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MukpoopranuzMaep KoMeriMeH MJIACTHKAIBIK KAJIBIKTAPABIH OHOXErPaIalHACHIH 3ePTTEY

byn 3eprrey TmuacTHKANbIK KaIIbIKTApPAbIH MHKPOOPraHM3MAEP AapKbUIbl OHOJIOTHSIIBIK
BIIIBIPAYBIH 3epTTeyTe apHanFaH. [11acTUKTIH KopIuaraH opTara TUTi3€TiH 3USHBI )KoHE OHBIH Y3aK
VaKbIT CaKTAITybl 3KOJOTHSUIIBIK Macenenepiin Oipi Gosbinm Tabbuiaabl. 3epTTey OapbichiHaA
TUTACTUKTI  bIABIpaTyFa KabieTTi MHUKPOOPraHM3MIEPAiH TypJiepi aHBIKTabIN, ONapAbiH
THIMALTITI Garananael. HoTmkenep MUKkpoopranuamep/iH Oenrii 6ip skaraaiiapia miacTHKTIH
KYPBUTBIMBIH ©3TepTe aJlaThIHBIH jKOHE OHBIH BIABIPAY TMPOLECIH KeAeNIeTeTiHIH KopceTTi. by
3epTTey KOJIOTUSIIBIK Ta3a WelliMep/li JaMbITyFa Yjec KocyFa OaFbITTalFaH.

Tyiiin co30ep: TInacTuKaNbIK KaJIBIKTAp, OHOIeTpaialvs, MUKPOOPTaHU3MIEp, KOpIllaFaH opTa,
JKOJIOTHSL.

Kipicne

[TnacTukanmbiK KQJIIBIKTAp Ka3ipri 3aMaHHBIH €H 63€KTi SKOJIOTUSJIBIK MPOOJIeMaIapbIHBIH Oipi OOIBITI
TabbuIaAbI. XKbUT caiiblH MUIIJIMOHIAFAH TOHHA TIACTHUK OHIpiei, 6ipaK OHBIH KeTl 0elliri KailTa eHJIelMei,
KOpIIaraH oprajia >khHakTana/el. [11acTUKTIH TaOUFH 5KOJIMEH BIABIPAYBI AKY3/1€TeH JKbIIIapAbl alTybl MYMKiH,
OyJ1 TombIpakK MeH cy sKoxyHenepine kepi acep ereai. COHFbI KbUIAPbI FABIMAAP TUIACTUKTI OMOJIOTHSITBIK
JKOJIMEH  bIABIpATy YIIiH MHMKpPOOpraHM3MEpHi mnaijajiaHy MYMKIHAIMIH 3eprren keneai. byn amic
IKOJIOTHSUTBIK Ta3a jKOHE SKOHOMHUKAJIBIK THIM/I IeIiM peTiHae KapacTbipbuiaabl. Ockl 3epTTey/e MIACTUKTI
bIIbIpaTyFa KaOuIeTTi MUKpPOOPraHM3MICP/AiH dJIeyeTi KOHEe OJap/blH THIMIUICIH apTThIpy >KOJAApbI
KapacTbIPbUIbI.

[1nacTuk — CUHTETHKAJIBIK MOJIMMEPIEPIEH JKacajaraH MaTepual, o1 ©3iHiH OepiKTiri MeH ap3aHabIFbl
apKachlHIAa KYH/JENIKTI eMipe KeHiHeH KoJiiaHbuiaabl. JlereHMeH, ocbl apThIKIIbUIBIKTApbl OHbIH KOpILIAFraH
opTara TUri3eTiH 3UsHbIH KyliehTe . JlyHneKy3ilik 9KOHOMUKAIBIK POpyMHbIH MasliMeTTepi OoiibiHia, 2050
JKBUIFA Kapaii MyXUTTapAarbl INIACTUK MeJIIIepi GalbIKTap/IblH caliMaFblHaH achlll TYCYi MyMKiH. by skarnait
JKOKYHenepliH  Teme-TeHAiriH  Oy3bin,  OuoanyaHTypiinikke — kayin — TeHaipenai.  Ilmactukrig
MUKpOOeJILIeKTepre biAbIpaybl TINTi KayinTipek, cededi ofap cy MeH TOIbIPaK apKblibl a3bIK-TYIIK Ti30eriHe
€HiI, a/aM JIeHcayJIbIFbIHA J]a 9Cep €Tyl MYMKIH.

Kazipri yakpiTTa niacTukanblK KajablKTapabl OackapyablH HEris3ri aaicrepi — KaldTa eHaey, eprey
JKOHe mosMroHaapra kemy. bipak Oyn axicrepain opkadcbichbiHbIH KeMulilikTepi 6ap. Kalita enaey npoueci
KbIMOAT JKOHE SHEPrusiHbl KOl KaKeT eTelli, an eprey KediHume yibl razuap OeniHeni. [lomuronnmapna
JKMHAKTAJIFaH IUIACTUK 00JIca, TONbIPAKThIH KYHAPJIbUIBIFBIH TOMEHIETE 1l KOHE JKep acThl CyJIapblH JTaCTai/Ibl.
OcbifaH OailIaHBICThI, FaJbIMIAP TUIACTHKTI TaOWFM JKOJIMEH BUIBIPATYJbIH OanaMa SJiCTepiH i3/eyne.
MukpoopraHu3MIepi KoJIZIaHy OChl OarbITTaFbl IEPCIEKTUBAIIBI LIeHTIMIePAiH Oipi OOJIbIN caHala/bl.

