BBIBAIOT OTAEIBHYIO BETBb, OTIMYAIOUINXCS OT
MPOTOTHITHBIX LITAMMOB.

KoHdunKT HHTEpECcoB

Bce ABTOPBI ITPOYUTAIN 1 O3HAKOMJIEHBI C COIEP-
JKaHHUEM CTaTbH U HC UMCIOT KOH(i)J'II/IKTa HNHTCPECOB.
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OHTYCTIK-WbI¥blIC KASAKCTAH ATPOLUEHO3AAPbBIHAATDI
bAPbIAAAYDLIK KOHbI3AAPADBIH, (COLEOPTERA, CARABIDAE)
TAKCOHADIK K¥PAMbI MEH KOPEKTIK BAUAAHDbICbI

Makanapaa OHrtycTik-LUbiFbic  KasakcTaHHbiH - arpoueHo3aapbiHAa  2019-2020  >kblapapbl
>KYPri3iAT€H AQAAABIK, FbIABIMM 3EPTTEY >KYMbICTAPbIHbIH HaTMXeAepi 6epiain oTbip. XXyprisiareH
3epTTeyAep HOTUXKECIHAE KATTbIKAHATTbIAAP OTPSIAbIHBIH 6apbIAAAYbIK, KOHbI3AAP TYKbIMAACHIHbIH, 9
TYbICbIHA XKaTaTbiH 27 Typi aHbiKTaAAbl. 670 Tomnbipak, KaknaHbiHaH 1012 aAaHa 6apbiAAAYbIK, KOHbI3
ecernke aAbiHAbl. OAapAbIH, iWiHAE 6acbiM Ke3aeckeH Typaep: Harpalus smaragdinus, Harpalus (Pse-
doophonus) griseus Panzer, 1796, Harpalus (Psedoophonus) rufipes DeGeer, 1774, Poecilus punct-
ulatus Schaller, 1783, Poecilus sericeus sericeus Fischer von Waldheim, 1824, Poecilus versicolor
Sturm, 1824, Amara aenea DeGeer, 1774, Calathus (Neocalathus) ambiguus ambiguus Paykull, 1790.
ArpoueHo3aap ayHacblHbIH, Heri3iH MOAUTONTbIK, Me30(UAbAI 6apbIAAAYbIK KOHbI3AAP KYPANAbI.
CyapblAaTbiH  ericTikTepae 6apbiAAQYbIK, KOHbI3AAD CaHbl >KOFapbl XX8HEe OAap TUrpoduAAep,
Me30(MAAEP, SBPMOMOHTTAPAAH TYPaAbl >koHe BYA XepAepAe KOHbI3AAPAbIH, KerLwiAiri 3oodarTap,
COHbIMEH KaTap apaAac KopekTi (3oodmTochartap) »keHe eciMAikkopekTi (puTtocpartap) Typaep Ae
Kesaeceai. bapbiaaayblk KOHbI3AAP EricTIKTEPAETi, AAAd AAHALLAgTapbIHAAFbI XKep KOHbI3AAPbIHbIH eH,
ken To6bl. COHABIKTaH 6apbIAAAYbIK, KOHbI3AAP iLLIIHAE apaAac KOPEKTI TypAep TipLIiAik opTacbiHa, aya
TemreparypacbiHa GaiAaHbICTbl KE3AECEAI. 3epTTey anmarbiHAAFbl TYPAI ericTiktepaeri 6apbiAaayblK,
KOHbI3AAP KewleHi, 6apAblK ericTikTepaeri 6apbirAaybiK, KOHbI3AAP TYPAEPIMEH coalikec. Beretaumsiabik,
Ke3eHAEe KOHbI3AAPAbIH KOPEKTIK KYPbIAbICHI ©3repeAi: aAfallKblAd >KbIPTKbIW KOHbI3AAP, COHbIHAA
apaAacKopekTi KOHbI3Aap 6acbiM 6OAAADI.

Tyiin ce3aep: 0Gapbiapayblk KOHbI3paap, arpoueHos, OHtycTik-LLbirbic KasakcrtaH, 3oodar,
300cuTtodpar, putodar.

R.U. Saimova'’, A.G. Rezanov?, B.K. Esimov'

'Abai Kazakh National Pedagogical University, Kazakhstan, Almaty
2Moscow City Pedagogical University, Russia, Moscow
*e-mail: saimova_rita@mail.ru

Carabidae (Coleoptera) in agrocenosis
of South-Eastern Kazakhstan

The article presents the results of field research in 2019-2020 in agrocenoses of South-East Kazakh-
stan. As a result of the research, 27 species of ground beetles from 9 genera were identified. 1012 beetles
from 670 soil traps were registered. The most common of them are types: Harpalus smaragdinus, Harpa-
lus (Psedoophonus) griseus Panzer, 1796, Harpalus (Psedoophonus) rufipes DeGeer, 1774, Poecilus
punctulatus Schaller, 1783, Poecilus sericeus sericeus Fischer von Waldheim, 1824, Poecilus versicolor
Sturm, 1824, Amara aenea DeGeer, 1774, Calathus (Neocalathus) ambiguus ambiguus Paykull, 1790.
The basis of the fauna of agrocenoses is made up of polytopic mesophilic beetles. Irrigated fields are rich
in beetles and consist of hygrophils, mesophiles, eurybionts, while most of the beetles are zoophages,
as well as mixed (zoophytophagous) and herbivorous (phytophagous) species. Carabidae is the largest
group of land beetles in fields and steppe landscapes. Therefore, beetles with a mixed diet are found de-
pending on the environment and air temperature. The complex of beetles in different fields in the study
area corresponds to the species of beetles in all fields. During the growing season, the dietary composi-
tion of beetles changes: first, predatory beetles prevail, and finally, beetles with a mixed diet.

Key words: Carabidae, agrocenosis, South-East Kazakhstan, zoophages, zoophytophages, phyto-
phages.
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Xyxeanupl (Coleoptera, Carabidae)
B arpoueHo3ax lOro-BocrouHoro KaszaxcraHa

B cTaTbe npuBOASTCS pe3yAbTaTbl MOAEBbIX McCAeA0BaHMin B 2019-2020 rr. B arpoueHo3ax tOro-
BoctouHoro KasaxcraHa. B pesyAbTaTte MCCAEAOBaHWIA BbISIBAEHO 27 BMAOB KYXKEAUL, 13 9 POAOB.
3aperucTpupoBaHo 1012 xykoB 13 670 nouBeHHbIX AoBylieK. Camble pacrnpoCTpaHeHHble 13 HUX —
BMAbI: Harpalus smaragdinus, Harpalus (Psedoophonus) griseus Panzer, 1796, Harpalus (Psedoophonus)
rufipes DeGeer, 1774, Poecilus punctulatus Schaller, 1783, Poecilus sericeus sericeus Fischer von Wald-
heim, 1824, Poecilus versicolor Sturm, 1824, Amara aenea DeGeer, 1774, Calathus (Neocalathus) am-
biguus ambiguus Paykull, 1790. OcHoBy hayHbl arpoL,eHO30B COCTaBASIIOT MOAUTOMHbIE ME30UAbHbIE
Xyku. Opoluaemble MoAs 6oratbl KykKamm M COCTOSIT M3 TUIPOUAOB, ME30(PUAOB, 3BPUOUOHTOB,
npu 3TOM OGOABLUMHCTBO >KYKOB SIBASIIOTCS 300(paramu, a TakKe CMellaHHbiMW (300cmTodparm) m
pacTUTEAbHOSIAHBIMU (hrToaramm) Buaamm. XKy>KeAnLbl — Camasi MHOrOUYMCAEHHAS FPYTNA Ha3eMHbIX
>KYKOB Ha MOASIX M CTemMHbIX AaHALIapTax. [103TOMYy >KYKM CO CMELLaHHbIM MUTAHWMEM BCTPEYaloTCsl B
3aBMCMMOCTM OT OKPY>KalOLLer CpeAbl U TemnepaTypbl Bo3ayxa. KOMMAEKC XYKOB Ha pasHbIX MOASX
B paliOHe UCCAEAOBAHWIN COOTBETCTBYET BMAAM >KYKOB Ha BCEX MOASX. B TeueHue BeretaumoHHOro
NepuoAa MEHSIETCS COCTAB MUTAHUS XKYKOB: CHAauaAa MPeobAaAIOT XULLHBIE XKYKM, @ HAKOHEL, KYKU CO

CMELUaHHbIM MUTaHNEM.

KAroueBble cAOBa: Xy>KeAnupl, arpoueHos, KOro-Boctounbiii KasaxcraH, 3oodaru, 3ooputochary,

cutocparu.

Kipicne

Bapbuinayslk KOHBI3Ap CaHbI KaFbIHAH J1a, TYP
Kypambl JKaFblHaH Ja TOMbIpaKTa KeH TapaJiFaH.
Onemaik daynana 25000 Typi 6enrim. TykpiMmac
TYPJIEPiHiH epeKIle SKOJOTHSIIBIK OeHiMIeNTiTir
Oy KOHBI3IApABIH KeH TapailyblHa cebern 0o-
neim oTeIp [1]. Bapeuimayslk KOHBI3ZapIbIH Oa-
CBIM KOIIIIJIITT MOHOBOJIETHH/II TYpJepre >kaTajbl,
AFHM JKbUIbIHA Oip pet yprak Oepeni. bapeuiaybsik
KOHBI3MApIbIH O0achlM KOIIIIri — KOIMKOPEKTi
JKBIPTKBIILITAP, OYJT OJIap/IbIH MPAKTHKAIBIK MaHbI3-
JBUTBIFBIH aHBIKTAWIBI. bapbuigayslk KOHBI3IAP —
JTaJaJIBIK arpoIleHO3BIH MaHBI3IBI CEpPIKTEC], omap
3USH/ABI HACEKOMIAP/ABIH CaHBIH a3alThIM, 3USHKE-
CTep CaHBIHBIH KeOelwiH Tokrara anaipl. Kasipri
yaKpITKa JEHiH oeMie 0apbuIIaybIK KOHBI3IAPIBIH
arpoleHO3AapAbl KOHBICTAayBl JKallbl akmaparTap
enoyip xkwHanael [2-12]. ConpiMeH Kartap, Oy
TYKBIMIAC KypaMbIHIa ©CIMIIKKOPEKTI TYpJep e
Ke3Jieceli, oJlap aybUIapyallbUIbIFbIHA KOl 3USH
kentipeni, onapra Harpalus, Poecilus, Zabrus Tybic
exinaepi xatamsl [13].

biznin 3eprreynepimisre neiliH apHalibl arpo-
[eHO31apAarbl  OapbUIIAybIK KOHBI3IAp 3€pTTe-
MeTeH.

3epTTey MakcaThl — bappiinaybiK KOHBI3AapIbIH
arpoIeHO3arbl TYP KYpPaMbIH aHBIKTAy, OJap.IbIH

TIPIIUTIK afHAIBIMBI, MAayCHIMABIK OeICeHIUTIriH
JKOHE KOPEKTIK OalIaHBICHIH 3EPTTEY.

3eprTey aaicrepi

Makananpl jka3yra cebOenm OOJNBIIT OTHIpFaH
aBropmapapiH  2019-2020 xeuimapel  KYprisreH
3epTTey JKYMBICTAPBIHBIH HOTHXeJNepi. 3epTrey
JKYMBICTapel AnmMatbel o0mbicel  Kapacait xoHe
Tanrap aymaHgapbeIHIAFEI arporeHo3napaa (ounaii,
Kapa Owpjaii, apma) >Xypriziiai. MaTepuanmapast
JKUHAYy OapbhICBIHAA JHTOMOJOTHSIIAFBl HACEKOM-
JapAbl ycTayFa OpTaK oficTep NaiJalaHbUIIbL:
KOHBI3JAp/AbIH THIFBUIFAH JKEPIHEH >KOHE TOIBIPaK
OeTiHEeH KOJMEH, DHTOMOJOTHSIIBIK CY3TiIMEH Opy
apKBUIBI YCTAJJbl JKOHE TYHJIE KacaH/bl >KapbIK
Ke3iHeH e xuHamas! [14, 15, 16]. ConbiMeH Katap
OapeUIIayBIK KOHBI3ZApABl YycTay VImiH bapbep
TONBIPAK KakKmaubl Koamaueuiael [17]. 0,5 m mura-
CTHK cTakaH, OHbIH 1/3 OGemirine 4% QopmanuH
KYHWBUTFaH. 3epTTEITeH ericTik aymarbiHa 10 mMetp
apakambIKTHIKTa 10 KaKmaHHaH KOWBUIIBI, TOMTBIPAK
KaKIaH/1apbl MaMbIp COHbIHAH Ka3aHHBIH OpTachIHA
nerin Typasl. KaknanHad KoHBI3mapas! opoip 7-10
KYH/Ie *KMHaIl OThIpABIK (1-cyper).

3epTTey HOTMXKECIHJE XKHHAIFAaH MaTepuaiiap
3epTXaHaNBIK JKaFrfai/la MHKPOCKON KOMeTiMeH
AHBIKTAFBIIIITAPMEH aHbIKTAIAbI [ 18-25].
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1-cypet — TonbIpak KakmaHbIHA TYCKEH OapblIaybIK KOHbBI3Iap

3epTTey HITHIKeIepi )KIHE TAJIKbLIAY

Temenme 3epTTey HOTWXKECIHAE TaOBUTFaH
TYPJCPAIH AHHOTAIMSUIBIK Ti3iMi OepuIin OThIp.
3eprrey Hotmxkecinae 670 kaknmanmHaH 1012 mana
0apbUTIAYBIK KOHBI3 €CEIKE allbIH/IbI, 0JIap 9 TYBICKa
xarateiH 27 TYp (l-xecte). OnapabiH imiHae Oa-
CBIM Ke3leckeH Ttypuep: Harpalus smaragdinus,
Harpalus (Psedoophonus) griseus Panzer, 1796,
Harpalus (Psedoophonus) rufipes DeGeer, 1774,
Poecilus punctulatus Schaller, 1783, Poecilus
sericeus sericeus Fischer von Waldheim, 1824,
Poecilus versicolor Sturm, 1824, Amara aenea
DeGeer, 1774, Calathus (Neocalathus) ambiguus
ambiguus Paykull, 1790.

1-xecte Hotmxkeci 6oibiHIIa OHTYCTIK-1LBIFBIC
Kazakcran arpolieHO3apbIHIaFrbl  OapbLIIAYbIK
KOHBI3JIAPABIH IITIH/E TYP KYpaMbl )KaFbIHaH 0aChIM
tybictap Harpalus (10 typ, 38%), Amara (6 Typ,
23%), Poecilus (4 Typ, 15%), kanran 6 TybicTan 1-2
TYpPACH FaHa Oenrisi OOIb.

Harpalus smaragdinus (Duftschmied, 1812).
Kebine eciMaikTepMeH KOPEKTeHE I, ACTHIK TYKBIM-
JacTapra 3WsH KeATipedl, JOHHIH MICIM KeTiTy ca-
TBHICBIHJIA KEMipill KOpeKTeHeAl [5]. ApanacKOopeKTi.
CoHBIMEH KaTap, a3 KO3FaJIaThlH YCaK HeMece opTa-
I11a HACEKOMIaP IbIH KYMBIPTKAJIAPhI, IEPHICLIIEPI
JKOHE KyBIpIIaKTapbIMeH KopekreHei [18, 19].

Harpalus affinis Schrank, 1781. EricrikTep MeH
manrbpiHaapaa kesaeceni. I'eoxoproouont. Tpanc-
najeapKTUKaNBIK Typ. [laneapkTrukana Tayisl xep-
nepaeH 6acka 6apibIk skepae kesmeceni. KoHszgap
MayChIMHaH TaMbI3 00MbI Ke3/1eceIi. ApaiacKOpeKTi.
Kebine eciMaikrepmeH KopekTeHeni. bapibik sxep-
ne amerreri Typ [2, 12].
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Harpalus anxius Duftscmid, 1812. Ctenotrepmai,
CaNTBICTBIPMAJTBI JKbUTy cydrim (25°C-taH sxoFapsl)
TYyp. AparackopekTi. ETicTikTep MeH ImairsIHIapaa
Ke3Jiece]Ii.

Harpalus  brevicornis Germar, 1824.
KazakcTaHmbIK ofieTTeTi qana Typi, eTiCTIKTep MeH
HIAJIFBIHAAPAA Ke3Iece/Ii. ApaJacKOpPeKTi.

Harpalus distinguendus distinguendus
Duftschmid, 1812. [TomuronTer Me30dmt. ['eoxop-
ToOMOHT. Bapinbik sxepae amerreri Typ. Ericrikrep
MEH MIAJFBIHAAPAA Ke3Jeceli. DBPUTEPMIi TYp
(TOMeHTi JKOHE JKOFapFbl TeMIlepaTypajapa)
Oencenni Tipurimik erexi [3, 4].

Harpalus froelichii Sturm, 1818. I'eoxopTodu-
oHT. EricTikTep MeH manFsHaapa Ke3aecei.

Harpalus (s. str.) serripes serripes Quensel,
1806. I'eoxopToOnoHT. EricTikTep MEH NIaTFBIH-
napaa Ke3aecei.

Harpalus  smaragdinus Duftschmid, 1812.
I'eoxoprobnont. Apanmackopekti. Erictikrep MeH
MaFRIHAAPAA KE3IeCe .

Harpalus (Psedoophonus) griseus Panzer, 1796.
I'eoxoprobnonTt. Apanmackopekti. Ericrikrep MeH
HIAJIFBIHAAPAa Ke3IeCeIi.

Harpalus (Psedoophonus) rufipes DeGeer,
1774. IlomuBapwaHTTH TYp, aIlbIK OWOTOIN-
Tapjaa, ericTikrepae kesumeceni. ['eoxoproOu-
OHT. ApanackopekTi. MaMmblp COHBIHaH Ta-
MbI3 COHbIHA aeilin Oencenni. KebOerw keseHi
HIJIICHIH eKIHIIl JKapThICBIHAH TaMbI3JIbIH
opTacblHa AeiiH co3putaabl. JKanmaih keOeroi
mirgene eteni [5].

Poecilus (s. str.) punctulatus Schaller, 1783.
I'eoxoprobnont. XbipTkeim. Ericrikrep MeH
MaFBIHAApAA Ke3Iece .



P.Y. CaumoBa xoHe T.0.

1-kecte — OHTycTiK-11IBIFBIC Ka3akcTaH arpolieHo31apbIHIaFbl OAPBUIAAYBIK KOHBI3IAPIBIH TYP Kypambl

Tysic Typ

Canebl %

A. aenea DeGeer, 1774

A. eurynota Panzer, 1796

A. familiaris Duftscmid, 1812

Amara
A. similata Gyllenhal, 1810

22

A. (Bradytus) apricaria Paykull, 1790

A. (Bradytus) consularis Duftschmid, 1812

Anisodactylus A. signatus Panzer, 1796

C. (Neocalathus) ambiguus ambiguus Paykull, 1790

Calathus

C. (Neocalathus) malanocephalus melanocephalus Linne, 1758

Clivina C. collaris Herbst, 1784

Dolichus D. halensis Schaller, 1783

Microlestes M. minutulus Goeze, 1777

H. (Psedoophonus) calceatus Duftschmid, 1812

H. (Psedoophonus) rufipes DeGeer, 1774

H serripes serripes Quensel, 1806

H. distinguendus distinguendus Duftschmid, 1812

H. froelichii Sturm, 1818

Harpalus -
H. affinis Schrank, 1781

10 37

H. anxius Duftscmid, 1812

H. brevicornis Germar, 1824

H. (Psedoophonus) griseus Panzer, 1796

H. smaragdinus Duftschmid, 1812

P, cupreus cupreus Linne, 1758

P, punctulatus Schaller, 1783

Poecilus

P, sericeus sericeus Fischer von Waldheim, 1824

14

P, versicolor Sturm, 1824

Zabrus

Z. tenebrioides Goeze, 1777

bapabirsl:
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Poecilus (s. str.) sericeus sericeus Fischer
von Waldheim, 1824. KenTeren nacekommapiabH,
KYPJBIK YITyJapbIHBIH KOHE 0acka Jla OMBIPTKAc-
BI3JIAP/BIH CaHBIH TaOWFH TYPJAE PETTEHIi, OHBIH
imiHme Kayinti 3usHKecTep ae Oap. CreHorepmui
TYp, CaJbICThIpMalibl CybIK cyiirim (17-23°C) typ
[3].

Poecilus versicolor (Sturm, 1824). Arponana-
madrapaa 6ackiM Ke3AeCeTiH TYpIepiH 0ipi 00JIbI
TaObuTabl. bapnelk maHmmadTTapaa, HerisiHze
eTiCTIKTEepAe XoHE OHBIMEH IIEKTeC alMakTapia
na kesmeceni. JlepHacuigepi erictikre je, IIEK-
Tec aliMakTapblHAa Aa Ke3zxecTi. byn Typ exinnepi
MEXaHUKAJBIK KYpaMbl )KCHIUT TONBIpaKTapra Oeiim
(I'ycesa, Kosanb, 2008). Benrini mBen kapadbumno-

norsl Kapa Jluagportein (Lindroth, 1985) aiitysin-
ma Oy Typ P. cupreus-xe Kaparanaa Kcepodrimi
Oonbinm Kenexai. Apangac KOPeKTi, TYpJli MOAEHHU
OCIMJIIKTEPMEH KOPEKTEeHiIl, 3usiH kenripeni. Kek-
TeMJIe KYpraK aya paublHIa IEHECIHIET1 Cy Tere-
TEHJIITH KaJIIbIHA KEJITIPy YIIiH, OCIMIIKTepAiH
LIBIPBIHBI OCKiHAEPiH KeMipeni [4, 19]. OBpubuoHT.

Poecilus cupreus (Linnaeus, 1758). byn Typaix
x)aumel Tipriiiri Poecilus versicolor Typine ykcac,
xui Oipre kesmecenmi. ANBIPMAIIBUIIBIFBI YCTIHTI
KaHATBIHAAFbl WBIK TICIIECIHIH aHBIK €MECTIriMeH
epexueneneni [5]. Poecilus cupreus 0ip-OipiHeH
€/19yip aNlIaK OpHANTACKAH dPTYPIIi arporieHo3aapa
0aceIM Ke3/eceTiH KeH TapanFaH Typ. Ol KOpeKTiK
0alimaHbICHl KE€H KOMKOPEKTI KBIPTKbII OOJBIM Ta-
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ObuTanel. bynl Kolopaj KOHBI3BIHBIH Leptinotarsa
decemlineata Say eH MaHBI3IBI SHTOMO(]ATH KOHE
Onrycrik-UIsirpic  Kazakcran arpomanamadrsia-
Jla ©H JKWi Ke3/IeceTiH Typ. ArpoleHo3aapaa Oy
OapbUTIAayBIK KOHBI3TAPIBIH CaHbI €TiCTIKTIH IMIeTKi
JKaFbIHA KaparaH/ia OPTaHFbl 06JIiriHe 0aChIMBIPAK
Ke3jecelli, OWUTKEHI ONapIblH KOPEKTeHYl MKOoHE
Ke0ero1 YIITiH eTe KOJIAMIbI 00JIBIT TaObLTa b [7].
Zabrus tenebrioides Goeze, 1777 = Zabrus
gibbus Fabr. — koniMri acThIK 0apbUIIAYBIK KOHBI3HI.
Ken tapanras Typ, KYH/II3 TaC aCTBIH/A THIFBIIAbI,
TYHJIe acThIK JoHIMEH (Oumaii, Kkapa Oupaii, apmna)
KOpekTeHeni. bymap  BUIFAIIBUTBIKKEL — OeifiM
OONFaHMIBIKTaH, Cyapy Ke3iH/e CaHbl KOl Ke3IeCe/I.
KoHp3nap ke0iHe MayChiM COHBIHIA IIBIFAJIbI,
JEpHICUIIEepl KBICTAHABI JKOHE Mamblp COHBIHIA
TONBIpaKTa KybIpllIakka aiHanajel. KoHbI3nap
€riCKe JOHHIH TOJBICKAH KE31HJIC KOHBICTAHBIII,
TYHIE aCTBHIKTBIH XYMCAaK JoHIMEH KOPEKTEHEI.
Jounmi nakeUaapAbl SKMHAN OOJFaHHAH —KeHiH
28-34°C KypFrakUIbUIBIKTA, KOHBI3IAp ©37epiHe
KOJIaibl kepiaepre ThIFbUIaabl. ON TOMBIPAKTHIH
BUTFANIABUTBIFBIHA OailIaHBICTHI O0TaAbl. TaMBI3IbIH
SKIHII XKapThICHIHAH KhIPKYHEK-Ka3aH/1a aHaJIbIFbI
KYMBIPTKaJapblH TOMBIpAaKKa 5-15 cM TepeHOikke
cananbl. Erep aHambIK Ky3MiK JAKBUT JOHIMEH KaKChI
KopekteHnce 120-270 sxyMBIpTKa, ajl KOpeKTenoece
30 KyMBIpTKa canaabl. OMOPHOHAIBIBIK Ja-
MyBl TOYNIKTIK Temmeparypa 23-25°C Goica,
9-12 kynre, an 12-14°C Goxca, 20-25 kyHre co-
3putaabl. JlepHocinaepi TyHae Tomblpak OeTiHe
IIBIFBIT, ACTHIK MAaKbUIIAPBIH JKallbIpaKTapbIMEeH
KopekTeneni.  KyHmi3  okambIpakTapislH  Oip
OenikTepiH iHAepiHe TapTaasl. JepHacingepi Ky3aik
ericke 3usH KenTipeai. 0-5°C calKbIHIBIK TYCKEHIE,
JepHACIIIepi KOPEKTEHYIH TOKTATHII, TOIMBIPAKKa
30-40 cM TepeHiKKe KbIcTayFa kereai [4, 12].

KopbITBIHABI

Onryctik-Ierpic  Ka3zakcTaHHBIH — arporie-
HozmapbiHaa 2019-2020 >KbuIAapsl KYpri3iuireH
JAManblK ~ FBUIBIMH-3EPTTEY  JKYMBICTaphIHBIH
HOTIDKECIHAE  KATTHIKAHATTBUIAD  OTPSABIHBIH
0apbuIIayblK KOHBI3AAD TYKBIMAACBIHBIH 9 TYbI-
CBhIHA JKaTaTbIH 27 TYpi aHbIKTaIAbl. 670 TombBIpaK
KaknanbiHaH 1012 mama  OappUImayblK  KOHBI3
ecenke anbiHabl. OnapblH imIiHAEC OackiM Ke3ze-
ckeH typuep: Harpalus smaragdinus, Harpalus
(Psedoophonus) griseus Panzer, 1796, Harpalus
(Psedoophonus) rufipes DeGeer, 1774, Poecilus
punctulatus Schaller, 1783, Poecilus sericeus
sericeus Fischer von Waldheim, 1824, Poecilus
versicolor Sturm, 1824, Amara aenea DeGeer,
1774, Calathus (Neocalathus) ambiguus ambiguus
Paykull, 1790. Arponieno3nap ¢ayHachIHBIH HETi3iH
MOJUTONTHIK Me30(QMIbAl OapbUIAaybIK KOHBI3AAp
Kypaiigel. CyapbUIaThiH €TIiCTIKTEpAe O0aphlIIaybIK
KOHBI3/Iap CaHbI XKOFaphI XKoHE onap rurpoduep,
Me3oduinep, 3BpUOMOHTTAapAaH TYpaabl XKoHE Oy
JKepiiepae KOHBI3IApAbIH KOTIIUTIIri 300¢arrtap.

Keiprrpinrap (300dar) MeH ©OCiMAIKKOPEKTi
(putodar) TomTapaplH apacblHOA KOPEKTEHYIiH
apamac Typi ©Oap. bynm ericrikrepaeri, mana
naHgmadTapbIHAAFEl Kep KOHBI3IAPHIHBIH €H KOIl
T0OBI. COHABIKTAH OapbUIAAyBIK KOHBI3AAP ilIiHAe
apajac KOpEeKTi Typiep TIpIIUTIK OpTachlHa, aya
TeMIepaTypacbiHa OaliIaHbBICTBI Ke3AeCeI.

3eprrey alMaFblHAAFBl TYPJl ericTikrepheri
OappUIIayBIK ~ KOHBI3MAp  KeIIeHi, OapIIBIK
eTicTiKTepAeri 0apbuIAaybIK KOHBI3AAP TYpJIepiMeH
colikec. BereranmusimelKk Ke3eHAE KOHBI3IAPIIBIH
KOPEKTIK  KYPBUIBICHI ~ ©3Tepeii:  aJFaliKbiIa
KBIPTKBIII KOHBI3JAp, COHBIHIAA apajacKOpeKTi
KOHBI3/1ap 0ackIM OOaIbI.
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BEKIPET¥KbIMAAC bAAbIK ©OHAIPTILUTEPIH
TAHBAAAY SAICTEPIHIH TUIMAIAITI

baAbikTapAbl >KacaHAbl OpTapa ecipy KesiHae TaHbaAay >KYMbICTapbl KenTereH 6HAIpiCTikK
NPOLECTEePAIH Heri3ri sAeMeHTTepiHiH 6ipi 60AbIN TabbiAaAbl. By Makaraaa >kacaHAbI OPTAAAFbl TYMbIK,
JKYMEeAi CyMeH KamTamachi3 eTy KoHabiprbiaapbl (TXKCKEK) >karaaiblHaa ecipiareH 6exkipeTykbiMaac
GanbikTapblH TaHb6aAay O6OWMbIHLLIA XKYPri3iAT€H 3epTTey >KYMbICTapbiHbIH, HOTUMXKEAEPi KEATIpIAreH.
byA aTaAraH 8AicTemeHi KOAAAHYAbIH apTbIKLIbIAbIFbI GOAbIN BGUMOAOTMSIABIK, KayirCi3Airi, >XbIAAGM
JKOHe >KapakaTTamanTbiHAbIFbl. TaHbanay aaicTemeAepi acipece OekipeTykbIMAAC 6GaAblK, TypAepiH
(kopTna, niAmai, opbic Gekipeci, cibip 6ekipeci, cympik >koHe T.0.) ecipyAe KaxkeTTi eHAIpiCTik
npouectep KesiHAE, COHbIH IlIHAE: eHAIprilTepAl AaMbIHAQYAQ, YbIAABIPIKTATY KOMMAHMACHIHA
GaAbIKTapAbl ipiKTey Ke3iHAE, >KYMbICLLbl-AaHAAbIK, YAIPAEPIH aCbIAAAHADBIPY >KYMbICTapbl KE3iHAE,
bekipeTykbIMAAC 6aAbiKTapAbl  ©CIpY  LIapyaulbIAbIKTapbiHAAFbl  GaAbIKTapAbIH  ©MipLIEHAIAITIH
aHbIKTay Heri3iHAe KOAAaHbIAaAbl. Makarapaa OekipeTykbIMAAC 6aAblKTapAbl COTTI TaHOGaAayAbl
JKYPri3y ywiH 6aAblK, AEHECiHiH 3epTTeAeTiH TMIMAI OpbIHAGPbIMEH TUIMAI SAICTEMEAEpi KeATIpiAin
cunaTTasraH. bekipeTykbiMaac HaabiKTapFa MMKPOCXEMaAbI MACCUBTI MHTErpaumsiAaHFaH TPAHCMOHAEP
(MNT-TaHbaAbl) AATUMKTEPIH LLMPUL-MHXKEKTOP KOMEeri apKbiAbl AYPbIC OPHAAACTbIPYAbIH >KoHe
TaHbaAayAblH CaAbICTbIpMaAbl Hacka aa eaictemeaepi cunatTasFaH. CoHbiMeH Katap 6GaAbIKTapAbl
TaHOaAay >KYMbICTapbIH XKYPri3y Ke3iHAEri >KyMbIC OPbIHAAPbIHbIH KOAAMAbl OPHAAACYbl KEATIPIAreH.
3epTTey >XKyMbICTapbiHaH aAbiHFaH HaTvkeaepaeH TXKCKEK >karaarbiHAQ ecipiAeTiH bekipeTykbiMAac
GanblkTapAbl TaHOaAQyAbIH TUIMAT XKBHE Te3 XKYPri3iAyre ComMKecTi 9AICi aHbIKTaAbIM CUMATTAAAbI.

Ty#in ce3aep: akBakyAbTypa, bekipeTykbiMaac baabikTap, TaHbasay, kpictaty, TOKCKEK.

N.H. Sergaliyev', B.T. Sariev?, A.N. Tumenov?, S.S. Bakiyev*

NCJSC “Makhambet Utemisov West Kazakhstan University”, Kazakhstan, Uralsk
2NCJSC “Zhangir Khan West Kazakhstan Agrarian-Technical University”, Kazakhstan, Uralsk
3LLP WKB “Scientific and Production Center of Fisheries”, Kazakhstan, Uralsk
4RSE on the REM “Al-Farabi Kazakh National University”, Kazakhstan, Almaty
*e-mail: serik_2595@mail.ru

Efficiency of tagging methods
for sturgeon fish producers

Fish tagging is a necessary part of many production processes when growing in regulated systems.
This article presents the results of research work on tagging sturgeon fish grown in artificial conditions
of recirculating aquaculture systems (RAS). The most important advantages of using this method are bio-
logical safety, efficiency and non-traumatic. Fish tagging methods are mainly used in the cultivation of
sturgeon species (beluga, ship sturgeon, russian sturgeon, siberian sturgeon, sterlet, etc.), which are nec-
essary for many production processes, including: harvesting of producers, selection of fish for spawning
companies, breeding work with repair and breeding stock, determination of viability in sturgeon farms.
For successful tagging of sturgeon fish, the article presents the most effective places of the studied area
and methods of tagging. An example of the correct position of the chip sensor of the passive integrated
transponder (PIT mark) when administered with a syringe-injector is presented, as well as the results of
alternative methods of tagging sturgeon fish. The optimal location of the workplace during fish tagging is
also described. The results of the study are aimed at determining the most effective method of tagging,
which contributes to effective and efficient work in the cultivation of sturgeon fish in the RAS.

Key words: aquaculture, sturgeon fish, tagging, wintering, RAS.
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3¢ hekTMBHOCTL METOAOB MeyeHHs
NPOM3BOAUTEAEH OCETPOBbLIX PbI6

MeueHne pblb SBASIETCS HEOOXOAUMbBIM 3AEMEHTOM MHOIMX MPOM3BOACTBEHHbIX MPOLLECCOB
Mpu BbIPALLMBaHWM B YCAOBUSIX PErYAMPYEMbIX CUCTeM. B AaHHOI cTaTbe MpPeACTaBAEHbl Pe3yAbTaThl
MCCAEAOBATEALCKMX PABbOT MO MEUEHMI0 OCETPOBbIX Pbi6, BbIPALLMBAEMbIX B MCKYCCTBEHHbIX YCAOBUSIX
YCTAaHOBOK C 3aMKHYTbIM LMKAOM BOAOCHaGXeHus (Y3B). Hauboaee BaxkHbIMM MpEUMyLLIECTBAMM
MCTMOAb30BaHUS AQHHOTO METOAQ  SBASIIOTCS  OMoAornueckas 6e30mnacHOCTb, OnepaTMBHOCTb U
HETPABMATUYHOCTb. METOABI MeueHusi pbiG B OCHOBHOM MPUMEHSIIOTCS MNP BblpalLMBaHMM OCETPOBbIX
BMAOB pblI6 (6EAYra, LM, PYCCKMI 0CETP, CUBMPCKMIA OCETP, CTEPASIAL M AD.), OHU HEOOXOAMMbI AASI MHOTUX
NPOM3BOACTBEHHbIX MPOLECCOB, BKAIOYAs: 3arOoTOBKY MPOM3BOAMTEAEN, OTOOP pblb AAS HEPECTOBOW
KOMMaHUK, MAEMEHHYI0 PaboTy C PEMOHTHO-MATOUYHbIM CTAAOM, OMPEAEAEHME >KU3HECTOMKOCTU B
OCETPOBbIX XO35MCTBAX. AAS YCMELWHOro NPOBEAEHUS MEYEHMSI OCETPOBbIX Pblh B CTaThe NMPEACTABAEHbI
HanboAaee 3(H(PEKTUBHBIE MECTa MCCAEAYEeMOM OOAACTU U MeTOoAbl MeueHus. [1peacTaBaeH npumep
MPaBUABHOTO MOAOXEHMUSI MUKPOCXEMHOIO AaTUMKa — MACCMBHOIO MHTErPMPOBAHHOIO TPAHCMOHAEpa
(MAT-MeTKM) NMpU BBEAEHUM C MOMOLLBIO LIMPULIA-MHXKEKTOPA, a TakXKe MPEACTaBAEHbl Pe3yAbTaThl
AAbTEPHATMBHBLIX METOAOB MEYeHUs OCeTPOBbIX Pbi6. TakxKe OrnMcaHo ONTUMAAbHOE PACMOAOXKEHUE
paboyero MecTa npu NpoBeAeHUN MeueHms pblb. [oAyUYeHHbIE PE3yAbTATbl MCCAEAOBAHMS HAMPABAEHbI
Ha onpeaeAeHve Hauboaee 3hPEKTUBHOIO METOAQ MeueHusi, crnocoberayiollero 3hekTUBHON 1

orepaTv1BHom paboTe npu BbipaLLMBaHMM OCETPOBbIX PbI6 B ycAOBMSX Y3B.
KAtoueBble cAOBa: akBaKyAbTypa, OCETPOBbIE Pbibbl, MeYeHue, 3umoBka, Y3B.

Kipicnoe

Baneikrapael  Oenriien, TaHOaNay KONTEreH
OHJIIPICTIK MPOIECCTEPAiH HETI3T1 JIeMEeHTTEPiHIH
0ipi Oombrn kenenmi. COHBIMEH Katap OalbIKTap.Ibl
TaHOamay op TYpJi UXTHUOJIOTHSUIBIK 3€pPTTEYNIepi
(OanpIkTap yHipaepiHiH CaHBIH aHBIKTAY, YHipIeHY
JKOJITAPBIH aHBIKTAY JKOHE T.0.) )KYpPTi3y Ke3iHme me
KECHIHEH KOJIJaHBUIBIN OThIpas [ 1-7].

Ipi >xacannmel Oanblk ecipy IIapyamrbUIBIKTa-
pBIHIA OANBIKTAp Al UACHTU(UKAUSIIAY YITiH )KOHE
OHIIPICTIK KYMBICTApPIbIH THIMIUIIH aHBIKTAy
MakcaThlHJa OallbIKTappl TaHOalay Hemece Oed-
riney *yMbIcTapbl O€JICEeHIi KYPTi3UTil OTHIPaIbI.
OliTKeH1 eHJIprilTepAl NalbliHAAy Ke3iHAe, YbLI-
JIBIPBIKTATy VIIH OanbIKTapAsl ipikTey Ke3iHe,
KYMBICIIBI-aHAJIBIK YHIpJIEPMEH achbULIAHIBIPY JKY-
MBICHI K€3iH/e, TIPUIIiK eTyre OeHiMAiIiriH aHbIK-
Tay Ke3iH7e, )Kac ImadaKTapsl Cy KoiMaapra xioe-
Py Ke3iHJie oap bl Oenriyien oThIpy KaxkerTi [8-15].