Mukpooprauusmaep — Oakrepusiiap, CaHbIpayKyJlaKTap jkoHe Oacka Ja MMKPOCKOMMSUIBIK Tipi
ar3ajnap — TabuFaTTa OpraHUKaJIbIK 3aTTap bl bIAbIPATyIa MaHbI3bI pell aTkapaibl. COHFbI 3epTTeyliep Keioip
MUKPOOPTraHU3M/IEp/iH CUHTETUKAIIBIK MOJMMEPIIEpl JIe bIAbIpaTyFa KaOineTTi ekeHiH kopceTTi. Mbicalibl,
Ideonella sakaiensis Oaxtepuscbl nonudTuiaeHtepedTanartel (PET) biabipaThin, OHBI  KapanaiibiM
KOCBUIbICTApFa aifHa/ibIpa aJlaThIHbI aHBIKTANFaH. byl jkaHaIbIK MJIACTHKAIBIK KalIbIKTapabsl Oackapyna
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OMOTEXHOJIOTUSJIBIK ~ oficTepaiH  Oosamarbl  0ap  ekeHiH — gonenjeini.  Jlerenmen, — myHpaii
MUKPOOPTraHM3MIEpAiH THIMAUIINT MeH ojapAbl KeH MacluTadTa KoJJaHy MYMKIHIIN i TONbIK
3epTTeIMereH.

Ocbl 3epTTey/1iH MakcaThl — IUIACTUKTIH KeH TapajiFaH TypJiepiH, atan aiTkanaa nosnmatuieH (PE)
»koHe nonunponuienai (PP) siabipaTyra KaGineTTi MUKpOOpraHu3MAep/li aHbIKTaY HKHe ofapAblH THIMAUTITIH
Garasnay. CoHbIMEH KaTap, Grozerpaganus MpoLeciH keI AeTy YIiH OHTAMIIbI JKaFiaiiap/ibl aHBIKTay KoHE
OCBI 9JIICTIH HKOJIOTHSITBIK 9CEPiH Taliay Ke3elji. 3epTTey HOTHKeNepi MITACTHKAJIBIK JacTaHy bl a3aiTyra
JKOHE TYPaKThI IaMyFa yliec Kocyra OaFbITTalIFaH.

[MnacTukTiH OGuoAerpajalyschl JIETeHIMI3 — OHBIH MHUKPOOPraHM3MJICPAIH dcepiHeH KaparaibiM
MoJIeKyJiaapra, Mbicajbl, KOMIipKBILIKBUI Ta3blHA, CyFa JKoHe OMomaccara aifHamy mpoueci. by mporecc
TUIACTUKTIH XUMHUSUTBIK KYPBUTBIMBIHA, MUKPOOPTaHU3MICP/IiH TYpiHEe jKoOHE KOpLIaFaH OpTa >KarJaiiiapbiHa
OaiinanpicTel o3repeai. [lnacTukTiH KemTereH TypJiepi, acipece mnonmoneduuaep, ruapodoOThHl KoHE
KPHCTAJIIBI KYPBUTBIMBIHA OaiiIaHbICTBI bIABIpayFa Te3imMai. COHOBIKTaH, MUKPOOPraHM3MIEpIiH GhepMeHTTiK
OeNCeHTINIH apTThIPy JKOHE OJIAp/bIH TUTACTHKIIEH OPEKETTECYiH >KEHUIIETY MaHbI3bl Macelie GOJbIT
TaObLIAABI.

3epTTey GapbiChbIHIa MHUKPOOPTaHWU3MJEP/IiH TJIACTHUKTI BIABIPATYAaFbl peJli FaHa eMec, COHbIMEH
Karap OoJlapJiblH SKOJOTHAIBIK KaYIlcCi3miri ge eckepiiai. Mplcambl, TeHETHKAIBIK MoAudUKaiusiaHFraH
MUKPOOPTaHU3MIep THIMIipeK Ooybl MyMKiH, OipaK onapAblH TaOWFM SKOXKyHenepre acepi MYKHST
Oaranmanyapl Kaxer ereni. CoHpaii-ak, Ouonerpaialus HOTKECIHIE Maiia OOJIATBIH KOCBUIBICTAPIbIH
KOpIIaraH OpTara 3UsSHCHI3 eKeHIHe KO3 )KeTKi3y Kepek.

Ocbl 3epTTeyze KOJIAHBUIFAH OICTep MeH aJblHFaH HOTWKeNep TUIACTHKAIBIK KaJJbIKTapabl
Oackapy[blH JKaHa CTpaTerusulapblH d3ipieyre Heris Gona amagbl. MuUKpoopraHusMmaepdi KosaHy Tek
HKOJIOTHSITBIK MOceeNIepi MeryTre FaHa eMec, COHBIMEH KaTap OMOTEeXHOJIOTHS CallaChlH JaMBITYFa J1a bIKMa
etelli. 3epTTey OapbIChIHIA TUIACTHKTIH OPTYPIi TypliepiHe MUKPOOPTraHU3MIEPAIH dcepi CalbICThIPBUIBIT,
oNap/bIH THIMAUTITIH apTThIPY JKOJJIApbl YCHIHBUIABI. Byl skymbic Oonamiakra TUIacTUKAIBIK JTaCTaHy bl
azaliTyra OarbITTAIFAH ayKbIMJIBI )KO0ANap IbiH 0acTaMachl OOybl MyMKiH.

Memooonoeus

3eprrey JnabopaTopusulbIK >Karaaiiia oKypri3ingi. AJjablMEH IUIACTHUKTI bIAbIpaTyra KaOinerTi
MHUKpPOOpPraHU3MAEp/i aHbIKTAay YLIiH TOMbIPaK JKOHE KAIAbIKTapJaH aJIbIHFaH YIrijep TalaaHabl. 3epTreyae
nonuatuiieH (PE) sxone nonunponunen (PP) cuskrhl KeH TapajiraH IUIACTUK TYpPJIEpi KOJIJAHBUI/bI.
Mukpoopranu3MaepaiH ecyi MeH besceHaiirin 6akpuiay yiid remneparypa (25-35°C), pUIFaiablUIbIK KoHEe
KOPEKTiK OpTa CUAKTbI mapaMmeTpiep perreii. [lnacTukTiH biabipay Jopeeci camak )KOFaITy 9iCiMEH KaHe
3JIEKTPOH/1bI MUKPOCKOTIHS apKbliibl Oaranan/el. 3epTrey npoueci 12 antara co3bUIIbL.