BekipetykpiMaac OanblK TypiepiHiH kKac Iua-
OakTapelH pPaTdOAKTUBTI HW30TONTApMEH TaHOa-
NayAblH aJFallKbl JKyMbIcTapbl S50-mi Kpuigapaa
Kypunnik Oanblk ecipy 3aybITTapblHAa OacTaifaH.
Opman keitin Oipriamenn 1955 xeumaper MLUIL
borosisnenka xone I'.C. Kap3unkunaep 0aibIk 1ma-
OaKTapbIHBIH TOOBIH CY OPTaChIHIA PaIHOAKTHUBTI
KaIBIMMEH TaHOAmaymblH OJICTEMECiH OHIeN
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meiFaprat [16].

OHAIpiCTIK KYMBICTApIbIH Tana0dblHA call ca-
JMBIHATHIH TaHOAJTApABIH TYpJepi cakraily Mep-
3iMiHe, OaNbIK TYpiHE KOHE YKAChIHA OaNIaHBICTHI
0onanpl. XKanmel TaHOanapra KOWBUIATHIH €H 0acTh
TajanTap:

- TaH0ajay >KYMBICTAPBIHBIH T€3 KYPYi;

- CaIIbIHATHIH TaHOAJIAY )KYMBICTAPBIHBIH HEME-
ce Kypaut a0 IbIKTaphIHBIH TOMEHT1 O6arana 00Jysl,

- OaNBIKTap/bIH OMIPIICHIUIINHE 3USHBI TH-
MENTIHAEH;

- cajplHFaH Oenriiey HeMece TaHOaTapIbIH
YKOFaJIBII KETTIEH KaXKETT1 Mep3iMre AeHiH cakTatysl
(eMip OoiibIHA);

- cajJBpIHFaH TaHOAIapABIH Te3 KepiHyi, oci-
pece OaNbIKTApABIH TONTACHIT HEMECE JaIajIbIK
XKaFJaia )KypreH Kes3ze;

- MYMKIHIIriHIIE TaHOamaH Kol MOJIIMET aia
aNaThIHAAN MYMKIHIIUTIK OONYBI;

- caIlbIHFaH TaHOAHBIH OipHEIIe peT KOJIJaHbLTY
MYMKIHIIUJTITiHIH OOTyBI.

CoHbIMEH KaTap TaHOAanapiblH KapamaibiM,
YHEeM/Ii )kKoHe TaHOaNlaHFaH Japaliap IsiH OoanakTa
HaKThl UACHTU(QUKALUSAIaHYbI KakeT [8, 17-19].

TanOanay omicTepiHiH KeITereH TypJsiepi Oei-
rim. CoHbIH imiHAe OaJbIKTapabl TaHOANAYABI €Ki
TOTKA TONTACTBIPAAbl — CEPHUSIIBIK J>KOHE IKEKe-
JICHTCH:
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- CEepUSIIBIK TaHOAIAY 9J1iCi—OaBIKTap IbIH KbI-
HBICBI, )KaChl, IIBIFY TeTi OOWBIHINA KOJITaHBUIA/IBL;

- JKEKEeJIeHTeH TaHOamnay 9Jlici — OanbIK eHip-
rilTepid KyKaTTaHIbIpy Ke3iHZe, YpHarsl OOMbIH-
ma eHmiprimrepai Oaranay Ke3iHme, CeICKIHSITBIK
OenrijepiHiH JAMHAMHUKACHIH 3epTTey OapbhIChIHAA
KOJIIaHBLIa IbL.

banmbik ecipymin ToxipuOeciHme OaabIKTapIbI
TaHOAJAYJIBIH TOPT JMICTEMECi KOJJIaHbLIAIbl —
KaHATTapblH Kecy, OosyJapMeH MapKHpOBKajay,
KPUOKJIEIMEH/IEY KOHE TEPMOKIIEHMEHICY.

OHuipicTik XaFaia KocrmapiaHFaH MaKcaTka
opai, OambIKTapBIH TYPl MEH KelleMiHe OaiaHbI-
CTHI KeJIeciieTiiel Oenriiey Typiepi KO TaHbIIa b

- imki TanOanay: MacCUBTI MHTErpallUsIaHFaH
tparcrionnep (IIMT) TanOanaymap, MarHUTTIK
KOATaNFaH CBHIMABIK MuKporagOamap (CWT),
XUMUSUTBIK 3aTTap (OKCUTETPAaLMKINH), TePl acThIHA
EHTI31JIEeTIH OpTaHUKAaJIBIK OOosTyIap, JaTeKcTep;

- CBIPTKBI TaHOaJay: ipi Kapa MagapbIHa (CHBIP
JKaHyapbl) apHaJlFaH KIHUICTap, KbICTBIPFBILITA,
SIKOPJIBI TaHOANAP;

- 0OostylapMeH TaHOajlay MbICAJIbl HEOH bl 00-
SyJIapMEH JKOHE OallblK JICHECIHE CypeTTep calry
apKBLIIb;

- i1MekTepi MeH Ky30e KaHATTapbIH Kecil aixy
apKbUIEI TaHOanay [8, 20-22].

3epTTey KYMBICTaPBIHBIH MaKCaThl: OHIIPICTIK
JKarmaiina OeKipeTYKbIMIAC OabIKTaphIHBIH JKY-
MBICIIIBI  TONTAPBIH KOHE OHAIPTiITEpiH 6ecipy,
KBICTATY, KOIIIipY, TACBIMAJIAY KYMbBICTaphl KE3iH e
TUIMI TaHOAIAy SICTEepiH ManganaHy.

MarepuaJ ;kHe 3epTTey daicTepi

3eprrey skyMbicTapel JKoHrip XaH aTbIHOAFbl
BKATY-mig FeuteiMm  OackapMachkl  FBUIBIMHU-
seprrey uHCTUTYTHIHBIH (F3M) 06azaceiama KP
AybUl MIapyallbUIBIFBl MHHUCTPJIITT MEMJIEKETTIK
MekemeciMeH xacanraH 27.01.2020 O xpUIBIHBIH
Ne 05-02/06 xemicim-mapteiHa coiikec 2018-2020
KbUIIApFa apHaJlFaH  ArpOeHEepKacil  KelleHi
CaJlaChIHZAFrbl KOJAAaHOAbl 3epTTeyjep aschlHAA
267 «FpubiMu — 3epTTeyiep >KoHe OUTIKTLTIKTIH
KOJDKETIMAIUTIITIH apTTBIPY» OIO/KETTIK Oarmap-
mama 101 «bargapmamManbIK-HBICAHAIB KapKbI-
JMaHOBIpy HIEHOEpIiHIEeri FBUIBIMH  3epTTeyJiep
Kyprizy» Oarmapnmama Oemimi 156 «3eptreynep
MEH KOHCAITHHITIK KBI3METTEPIi TOJNey» epeK-
nreniri  OolibiHIa «XKacanapl ecipim-keOelTyaiH
TUIMJIUTITIH )KOFaphLIaTy MaKCaThIH/1a TeHETUKAIIBIK
omicTeMenep i KOJJIaHa OTBHIPHIT OEKipeTYKbIMIAC
OanbIKTapbIH >KYMBICHIBI-AaHANBIK YHIpIepiH Ka-
JBIITACTBIPY» TaKbIPbIOBI OOMBIHIIA OOHUTHPOB-

Ka JKYMBICTapbl Kyprizinmi. boHuTHpoBKa Ke3iH-
Je >KMHaKTanraH ciOip Oekipeci, cylpik, KopTha,
minMaid, Oectep OymaHbl (KOPTHAXCYHpPIK) XKoHE
posiek (opeic Oekipecixcibip Oekipeci) OaibIKTa-
PBIHBIH >KOFapFbl KYMBICIIBI TONTAPBIMEH OHAIpP-
rim y#ipiepin Tanbamay sxymbicTapsl 2019 xbii-
nele mrge apiHaH 2020 KBUIABIH aKmaH aibl
apanbIFbIHAA KYPri3ingi.

Kofipiran Tamanrapra OaillaHBICTHI TaHOAIAY-
IIbIH, KEKEJICHI'eH TYpi KOJJaHbULABI. Bambikrapast
TaHOasay ojicTEeMeCiH >XYprisy YIIiH TaHOaay
OPBIHBI AJIJIbIH aJla JaiibIHAANBII anbIHbL. Tanbanay
KYMBICTaphl YIIiH ajblHFAaH OaJbIK BIHFAMIIBI XKa-
TBIN, MEXAHUKAJBIK XapakarrapAsl (IIOPIIBIHFaH
Ke37Ie JKepre KyJIaybl HeMece 0achlH YCTENTe COFYHRI)
001 IbIpMay YIIIiH apHaibl CTOWKara HeMece yCTemre
KATKBI3bLIAED) [23-25].

bromncus npouecciHeH HakThl —aHBIKTAJIFaH,
KblcTaTyra kiOepineTiH OanblKTapeiHa TaHOanay
JKYMBICTaphl Katap Kyprizingi. byn aramnran omic-
TeMe OEKIpEeTYKhIMIAC OalIBIKTapAbl KBICTATy IIPO-
neccrepiniy Oipi Oonbin TaObULIBL JKuHaKTanFaH
OanpIkTap TOOBIH TaHOAJAy YKYMBICTAphl JKOpHAIFa
JKa3bIT TipKeJin oTeIpabl. Tanbanay KyMbICTapBIHAH
OTKi31IT'eH OHIPTill OaJIbIKTap apHaibl JalbIHAAIFaH
KbIcTaTy OacceiHaepiHe OThIPFhI3bULIBL.

XKorapeiga aranraH >KyYMbICTapAbl XKyprizy Oa-
pHICBIHIA TaHOanay omicTepiHiH OipHele Typiepi
KonmanelAel. COHBIH IINIHAE €H THIMIL, 3aMma-
HayW oficTeMeHiH Oipi Oombmm TabputateH [IUT
TaHOasayaapbl KONJaHbICKa KeOipeK mai1alaHbUIIbL.

[IUT Tanbamapsl HHTETPAIABIK TPAHCIIAHAEPII
Oonmeim kenenmi. Onmap apHAWBl SJIEKTPOHIBI CXe-
MaMEH >KaOJBIKTANIBIN, MUKPOIPOLECCOPIbl YHII-
Tapaa OpHajacTeIppUTFad. Ojap apHAWBl ©31HIIK
KyaT Ke3iMeH jKa0JAbIKTaaMmaca Ja JIeTCKTOPJIBI
KO3ZBIPFBILI MATHUTYpAchl Maiiia 00JIFaH Ke3e onap
©3iHIH UACHTH(PUKAIUSIBIK KOJBIHAH Xabap Oepe/i.
DJNeKTpoHABl cXeMachl 0ap TaHOaHBIH Meepi
op Typmi Oomanel. Byn eHzipymi KOMOaHUSHBIH
oHiMiHe OaiimaHbICThI 1,2%8,0 MM 1eH 2,1x12,2 MM
apasbIFbIHa e3repin Typasl (1-cyper).

ArtanraH TaHOamap oWHEKTI KaOBIpIIaKTapMEH
KOPITAJIBIN  OpaJiFaH JKoHE OaJIbIKTapFa eHTi3iI-
TCHHECH KeHiH KaHjail jna Oip 3usHABI acepl kKOK
HeMece OanbIkTap aybIpchiHOainpl. [laiimamany
Mep3iMi MEeKTeyci3, COHai ak 0ip KOJITaHbUTFaHHAH
KeifiH Kaiita Konnanyra oonansl. [IUT TanGamap sl
KeyZle KaHaT acTbIHOArbl Tepi acThlHA HeMece
apKa KaHATBIHBI MaHBIHAAFbl Tepl acThl OYJIIIBIK
eTTepiHe WINPHL-MHXEKTOPIaphl apKbLIbI €HT131III.
Enrizinren [IUT TtaHOanmapnblH akmapaTtblH OKY
MOPTATUBTI KON JIETEKTOPHIMEH KAIIBIKTBIKTaH
JKY3ere achIpbUIAbI (2-Cyper).
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1-cyper — [IUT TanbanapapIH HyCKanaphl:
a) 1 — uun eHrizymi uHe,
2 — TIOPTATHBTI KOJ AETEKTOPHI (CKaHep),
3 — IIIPHI-WHKEKTOPEL;
9) MHUKPOIIPOLIECCOPJIBI YHII KOIeMIepi

2-cypet — [TopTaTnBTi KOJI eTeKTOPHI apKbUIbl Kamblkrad [INT TanOaHbl OKy

3epTTEy HOTH:KeNEepi KoHe oJapAbl Taj-
KblL1ay

JXocnapiaanraH FeUIBIMU-3€PTTEY KYMBICTAP/IbI
JKY3ere achlpy MaKcaTblHJa OOHHTHPOBKA JKYMBIC-
TapblHAaH KEHiH ipikTenreH OanbkTap Owomncus
OIiCTEeMECIHEH OTKI3IIiM, KhICTaTy >KYMBICTapbIHa
KiOepiireH Ke3ae KemrTereH OaibIKTap TOOBIH
[IUT ranOamay omictepiMeH »xoHe OipHemie na-
Ha OaybIKTap TOOBIH (Cibip Oekipeci jKoHE POJIEK)
KYHpBIK KaHaTTapblHa OeNri calmyMmeH jkoHe OyHip
IJIMETIIEKTEPiH CaHaIl OTBIPBIN KECIll alry omicTepi-
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Men Oenrinenmi. [IUT TanOanaymapapl maiina-
naHy OapbiChiHAa OaNbIKTapAbIH AaybIPCHIHY He-
Mece JKapakaTTaHy Oenriiepi maiga OOJFaH JKOK.
Kepicinmre tagbanay opbIHIApBIHBIH TEpi YCTi Ka-
Oatbl Oiticim, »ka3putbin kerTi (1-kecre). FrutbiMu-
3epTTey JKYMBICTAPBIH XKYprizy OapeickiHma [IUT
TaHOANapBIHBIH asKTalyblHa Opail OaJIbIKTapIIbIH
KYHpBIK OOIKTepiHE TYPMBICTBIK IApyanibUIbIKKa
naiflalaHaTblH IJJACTMACTBl XOMYTTap Taijiana-
HBU1IBI (3-cypeT). CoHbIMEH KaTap OyHip inMerniek-
TepiH OachblHaH KYHWPHIK KarblHAa OOiyiail caHabI
KeCiM aJbIHBIT OTBIPIBI.
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1-kecte — [1IUT Tanbanay omicTeMeCiHiH HOTHKEC]

Ne | Banbik Typi [TUT Tanba Ne Bacceitnmin
HHBEHT. No
1 Koprna 94778
2 Koprna 94776
3 Koprma 94781
4 Koprma 94790
5 Koprna 94784 00000634
6 Koprna 94777
7 Koprma 94789
8 Koprma 94782
9 Koprna 94785
10 Koprna 94783 00000640
Koprna 2 npaua ITUT TanGace3 00000634
Bapneiret: 12 nana
1 ITinmaii 99944
2 ITinmait 94763
3 ITinmait 94761
4 ITinmaii 06546
5 ITinmaii 94766
6 ITinmait 94773
7 ITinmait 94765
8 ITinmaii 94771
9 ITinmaii 05552 00000640
10 ITinmait 99933
11 ITinmait 99931
12 ITinmaii 99943
13 ITinmaii 94752
14 ITinmait 94754
15 ITinmait 94769
16 ITinmaii 94753
ITinmaii 5 mana IIMT ranbacei3
Bapneirsr: 21 nana
1 ITinmait 94779
2 ITinmaii 94755
3 ITinmaii 94767
4 ITinmait 99945
5 ITinmait 94774
6 ITinmaii 94780
7 ITinmaii 94759
8 ITinmait 94758
9 ITinmait 94757
10 ITinmaii 06548 00000643
11 ITinmaii 06547
12 ITinmait 94751
13 ITinmait 94770
14 ITinmaii 94768
15 ITinmaii 94756
16 ITinmait 94760
17 ITinmait 94762
ITinmaii 9 nana ITUT Tanbacei3
Bapnbirsl: 26 nana
1 Ilinmait 26 mana I[IUT Tanbaces | 00000639
2 ITinmaii 26 nana I[TUT tan6acez | 00000644
3 | CiGip 6exkipeci | 26 mana I[IUT tagdacez | 00000636
4 | Cibip Gexkipeci | 1 mana [TMT tan6ace3 31

Bapnbirsl: 79 nana

3-cypet — TypPMBICTBIK [IACTMACThI
XOMYTTapMeH TaHOaay dfici

CypeTTe KepiHIm TYpraHmail KYHPBHIK Oellik-
TEpiHE IJIACTMACTBI XOMYTTapJAbl Tary apKbUIbI
tagOanmay omictepi oHall kyprizinmi. JlereHmeH
KYHIETIKTI OambIKTapIblH KYH-KalbIH MamaHmap
TeKcepy OaphiChIHIA JeHeaeri Oerje 3arTapibiH
JneHe OelliriH  Kaxkam, kapanaybl —OalKaijibl.
OliTkeHi OanpIKTap KY3y OapbIChIHIA KHMBLI
KO3FaJIBICKA KYHPBIK KaHATHIMEH KOIl TYCKEHHCH
KeifiH i3 Kanmeipa Oactanmbl. [3 Kamawlpy ophIHIa-
pBI TEpeHJIEeN, XKapakaTka alHalbIl, JIEHEeJeH KaH
Oemniktepi kepine Oactazpl (4-cypet). by nerenimiz
OaNbIKTapAbIH JieHe OOJIKTEepiHiH >KapaKaTTaHBII,
(bM3HOIOTUSIIBIK KaFAalbl KYHHEH KYHI'€ TOMEHIeH
OacTallTRIHBIH KopeMi3. MyHzal TaHOanay axictepi
2-4 KYH VyakplT apalblFblHa JeHiH yaKbITIIa
naijanaHyra OoJjiaThIHBI Oenruii Ooyigel. 3eprrey
KYpPrizy OapbiChiHIIA 4 KYHHEH apThIK TaFbUIATHIH
Oojxca Tapbamay OpBIHIApbIHA 13 Tyce Oacraii-
nel. by TanOamay omicreMenepiH OaibIKTap.Ibl
JKaKbIH KAIIBIKTBIKTApFa TachkIMaljay Ke3iHie He-
Mece OaccelHAepAeH KOIiN-KOHIBIPY KYMBICTaphI
Ke3inje naitnasanyra 6onanel. Colt ke3ne Tanbanay
o/icTepiH TaFbll KEHiH MIeNIin TacTam OTHIpyFa eTe
BIHFAMITBI, T€3, XKBUIIaM OPBIHIAYFa THIM/II.

3epTTey KYMBICTAPhl VIIIH KOINTEreH OalbiK
ecipymri ToxipuOeni MaMaH FalbIMIapAbIH KOJaa-
HaTBIH Tarel Oip TaHOamay omicreMeci, oiI OYHip
iIMeNIeKTepiH OacklHAaH KYHpBIK OarbIThbIHA AEHiH
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caHail OTBHIPBIN KBIPKBIN Kecin amy (5-cyper). byn
omicreMe Ke3iHJe KepiciHIIe OalbIKTapAblH aybIp-
CBIHYBI OaifKaJibll, TaHOajIay OpbIHIAPHIHAA ILIOp-
mbIHYBl Oonanbl. [leHe imMemeKTepiH Kecin alibii
Tactay Ke3iHae Tepi KabaTbIHAH TEpEeHIETIIEY Ke-
PEK, OUTIIETeH JKaFaalia Tepi KabaThbIHAH CKAIEIh
TEpeHen oTce JeHene KaH OuriHeni. bymaH keitin
OaJIBIK  JKapaJlaHBII  aybIpchIHAABL. COHIBIKTaH
Oy oficreMeHi maijanaHy Ke3iHIe TaKipuOemi
MaMaHHBIH )KacaraHbl 1ypbIc Oonaapl. byn ranbanay

OpBIHAAPBIHBIH T3 apana OiTicim, apa OpbIHAAPHI
Ka3bUIBIN, (H3MOJIOTUSUIBIK Kal-KyHi >KaFbIHAaH
0anbIK ©31H KaKChl KYHE Ce3lIeTiHi OailKasbl.
CoHbIMEH KaTap KECUTIl alblHFaH 1IMELIEK OpbI-
HbIHa 6-7 aifma KaiiTamaH Oacka iIMemeK maii-
na Oona Oacraiinbl. COHIBIKTaH KelleCi KBICTATy
KYMBICTapbIHA HeMece 0acka mpolieccTepre AcHiH
OyHip inMmemiekTepi TaOWFW OOJBIN KaJIBIITACKIT
kereni. byn omicteme OipHelne peT KaWTalaHBII
HOTHXXEC] OH OOJIIBL.

4 -cypet — XoMyTTapMeH TaHOaNay HOTIKeIepi

5 cypert — byiiip iMeriekTepiH Kecin ajubln TaHOanay bl HOTHKeIepi

3epTTey KYMBICTaphl Ke3iHjae TaHOaayFra OeKi-
peTYKbIMIAC  OaibIKTapbIHBIH  OHIIPTIIITEepiHIiH
inminen 31,1% IMUT tanOanapbIMeH TaHOAIAHBLIIBI,
OabIKTapAbIH KYHPBIK O6iKTepiH TYPMBICTHIK XO-
mytTrapmer 17,4% OansikTap TaHOanaHIBI, COHBI-
MeH KaTap OYyHip UIMeIeKTepiH Kecin ay apKbUIbl
tagOanmay omictemeciH 51,5% OambikTap TOOBI
Kypan OTBIp.

KopbIThiHABI

Tanbanay HoTHXKeNepi OOHHUTHPOBKA KYMbIC-
TapbIH XKYPrizy Ke3iHAe oTe bIHFaliIbl. ONWTKEeHi ca-
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Hay, Kenemi Oipieil OanbIKTapAbl aKpIpaTy Ke3iHzae
THIMILUTITI MOJI. JIeTeHMEH JKOFaphIIa aTall oTill KeT-
KeHJel opOip TaHOayay oficTeMesepiHiH ©31HIiK
JKETICIEYIITIKTEPIMEH apTHIKIIBUIBIKTAPHI A3 KOK
emec. Onmaif IelTiHIMI3 OpHATYHI KaFbIHAH Te3, opi
bIHFaiIbl  OonranbiMeH [IWT TanOanaymapbiHbIH
MHUKpOCXeMallapbl KeiOip OaNbIKTapbIH BIHFAIIBI
KO3FaITyBIHBIH apKachlHAa OYIIIIBIK €TTEPIiH JKHbI-
PBUTYBIHAH CHIPTKA IIBIFAPBUIBII TACTAIYBI MYMKIH.
CoHbIMEH KaTap IIIMPHUI-WHXEKTOPIaphl apKbLIbI
IIEHeTe EHTI3y OaphIChIHAAa TepeHre Ooitramaid
TEK Tepi acThIHIA KaJbIll KOIOBI J1a OPBIH allajibl.
Conppixran [TUT TaHOanaymapeiH OpHATY Ke3iHe
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eTe TIKipuOeai MaMaHAapAbIH OPHATKAHBI TYPBIC
JIeTl CaHaMBI3. OUTKEHI Tarbl Oip YKOHOMHUKAIIBIK
TUIMCI3/IIr1 JKarblHAH OpPBIH allaTBIHBI, 9pOip MH-
KPOHJIBI CXeMa KYHJIBUIBIFBI KaFbIHAH ap3aH eMec.
Byn merenimisz OalbIK ecipymni MeKemere Hemece
OHJIIpiC Kap KBIChIHA YIIKEH d9cep eTyi Faxkan emec.

CoHBIMEH KaTap TYPMBICTBIK XOMYTTap/Ibl Naii-
JajaHy e3 HOTHXKECiH KepceTTi. by e3 keserinme
OHJIIpiCTe TaljajaHbIl ajblll TacTayra Te3, OTe
THIMZII OONFaHBIMEH YyaKbITKa OalIaHBICTBI Y3aK
Mep3iMre TMaligananyra KapaMmchl3 OONBIT TaOBLI-
nel. COHIBIKTAH OHIIPICTEe MalijallaHFaH Ke3ze
KBICKa Mep3iMre maijaiaHyfa ©Te THIMIi OOJIBII
TaOBUIAEL.

3epTTey KYMBICTapbiHAa OYHip iMMemeKkTepin
KeCiIl aJblll TacTay apKbUIbl TaHOATIAY KYMBICTAphI
OanbIKTapAbIH ~ ANFallKel Ke3[e aybIPCHIHFAHBI
OaifKalFaHMEH, COHBIHAH aWTapibIKTail (HHU3HUOIIO-
TUSUTBIK JKal-KYHiHIH e3repreHi OalKaiFaH JKOK.
MyHBIMEH  Kartap  9SKOHOMHUKAIBIK  JKarbIHAaH
aliTapipIKTail ©HJIpiCKe IIBIFBIH KEIMEHTIHIH e
eckepyre 0oJanpl. OpUHE jKaHa TEXHOJIOTHSIIAP.IBI
naijanaHa OTBHIPHIN aHa oJiCTEMENep/al Oia-
CThIpa OTBIPFaH AYpPHIC Jen caHaiMbl3. COHIIBIKTaH
YKaHa TEXHOJIOTHSIIAP b KOJJIaHy OaphIChIH/IA OHBIH
LIeKTeyJi Mep3iMi Ke3iHJe cajbICThIpMalibl TYpAE
Oacka nma THiMal TaHOalay oMiCTEepiHIH OOJFaHBI
JIYPBIC JIE€TI CAHANUMBI3.

Oneduerrep

1 Wisniewolski W., Nabiatek J. Tag retention and survival of fish tagged in controlled pond experiments // Aquatic Science.
—1993. - Vol. 55. — P. 143—-152. https://doi.org/10.1007/BF00877442.

2 Shmigirilov A.P., Mednikova A.A., Israel J.A. Comparison of biology of the Sakhalin sturgeon, Amur sturgeon, and kaluga
from the Amur River, Sea of Okhotsk, and Sea of Japan biogeographic Province // Environ Biol Fish. — 2007. — Vol. 79. — P. 383—
395. https://doi.org/10.1007/s10641-006-9050-3.

3 Doukakis P., Erickson D., Baimukhanov M., Bokova Y., Erbulekov S., Nimatov A., Pikitch K. E. Field and Genetic Ap-
proaches to Enhance Knowledge of Ural River Sturgeon Biology. In: Lagutov V. (eds) Rescue of Sturgeon Species in the Ural River
Basin. NATO Science for Peace and Security Series C: Environmental Security. Springer, Dordrecht. — 2008. — P. 277-292. https://
doi.org/10.1007/978-1-4020-8924-4 13.

4 Jatteau P., Castelnaud G., Rochard E., Gessner J., Lepage M. Tagging European and Atlantic Sturgeons in Europe. In: Wil-
liot P., Rochard E., Desse-Berset N., Kirschbaum F., Gessner J. (eds) Biology and Conservation of the European SturgeonAcipenser
sturioL. 1758. Springer, Berlin, Heidelberg. —2011. — P. 349-355. https://doi.org/10.1007/978-3-642-20611-5_24.

5 Miller E. A., Froehlich H. E., Cocherell D. E., Thomas M. J., Cech J. J., Klimley A. P., Fangue N. A. Effects of acoustic
tagging on juvenile green sturgeon incision healing, swimming performance, and growth // Environmental Biology of Fishes. —2013.
Vol. 97(6). — P. 647-658. doi:10.1007/5s10641-013-0167-x.

6 Jepsen N., Thorstad E.B., Havn T., Lucas M. The use of external electronic tags on fish: an evaluation of tag retention and
tagging effects // Anim Biotelemetry. —2015. — Vol. 3 (49). — P.1-23. https://doi.org/10.1186/s40317-015-0086-z.

7 Cooke S.J., Cech J.J., Glassman D.M., Simard J., Louttit S., Lennox R., Cruz-Font L., O’Connor C. Water resource devel-
opment and sturgeon (Acipenseridae): state of the science and research gaps related to fish passage, entrainment, impingement and
behavioural guidance // Rev Fish Biol Fisheries. — 2020. — Vol. 30. — P. 219-244. https://doi.org/10.1007/s11160-020-09596-x.

8 UYebanos M.C., I'anna E.B. PykoBoICTBO 10 HCKYCCTBEHHOMY BOCTIPOM3BOJCTBY OCETPOBBIX PEIO. — [IpomoBOIBECTBEHHAS
U cenbckoxossiicTBenHas opranmsanust OOH. — Ankapa, 2013. Ne 558. — 325 c.

9 Brevé N.W.P., Vis H., Houben B., Laak G., Breukelaar A.W., Acolas Marie-Laure, Bruijn Q., Spierts I. Exploring the
possibilities of seaward migrating juvenile European sturgeon Acipenser sturio L., in the Dutch part of the River Rhine // J Coast
Conserv. —2014. — Vol. 18. — P. 131-143. https://doi.org/10.1007/s11852-013-0281-0.

10 Hondorp D.W., Holbrook C.M., Krueger C.C. Effects of acoustic tag implantation on lake sturgeon Acipenser fulvescens:
lack of evidence for changes in behavior // Anim Biotelemetry. — 2015. — Vol. 3:44. — P. 1-13. https://doi.org/10.1186/s40317-015-
0085-0.

11 Pinheiro L.E.G., Muelbert M.M.C., Pedrosa V.F., Romano L., Muelbert J. Evaluation of intracoelomic tagging of tainha,
Mugil liza (Valenciennes, 1836), under laboratory conditions // Hydrobiologia. — 2018. — Vol. 813. — P. 213-222 https://doi.
org/10.1007/s10750-018-3527-x.

12 Wu C., Chen L., Gao Y., Jiang W. Seaward migration behavior of juvenile second filial generation Chinese sturgeon
Acipenser sinensis in the Yangtze River, China // Fish Sci. — 2018. — Vol. 84. — P. 71-78. https://doi.org/10.1007/s12562-017-
1155-4.

13 Brownscombe J.W., Lédée E.J.1., Raby G.D., Struthers D., Gutowsky L., Nguyen V., Young N., Stokesbury M., Holbrook
C., Brenden T., Vandergoot C., Murchie K., Whoriskey K., Flemming J., Kessel S., Krueger C., Cooke S. Conducting and inter-
preting fish telemetry studies: considerations for researchers and resource managers // Rev Fish Biol Fisheries. — 2019. — Vol. 29. —
P. 369—400. https://doi.org/10.1007/s11160-019-09560-4.

14 D’Arcy J., Kelly S., McDermott T., Hyland J., Jackson D., Bolton-Warberg M. Assessment of PIT tag retention, growth
and post-tagging survival in juvenile lumpfish, Cyclopterus lumpus // Anim Biotelemetry. — 2020. — Vol. 8:1. — P. 1-9. https://doi.
org/10.1186/s40317-019-0190-6.

111



BekiperykpiMmac GalblK OHIIPTiIITepiH TaHOANAY diCTEPIHIH THIMIUTITI

15 Kimball M.E., Mace M.M. Survival, Growth, and Tag Retention in Estuarine Fishes Implanted with Passive Integrated
Transponder (PIT) Tags // Estuaries and Coasts. — 2020. — Vol. 43. — P. 151-160. https://doi.org/10.1007/s12237-019-00657-4.

16 Koxkoza A.A., enorosa A.B., [ly6os B.E. KpaTkas nucropus npo6ieMsl MEYEHHUsI MOJIOAN OCETPOBBIX PHIO HCKYCCTBEHHON
renepanun // IlepBblii MexxyHaponHBIii cemMuHap «HoOBBIE TEXHOJOTMM B BOCIIPOM3BOJICTBE OCETPOBBIX PHIO». — AcTpaxaHsb:
CexkacnpsioBog, 2005. — C. 4-6.

17 Usanos C.A., Jlutoruenko XK.C., Muponosa T.H. Ciocod MmaccoBoro MeueHus 0ceTpoBbiX pri0 Poccuiickuii matent 2003
roga RU2206987C1. Uzobperenne mo MITK A01K61/00. — https://patenton.ru/patent/RU2206987C1.

18 Yebanos M.C., 'aimu E.B., Umbips F0.H. PykoBoacTBO 110 pa3BeneHHIO 1 BEIPAIIUBAHUIO OCETPOBBIX pbI0. — M.: ®I'HY
«Pocungopmarporex», 2004. — 148 c.

19 Ioxymxka C. b. Cnoco6 mMeuenust oceTpoBbix pei6. Poccniickuit martent 2009 roma RU2361397C1. U3o06perenue mo MITK
A01K61/00. — https://patenton.ru/patent/RU2361397C1.

20 Adams A.J., Wolfe R.K., Pine W.E., Thornton B. Efficacy of PIT tags and an autonomous antenna system to study the juve-
nile life stage of an estuarine-dependent fish // Estuaries and Coasts: J ERF. —2006. — Vol. 29. — P. 311-317. https://doi.org/10.1007/
BF02781999.

21 Brown R.S., Oldenburg E.W., Seaburg A.G., Cook K., Skalski J., Eppard M., Deters K. Survival of seaward-migrating PIT
and acoustic-tagged juvenile Chinook salmon in the Snake and Columbia Rivers: an evaluation of length-specific tagging effects //
Anim Biotelemetry. —2013. — Vol. 1:8. — P. 1-13. https://doi.org/10.1186/2050-3385-1-8.

22 Simard L.G., Sotola V.A., Marsden J.E., Scott M. Assessment of PIT tag retention and post-tagging survival in metamor-
phosing juvenile sea lamprey // Anim Biotelemetry. — 2017. — Vol. 5:18. — P. 1-7. https://doi.org/10.1186/s40317-017-0133-z.

23 TymenoB A.H., Ceprammes H.X., CapueB B.T., bakue C.C. Ouenka >¢¢hexTnBHOCTH NpUMEHEHHsT KOMOMHUPOBAaHHON
TEXHOJIOTHH OIPE/ICNICHUS CTAJNH 3PEJIOCTH TOHAJ OCETPOBBIX PHIO C MOMOIIBIO METONOB Y 3-CKaHepa ¥ OMOICHH 110 3HAYCHHUSIM
kod¢duirenta noxspusanuii oonntos // HoBoctn Hayku Kasaxcrana. — Kazaxcran, r. Anmatsl. — 2016. — Ne4. — B. 125-134.

24 Cepramues H.X., Tymenos A.H., Capues b.T., llykypos M. XK., bakuer C.C. OcobeHHOCTH (HOPMHUPOBAHHUS U COJICPKAHUS
PEMOHTHO-MAaTOYHBIX CTaJl OCETPOBBIX PHIO Y paro-Kacnuiickoit MOy IsIuy B peryImpyeMbIX ycioBusx: Monorpadus. — Ypaibck:
3amn.-Kazaxcr.arpap.-TexH.yH.-T uM. XKaunrup xana, 2017. — 164 c.

25 CapueBb.T, Tymeno A.H., bakues C.C., JixynycoB A.M. BekipeTyKpimMac GabIKTap/IbIH X bIHBIC OHIMICPIHIH KE3CHICPiH
YIBTPaAbIOBICTHIK 3€PTTEY KOMETiMEeH aHBIKTAy IbIH THIMALIIT // «FbutbM jkoHe Oinim». — XKonrip xan atsianarst BKATY. Opai. —
2018. — Ne3(52). — b.160-167.

References

1 Wisniewolski W., Nabiatek J. “Tag retention and survival of fish tagged in controlled pond experiments”. Aquatic Science.
Vol. 55. (1993): 143—152. https://doi.org/10.1007/BF00877442.

2 Shmigirilov A.P., Mednikova A.A., Israel J.A. “Comparison of biology of the Sakhalin sturgeon, Amur sturgeon, and kalu-
ga from the Amur River, Sea of Okhotsk, and Sea of Japan biogeographic Province”. Environ Biol Fish. Vol. 79. (2007): 383-395.
https://doi.org/10.1007/s10641-006-9050-3.

3 Doukakis P., Erickson D., Baimukhanov M., Bokova Y., Erbulekov S., Nimatov A., Pikitch K. E. “Field and Genetic Ap-
proaches to Enhance Knowledge of Ural River Sturgeon Biology. In: Lagutov V. (eds) Rescue of Sturgeon Species in the Ural River
Basin. NATO Science for Peace and Security Series C: Environmental Security”. Springer, Dordrecht. (2008): 277-292. https://doi.
org/10.1007/978-1-4020-8924-4 13.

4 Jatteau P., Castelnaud G., Rochard E., Gessner J., Lepage M. “Tagging European and Atlantic Sturgeons in Europe. In: Wil-
liot P., Rochard E., Desse-Berset N., Kirschbaum F., Gessner J. (eds) Biology and Conservation of the European SturgeonAcipenser
sturio L. 1758”. Springer, Berlin, Heidelberg. (2011): 349-355. https://doi.org/10.1007/978-3-642-20611-5_24.

5 Miller E. A., Froehlich H. E., Cocherell D. E., Thomas M. J., Cech J. J., Klimley A. P., Fangue N. A. “Effects of acoustic
tagging on juvenile green sturgeon incision healing, swimming performance, and growth”. Environmental Biology of Fishes. Vol.
97(6) (2013): 647-658. doi:10.1007/s10641-013-0167-x.

6 Jepsen N., Thorstad E.B., Havn T., Lucas M. “The use of external electronic tags on fish: an evaluation of tag retention and
tagging effects”. Anim Biotelemetry. Vol. 3 (49) (2015): 1-23. https://doi.org/10.1186/s40317-015-0086-z.

7 Cooke S.J., Cech l.]., Glassman D.M., Simard J., Louttit S., Lennox R., Cruz-Font L., O’Connor C. “Water resource devel-
opment and sturgeon (Acipenseridae): state of the science and research gaps related to fish passage, entrainment, impingement and
behavioural guidance”. Rev Fish Biol Fisheries. Vol. 30 (2020): P. 219-244. https://doi.org/10.1007/s11160-020-09596-x.

8 CHebanov M.S., Galich E.V. “Rukovodstvo po iskusstvennomu vosproizvodstvu osetrovyh ryb [Manual for artificial repro-
duction of sturgeon fish]”. Food and Agriculture Organization of the United Nations — Ankara. 558 (2013): 325.

9 Brevé N.W.P., Vis H., Houben B., Laak G., Breukelaar A.W., Acolas Marie-Laure, Bruijn Q., Spierts I. “Exploring the
possibilities of seaward migrating juvenile European sturgeon Acipenser sturio L., in the Dutch part of the River Rhine”. J Coast
Conserv. Vol. 18 (2014): 131-143. https://doi.org/10.1007/s11852-013-0281-0.

10 Hondorp D.W., Holbrook C.M., Krueger C.C. “Effects of acoustic tag implantation on lake sturgeon Acipenser fulvescens:
lack of evidence for changes in behavior”. Anim Biotelemetry. Vol. 3:44 (2015):1-13. https://doi.org/10.1186/s40317-015-0085-0.

11 Pinheiro L.E.G., Muelbert M.M.C., Pedrosa V.F. Romano L., Muelbert J. “Evaluation of intracoelomic tagging of tainha,
Mugil liza (Valenciennes, 1836), under laboratory conditions”. Hydrobiologia. Vol. 813 (2018): 213-222. https://doi.org/10.1007/
s10750-018-3527-x.

112



H.X. Cepranues xoHe T.0.

12 Wu C., Chen L., Gao Y., Jiang W. “Seaward migration behavior of juvenile second filial generation Chinese sturgeon
Acipenser sinensis in the Yangtze River, China”. Fish Sci. Vol. 84 (2018): 71-78. https://doi.org/10.1007/s12562-017-1155-4.