3epTreyaiH Herisri makcatbl — IUIACTUKTIH OHOJOTUsIbIK bIABIPAY MPOLECIH 3epTTey >KoHe
MUKPOOPraHu3MIepAiH ocbl npolecteri THiMaiiirin Oaranay Oonabl. JlaGoparopusinbik karaaiinap TaOUru
OpTaHbl MOJeNbJeyre MYMKIHAIK Oepai, Oipak cCOHbIMEH Karap OaKbUIaHATHIH NapameTpiiep apKbUibl 1971
HOTIOKeNIep allyFa »KaFjad jkacajbl. 3epTrey mpoleci OipHeule kedeHre OejiiHi: Y/Iriepii >KuHAY,
MUKpoOpranusmaepai Oesin amy »xkoHe uAeHTU(UKALMAIAY, SKCIEPUMEHTTIK JKaraainapabl OpHaTy,
MUIACTUKTIH bIAbIPAYbIH OaKbUIay KOHE HOTHXKENepi Tanaay.

Ynrinepai skuHay

!

Mukpoopranuzmiepai 6emin any

l

DKCNEPUMEHTTIK OpTaHbl JaiibiHAaY

l

Hukybanus

l
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blabipayabl Oaranay

3epTTey YIIiH MUKPOOPTaHU3MEp SpTYPIi DKOJOTHSIIBIK OpTanapAaH ajbiHAbl. Tombipak yirinepi
MIaCTUKAIIBIK KaJlAbIKTapFa OaiIaHbICThI JTacTaHFaH aiMaKTap/AaH, atarn alTKaHIa KOKbIC MOJMIOHApbl MEH
OHEPKACIMTIK  ayMmMakTapAaH SKuUHaiabl. byn  alimakTap MiacTUKTI  bigblpaTyra  OedliMaenreH
MHUKpOOpraHu3mMaepAiH Oolybl MYMKiH eKeHAiriHe OainmaHbicTel TaHAanAbl. COHBIMEH KaTap, KaJabIK
cyJnap/iaH JkKoHe KOMIMOCTTaJIFaH OpraHuKalIblK MaTepranapaaH 1a yariiep anbiaabl. bapneirst 50 Typai yari
JKUHAJIBIT, oJiap JlabopaTopHsra CTepuIibAi KOHTEHHepIep/e KeTKi3inmi.

[Tnactukansik MaTepuannap petinae nonuyTuiieH (PE) sxone nomunporuinen (PP) tannanasl, cebebi
OyJ1 monuMepIiep KYHAETIKTI eMipJe eH Kol KOJIaHbIIaThIH jKoHe KOpIIaraH opTaja eH Kell )KMHAKTalaTbIH
MIAaCTUK TypJepi 6onbin Tabbuiaabl. [lonmuaTrneH — kanTamanap MeH NMakeTTepAe KUi Ke3[AeceTiH MaTepual,
a1 MOJUMPOITUIIEH — KOHTEHHEpJIep MEH KYPbUIbIC MaTepraliapbiHAa KOJAaHbIIa bl. 3epTTey YIUiH MIACTHK
yJirinepi 2X2 cM enmeMIi KillKeHTail OeikTepre KeCilin, onap/piH 0acTanKbl caiMarbl >KOFapbl TJIIKTET]
aHATMTUKAJIBIK Tapa3bl apKbLTbl enmeHai. [ImacTrk OemikTepi anIpiH aja cTepuiIn3alrsaaad OTKI3UTIM, CBIPTKBI
MUKPOOTBIK JacTaHyAaH Ta3apThiI/bI.

Kecte — 1. DxcriepuMeHTTik mapaMeTpiiep

IMapametp IkcnepuMeHTTiK Ton 1 | DkcnepumeHTTik Ton 2 | bakbliay To0bI
Temmnepatypa (°C) 25 35 30
blaranapiasik (%) 60 80 70

KopekTik opta I'nmoko3a + nentoH MuHepanbl Ty31ap Kok

JKunanran yarinepieH MUKpOOpraHW3Mepi Oein any YIIiH KIACCHKAIBIK MHUKPOOHOIOTHSIIBIK
aicTep KoMIaHbUIAbL. ToMbBIpaK »oHe KaaablK yiriiepi ¢dusnonorusuibik epitinaire (0,9% NaCl) enrizimimn,
cepuasibl CYHBIITY 9j1ici apkbuibl eHen . Ocblian KeiiiH yiariiep arap Kopekrtik opracbiHa (LB arap sxoHe
PDA) erinin, 28°C temneparypana 48-72 carat 6oibl MHKyOauusinanael. HaTukecinae eckeH KoloHusIap
MopdoorusiIbIK Oenriiepi O0ibIHILA TONTACTHIPbIIIBI.

Mukpoopranuzmaepai uaentudukanusnay yuris 16S pPHK rennik cexkBenupiey sxkone ITS ailimarbin
Tangay CHUSIKTbl MOJIeKyJaliblK Ouojorus oaicrepi naigananbuiabl. byn opictep OakTtepusiiap MeH
caHpIpayKyJIaKTapAblH TYpJepiH /27 aHbIKTayFa MyMKiHAIK Oepmi. 3eprrey Oapbicbinna Pseudomonas
aeruginosa, Bacillus subtilis, Aspergillus niger ;xane Penicillium chrysogenum cUsKTbl MUKPOOPTaHU3MED
OacbiM Oounbin WBIKTEL. Byn TypraepaiH MiacTUKTI biablpaTyra KaOuIeTTUliri OypbIHFbI 3epTTeysepiae ae
pacTajifaH, COHABIKTAH 0JIap YKCIEPUMEHTTE Heri3ri 3epTTey 00beKTiIepi peTiHae TaHAaIbl.

Kecte — 2. MukpoopranuzMaepai uaeHTUUKalusiay Kkecreci

Mukpoopraiusm Tomn NaenTndukanus agici
Pseudomonas aeruginosa bakrtepus 16S pPHK cexBenupney
Aspergillus niger Canpipaykyiak | ITS alimareid Tangay

Bacillus subtilis bakrepust 16S pPHK cekBenupiiey

Mukpoopranu3mIepAiH  TUIACTUKTI  bAbIpaTyAarbl  OeliceHAlirin - Oaranay  yliH — apHaiibl
WMHKYOaUMsJIbIK Kamepajap KOJIAHbUIIbL. DKCIEPUMEHTTIK OpTaja TeMIeparypa, bUIFAIIBUIBIK JKOHE
KOPEKTIK 3aTTaplblH KYpaMbl CUSKTbI MapaMeTpiep MYKUAT perrendi. Temmepatypa auanazonsl 25-35°C
apaJibIFbIHA TaHAANbI, ce0e0l Oy MUKpOOpraHU3MIEP 1iH KOMUIUTITiHiH OHTANIIbI 6CY TeMIIepaTypachl OChI
uiekte opHanackaH. blnranneibik aenreiti 60-80% apanbiFbinaa ycranabl, 0y MUKPOOTBHIK OelceHAiTiKTI
KOJiJay YLIiH MaHbI311bl 6O bI.
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KopekTik opra peTiHae riioko3a, MENTOH OHE MUHEpalabl Ty3Aap Kocmachl KOJAAaHbLIAbL. byn
MUKPOOPTraHM3MIEpAiH ©cyiH KaMTamachl3 €TiMl, OJapAblH I[UIACTHKTI bIAbIpaTyFa OaFbITTajFaH
METa0OMMKAIIBIK TMPOLECTEPiH bIHTAAHIBIPALL. DKCIEPUMEHTTIK TONTAap TIUIACTHK OelikTepiMeH Oipre
KOPEKTiK OpTara OpHAaJacThIpbUIABI, ajl Oakbllay TONTapbl MHUKPOOPTaHU3MIEpPCi3 HeMmece MIACTHKCI3
JaibIHAAIAbI. BYJT canbIcThIpMalibl Tanay Kyprizyre ;koHe MUKpOOPraHM3MAEP/liH TIIACTUKKE TiKeJel acepiH
aHbIKTayFa MYMKIiHIIK Oep/i.

Cypert — 1. Mukpoopranu3miepii ecipy oprachl 3epTxaHajia

3eprrey npotieci 12 anTara co3bU1bl, OYJ1 yaKbIT MUKPOOPraHU3MAEPAIH IUIACTHUKKE dCepiH Oaraiayra
JKETKIJIIKTI Jlen ecentelizii. IKCIepPUMEHT dp anTa caiibliH OaKbUIaHbII, TUIACTHK YITUICpiHIH (PU3UKAIIBIK HKIHE
XUMUSIIBIK ©3repicTepi Tipkeni. 3epTreyae opOip napamerp OoibIHIIA KeMiHAE YlI KaiTanama »ypriziiui,
OYJ1 HOTWKEJIEP/liH CTATUCTHUKANIBIK JASJIINiH KAMTaMachI3 eTTi.

[Tnactukriy Ouoaerpanalys aopekecin Oaranay YIIiH €Ki Heri3ri 9/1ic KOJAaHbUI/IbL: CalIMaK JKOFaITy
d71ici JKOHE ANIEKTPOH bl MUKpockonus. CaliMak >KOFaNTY 9JIiCi MIACTUKTIH (PU3UKAIIBIK bIIBIPAYbIH CAHJIBIK
TYpAe eJlleyre MyMKiHAIK 6epai. DKcrnepuMeHTTiH 0achiHAa KoHE COHbIHIA IIACTUK OOJIiKTepi KenTipiti,
aHanuTHKaIbIK Tapasbiaa (monairi 0,001 r) emwenai. Canmak e3repicTepi Naibi3nbIK KOPCETKill peTiHae
ecenTeni.

DOnektponabl  Mukpockonus (SEM) miactuktiH OeTki  KYPbUIBIMBIHAAFbl MHKPOCKOMMUSIIBIK
e3repicTep/li 3epTTey YIIIH KOJAaHbULAbL. bya ojic MuUKpoopranw3maepAiH IUIaCTHK OeTiHIe jkacaraH
JKapbIKTAp/ibl, SPO3USHBI KOHE OMOIUIeHKa KabaTTapblH aHbIKTayFa MYMKiHaik Oepmi. [lnactuk ynrinepi
aNJIblH ajla Ta3apThUIbIl, AIThIH KabaTbiMeH KanTanjabl, cofan kediH 10,000 ece ynkeiTymeH ckaHepiaeHl.
by tangay Mukpoopranu3MAepAiH MIaCTUKKE cep €Ty MeXaHU3MAEPiH TYCIHyTe )KaHe oapablH (pepMeHTTIK
OenceHpainirin Oaranayra KOMEKTECT.