13 Brownscombe J.W., Lédée E.J.1., Raby G.D., Struthers D., Gutowsky L., Nguyen V., Young N., Stokesbury M., Holbrook
C., Brenden T., Vandergoot C., Murchie K., Whoriskey K., Flemming J., Kessel S., Krueger C., Cooke S. “Conducting and interpret-
ing fish telemetry studies: considerations for researchers and resource managers”. Rev Fish Biol Fisheries. Vol. 29 (2019): 369—400.
https://doi.org/10.1007/s11160-019-09560-4.

14 D’Arcy ., Kelly S., McDermott T., Hyland J., Jackson D., Bolton-Warberg M. “Assessment of PIT tag retention, growth and
post-tagging survival in juvenile lumpfish, Cyclopterus lumpus”. Anim Biotelemetry. Vol. 8:1 (2020): 1-9. https://doi.org/10.1186/
s40317-019-0190-6.

15 Kimball M.E., Mace M.M. “Survival, Growth, and Tag Retention in Estuarine Fishes Implanted with Passive Integrated
Transponder (PIT) Tags”. Estuaries and Coasts. Vol. 43 (2020): 151-160. https://doi.org/10.1007/s12237-019-00657-4.

16 Kokoza A.A., Fedotova A.V., Dubov V.E. Kratkaya istoriya problemy mecheniya molodi osetrovyh ryb iskusstvennoj gen-
eracii [A brief history of the problem of tagging sturgeon juveniles of artificial generation]”. New technologies in the reproduction
of sturgeon fish". — Astrakhan: Sekasprybvod. (2005): 4-6.

17 Ivanov S.A., Litovchenko ZH.S., Mironova T.N. “Sposob massovogo mecheniya osetrovyh ryb [Method for mass marking
of sturgeon fish]”. Russian patent of 2003 RU2206987C1. IPC invention A01K61/00. — https://patenton.ru/patent/RU2206987C1.

18 CHebanov M.S., Galich E.V., CHmyr' YU.N. “Rukovodstvo po razvedeniyu i vyrashchivaniyu osetrovyh ryb [Sturgeon
breeding and rearing guide]”. Moscow FGNU “Rosinformagrotech”. (2004):148.

19 Podushka S. B. “Sposob mecheniya osetrovyh ryb [Method of marking sturgeon fish]”. Russian patent of 2009
RU2361397C1. IPC invention A01K61/00. — https://patenton.ru/patent/RU2361397C1.

20 Adams A.J., Wolfe R.K., Pine W.E., Thornton B. “Efficacy of PIT tags and an autonomous antenna system to study the
juvenile life stage of an estuarine-dependent fish”. Estuaries and Coasts: J ERF. Vol. 29 (2006): 311-317. https://doi.org/10.1007/
BF02781999.

21 BrownR.S., Oldenburg E.W., Seaburg A.G., Cook K., Skalski J., Eppard M., Deters K. “Survival of seaward-migrating PIT
and acoustic-tagged juvenile Chinook salmon in the Snake and Columbia Rivers: an evaluation of length-specific tagging effects”.
Anim Biotelemetry. Vol. 1:8 (2013): 1-13. https://doi.org/10.1186/2050-3385-1-8.

22 Simard L.G., Sotola V.A., Marsden J.E., Scott M. “Assessment of PIT tag retention and post-tagging survival in metamor-
phosing juvenile sea lamprey”. Anim Biotelemetry. Vol. 5:18 (2017): 1-7. https://doi.org/10.1186/s40317-017-0133-z.

23  Tumenov A.N., Sergaliyev N.H., Sariev B.T., Bakiyev S.S. “Ocenka effektivnosti primeneniya kombinirovannoj tekh-
nologii opredeleniya stadii zrelosti gonad osetrovyh ryb s pomoshch'yu metodov UZ-skanera i biopsii po znacheniyam koefficienta
polyarizacij oocitov [The evaluation of effectiveness of implementation of the combined technology for the identification of the
maturity stage of gonads of sturgeon fish with the use of ultrasound scanner and biopsy by the values of coefficient of oocytes polar-
ization]”. News of Science of Kazakhstan. — Kazakhstan, Almaty. 4 (2016): 125-134.

24 Sergaliyev N.H., Tumenov A.N., Sariev B.T., SHukurov M.ZH., Bakiyev S.S. “Osobennosti formirovaniya i soderzhaniya
remontno-matochnyh stad osetrovyh ryb Uralo-Kaspijskoj populyacii v reguliruemyh usloviyah [Features of the formation and
maintenance of sturgeon broodstock flocks of the Ural-Caspian population in controlled conditions]”. Monograph. Uralsk: Zhangir
Khan West-Kazakhst.agrar.-tekhn.un. (2017): 164.

25 Sariev B.T, Tumenov A.N., Bakiyev S.S., Djynysov A.M. “Bekiretuqymdas balyqtardyn jynys 6nimderinin kezenderin
yltradybystyq zerttey komegimen anyqtaydyn tiimdiligi [The effectiveness of the determination of the stages of sexual reproduction
of sturgeon by ultrasound]”. Science and Education. WKATU named after Zhangir Khan. Uralsk. Vol. 3 (52) (2018): 160-167.

113






AJIAM KOHE ’KAHYAPJIIAP
OUUOJIOTI'NACDHI

HUMAN AND ANIMAL
PHYSIOLOGY

OUZNUOJIOTI'UA
YEJOBEKA U ’KUBOTHbBIX



ISSN 1563-0218; eISSN 2617-7498 Experimental Biology. Ne4 (85). 2020 https://bb.kaznu.kz

MPHTU 34.39.53 https://doi.org/10.26577/eb.2020.v85.14.12

F0.A. CunsiBekuii', A.H. Apandaesa?, JI.H. Tyrynos'?,
E.A. lepunackuna’?, M.M. Kyuepo6aesa'*, M.K. Myp3axmeroBa*”

'AO «AkaneMus nuranus», Kaszaxcran, I. AaMarsl
*KasaxcKuil HAlMOHANBHBII arpapHbIi yHHBepcHuTeT, KazaxcraH, I. AJMarsl
SKazaxckuii HAIMOHAIBHBIN YHUBEPCUTET HMEHH anb-Dapabu, KasaxcraH, I. AMaThl
*e-mail: mairamur@mail.ru

OUEHKA AETOKCUKALMOHHOTO MNMOTEHLUMNAAA
COPBEHTOB HA OCHOBE PUCOBOU LUEAYXU

TaxeAble METaAAbl MPEACTABASIOT COBGOI IPyMMy MOAAIOTAHTOB, KOTOPbIE OKa3blBAIOT HEraTUBHOE
BAMSIHME HA COCTOSIHME opraHm3mMa. CBMHeL, LUMPOKO MPUMEHSIETCS B XMMUYECKOW MPOMbILLIAEHHOCTU
Nnpu U3roTOBAEHMM KPACOK, MAACTMACChl, B COCTaBe KOCMETUYECKUX CPEACTB, NMO3TOMY BEPOSITHOCTb
norapaH1s MOHOB CBMHLLA B OpraHm3M Bbicoka. CoeAMHEHUSI CBMHLA SIBASIIOTCS BbICOKOTOKCUYHbIMM
M MO CTEMEeHW OMACHOCTU CTOST B OAHOM PSAY C TaKUMM TOKCUKAHTaMM, Kak MbllbSK, PTYTb 1 GeH(a)
nMpeH. MexaHu3M TOKCMUYHOTO AEMCTBMS CBMHLIA OCHOBAH Ha aKTMBALMM CBOOGOAHO-PAAMKAABHOMO
OKMCAEHUS BUOMOAEKYA KAETKM M MHAKTMBALMM aHTUMOKCUMAAHTHbLIX pepmeHToB. COOTBETCTBEHHO
AAS CHVDKEHMSI PUCKA MHTOKCMKAUMM HEOOXOAMMO O6BEeCrneunTb CHUXKEHME YPOBHS MHTEHCUMBHOCTM
06pa3oBaHMs arpeCcCUBHbIX PAAMKAAOB, BOBAEKAEMbIX B LIEMHYIO PeakUMIO OKMCAEHMS. AASt 3TOrO Ha
CEroAHSLWHNIA AEHb CYLLLECTBYET PSIA CPEACTB, KOTOPble, B KOHEYHOM UTOre, NMPUBOAST K CHUXKEHUIO
KOHLEHTpaLUuM MPOAYKTOB AunonepokmcAaumn. OAHUM M3 CMOCOGOB SIBASIETCS XeAaTMpoBaHue U
copbums KCeHOBMOTUKOB, KOTOPbIE MOTEHLIMAABHO OMACHbI U MOTYT BbI3blBaTb MHAYKLMIO CBOGOAHO-
paAMKaAbHbIX MpoueccoB. Hawm mccaepoBaHMs BbiAM MOCBSLIEHbI OLEHKE AETOKCUKALMOHHOMO
NoTeHUMaAa COPOGEHTOB HAa OCHOBE PUCOBOM LLIEAYXM, OCHOBbIBASICb HAa MX CBOWMCTBAX CHMXaTb
MHTEHCUBHOCTb MPOLECCOB MEPEKMCHOr0 OKUCAEHMS B MEMOPAHax KAETOK. IKCNePUMEHTbI MPOBOANAM
B YCAOBMEX in Vivo. XKMBOTHble MOAYYaAW MNperapatbl M3 PUCOBON LUEAYXM Ha (DOHE XPOHUYECKOM
WMHTOKCMKaLMM COASIMM CBMHLA. Kak nokasaAu pe3yAbTaTbl 3KCMEPUMEHTOB, BKAIOUEHME B PaLMOH
COpOEHTOB M3 PMCOBOM LLEAYXM MO3BOASIET CYLIECTBEHHO CHM3UTb TOKCMYECKYID Harpysky Ha
OpraHu3m npu AAMTEABHOM OTPABAEHMW MOHaMM CBMHLLA. B pe3yAbTate MccAeAOBaHUIA BbISIBAEHO,
YTO M3MeAbUeHHasi KapBOHM3MPOBaHHAS PUCOBas LeAyxa 0BAAAAET BbICOKMM AETOKCMKALMOHHbBIM
MOTEHLMAAOM MO CPABHEHMIO C 0ObIYHON (DOPMOW, YPOBEHb NMEPEKUCHOrO OKMCAEHUS B MMKPOCOMAX
>KM3HEHHO BaXXHbIX OPraHOB WM aKTMBHOCTb aHTMOKCMAAHTHbIX (DEPMEHTOB Ha (hoHe WMHTOKCMKaLMn
HUTPATOM CBMHLA MPU MCTOAb30BaHWM COpOEHTa OCTABAACS MPaKTUUYECKM Ha YPOBHE KOHTPOAS.
TaknMm 06pa3om, Ha OCHOBAHUM A@HHbIX, MOAYUEHHbIX B XOAE MCCAEAOBaHMS, MOXKHO 3aKAIUUTb, YTO
npumeHeHne COpHEHTOB Ha OCHOBE KapOOHM3MPOBAHHOM PUCOBOM LIEAYXM SIBASIETCS AOCTaTOYHO
NepCrneKkTUBHbIM AASI AAAbHERNLLEN Pa3paboTKuM Crocob60B AETOKCMKALMOHHOM Tepanum 1 NpoUAaKTUKIM
OTPaBAEHUI TSXKEABIMW METAAAAMM.

KAtoueBble cAOBa: TSXKeAble METAAAbI, PUCOBas LLEAYXa, MePEKUCHOE OKMCAEHME.
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Assessment of the detoxification potential of rice husk sorbents

Heavy metals are a group of pollutants that have a negative impact on the body. Lead is widely used
in the chemical industry in the production of paints, plastics, cosmetics, so the probability of ingestion
of lead ions in the body is high. Lead compounds are highly toxic and are on a par with toxicants such
as arsenic, mercury and Ben (a) pyrene. The mechanism of toxic action of lead is based on activation of
free radical oxidation of cellular biomolecules and inactivation of antioxidant enzymes. Accordingly, to
reduce the risk of intoxication, it is necessary to reduce the intensity of the formation of aggressive radi-
cals involved in the oxidation chain reaction. To do this, today there are a number of tools that ultimately
lead to a decrease in the concentration of lipoperoxidation products. One method is the chelation and
sorption of xenobiotics, which are potentially dangerous in terms of induction of free radical processes.
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Our research was devoted to the assessment of the detoxification potential of rice husk sorbents in
the context of their influence on the processes of peroxidation in the membranes of cells. The experi-
ments were carried out in vivo. The animals received preparations from rice husks on the background of
chronic intoxication with lead salts. As shown by the results of experiments, the inclusion in the diet of
sorbents from rice husks can significantly reduce the toxic load on the body during prolonged poisoning
with lead ions, as evidenced by the magnitude of oxidative stress. As a result of researches it is revealed
that the crushed carbonized rice husk possesses high detoxification potential in comparison with the
usual form, the level of peroxidation in hepatocytes and activity of antioxidant
Key words: heavy metals, rice husk, peroxidation.
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KypiLu KaybI3bIHbIH, HETi3iIHAEr COpOEHTTepAiH,
AETOKCUKALMSIAbIK dAYeTiHe 6aFa 6epy

AybIp METAAAAQDP aF3aHblH KyiiHe TepiC acep KOPCETETiH AACTayllbl 3aTTapAblH, 6ip TOObI GOAbIM
ecenteAeai. KopracblH XMMMSABIK, eHepkacinTe cbip 60syAapAbl, NMAacTMacca >kacay 6apbiCbHAQ,
KOCMETMKAAbBIK, 3aTTapAblH, KypambiHa KOCbIAAAbI, COA cebenTeH KOpFacbiH MOHAAPbIHbIH, aF3afFa Tycy
MYMKIHAIri eTe soFapbl. KOpFacbiH KOCbIAbICTAPbI YbITTbIAbIFbI XOFapbl, TOKCUKAAbIK, 8cepi 6oibIHLLIA
CblHan, MbIlbK, H6eH3(a)MMpeH CUSKTbI KOCBIAbICTApMEH TeH Tyceai. KopFacbiHHbIH, ybITTbl 8CEPiHIH
MexaHM3Mi KAETKaAaFbl BUOMOAEKYAaAapPAbIH, 60C PaAMKaAAbl TOTbIFY MPOLECTEPiHiH GeACeHAIpiAin,
AHTMOKCUAQHTTbIK, (DEPMEHTTEPAIH MHAKTMBALMSACbIMEH TYCiHAIpyre 60AaAbl. AeMek, aF3aHblH
MHTOKCMKaLMSIFA YLbIpay KayniHiH aAAbIH aAy YLIiH TOTbIFYAbIH Ti30eKTi peakLMsicbiHA KaTblCaTbIH
arpeccuBTi  paAMKaAAApPAbIH TY3IAY KApKbIHABIABIFbIH TEXENTIH MYMKIHAIKTI KapacTblpy KaXKeT.
OA yuWwiH 6yriHri TaHAQ AMMOMNEPOKCUAALMS OHIMAEPIHIH KOHLUEHTPAUMSACbIH TOMEHAeTyre KabiAerTi
3aTTapAblH, 6ap ekeHAiri GeAriAl. ACKbIH TOTbIFy MPOLECTEPIH Texey MakcatbiHAaa 60C pasMKaAbl
TOTbIFY YPAICTEPiH icke KOoCyFa KabiAeTTi GOAbIN KEAETIH KCEHOOMOTHKTEPAI XeAaTTay XeHe copbumsaay
aAiCTepiH namaasaHyra 6oaaabl. BisAiH 3epTTeyAepae Kypill Kaybi3biHbIH, HEri3iHAEri CopOeHTTepAIH
KAETKaAap MeMOpaHacbiHAAFbl aCKblH TOTbIFY MPOLECTEPiH TeXey TYPFbICbIHAQ KapacCTbIPbIAbIM
OTbIpFAH AETOKCMKALMAABIK, 9AeyeTi OaranaHAbl. Taxipubeaep in Vivo >KaraarblHAQ >KYPri3iAAi.
AabopaTopusi >KaHyapAapblH KOPFacbiH Ty3AapbIMEH Y3aK, Mep3iMAi yAaHAbIPY 6apbiCbiHAQ Kypill
KaybI3blHbIH, HEri3iHAEri npenapaTTapabl KYHAEAIKTI TaFam paumoHbiHa KOchin Gepiaai. Taxipnbeaep
KOPCETKEHAEN, PaUMOHFa KYPILWKAYbI3bIHbIH HETi3iHAEr COpOEHTTEPAI KOCY apKbiAbl Y3aKMep3imAi
YAQHY Ke3iHAE TYbIHAQMTbIH TOKCUKAAbBIK, aybIPTMALLUbIABIKTbI €ABYIP ABPeXeAe TOMEHAETYre 6oAaAbI.
OHbIH ABAEAI TOTbIFy CTPeCiHiH KepceTKiluTepi 60AaTbiH acKblH TOTbIKTbIK, OHIMAEP MOALLIEpPIHiH
asatobl. KacaAraH 3epTTeyAepaAe ycakKTaAFraH KapOoHM3aums ypAICiHEH TKeH Kypill Kaybi3bl 6acka
TYPAEPIMEH CaAbICTbIpFAHAQ >KOFapbl AETOKCUMKAUMSABIK KACMETKe Mue 60AaTbiHbl  aHbIKTaAADI;
renaTouMTTEPAEri aCKblH TOTbIFY MPOLECTEPiHIH KapKbIHbl XX8HE aHTMOKCMAAHTTbI (DEPMEHTTEPAIH
GeACEeHAIAITT YAQHABIPbIAFAH >KaHyapAapaa 6akblaay KepceTkiliTepiHe lwamarac 60aabl. COHbIMEH
AAbIHFaH HBTUXKEAEPAIH Heri3iHAe KapOoHM3aumMsaAaHFaH Kypill Kaybl3blHAH >KacaAFaH COPOEHTTEpAI
nanaanaHy AeTOKCUKALMSABIK, TepanunaAa >koHe ayblp METAaAAAAPMEH YAAHYABIH aAAbIH aAy XKOAAAPbIH
i3AECTipyA€e >KoFapbl NepCrekTUBTI 6arbIT GOAATBIHBI KaMAbl KOPbITbIHAbI TYOre 60AaAbI.

Ty#iH ce3aep: ayblp METAAAQp, KYPILl Kaybl3bl, aCKblH TOTbIFY.

CoxpameHus ¥ 0003HaAYEHUS

AOA-aHTHOKCHIaHTHAS
mueHoBble  KoHbioraThl, MKPIII-m3MmenpueHHas
KapOOHM3UpPOBaHHAsT pHcoBas miemyxa, KPII-
KapOOHM3UpOBaHHas pucoBas Ienyxa, MJIA-
ManioHoBbIHuansaerua, I[1OJI-nepekucHoe OKuc-
nenue yununoB, PlI-pucoBas menyxa, CU-cpena
nakyOaunu, COJ/l-cynepokcuamucmyTtasza, CPO-
cBOOO/IHO paguiKabHOE OKncienne, CO-cycreH3ns
asputporutoB, OJTA-3TuneHIMAMUHTETPAYKCYC-

aktuBHOCTh, JIK-

Has kuciota, JIIB-3KCTpakTUBHBIC MHUIIEBBIC BO-
nokna, Pb(NO,), nurpar ceunna

BBenenue

COBpEMEHHBIM TEMIT JKU3HU MOAPa3yMEBaeT
OOJBITIE HATPY3KH B TUIaHE (U3MYECKOTO0 U IMO-
LIMOHAJILHOI'O XapaKTepa, KOTOPhIC YCYTyOISIFOTCS
HEONIArONPHUATHBIMH JKOJOTHYECKUMH (haKTOpamH,
MMOCTYTICHUEM TOKCHYHBIX BEIIECTB B OPTaHU3M,
HapylICHWEM TMUTaHUS, CHIKEHHEM KadecTBa IO-
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OHGHKa JCTOKCHKAIITMOHHOT'O ITOTCHIIMAJIa COp6eHTOB Ha OCHOBC pI/ICOB0I71 EeITyXH

Tpebnsiemoli numy. Bce Ha3BaHHBIE (aKTOPHI MPH-
BOIAT K XPOHHUYECKOW WHTOKCHKAIMH BCIICICTBHC
HAKOIUUIEHUS BEIIECTB, O0JIAMAIONIUX TOKCHYHELIM
NEWCTBUEM B TOM UM MHOU CTEIICHU.