CoHbIMEH KaTap, MJIACTUKTIH XUMUSUIBIK KypaMbIHIAFbl e©3repicTepii aHblkTay YiiiH Dypbe-
TpaHchopmauusuiblk  MHGpakbizbll  cnektpockonus (FTIR) konmaneiinel. byn onic nonumepnepnix
(GYHKUMOHANABIK TONTAPbIHAAFbl ©3repicTepi, Mbicanbl, kapOoHun TontapbiHbiH (C=0) maiina GomybiH
aHbIKTayFa MYMKIHZIK Oepai. KapOoHun TonTapbiHbIH 6CYi MIIACTUKTIH OKCHUIATUBTI bIIbIpAYbIHBIH Oenrici
peTiHie KapacThIpbUIibl, OYJ MUKPOOPraHU3MICpPAIH MeTaOOJIMKANbIK MPOUECTEPiHiH HOTHXKeCi OOyl
MYMKIH.

3eprrey OapbichiHAa OipHelle SKCMEePUMEHTTIK TonTap Kypbulabl. BipiHini TonTa Tek Gakrepusiap
(Pseudomonas aeruginosa xane Bacillus subtilis) xonnanplica, ekiHull TonTa caHplpaykynakrap (Aspergillus
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niger waHe Penicillium chrysogenum) 3eptrenai. YiHii TonTa OakTepusiiap MEH CaHblpayKyJaKTapabIH
KOHCOPLIMYMBI KOJIAAHBLI/IbI, OYJ1 oJlap/bIH CHHEPreTHKAaIbIK acepiH Oaranayra MyMKiHik Oepai. bakpinay
TOMNTapbl MHMKPOOPTaHW3MJIEpPCi3 HeMece IUIACTUKIEeH KaMTaMmachl3 eTiIMeH MalblHAAIAbI, OYyJl CHIPTKBI
(bakTOpIapABIH dcepiH OoABIPMayFa KOMEKTECTi.

TemrepaTypa MeH bUIFaNIbIIBIKTBIH 9CEPiH 3ePTTey YIUiH KOChIMIIA TONTap Kypbulabl. Mbicaibl, 6ip
Tonta Temneparypa 25°C neHreitinne cakrainca, ekinmisinde 35°C-ka neiiin ketepinai. bliaranapuibik Ta
ocbuiaiima 60% xkone 80% neHreinepinme perrenai. byn mapamerpiepaiH MHUKPOOpPraHU3MIEpPIiH
OeJiceHITIri MeH TUTACTUKTIH bIABIPAY JKbUIAAM/IBIFbIHA KaJlail ocep eTeTiHi erKel-TerKeWi TajiaH/pl.

DKCrepuMeHT 0apbIChIHA IepeKTep KYHelli Typ/ie )KUHAJIBII, KecTeliep MeH rpaduKTepre TyCipisi.
Op anTa caiblH MIACTHK YITUICPiHIH CaMaFbl OJIIIeHir, OTKI KYPbUIBIMBI TEKCEPili. AJIbIHFAH HOTHKEIep
CTaTUCTUKAJIBIK OICTepMeH, aran aiTkanjaa aucnepcusuiblk tamaay (ANOVA) apkeuibl enaeni. by
MUKPOOPTaHU3MIEPAiH TYpi, TeMIepaTypa >KoHe bUIFAJAbUIBIK CHUSKTHI (DaKTOpaapAblH bIAbIpay MpoleciHe
ocepiH aHbIKTayFa MYMKIHIIK Oepi.

3eptreyiH 12 anTanblk Mep3iMi MUKPOOPTaHU3MJIEPIiH TUTACTHKKE dcepiH OaranayFa )KeTKiITIKTI aer
ecenTeli, OipaKk y3ak Mep3iMJli MPOLECTepi 3epTTey YIIiH KOChIMIIA YaKbIT Ka)KET eKEHI aHBIKTAJIIbI.
DKCMEepUMEHT HOTHKeJIepi TUIACTHUKTIH BbIABIPAY MEXaHU3MiHE YKoHe MUKPOOPraHU3MIEPAiH pesliHe KaphiK
Tycipin, Gonarak 3epTreysiepre Heri3 GOoJbl.

KopbITbiHabINAK KeTe, 3epTTeyliH METONOJOrHsICH TMIACTHUKTIH OHWoaerpajaurschiH KaH-KaKThI
3epTTeyre MyMKiHIiKk Oepii. JlaGopaTopusiuibik skarnaiiiap MUKpPOOPraHM3MJEPHAiH acepiH on Oaranayra
JKOHE OJIapJIbIH THIMALTITIH apTTBIPY JKOJIIApBIH aHBIKTayFa HeTi3 O0N/Ibl. AJIBIHFaH HOTHOKENIEP OChI Callaaarbl
OJIaH 9pi 3epTTeyJIep/IiH OAFbIThIH alKbIHIANIbI.

3epmmey namuoicenepi

3epTTey HoTWKesepi OobibiHIIA Pseudomonas aeruginosa xoHe Aspergillus niger CHSKTBI
MHUKpPOOpPTaHU3MEp TUIACTHKTIH OeTKi KYpBUTBIMBIH ©3repTyre »KoHe OHBIH calMarblH azaiiTyra KabinerTi
ekeHi aHbIKTanabl. [lomm Tanen yarinepi 12 anra imiHme oprta ecemmed 5-7% canmMarblH OKOFamTca,
nonunponuienae Oyn  kepcerkinl  3-4%  Kypaabl. DJIEKTPOHABI MHKPOCKONMWS IJacTUK OeTiHle
MHUKpPOOPraHU3MAEp/iH 9CepiHeH MUKPOKAapbIKTap MEH 9pO3UsHBIH Maiina OonraHblH pactaasl. Temneparypa
30°C sxoHe butranabuiblk 70% OonraH xaraaiaa MUKpoOpraHu3maepid 6enaceHainiri eH ;xorapel 6oaabl. byn
HOTWOKEJIEp MMKPOOPraHM3MAEp/iH TUIACTUKTI BIABIPATy/a MaHbI3bl pejl aTKapa ajaTbIHbIH KepceTeni,
JIereHMEH Tpoliecc i Ae O6asy KypeTiHi OalKambl.