MaTepI/IaJ'lbI U METOAbI UCCJICAOBAHUA

B cootBercTBUY C TENBIO U 33adaMi paOOTHI
9KCIIEPUMEHTHI TIPOBOJMIIMCH YCIOBHX in vivo. B
9KCHEPUMEHTAX HCIOIb30BaIN OENbIX HEJIMHEHHBIX
kpbic Maccoi 300-350r. DkcrepuMeHTHI MPOBO-
JIWIACH coryiacHO cieayromeii cxeme (Tabmuna 1).
JKusoTHsle ObuTH pa3aesnensl Ha S rpynm 1o 10 oco-
ocit: 1 rpymma — koHTpoas (K), 2-5 ombITHBIE TPYII-
16l )KUBOTHBIX (O1-04).

B kauectBe 0OBeKTa MccienoBaHUsl OBLIM HC-
MIOJIB30BaHBl MUKPOCOMaJbHBIE (PPaKIWU TIEYEHH,
MOYEK, MO3Ta M CEPALA, a TAKKE SPUTPOLUTHI U ChI-
BOPOTKa KPOBU 3KCIIEPUMEHTAIbHBIX IKUBOTHBIX.
ITo ucteuennn 60 mAHEH SKCIIEPUMEHTA TIPOBOIIIN

320011 )KUBOTHBIX O] JIETKUM 3(DUPHBIM HAPKO30M,
Oprafbl KpbIC U IENbHYI0 KPOBb M3BIIEKAJH TTOCIE
JIeKaruTaluH.

Jns momydeHUss MUKPOCOMalbHOW (paKimuu
HaBecky (0,5-1,0 r) Tkaneil (me4eHu, moUeK, Mo3-
ra U cepaua) KpbIC MOCie MPOMBIBAHHS B OXJIakK-
JIEHHOM (pU3HOJIOTHYECKOM pPacTBOpE IoMela-
nu B 10 M cpensr, comepxkameit 0,85% NaCl u
50MM KH2PO4, (pH 7,4 npu 4°C) 1 TOMOT€HU3H-
poBasu romoreHuszaropom tuma Polytron B Teue-
Hue 90 cex. [omoreHar nmeHTpUGYrupoBaIn MpU
10000g B Teuenue 20 MuH. MEKpOCOMHYIO ppak-
LOUIO0 TONyYanH, UEeHTpUu(yrupys cyHepHaTaHT
mpu 30000g B Teuenne 60 muH. Hamocamounyro
KHUIKOCTh OCTOPOKHO CIMBAJIM M OCANOK, Mpej-
CTaBISIIOIIUN cO00W (pakUuIO TSHKEIBIX MHKPO-
COM, CYCIIEHIHPOBAJU B cpene, coxepxarieit 25%
rnunepuna, 0.1 MM DJITA, 0.2 MM CaCl2, 10 MM
ructuauga, (pH 7.2 npu 4°C) u XpaHuiau 0pyu Mu-
Hyc 4°C.

Tadmuua 1 — IIpoTokon ucciaeqoBaHNi TETOKCUAIIMOHHBIX CBOMCTB SHTEPOCOPOCHTOB HA OCHOBE PUCOBOM MICTyXHU

Tpynna ot~ | Pb(NO.). 10mr/kr | Pucosas menyxa (PIIT), KapOonusupoBanHas WzmensuenHas kapOOHU3H-
HBIX Macészi Tena 1,5r/100r Maccer Tea | PHCORAR METyXa (KPLL), DOBAHHAJ PrCOBaA meryxa
’ 1,5r/100r maccel Tena (MKPIL), 1,5r/100r maccer Tena
K - - - -
01 + - - -
02 + + - -
03 + - + -
04 + - - +

J1g momy4eHns CycieH3ul SpUTPOLIMTOB KPOBb
ueHtpudyrupoanu 10 munyt npu 1000 g. [Tocne
OTIENIEHUS CHIBOPOTKU SPUTPOIMTHI BBl TPO-
MBIBaH cpefoi mukyOarmm (CH), comepskameit
150 MMNacCl, 5 MM Na2HPO4 (pH-7.,4). [lonyuen-
HYIO CYCHEH3HUIO 3PUTPOIMTOB HCIIONB30BATH IS
npoBeJieHUs uccienoanuil. Ilepen ombiToM 3pu-
TPOLUTHI NpeBapUTEIbHO pazBoawin B 10 paz CU
1 uHKyOupoBaim SmuH nipu 37°C.

O0 WHTEHCHMBHOCTH TIEPEKHCHOTO OKHUCIIC-
Husa nunugos (ITIOJI) B MukpocoMax me4yeHH, MO-
YeK, MO3Ta M CepAla CYIOWIN IO COAEP KaHUIO
TBK-akTuBHBIX TpOAYKTOB. KOHIIEHTpaIuioo Ma-
nmoHoBorogmanpaeruna (MJIA) onpenensiam 1o
WHTEHCUBHOCTH Pa3BHUBAIOIIEHCS OKpacKd B pe-
3yJBTaTe B3auMOACUCTBHS C THOOAPOUTYPOBOM KHC-
noroii (TBK) mo metony H.O. Ohkawae.a. [14]. ns
nHayKIun nporecca [1OJI B memMOpaHax mpuMe-
s cuctemy Fe2+(0,02MM)+ackopbar (0,5MM).
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OkucieHre TMPOBOIWIM B Cpele TOMOTEHM3HPO-
BaHUS B TEpMOCTaTHpPyeMbIX sueiikax npu 37°C ¢
MTOCTOSTHHBIM TiepeMemmurBanueM. [IpoObr oTOmpanu
yepe3 ONpeseTeHHbIe NMPOMEXYTKH BpeMeHu oT 0
10 60 MuH. 3a HaKOIUIEHHWEM MAaJIOHOBOTOJUAIbIIE-
ruga (MJIA) — mpoxykra I10J1, cnenumm mo peak-
UK € 2-THO0ApOUTYPOBOH KHCIOTOM, ONTUYECKYIO
IJIOTHOCTH u3Mepsiiu npu 532 Hm. Pacuer conepixa-
HUS OPOAYKTOB, pearupyromux ¢ TBK, npoBoaunu
¢ yuetoM K03((dUIHEeHTa MOJSPHOW IKCTUHKIIMU
MJA, paBaoro 1.56x105 M-1-cm-1.

Omnpenenenue cofepKaHusg BTOPUIHBIX TPOIYK-
ToB [1OJI (TBK-akTHBHBIX POAYKTOB) B 3PUTPOLH-
Tax kpoBu. O6 mHTeHCHMBHOCTH TiporieccoB 110JI B
3PUTPOLUTAX KPOBUKOCBEHHO MOYHO CYAHTH 10 KO-
nmuaectBy ThK-aktuBHbIX mponykToB. s uccneno-
BaHHS OTOMpatoT 0,1 MJT SPUTPOITUTOB, TPHKIBI OT-
MBITBIX OXJIQXK/IEHHBIM U30TOHMYECKUM PAaCTBOPOM
NaCl, u reMonM3UPYIOT BHECEHHEM B TPOOHPKY 2,0
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MJI TUCTHJUTHPOBAaHHOW Bonbl. K momyueHHOMY Te-
monuzary nobasistor 1,0 ma 17 % pactBopa TXY
u 1,0 mx 0,8 % pactBopa TBK. IIpoGy mporpesatot
B KMIIAIIEH BoasHOM OaHe B TeueHue 10 MuH, 3aTeM
VOQISIOT 0CaIOK Oelka IEHTPU(PYTHPOBAHUEM B TE-
yerne 10 mun npu 3000 06/MuH. IHTEHCUBHOCTH
OKPACKH M3MEPSIOT MPH AJUHE BOJHBI A-540 HM B
KIOBETEe ¢ TONIIMHOM cnost 1 cm. s npoBenenus
pacyeToB UCTIONB3YIOT POPMYITY:

C= e¢*106MkMmonb*4 Ma/156%103*0,1*1000m1,

rae  C-KOHLIEHTpauus
MZA);

4 Ma-00muuii 006EM;

156*103- ko3¢p¢unmeHT nepeBoga MOJIB/I B
MKMOJIB/JT;

0,1-00beM 3pUTPOIMTAPHON MACCHI;

1000-koaduneHT nepecyera.

Omnpenenenue conepxKaHus BTOPUIHBIX IPOILYK-
ToB I1OJI (TBK-akTUBHBIX IPOAYKTOB) B CBIBOPOTKE
KpOBHU IpoBoAWIM 1o Merogy M. Mihara ¢ coaBT.
(1980). 0,2 M TUTa3MBI KPOBH CMEIIMBAIIN C 2 MII
1,4% optodocdopHoit kucnorel 1 1 ma 0,5% Tu-
00apOuTypoBoii kucnoTel. CMech HHKyOUPOBAIH B
Kurmsiiel 0ane 45 MMH, IOCJE Yero OoXJIaKaaad U
no6asmnsun 2 M n-Oytanodna. [Ipobupku TmarensHO
BCTpsIXMBaH ¥ TeHTpudyrupoanu mpu 4000 g B
teuerne 20 muH. BepxHioro dazy ¢oromerpupoa-
T TIPOTHUB KOHTPOJBHOM MmpoObl mpu 532-570 HM.
Pacdersr mpoBoanin ¢ ydetoM Kod(hdUIIMEHTAIK-
ctuHmuu 1,56 x 105 cMv—1- M—1.

Conepxanue nueHoOBBIX KoHbIoraTtoB (/1K) orre-
HHUBAJI Ha OCHOBE KJlaccudyeckoro meroaa Z. Placer
(1968) B momudpukaumm B.b. TaBpmiosa, M.U.
Mumkopyanoii (1983). Ilpu stom 0,2 M mna3mbl
BHOCHJTH B TIPOOMPKH C TUTOTHON KPBITITKON B T00aB-
TS 2 MJT YACTONIEPETHAHHOW CMECH U30IPOIaHo-
narenrat (1:1, v/v). CMech BCTpSAXUBAIIN B TEUCHHUE
1 gaca, mocne gero godasmsumm 0,5 i HCI (pH=2)
U elle pa3 BCTPSXWUBAIM 2 MHH, 3aTeM JOOaBIsUIN
1 MJ1 YUCTONEPETHAHHOTO T€NTaHa U BCTPSIXUBAIN
eme 15 mun. [IpumepHo uepe3 1 gac BepxHIOO hazy
¢dotomerpupoBanu npu 232 HM MPOTHB KOHTPOIIb-
HOW TIpoObI. Mcrons3oBanmu k03hOUIMEHT SKCTHH-
oy — 2,2 X 105 cm—1- M—1.

Jns ompeneneHnss akTHBHOCTH KaTajla3bl HC-
nonbp30Bas Habop CatalaseAssayKit, Merck

Omnpenenenne aKTUBHOCTH CYNEPOKCHITHCMY-
tasel (COJl) mpoBoauiu ¢ nmomonipio Habopa SOD
AssayKit-WST, Sigma-Aldrich

Ompenenenue o00OmEeH aHTHOKCUAAHTHOW aK-
tuBHOCTH (AOA) wmcnons3oBanu Habop Total
Antioxidant Capacity AssayKit, Sigma-Aldrich

MaJIOHOBOroguajabacruaa

Cratuctuueckas o0paboTka maHHbIX. Iloiy-
YEeHHBIC PE3YJbTaThl CTaTHCTUUECKU 00padaThiBain
C WCIoNb30BaHMeM TmporpamMmel  MicrosoftExcel,
paccUMThIBas CPEIHIO apH(PMETHYECKYIO Mapame-
Tpa, cpenHee KBagpaTH4ecKoe OTKJIOHEHHE, OIIN0-
Ky cpenueit apudmerndeckoit. C yueToM KpUTepHs
Oumepa-CTploeHTa 3aperuCTPUPOBAHHBIC H3MeE-
HEHHs TOKa3aTelell CYMTalld JOCTOBEPHBIMU MpPHU
p=<0.05.

Pe3ynbrarthl u 00cy:KaeHne

J1st BEITIOTTHEHUST MMOCTABICHHBIX 331349 OBLIH
HCCIENOBAHbl TaKWE IIOKa3aTelIH IEPEKUCHOIO
OKHCIIEHUS, KaK CONIEp)KaHHEe MaIOHOBOTO JHajh-
JIETH/Ia B MCXOMHOM O0pasre W IMOCe WHIYKIIUU
cuctemoii Fe2+/ackop0Oart, a Takxe TUEHOBBIX KOHb-
IOTaTOB B MHKPOCOMaxX HCCIIEIOBAHHBIX OPraHOB
KphIC. [l OIIEHKM aHTHOKCHIAHTHOTO CTaryca
ObLTa OIpeNeieHa aKTHBHOCTh aHTHOKCHIAHTHBIX
(hepMeHTOB: Karajasbl U CyNEepOKCHUATUCMYTA3bI, a
TaKke CyMMapHasi aHTUOKCUIAHTHAsI aKTUBHOCTD.
Pe3ynbraThl MpOBEACHHBIX HCCIEIOBAaHUN IMpen-
CTaBIJIEHBI B TaOnUIax 2-7.

Kax BugHO U3 TaOIUIEI 2, IPU AJTUTEIHHOM I10-
CTYIUICHHUU COJICH CBUHIIA B OPTaHU3M UMEII0 MECTO
yBenmaenne nponaykrTos I10JI B maperxuMe mede-
Hu. MccrnenoBanne UCXOMHBIX 3HaueHui MJIA mo-
Ka3aJio, 4TO yPOBEHb JAHHOTO COCTUHEHHS TPEBEI-
a1 KOHTPOJIBHBIC 3HAYCHUS MPAKTUUECKH B 2 pasa.
KoHnuenTpaiuu Takux mpoMeXKyTOUHBIX IPOTYKTOB
CPO kak 1ueHOBbIE KOHBIOTATHI I0KA3aJ10, YTO YPO-
Bewb JIK B remaronurax KpbIC IIPU XPOHHUYECKOH
WHTOKCUKAIIUH TPEBLIIIAT KOHTPOIbHBIC 3HAYCHUS
Ha 27%. Nupykuuns [1OJI cucremoii Fe**/ackopbat
MIPUBEIO K IOJHOMY OKHCJICHHIO BCEX MPOMEKY-
TOYHBIX MPOAYKTOB JO KOHEYHOTO COEIUHEHUS.
Koneunsie 3aauenus MJIA coctasunm B O1 rpyre
JKUBOTHBIX 28,4 HMOJIL/MI O€JIKa, Y4TO MPEBHIIIAIO
KOHTpOJIbHBIE BeNW4YUHbI B 2,3 paza. Hapsany c un-
TEHCUBHBIM HakorieHueM TBK-akTUBHBIX NMpoayK-
TOB UMEJIO MeCTO CHikeHue o0meit AOA 1o cpas-
HCHUIO C MHTAKTHBIMH >KUBOTHBIMU Ha 43,6%, COJ]
Ha 50% u xarana3sl Ha 44%.

Hcrnonb3oBanue puHCOBOM IIeyXu Ha (HOHE
JUTHTENTbHOM HMHTOKCHKAIIUH CBUHIIOM MO3BOJISIET
CHU3HTHh TOKCHYECKYIO HAarpy3Ky Ha IMapeHXHMY
neuenn. HccnenoBanue koHmeHTparuu MJIA u
AK B mukpocomax meuyeHd y kuBOTHBIX O2-O4
TPYII TI0KA3aJi0, YTO BBEACHUE B PAIFIOH PHUCO-
BOM IIENyXU NPHUBEIO K CHIDKCHUIO HWHTCHCHUB-
Hoctu Hakomuienuss MIA u IK Ha 11%, a B ciy-
yae ¢ KapOOHM3WPOBAHHOW IMIEIYXOH OTMEUEHO
CHIDKEHHME NTaHHBIX mokasatenei Ha 14% u 16%
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COOTBETCTBCHHO. M3MenpueHHass KapOOHU3HPO-
BaHHAs IIEeTyXa CII0cOOCTBOBANla CHIYKEHHIO KOH-
nentpanus 1K #Ha 21% 10 OTHOIIEHUIO B JAHHBIM
BO BTOPOM ONBITHOM TpymIe, TOrAa KaK UCXOIHBIN
ypoBeHb MJIA ObLT aHaJOTHYCH C MaHHBIMH B
TpeTbel ONbITHOW rpymme. IIpu ananuse maHHBIX
MOJYUYEHHBIX TOCNIe UHIYKIUHU IpoLecca JUIoIe-
POKCHIAITNH BEISBIICHO, YTO CTETICHL 00pa30BaHUA

CBOOOAHBIX PaJUKaIOB, HHAYLUUPYIOLIUX MPOJIOH-
ranyio HEMHON Peakuy OKUCICHUS, CHIKAJICA Ha
20% mnpu ucnons3oBanuu PUI, Ha 31% npu wuc-
nosnb3oBanuu KPII n Ha 44% npu npuMeHeHHH
HKPII. Cnegyer OTMETHTH, 9TO IMOCJE IPUMEHE-
Hus uaMenvyeHHod KPIL, ypoBeHb MHTEHCUBHO-
ctu npoueccoB I1OJI cHU3MICS MPaKTUYECKU N0
KOHTPOJBHOTO YPOBHSI.

Tadmuua 2 — MccnenoBanue mokasareneil MpOOKCHIAHTHOTO U aHTHOKCHIAHTHOTO CTaTyca B MUKPOCOMAX MCUCHH.

MIA, . avois/ MIA, AK, Hmosn/mr AOA, % Karainasza, ur/mi CO/l, E/mr
Mr Oernka HMOJIB/MT OeJIKa Oenxa
K 1,5+0,07 12,5+0,51* 2,8+0,09* 76,5+0,5%* 32,5+1,5% 54,240,41%*
o1 2,840,1%* 28,4+1,5% 3,8+0,11* 43,242 2% 18,2+0,8%* 27,2+1,3%
02 2,5+0,09%* 20,5+1,2%* 3,4+0,08%* 48,9+2 4% 24,5+1,2%* 35,8+1,7*
03 2,4+0,08* 17,5+0,9* 3,2+0,1* 59,8+£2,9%* 26,9+0,2%* 44,842 2%
04 2,4+0,1* 14,2+0,0,9%* 3,0+0,07* 68,243 4% 29,3+1,4* 48,242 3%
JlaHHBIE IPUBEICHBI C YY€TOM CTAHJaPTHOTO OTKJIOHEHHS OT CpeJHeapU(PMETHIECKOTO 3HAYeHHS. *- CTeIIeHb JOCTOBEPHOCTH B
nmapHoM TecTe cotaBnset P<0,05, ** cTeneHp qocTOBEepHOCTH B TapHOM TecTe coTapisieT P<0,01. (3HaueHus mokaszareneii cpas-
HUBAJIY B TPyIIax KOHTPOJb, TPyNIsl 2, 3, 4 IPOTUB ONBITHON Ipymmsl 1)

OreHKa aHTHOKCHIAHTHOT'O CTaTyca renaToLy-
TOB KpBIC, TTOyYaBIINX COPOEHTHI HA OCHOBE PHCO-
BOI mIenyxu Ha (JOHE CBHHLIOBOIM HArpy3KH TarkKe
nMena MOJOXHUTENbHYI0 AuHamMuKy. CymMapHas
AHTHOKCHAHTHAs aKTUBHOCTh B MHUKpPOCOMax Iie-
yeHn nosBeicuiack Ha 13%, 38% u 58% cooTBeT-
CTBEHHO, [0 CPAaBHEHHIO C XUBOTHbIMH Ol rpymn-
Ibl, TIOYYaBIINX TOJBKO HUTpAT CBUHIA. TeMm He
MeHee, JaHHBIN MoKa3aTelb ObUT HUKE KOHTPOJIS Ha
36%, 22% u 11% cootBeTcTBeHHO. BBEAeHMUE B pa-
LIMOH >KMBOTHBIX, TIOJJBEPTHYTHIX 3aTpaBKe HHUTpa-
TOM CBHHIA, 3HTpocopOeHTa u3 PLL cmocoberBo-
BaJIO TMOBEIICHHUIO akTHUBHOCTH (hepmenToB COJl 1
katanassl Ha 32% u 35%, nmpumenenune KPII mo-
BBICWJIO aKTHUBHOCTH (pepMeHTOB Ha 65% u 45%,
coorBeTcTBeHHO. Bruouenne MKPUI mpuBeno k
aktuaruu COJl Ha 77% u karanassl Ha 61%. Ta-
KuM oOpazom, ucnons3oanue UKPIL ciocobeTBy-
€T IPaKTUYECKHU ITOJIHOMY COXPAHEHHIO aKTUBHOCTH
COJl u xaTamnasbl.