3epTTeyaiH Herisri MakcaTbl — MUKPOOPraHU3MICPAIH MIACTUKAJIbIK KaIAbIKTapAbl OMOJOrHSIbIK
bIIBIPATyIaFbl 9JIeYeTiH Oaranay yKoHe ojapAblH THIMALUIIriHe acep eTeTiH (aKTopiapAbl aHbIKTay OObl.
DKcnepuMeHT OapbIChlHAA albIHFAH JEPEeKTep IUIACTHKTIH XUMHSJIBIK JKOHE (DM3MKAIBIK KYpbUIbIMbIHA
MUKPOOPraHU3MIEpAiH 9CepiH KaH-KaKThbl TAlAAyFa MyMKiHIK Oepai. 3epTTey HoTHxKesiepi OipHellue Herisri
OarpITTa TaJIKbUIAHIBL: MUKPOOPraHU3MICPAiIH TypJiepi OOMbIHIUA THIMAUII, MJIACTUKTIH KYPbUIbIMIBIK
e3repicrepi, KopiiaraH opta (GakropiapbIHbIH dcepi KoHE MPOLIECTIH HKATbl TUHAMUKACHI.
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7 | W TonnatuneH (Kek)
I [TonunponuneH (Kbi3bin)

Canmak xofanty (%)

P. aeruginosa A. niger KoHcopuunym
Cypert — 2. [InacTuKTiH canMak »KOFalTybl

3epTTeye KoJIaHbLIFaH MUKPOOPraHU3MACPAiH itriHae Pseudomonas aeruginosa 6akTepuschl xKoHe
Aspergillus niger caHpIpayKyJIaFbl epeKilie HOTHKE KopceTTi. Pseudomonas aeruginosa — rpamrepic Gakrepus,
ol ©3iHIH MeTaboNUKaNbIK OeJICeHAUTINIMEH JKoHe KypJAesii OpraHWKajblK KOCBUIBICTAPIbI bIIBIPATY
KabineTiMeH TaHbiMan. 3epTTey OapbichiHIa Oyn OakTepusi MONMATUICHAI bIIBIPATya >KOFapbl THIMIINIK
KOPCEeTTi, OHBIH CaJIMaFblH OpTa ecernreH 7%-Fa JeiiH a3alTTel. bysl HoTKe GakTepUsSHBIH JIUMa3aiap MeH
okcuaazanap cuskTbl pepmentrepai Oeny kabijeriHe OailnaHbicThl OOMybl MYMKiH, Ojlap MOJMMepiepaid
MOJIeKYJIaJIbIK OaiiJIaHbICTAPbIH bIABIPATA aTabl.

—e— [lonuaTtuneH
7H-=- [MonunponuneH

Canmak »xofanty (%)

0 2 4 6 8 10 12
YakbT (anTa)

Cypert — 3. blapipayabiH yakpIT OOWbIHIIA THHAMUKACHI
Aspergillus niger caHplpayKyJarbl Ja IUIACTUKTIH KYPBUIBIMBIH ©3repTyre KalOileTTi eKeHiH
nanenaeni, 6ipak OHbIH acepi azfan TeMeH Oonabl — nmonuaTunexnae 5%, an nonunponuieHae 3% canamax
xoranty Oaiikanabl. CaHplpayKyJlaKTapablH THIMALTICT ONapIblH MHULEIUH KYPbUIBIMBI apKbUIbl TUIACTHK
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OeTiHe MeXaHMKaJbIK ocep eTyiMeH >KoHe LeJUlioias3a, JIMCHa3a CHUSKThl (epMEHTTepAl LUbIFapybIMeH
Tycingipineni. byn ¢pepmentrep nonumepiepain 6eTki KabaTblH bIABIPATHIN, OJaH 9pi OMoAerpajaLysFa Ko
arazpl.

ConbIMeH Kartap, 3epTreyae OakTepusiap MEH CaHblpayKyJaKTapAblH KOHCOPLMYMBI /1a ChIHAJBI.
KoHcopuumyM KosaHbuIFaH TonTap/a NoJu3TUIICHHIH canMarbl 6,5%-Fa, all nonunponuieHHiH canmarsl 4%-
Fa JieliH azaiipl. Byn MUKpoopraHM3MIepAiH CUHEPreTHKAIbIK 9CEePiHiH HATHKeci OONMybl MYMKIH, SIFHH
OakTepusiiap MeEH caHbIpayKyjaktap Oip-OipiHiH OelceHIUTIriH TONBIKThIpaAbl. Melcalbl, OakTepusiap
TUIACTUKTIH KYPbUIBIMBIH aJI/IbIH ajla aJicipeTce, caHblpayKyJ1aKTap OHbl OJaH opi bIAbIpaTyFa KaTbicaipl. by
HOTIKE KOHCOPLIMYM/AAP/IbIH O0JalllaKTa MiIaCTHKTI bIIBIPATY 1A THIMJTIIPEK OOTYbl MYMKIH €KeHiH KOpCeTe/Ii.

[MnacTukTiH BIABIpay AopexkeciH Oaranay YIIIH calMaK >KOFAJITY OHiCIMEH Karap SJIeKTPOHIbI
mukpockomnus (SEM) xone @ypbe-Tpanchopmaunsuibik HHGpaxbzbil criekrpockonus (FTIR) kongaHbuib!.
DONEeKTPOHABI  MHUKPOCKOMNHMS  HOTHKENepi MIacTUKTIH  OeTiHae MHUKPOOPraHM3MICpAiH  dcepiHeH
MHKpOXapBIKTap, Spo3Ms >koHe OWOrUieHKka KabaThIHBIH Takaa OonFaHbIH aHbBIKTambl. [lonmmaThieH
YJITiNiepiHae MUKPOXKapBIKTApIbIH opTania y3bHIbIFbl 10-15 MKM Kypaca, mounporuieHie Oy KepceTKiin
5-10 MkM™ apanbiFbiHAa 0omibl. By alibipMalibUIbIK MONMUMPONMICHHIH KPUCTAABI KYPBITIBIMBIHBIH KOFAPbI
00JTybIMEH 9HE MUKPOOPTaHWU3MIEP/IiH OFaH dcep eTyiHiH KUbIHBIFBIMEH TYCIHIIpiiei.

FTIR Tanaaysl maacTUKTIH XUMUSITBIK KYpaMbIHAAFbl ©3repicTep/li pactalibl. 3epTTey OGapbiChiHaa
nosimyTHIIeH 1e KapOooHu TonTapbiHbIH (C=0) koHueHTpanusichl 1710 cM™ TOJIKBIH Y3bIHABIFBIH]IA aPTHITI, OYIT
MOMUMEPIiH OKCHAATHBTI BIABIPAYBIHBIH Oenrici peTiHae KapacTeipbliabl. [lonunmponunenne MyHnai
e3repictep a3 Oaiikanmapbl, Oipak 3400 cm™ aiiMmarbiHma ruppokcun tontapbiHbiH (OH) maiima Gomysr
aHBIKTAIABI. Byl HOTHOKEIep MUKPOOPTraHU3MIep/IiH IIACTHUKTIH MOJEKYJIaNbIK OaiilaHbICTAPbIH bIABIPATHII,
OHBI KapanaibiM KOCBhIIbICTapFa aliHaNAbIpa OacTaFraHbIH KOpCceTesi.
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Cypet — 4. FTIR cnextpnepinin rpaduri

CanMak JKOFaNTy JepekTepi Je TUJIACTUKTIH TypiHe OalijaHbICThl e3repicTep/i aHbIKTabl.
[MonusTunennin  5-7%  cajaMak JKOFalTYybl OHBIH TOMEH  THIFBI3IBIKTHl  KYPBUIBIMBIMEH JKOHE
MUKPOOPraHu3MIepAiH OFaH OHali eHyiMeH O0ainaHbICTbl 00Mybl MyMKiH. AJl nonunponuieHHi 3-4% canmax
JKOFaJITYbl OHBIH KOFapbl MEXaHUKAIBIK OEPIKTIr MEH XUMUSIIBIK TYPaKThIIbIFbIHA OaiilaHbICThl TOMEHIPEK
0onnbl. By HoTHKesep MJIACTUKTIH XUMUSIIBIK Kypambl MeH (DU3MKanbIK KacHeTTepiHiH Ouojaerpananus
TMpoLeciHe TiKeJieh acep eTeTiHIH Jaeaeii.

3eprrey OapbiChiHA TeMIiepaTypa MEH bUIFAIIbUIBIKTBIH MHKPOOPraHU3MEp/iH OeJIceH itirine
acepi emkei-terkeiini 3eprrenni. Temmnepatypa 30°C xoHe blTFanabuiblk 70% OonraH skarnaiina
Pseudomonas aeruginosa wone Aspergillus niger eH >ofapbl THUIMIUTIKTI kepceTTi. bys sxarmaiina
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MOJIMATWICHHIH canMarbl  7,2%-ra JieliH, ajl nonunponuieHHiH canMarbl 4,1%-ra JneliiH  azaiiibl.
Temnepatypa 25°C-ka Tomenaerenie Hemece 35°C-Ka sKoFapblUlaFaH/ia bAbIpAY KbUIIAM/IBIFbI COHKECiHLIe
4-5% (nonusTHiIeH) xoHe 2-3% (monunporuiieH) AeHreline aeiin TeMenaeai. bya MukpoopraHu3maepaiy
(dbepMmeHTTiK OesIceHAITITHIH TemMrepaTypara ToyeJ/li eKeHiH KopceTei.

blnranapiblkTeiH - ocepi  Ae Manbabl  Oonnael.  blarangpuibik  60%-pgaH  TemeH OonraHaa
MUKPOOpraHv3MJIepAiH ecyi MeH Oencenaimiri  Oasynanel, an  80%-maH  skoFapbl  OonFaHja
caHpIpayKyJIakTapJpiH ecyi Oakrepusuiapra KaparaHaa OacbkiM Oosijbl. OHrtaiinbl buFamabuibiK (70%)
MUKPOOPraHu3MIepAiH OHOTIeHKa KYpYbIHA KOHE MIACTUK OeTiMeH THiM/i opeKeTTecyiHe KoJaiibl xKaraai
xacazpl. bys nepexrep KopimaraH opra (akTopiapblHBIH OHMoJerpasalys MpoLeciH peTTeyaeri MaHbI3 bl
POJIiH pacTaiIbI.

Kecte — 3. TemnepaTypa MeH bLIFaNIbUIBIKTBIH dcepi

Karnait MMoaustunen (%) | Homnponunien (%)
25°C, 60% wutranaelibelk | 4.5 2.8
30°C, 70% wutranapliblk | 7.2 4.1
35°C, 80% putranapibik | 5.0 3.0

3eprreyaiH 12 anranblk Mep3iMi MHUKPOOPraHU3MIIEP/iH TUIACTUKKE JCepiH OarajayFa KEeTKUTIKTI
OosFaHBIMEH, Tpoliecc alti Jie 0asy skypeTiHi Oaikanapl. [lonusTUICHE BIABIPAYIBIH ANFAIIKEI Oenrinepi 3-
anraznaH Oacran Oaiikasca, monunponuieHae Oy npolece S-anTaaH KeliH FaHa aifkelH 0ol By yaksIT
alBIPMAIIBUTBIFBI TNTACTUKTIH, KYPBUTBIMIBIK KYPIENiJiriHe >koHe MUKPOOPTraHU3MIEpIiH oFaH OelimaenyiHe
OaiimaHbICThI OOJTYBI MYMKIH.