Pe3ynbTaThl ONBITOB MO OLIEHKE AaHTHOKCUAAHT-
HOTO cTaTyca B MHUKPOCOMax IIOY€K NPHUBEICHbI B
tabmune 3. VcxoaHble 3HAuYSHUS KOHICHTPAIlHi
MJIA u [IK B rpynme kpbic Ha (OHE 3aTpaBKH HU-
TPaTOM CBHHIIA OBLTH BHIIIE B 2 pa3a OTHOCHUTEIHHO
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KOHTPOJIbHBIX 3HaueHuil. [Ipu oTpaBieHMH CBUH-
IIOM OTMEUYEHO CHI)KEHHE aHTHOKCHAAHTHOTO IO-
teHnuana kiaetok Ha 50%, COJl — na 30% u kara-
na3el — Ha 42%.

Bo Bropoii onbiTHO# Tpymmne (O2) oTMedeHO
cHmkeHne yposHs MJIA Ha 14%,IK — Ha 9%, un-
TeHCUBHOCTH 00pa3oBanus THK-akTHUBHBIX MPOTyK-
TOB CHM3WIACh Ha 16%, Mo cpaBHEHUIO ¢ 1 OMBIT-
Hoit (O1) rpymmoii. ¥V kpseic, momydaBmux KPIII
JIaHHBIEC TIOKa3aTeaN YMEHbIWIUCH Ha 31%, 22% u
30% cooTBeTcTBEHHO. [IpH BBEAEHNH B paLMOH H3-
MenbueHHoM KPIII oTMeueHo cCHMKEHHE TTPOIIECCOB
CPO, o uem cBuaeTensCTBYET cHIDKeHne MJIA Ha
38%, K — Ha 32% u MHTEHCUBHOCTH 00pa30BaHUs
npoayktoB [1OJI — Ha 45%, 4TO MpaKTUIECKH COOT-
BETCTBYET JAHHBIM Y KOHTPOJIbHBIX KUBOTHBIX.

OTHOCUTENBHO AHTHOKCHUIAHTHOIO CTaTryca B
MHKpPOBOCaX IOYEK HAOII0AaIach MPOTHBOIOIOXK-
Has TEHAEHLHUSA. Y KpbIC NpPU BBEJCHUHU B PallMOH
PIII ormeuainocek noseimenue AOA Ha 16,5%, KPIL
—Ha 58% u UKPII — na 79%. Jlns karanga3sl MOBHI-
IIEHUE aKTUBHOCTH cocTaBuiio 11,5%, 40% u 54%,
s COJ — 2%, 15% u 29% cooTBeTcTBeHHO. TeM
HE MEHee, JaHHbIE BEJINUMHBI ObUIN MEHBIIIE, YEM Y
KOHTPOJIbHBIX )KHUBOTHBIX B cpesiHeM Ha 10%.
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Tabauma 3 — VccnenoBanue nokasarenei MPOOKCUTAHTHOTO U aHTUOKCHUJIAHTHOI'O CTaTyCa B MUKPOCOMaAX IMOYEK KPLIC.

MJIA, _, amons/ | MJIA, amons/mr | JIK, HMOJIB/MI AOA. % Karanasa, nr/ COJII, E/mr
Mr Oenka Oeinka Geika
K 1,1+0,06* 14,1+0,71%* 2,140, 1%* 62,1+3,1%* 28,3+1,4% 69,3£3,3*

01 2,3+0,12%* 27,5+1,35* 4,1+0,19% 30,2+1,4* 16,5+0,7* 49,242 2%

02 2,0+0,1%* 23,2+0,19** 3,840,15% 35,2+1,6* 18,4+0,9* 50,2+2,0%*

03 1,6+0,08%* 19,2+0,7* 3,2+0,05%* 48+2,0* 23,1+1,1%* 56,8+1,8%*

04 1,2+0,08* 15,2+0,8%* 2,84+0,09* 54,2+1,5*% 25,4+1,2% 63,5+0,5%*
JlaHHbIE IIPUBEEHBI C YYETOM CTaHIAPTHOTO OTKJIOHCHHUS OT CpeIHEapHU(PMETHISCKOrO 3HaYeHHUs. *- CTEIeHb IOCTOBEPHOCTH B
napHoM Tecte cotaBisier P<0,05, ** crenens mocroBepHoCcTH B HapHOM Tecte cotasisier P<0,01. (3HauenHus mokasaresnei cpaBHH-
BaJIN B TPYyIIax KOHTPOIb, TPYNIH! 2, 3, 4 IPOTHB ONBITHO Ipyms! 1)

B Tabnuiie 4 npencTaBieHbl JaHHbIC, MOJTyYeH-
HBIE TIpU OLEHKEe cozep:kaHusa npoxaykros I1OJI B
MHKpPOCOMax M03ra. AHaJOIMYHO IPEAbLIYIIIM HC-
CJIEIOBAaHUAM XPOHMYECKOE OTPABICHHE HUTPATOM
CBUHIIA NpUBOAMIO K akTuBanuu CPO 6uomonexkyn
B TKQHM MO3I'a, YTO MOATBEPKIACTCS OBHIILICHUEM
yposast MJIA u IK Ha 50% u 60%, ckopocTh 00-
pa3oBaHUs arpecCUBHBIX JIUITONEPEKUCHBIX PaIiKa-
710B Bo3pocna Ha 74% u 92%. AxTuBHOCTD (epMeH-
ToB Katana3sl 1 COJl cokpaTunace B iBa u 1,5 pasa,
cymmMmapHas aktuBHocTe AO3 B 1,8 pasza. Y kpsIc,

nonydaBmux PII OTMEUEHO CHUKEHHE CTENEHU
OKHUCIICHUS JIMMUJOB, IMPH 3TOM KOHIIEHTPALUS
MJIA 6b1a Huxe Ha 7%, a y nomydasmux KPII
koHneHTpanus MJIA Owina Hke Ha 16%, Torma
kak B ciaydae ¢ MKPII sTot mokazarens ObLT HUXKE
Ha 29%, mst JIK camkenne cocrasmiio 16%, 31% u
35%, a ckopocTh 0Opa3oBanus CP ymMeHbIIMIach Ha
28%, 40% m 45% coorBeTrcTBeHHO. ClemoBaTeib-
HO, Y JKAUBOTHBIX IISATOM ONBITHOM TPYIIIHI TTOKAa3a-
Tenu ypoBHs mponaykToB [1OJI ObLIM MIEHTHUYHBI
KOHTPOJIbHBIM BETTMYNHAM.

Ta6muna 4 — MccnenoBanue nokasarenei IpooKCHIAHTHOTO U aHTHOKCHAAQHTHOTO CTaTyca B MUKPOCOMAaX MO3ra KpbIC.

MJA, ., amons/ | MIA, amons/mr | JIK, HMONB/MP AOA. % Karanasa, o/ COIL, E/r
Mr Oenka Oenka Genka
K 2,1£0,1* 15,2+0,5%* 3,0+0,1* 68,9+3,4% 20,1+0,9% 62,5+2,0%*
O1 3,2+0,09* 29,2+1,2% 4,9+0,2% 38,2+1,7* 10,2+0,4* 42,142,1%*
02 3,0+0,11* 21,0+0,8* 4,1+0,19% 45,4+2,0%* 12,1+0,5%* 45,442 5%
03 2,7+0,0,08* 17,4+0,7* 3,4+0,12% 52,142,4% 17,9+0,6* 52,142,4%
04 2,3+0,1%* 16,1+0,6* 3,2+0,13* 60,1+2,8%* 18,5+0,87* 57,24+2,9%
JlaHHbIe TPUBEAEHBI C YYETOM CTaHIAPTHOTO OTKJIOHEHWS OT CpelHeapu(METHYEeCKOro 3Ha4eHMs. *- CTENeHb JOCTOBEPHOCTH
B napHoM Tecte corasiser P<0,05 (3naueHus nokasarenell cpaBHUBAIU B rPyNIax KOHTPOJb, TpyHisl 2, 3, 4 IPOTUB ONBITHOM
rpymisr 1)

Ilpu omenke pe3ynbTaToB (QYHKIIMOHATHEHOMN
aktuBHOCTH AQO3 HEpBHOM TKaHM YCTAHOBIJIEHO,
YTO, BKJIIOYEHHE B PALMOH ONBITHBIX JKUBOTHBIX
SHTEPOCOPOEHTOB Ha OCHOBE PHCOBOM MIETyXH CITO-
COOCTBOBAJIO COXPAHEHHUIO aKTHBHOCTH (hepPMEHTOB
AHTHOKCHUJAHTHOM 3alIUThl Ha (POHE XPOHUYECKOU
WHTOKCHKAIlMA HUTpaToM cBHHIA. ClieyeT oTMme-
TUTb, TIPH UCTIOJNB30BAaHUU PA3IMYHBIX (OPM IHTE-
POCOPOUPYIOMINX MUTIEBBHIX BOJIOKOH HAOIIOAIOCH

MOBBIIIEHUE CYMMapHOW aHTHOKCHUJIAHTHOW aKTUB-
HocTU B cpeaneM Ha 18%, 37% u 57% oTHOCH-
TENBHO >KHBOTHBIX, ITOJTy4aBIINX 0a30BBINA PalOH
Ha (hOHE MIUTEIHPHOW WHTOKCHKAIIMA CBUHIIOM. B
YaCTHOCTH, aKTUBHOCTH KaTaja3bl B MHKpPOCOMAax
Mo3ra mnosbimanack Ha 19%, 75% u 81%, akTuB-
vocth CO/J] yBenmmuuBanach Ha 7%, 24 u 35% coot-
BeTCTBeHHO. OIHAKO, TOJTHOTO BOCCTAHOBJICHUS aH-
THOKCUJAHTHOT'O IMOTEHIIMAIa OTMEUEHO HEe OBLIO.
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Pe3ynprarel uMccnemoBaHWl COCTOSIHMS TIPO-
neccoB [1OJI B cepmedHOi MBIIIIE MPEACTABICHBI
B TabymIe 5.

Kak u B mpeaplaymux SKCIEpUMEHTaxX TECH-
JCHLUS] TIOBBIIICHUS] OKUCIUTEIBHBIX IPOLIECCOB
COXpaHsAJach U B KapAHOMHOIIUTaX HECMOTPS Ha
TO, YTO CepALe 00JafaeT MEHbBIIEH TPOIHOCTHIO K
HMOHAM CBMHIIA 110 CPABHEHUIO C JPYTUMH TKAHIMH.
JlnTenbHas 9KCTIO3UIMS MOHOB CBUHIIA MTPHUBENA K
MOBBIILICHUIO 00pa3zoBaHus nunonepekuceit u CP B

cepaeyHoi moimue. Tak, ypoBens MJIA u JIK 611
BhIe Ha 46% u 20% 1o cpaBHEHHIO C JAHHBIMH Y
WHTaKTHBIX )KUBOTHBIX, OTMEYEHA TaKXKe HEKOTOpas
naTeHcupukanus HakoruieHus: TBK-akTHBHBIX TIpo-
IIyKTOB. YpoBeHb M/IA 10CIIe HHIYKITUH COCTABIII
13,4 aMonb/Mr Oeska, 4TO MPEBHIANO0 KOHTPOJIb-
Hble 3HaueHUs Ha 22%. OOmas aHTHOKCUIAHTHAS
aKTHBHOCTH CHHM3WIACH B 1,3 pasa, B TOM YHCIE aK-
TuBHOCTh CO/Jl M KaTana3bl yMEHBIINIACHB CPE.-
HEM B 2 pa3sa.

Tadmmuua 5 — Vccnenopanue nokasareneil NpOOKCHIAHTHOIO U aHTUOKCHJIAHTHOIO CTaTyca B MHKPOCOMax CEpIEYHOH MBIIIIIbI

KpBIC
MJA, , amons/ | MJA, amons/mr | JIK, HMOms/MT AOA., % Karanasa, ur/ COIL, E/r
Mr Oernka Oenka Oenka
K 1,3+0,07* 11+0,5* 2+0,1%* 66,2+3,0% 25,441,2% 41,2+1,8%*
(01 1,9+0,1* 13,4+0,6* 2,4+0,09* 52,140,47%* 12,1£0,5% 21,5+0,9%*
02 1,7+0,09* 12,94+0,55%* 2,3+0,07* 54,5+0,38** 13,5+0,48%* 26,4+1,25*
03 1,4+0,07* 12,5+0,58* 2,1+£0,08* 58,4+0,51** 18,5+0,87* 35,9+1,7*
04 1,4+0,07* 11,4+40,45* 24+0,05%* 62,1+0,49** 22,4+0,18** 38,1+1,8%
JlaHHBIE IPUBEICHBI C YYETOM CTAHJaPTHOTO OTKJIOHEHHS OT CpeHeaprU(PMETHUSCKOrO 3HAYEHHS. ¥~ CTENeHb JIOCTOBEPHOCTH
B mapHoM TecTe coTapisiet P<0,05, ** cTeneHb 10CTOBEpHOCTH B TapHOM Tecte cotaiseT P<0,01. (3HaucHus moka3areneit
CpaBHUBAJIY B IPYIIax KOHTPOJIb, IPyHIsl 2, 3, 4 IPOTUB ONBITHON Tpymnsl 1)

Hcnonp3oBaHue SHTEPOCOPOUPYIONIMX ITHIIE-
BBIX BOJIOKOH MOJIOKHUTEIBHO IMOBIUSIO HA COCTO-
sane AOC Ha QoHEe CBUHIIOBOH HHTOKCHKAIIWH,
YTO TMOATBEpKIaeTcsi ToBbilieHneM AQO TIOTeH-
pajga KapIHOMHUOIMTOB: BKIIOYCHHE B PAIMOH
PII cnocoOCTBOBaANO TOBBINICHHUIO aAKTHBHOCTH
katanaspl, COJ] u obmeit AOA na 11,5%, 22,7%
u 5% cooTBeTcTBEHHO, ncnonb3oBanne KPIII cro-
cOOCTBOBAJIO MOBBIIICHUIO AKTHBHOCTH ()EPMEHTOB
AHTHOKCUJAHTHOM cucTeMbl Ha 53%, 27 u 12% co-
OTBETCTBEHHO, B ciydae ¢ BBeneHuem MKPII BbI-
HIeyka3aHHble Moka3aTenu Bo3pociu Ha 83%, 80%
u 19% cooTBETCTBEHHO.

UccnenoBanue nokaszareneil mpoaykrtos I10J1
MoKa3aly, 4YTO OHPUTPOLUTHl TaKXKe OKa3alucCh
CUJIBHO TOJIBEP>KCHHBIMHU BIUSHUIO OKUCIUTEIb-
HOTO CTpecca BO3HHUKAIOUIEIO B PE3yJbTATE OT-
paBneHus consMu cBUHNA (Tabmuma 6). Konnen-
tpamss MJIA B CyCleH3MH SPHUTPOIMTOB ObLIa
BBIIIIE B OMBITHOH TpyIme Ha (OHE TOKCHIECKOH
Harpy3ku Ha 34,5%, IK — na 81%, uro yka3piBaer
Ha BBICOKYIO CTETICHBb TIOBPEKICHIS MEMOpaH 3pH-
TPOITUTOB. AKTUBHOCTH KaTanasbl MPU 3TOM CHU-
3MIach mpaktudecku B 3 paza, COJl — B 2,25 pa3sa,
a obmast AOA- B 1,5 pa3za.
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V¥ xpeic, nonyyaBmux PII oTtMeueHo yiaydme-
HHUE OOIIe KapTHUHBI TEUCHUS] OKHUCIUTEIHHOTO
crpecca. B 9acTHOCTH, B CyCIIEH3UU IPUTPOIUTOB
(CD) ormeueHo cHIDKeHHE KOHIeHTparuu MJIA
Ha 11% u 13%, u K B cpennem Ha 9% cooTBeT-
CTBEHHO TPU HCIOJb30BaHUHM KapOOHW3UPOBAH-
Hbix Gopm PIII. Cnemyer oTMEeTHTB, UTO YHMOTpE-
OJIeHUE )KUBOTHBIMY WHTAKTHON PUCOBOM IIETyXH
HE MPUBEJO K CYyIIECTBEHHBIM U3MEHEHUSIM B KOH-
[EHTPAINK KaK MePBUYHBIX, TAK U KOHEYHBIX MPO-
nykroB I1OJI B sputpouurax. OgHako, OTMEUYEHO
MOBBINIIEHWE aHTHOKCHJAHTHOTO CTaTyca B JPH-
TPOLUTAX XKUBOTHBIX, mony4yasmux PII. Bo BTO-
poO¥i OMBITHOW TpPYyIIIIe HAOJIIOMAIIOCH TTOBBITIICHUE
aKTHBHOCTH Kartana3bl Ha 56%, COJl Ha 36,5%, a
obmeit AOA Ha 12%. Brperseil onbITHOH rpyrie
NIaHHBIC TOKa3aTelin OBUTH BEIIIEC, Y€M B IEPBOU
oneITHOU rpymme B 2,0, 1,6 u 1,3 pa3a coorBer-
CTBEHHO. BBeJIeHME B pallUOH U3MEIbUEHHON Kap-
OOHM3UPOBAHHON PHUCOBOW MICTYyXH CHOCOOCTBO-
BaJIO TIOBBIIICHWIO AKTHUBHOCTU KaTajassl B 2,5
paza, COI — B 2,0 pa3a, a cymmapuoit AOA — B
1,4 pasa.

PesynbpTaTel ucciaenoBaHUs CHIBOPOTKH KPOBH
>KUBOTHBIX MOKa3ajH, YTO HAKOIJICHUE NEePBUYHBIX
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Y KOHEUHBIX MPOYKTOB JIUIOTCPOKCHIAIIUY TTOBBI-
masnochk B 2,3 u 2,0 paza npu 3aTpaBKe HUTPATOM
ceunna. Ilpu atom AOA B mia3Me CHM3WJIACh Ha
44%, aktuBHOCcTHCO/] 1 kaTanassl Ha 47% u 29%Mm
COOTBETCTBEHHO (Tabmura 7).

YV JKMBOTHBIX, MTOJY4aBIINX PALMOH, O0OTralleH-
HBI 3HTEPOCOPOHMPYIOIIUMHU TMHUIICBHIMU  BOJIOK-
HaMH Ha (OHE XPOHWYECKOW 3aTpaBKHM HUTPATOM

CBHHIIa OTMEUEHO CHIKEHUE KOHUeHTpauuu MJIA
B cbeIBOpoTKe Ha 14%, Torma kak comepkanue JJK
noutu He u3Menmitock. KPIII ciocobcTBOBaIa CHU-
xeHnro oopazoBanus K u MJIA Ha 33% u 22%,
HWKPHI — wa 37% u 42%. OtHOocutenbHo AQO TmM0-
TEHIMaNa TUIa3Mbl KpOBH Habiromamack oOpaTHas
KOPpEeSIHA C JAaHHBIMH MOTyYeHHBIMU IIPH OIICHKE
npoaykroB 11OJL.

Taoauua 6 — OHeHKa ToKa3areeun TMIPOOKCUAAHTHOTO U aHTUOKCUIAHTHOTO CTaryca B CYCIICH3UH SPUTPOLIUTOB KPBIC.

MIA, ?;OHB/MH JK, gel\j[I(I)(J;B/MF AOA, % Karanasa, ur/mr Hb E/CM?II[rib
K 27,8+1,3% 3,240,16* 79,243 9% 36,1+1,8% 1,8+0,08*
o1 37.4+1,7% 5,8+0,20% 52,142,6* 12,3+0,62* 0,8+£0,04*
02 36,0+1,5% 5,6+0,28* 58,6+2,8* 19,2+0,96* 1,1+0,0,05*
03 33,9+1,6% 5,3+0,2% 65,043 2% 25341 2% 1,3+0,05%
04 32,7+1,6* 5,0+0,18* 73,5+3,5% 30,8+1,4* 1,6+£0,06*

rpynmsl 1)

JlaHHBIe NPUBEJCHBI C YYETOM CTaHIApPTHOTO OTKJIOHEHMS OT CPEeIHEeapU(PMETHYECKOro 3HAYCHHUs. *- CTENEHb JOCTOBEPHOCTH
B mapHoM TecTe cotapisieT P<0,05 (3naueHus mokasarenell CpaBHUBAIN B rpyNIax KOHTPOJb, TPYHIBI 2, 3, 4 MPOTHUB ONBITHOM

Tabauna 7 — UccnenoBanue nokasarenei MPOOKCUAHTHOTO U aHTUOKCUJIAHTHOI'O CTaTyCa ChIBOPOTKU KPOBU KPBIC.

MJA, mvo,/mr JUK, moums/ v AOA, % Karanasa, Hr/mi COJL, E/mn
Oernka Oeika

K 11,240,56* 1,5+0,08%* 75,4+£3,6* 21,2+1,0%* 42,3+0,35%*

o1 21,3+1,01* 3,4+0,17* 42,1+£2,1%* 15,2+0,76* 22,3+1,1*

02 18,5+0,9* 3,3+0,15%* 48,9+2,45% 16,5+0,83* 29,6+1,4*

(0%} 16,5+0,83* 3,0+0,13* 54,242, 7* 18,2+0,9* 35,4+1,7*

04 13,5+0,68* 2,0+0,1%* 65,2+3,2% 20,2+0,15%* 39,2+1,5%
JlaHHbIE IPUBEICHBI C YYETOM CTaHJapPTHOTO OTKJIOHEHHS OT CpeHeapu(pMETHIECKOro 3HAYCHHs. *- CTeIeHb JOCTOBEPHOCTH B
napHoM Tecte corapisier P<0,05, ** crenens noctoBepHOCTH B apHOM TecTe cotaBisier P<0,01. (3HaueHus mokasareneii cpas-
HHUBAJIU B TPyNIax KOHTPOIb, TPyNNbI 2, 3, 4 IPOTHB ONBITHOM IpymisI 1)

Bo Bropoii onbiTHOH rpynie AOA Oblia BbllIe
Ha 16%, B Tperbeld onbITHOW rpynme Ha 28,7%, B
YeTBEepTON ONBITHOM Tpy1e Ha 54% 1Mo CpaBHEHUIO
C TPYIIOH KpPbIC, C MOAEIIBIO XPOHHUYECKOT'O OTPAaB-
JIEHUS] HUTPATOM CBUHIA. Y POBEHb KaTanasbl IOBbI-
nrascs npu oboramennn panuona P na 8%, CO/J
—Ha 32,7%. I1pu ucnons3oBanuu KPIII akTBHOCTB
Karanasbl Bo3pocia Ha 19,7%, CO/l -na 58,7%, a
B ciayuyae ¢ MKPII aktuBHOCTH (hepMEHTOB aHTH-
OKCHJATHOW 3aLIUThl YBEINUMWIACh AJIS KaTajaasbl U
CO/l na 32,8% u 75% COOTBETCTBEHHO.

TakuM 00pa3oM, NMpH WHTOKCHKALIMU HUTpa-
TOM CBHMHIA HPOLECCHl MEPEKUCHOIO OKHUCICHHS
JUIMUAOB HanboJiee HHTEHCUBHO MPOTEKAIOT B 3PH-

TpouuTax, Torga Kak B I€YE€HH, NMOYKaxX U MO3Ie
OKCIICPUMCHTAJIBHBIX JKHWBOTHBIX, CKOPOCTH CBO-
60,Z[H0—pa,Z[I/IKaJ'IBHOF 0 OKHCJIEHHUS ObLia IMpaKTHU4eC-
CKHU Ha OIHOM YPOBHE.

3akiIouyeHnne

Tspkenple MeTauTbl SBISIIOTCS Hanbosee omac-
HBIMH TIOJUTIOTAaHTaMH aHTPOIIOTCHHOTO XapakTepa.
OHu pacpocTpaHEHbI TOBCEMECTHO U, KaK MPaBHJIO,
COXPAaHSIOTCS B OKPYIKAIOIIEH cpelie, 9To MO3BOISIET
UM MUTPHUPOBATh U aKKyMYJIUPOBATHCS B MUILEBOM
nerm. Jlo cux mop HeT 3()(PEeKTUBHBIX CIOCOO0B
CHWIKCHUA KOHICHTpAIMMU TKEIBIX METAJIOB
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JI0 0e30IMMacHBIX 3HAUCHUI B OKpYXKAIOIIeH cpene.
Tsoxenbie MeTauTel 00aJAI0T ITUPOKUM CIIEKTPOM
MIATOJIOTUYECKOTO BO3JIEHCTBHS U MOTYT IPUBOJUTH
K Pa3sBUTHIO HEOOpaTUMBIX U3MEHEHHUI B OpraHax u
CUCTeMax OpraHu3Ma. TspKeIble MeTaJlTbl, onanas
B OMOJIOTHYECKHE CUCTEMBI, IPUBOAAT K PAa3BUTHIO
OKHUCIIUTENIBHOTO ~ CTpecca, KOTOpBIM  sBIAeTCA
npuunHON moBpexacanss JHK, wmommdukammm
0eJKa, CTPYKTYPBI H LEIOCTHOCTH OMOJIOTUYECKHX
MeMOpan u Oumomonexkyn [15-17]. OcHOBHBIM
MEXaHU3MOM TOKCHYHOCTH OTAEIBHBIX METAJIOB
SIBJIIETCS1 00pa30BaHUE aKTHBHBIX (POPM KHCIIOpoza
(ADK). Kpome TOro, mposBIIEHHE TOKCHYHOCTHU
TSOKETIBIX METaJUIOB MOXET OBITh OIMOCPEIOBAHO
HCTOLIEHUEM pe3epBa INIyTaTHOHA U CBSI3bIBAHUEM C
cynbruapbHEIME TpynnamMu Oenkos [15,18,19].
ToxcuanocTh MOHOB Pb mposiBisieTcst B pe3ynprare
VHAKTUBAIIMM  AHTUOKCUJAHTHBIX  (DEPMEHTOB,
BIUSHUSI HAa CTPYKTYpYy MEMOpaH W IOBPEKICHHS
JHK [20-21].

AHanu3 NUTEpaTypPHBIX JAaHHBIX TIOKA3bIBaET,
YTO B OCHOBE INPOSIBJICHUS TOKCUYHOCTH TSKEITBIX
METaJJIOB  JIGKUT  pa3BUTHE  OKHUCIUTEIBHOTO
cTpecca, CONPOBOXKAAIOMIETOCS MHTECHCU(UKAIUEH
CBOOOTHO-PAaTUKAIBHOTO OKHCIeHHs. B  Hammx
WCCIIEJIOBAaHUAX, B TpPYyIIeE >KUBOTHBIX, MOIBEPT-
HYTBIX XpPOHHYECKOH HWHTOKCHKAIMM  COJSIMH
CBHUHIIa OTMEYEHO MOBhIlIeHUE ypoBHI MJIA B 2
pa3a B MUKPOCOMAJIbHBIX IIperaparax Mo4ekK, Mo3ra,
SPUTPOLIUTAX U CHIBOPOTKE KPOBH U B 2,5 pa3a B
MuKpocoMax medeHH. OTHOCUTETFHO MHKPOCOM
KapJIMOMHOIIUTOB  CYIIECTBEHHOTO  ITOBBILICHUS
MaJOHOBOIO JHalbJIErHJa HAaMH HE OTMEYEHO.
Hakornenne nreHOBBIX KOHBIOTATOB OTMEUEHO
B IIOYCUHOHM, MO3TOBOIl M IICUCHOYHOM TKAHIX,B
MHUKpocoMax cepana ypoBeHb JIK moBbIcHIiICS
Ha 20%, a B CyCIIEH3WH JPUTPOILMTOB H ILIa3Me
KpoBH Kpbic Ha 35% u 40% coOTBETCTBEHHO, IO
CPaBHEHUIO C TaHHBIMU B KOHTPOJIbHOM rpymie. [Ipu
aHaJM3e TIoKa3aTeyieil oO0mel aHTHOKCHIaHTHON
AKTUBHOCTH OTMEYEHO CHHKEHHE 3alUTHBIX
(hyHKIMIT aHTHOKCUIAHTHOW CUCTEMEI B 1,5 pa3a B
MapeHxnuMe NeYeH , B 2 pa3a B MUKPOCOMax Mo3ra
U mouek, B 1,8 pasa B 3pUTpOIMTAX U B CBIBOPOTKE
KpOBH. B KapAHOMHOIIUTaX OTMEUYCHO MOHIKEHHE
AHTHOKCHUJIAHTHOW akTUBHOCTH pepMeHTOB Ha 20%.
Bo Bcex mccienoBaHHBIX o0pasnax HaOMIOAaIoCh
MIOHIDKEHNE aKTUBHOCTH Karaimasbl B 2 pasa,
COJ 81,5 pa3za B MUKpOCOMax MO3ra W IMOYEK, B
2 pa3a B IEYEHM, CEpALIE U CHIBOPOTKE KPOBH, B
2,5 pa3za B spurpountax. llomydeHHble AaHHBIE
CBHUJICTENILCTBYIOT 00 MHTEHCHU(HUKAIUU CBOOOTHO-
PaAMKaIBHBIX MPOLECCOB B OPraHU3ME KUBOTHBIX
TIPH XPOHHYECKOW WHTOKCUKAITNH CBUHIIOM.
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B cBs3u ¢ TeM, 4TO pelieHue MpoOIeMbl CBS-
3aHHOH C OrpaHMYEHUEM IOCTYIUICHHS TSDKENbBIX
METAaJUIOB B OKPYKAIOIIYIO CPENly U B IOCIICICTBHH B
OpraHu3M YelIOBeKa SBIISICTCS Ha CETOHSIIIHIN JeHb
MPAKTHYECKN HEBBIMTOJIHUMOW 3a/laueii, BO MHOTHUX
peruoHax 3eMHOTO Iiapa KpaifHe akTyallbHO CTOHT
BOMPOC O BO3MOXKHOCTH CHIDKCHHSI TOKCHYHOTO
addexra TsDKENBIX MeTawioB [8-9]. OcHOBOH Me-
XaHU3Ma TIOBPEXIAIONIET0 BO3IEHCTBUS TSIKENBIX
METaJUIOB SIBJISICTCS] TIOBBIIICHUE OKHCIHTEIBHOTO
cTpecca, B CBSI3H € YeM OOJIBITHHCTBO PabOT MOCBS-
IIEHO HCCIICJIOBAHUIO BO3MOXXHOCTH IMPHMEHEHUS
AHTHOKCHIAHTOB [UII CHIDKEHHS TOKCHYECKOU
Harpy3Ky KCEHOOHOTHKOB, KOTOPBIE B OOJBINIHHCTBE
HayYHBIX HM3BICKAHWN OTMEYEHBI IOJIOKHUTEIEHBIM
spdexrom [11,22-24]. Takke MOXKHO OTMETHTH
OOJBIIIOE KOTHMYECTBO Pa0OT MOCBSIICHHBIX MPUME-
HEHHIO XENIATUPYIOIIUX AareHTOB JIISl CHIDKCHUS
TOKCUYHOCTH TSDKEJIBIX METaJIOB TPH OCTPOM
oTpaBiieHuu [25-26].

PaboTbl O HCHONB30BAHUIO COPOCHTOB ISt
CHIDKEHHSI TOBPEXKIAIOIIET0 BIUSHHUA Pa3HOTO
pola TOKCHKAHTOBBEChbMa MAJIOYHMCICHHBI, TEM
HE MEHee, UIMEIOTCSl COBPEMEHHBIE JaHHBIE O BO3-
MOXXHOCTH TIOJABJICEHHsSI TPOLIECCOB CBOOOIHO-
paIUKAIBEHOTO OKHCICHUS B KIETKaxX MpU MEpo-
paIbHOM yOTpeOeHun SHTEpocopOeHTOB Ha GoHe
WHTOKCHKalui [27-28].

B mocnenHue gecATWIETHS TOBBICHIICS WH-
Tepec K (YHKIMOHATHLHOMY MHUTAaHUIO KaK aibTep-
HaTUBHOMY ITyTH pPeUIeHUs IpoOIeMbl XpPOHUYECKON
WHTOKCHKAITUH KceHoOnoTnKaMu. [1pu Tokcraeckoit
Harpy3ke OpraHu3M HYXKAAeTCsl B TIOBBILICHHOM
KOJIMYECTBE HYTPUEHTOB IS YCIICITHON aianTalliu
K HeOmaronpusITHBIM (akTopaM OKpy Karomiei
cpenpbl. [In1eBbIe BOIOKHA TAKKE SIBISTIOTCS BAXKHBIM
AITMMCHTAPHBIM KOMITOHEHTOM, KOTOPBIH COIIACHO
WCCIICIOBAHUSIM HUTPAIOT POJIb JHTEPOCOPOCHTOB
JUTS TOKCUKAHTOB, B TOM YHUCJIE TSKEIBIX METaJIIOB,
TEM CaMbIM CHHXKAs PUCK TOBPEKICHHS KICTOK U
TKaHe# opranmma [29-30].

HCTOYHNKOM THILEBBIX BOJOKOH MOYET BBIC-
TYNaTh Pa3HOE PACTUTEILHOE CHIPhE, B TOM UYHCIIC
Takoe, KOTOPOE CYHMTAETCS OTXOJAMH IPOU3-
BojcTBa. [l Hammx ucclemoBaHWi Obla HC-
MONIb30BaHA pHUCOBas IIeiayxa. PucoBas mienmyxa
(PII) mo cBoel mpUpOAE COCTOUT W3 psijia Op-
TaHUYECKUX COETMHEHHH, OCHOBHBIMHU M3 KOTOPBIX
SBIISIOTCS  EJITIONI03a W JIMTHHWH, TEHTO3aHbI,
HEOONbIIOE KOJMYECTBO Oelika, BUTAMHHBI U
MUHEpaJbHas YacTh, KOTOPYHK) TMPEACTABISCT
KkpeMHe3eM. OHa TIO CTPYKType MpEICTaBIsIeT
€000 BOJIOKHUCTOE BEIECTBO, KOTOPOE CIIOCOOHO
copOMpOBATh HEKOTOPHIE XMMUYECKHE BEILECTBA.
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CopOLroHHBIE CBOWCTBA PUCOBOI LISy XH CBA3aHbI
C HAJMYHWEM JIUTHHWHA, KOTOPHIA MPUMEHSIOT IS
MOJTy4EeHHS PAa3IMYHBIX COPOEHTOB, B TOM YHCIIE U
sHTEpOocopOeHToB [31].

Kap6onwmzarus PI mpuBoauT kK M3MEHEHHIO €€
CTPYKTYPbI M CBONCTB, BTOM YU CJIE U TTOIIOTUTENBHOMN
AKTUBHOCTH. B Halmmx vccnenoBaHusX BKIIOYEHHE
kapOoHm3upoBanHoil PIII B pammon mabopaTopHBIX
JKUBOTHBIX TIO3BOJIWJIO  CYIIECTBEHHO CHH3UTH
CKOpPOCTH 00pa30BaHUs arpecCUBHBIX PaJIUKAIOB
W TOANepKarb aHTHOKCHIAHTHBIA  IMOTEHIHAI
KJIETOK MPaKTUYECKH Ha YPOBHE KOHTPOJIS, HECMO-
TPS Ha JUTHTEIBHYIO SKCIIO3UIMIO HUTPATa CBHUHIIA.
Nzmensaenne xap6bonusmpoBanHor PLI mpuBogut
K TIOBBIIICHUIO TOJIOKUTEILHOTO 3¢ QeKTa, YT
CKOpee BCETO CBSI3aHO C yBEIMYCHHWEM B3aUMOJICH-
CTBYIOIIEH MOBEpXHOCTH. B cocTaBe pa3Hbx hopm
PII oTcyTCTBYIOT BelIecTBa, KOTOPBIE MOLIH OBl
BEICTYIIUTH BKau€CTBEIK30TEHHBIX aHTHOKCHIAHTOB,
CJIEIOBATENILHO TOJOKUTENBHBIN 2P deKT 00ycnaB-
JIMBAETCSl BBICOKMMH COPOLMOHHBIMH M XeJaTH-

pyromumu  cBorictBamu  PIII.  CopOrust moHOB
CBUHIIA B PE3yJIbTaTe MPENSTCTBYET MPOSBICHUIO
€ro KOHKYPETHOTO JEWCTBHSI U CHOCOOHOCTH
MOAABIISITh CHHTE3 aHTHOKCUAAHTHBIX ()epMEHTOB.

Takum 00pa3oM MOXKHO 3aKJIIOYHTh, YTO BBE-
JCHWE B PAUUOH >KUBOTHBIX PHCOBOW MICTYyXH
IIPU XPOHMYECKOH 3aTpaBKe KPbIC COJISIMH CBHHLA
MIPUBOJNJIO K CHIDKEHHIO WHTEHCHBHOCTH TpoIlec-
coB I1OJI u crnocobCcTBOBANO COXpAaHEHUIO AKTHB-
HocTH (epMeHTOB AO3, 9TO BEPOATHO CBSA3AHO C
copOuueit onpeeeHHOro KOJTM4eCTBa HOHOB CBUH-
1[a SHTEPOCOPOUPYIOIIMMH MUIIEBBIMU BOJIOKHAMH.
BxuitoueHue B paliioH pUCOBOM LIETYyXH MO3BOJISET
CHU3UTh MHTEHCHBHOCTH mporueccos I10JI, unmy-
LUPOBAHHBIX MOCTYIUICHUEM HOHOB CBHMHIA B
opranusM. Tem He MeHee, IpH CpaBHEHHH 3Pdek-
TUBHOCTH CJIEZyeT OTMETUTh, YTO Hanbojee BBICO-
KW pe3yJbTar MoKa3bIBaeT U3MENIFICHHAs KapOOHH-
3UpOBaHHAs ILIEJTyXa.

Konduaukt wHTepecoB. ABTOpPH HE HUMEIOT
KOH(INKTa HHTEPECOB.
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