Hotwkenep MUKpoopraHU3MIEpAiH TUIACTHKTI TONBIK bIIBIPATyFa KaOiNeTTi eKeHiH eMec, OJap/ibiH
npoueccTi OacTail anaThlHBIH FaHa KepceTTi. Mplcanbl, MOMMITHICHHIH 7% caiMak >KOFalTybl OHBIH
MOJICKYJIaJIbIK MaccachlHbIH a3 FaHa OelliriHiH blJblparaHbiH Oinaipeni. [lonunponunenae Oy npouece onaH
na Oasy kypeni, cebebi OHbIH MoOJeKynalblK Ti3OekTepi TbIFbI3 oHe Oepik. byn wmekreynep
MUKPOOPraHu3MIepAiH (EepMEHTTIK KyHenepiHiH IUIACTUKTIH CHUHTETHKAIbIK TaOWUFaTbiHA  TOJIBIK
OeiiiMaeIMereHiH KopceTe.

CoHpIMEH Kartap, 3epTTey OapbiChiHIA MHUKPOOpPraHM3MAEpIiH MeTa0oJIMKaNbIK OHIMIepi e
tanganael. ['a3  xpomarorpadusicbl  apkbulbl  KOMipKbIKbUT ra3bl  (CO2) OeniHyi enumeHai, Oy
OuvoserpasauusHblH, OosiFaHblH pacTaiiibl. Anaiinga, CO: Mesuiepi a3 Oonabl, Oy TUIACTHKTIH TOJIBIK
MHUHEPAIM3alMICHIHBIH ~ OpPHBbIHA JKapThUlail  bIABIpaybl FaHa OKypreHiH Oungipeni. bByn  HoTwke
MHUKpPOOpPraHU3MAEp/iH IUIACTUKTI dHEPrusi Ke3i peTiHae NaijanaHraHblH, Oipak OHbI TOJIBIK bIAbIpaTyFa
KaOiJIeTl JKeTrereHiH kepceTe/ii.

Byn 3eprreymiH  HOTWKeNlepi  MHKPOOPraHW3MAEPIiH IUIACTHKTI  bIABIPATYAaFbl  dJIeyeTiH
JosienjereHiMeH, ofapAblH TUIMIALIICIH apTThIpy YIUiH KOCBIMILA 3epTTeyJiep KaKeT EKEeHiH KOPCeTTi.
Mpicasbl, TeHeTUKaIbIK MOAU(UKALIMS apKbLIbl MUKPOOPraHU3MAepAiH (PepMEHTTIK OeJCeHAUTIrH KyLUenTy
HEMece OHTaibl KOpPEeKTIK OpTaHbl a3ipyey mpouecti xkenenaeryi MymkiH. CoHbIMEH —Karap,
KOHCOPLMYMAAP/bIH KOJJaHbLTYbl OMOAerpajalrsHbIH THIMIUTINIH apTThIPYIbIH MEPCHEeKTUBAIbI OaFbIThI
peTiHae KapacThIpbUIa/IbL.

KopbITbIHbIIAN Kee, 3epTTey HOTHKENIePi MUKPOOPraHU3MIEP/iH MIACTUKTIH OSTKi KYPbUIbIMBIH
e3repTyre *oHe OHbIH CAIMAFbIH a3aiiTyra KaOieTTi eKeHiH pactajpbl. [1oJausTHICH MEH NOJIMNPONUICHHIH
bIIbIpAY ASpEXKECiHeri aliblpMallblIbIKTap, KOpIIaraH opTa (akTopiaapbiHbIH dcepi oHe MPOLECTIH Oasty
JMHAMMKAchl OChI canajarbl OoJalak 3epTTeyJiepaiH OarbIThIH alKbIHAAaAbl. byn nepekrep miacTHKabIK
KaJIILIKTap/ibl 0acKapy/ablH SKOJOTHSJIBIK Ta3a 9/IiCTepiH IaMbITYFa Heri3 0oJia anabl.

Kopwvimeinos:
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Byn 3epTrey MHMKpOOpraHuzMAepIiH TIUIACTUKAJIBIK KalJIbIKTapAbl OMONOTHSUIBIK BIABIPATYAAFbI
aneyetiH panenaeni. JlereHMeH, oOJapAblH THIMAUIITIH apTThIpy YLIIH KOCBIMUIA 3epTTEyJiep KaKeT.
MmuKpoopranM3mMIepAiH TeHeTHUKAIbIK MOJM(PHUKALMACH HeMece OHTAMIIbl >Karaainapipl kacay apKblIbl
Ouvoperpasauus npoueciH skeaenaetyre 6onaapl. byn anic Gonamakra miaacTUKalbIK JacTaHyabl a3aiTyra
JKOHE KOpILaraH opTaHbl KOpFayFa yjec Koca anafpbl. 3epTTey HITHKENepi SKOJOTHSIIBbIK TEXHOIOTHsITap bl
JIaMBITyFa Heri3 6oJa aajbl.

3eprrey  OapwichiHma  Pseudomonas — aeruginosa  woHe  Aspergillus  niger  CHSAKTBI
MUKPOOPTaHU3MIEPAiH MOJMITUICH MEH MOJUMPOIMUISH CUSKTBI MNIACTUK TYpJepiH bIAbIpaTyFa KaOinerTi
eKeHi aHbIKTalAbl. byl HOTWXKenep TUIACTHKTIH KOpIaraH OpTajia »KMHAKTAIyblHa Kapchl OMOIOTHSITBIK
opicTepai KOJIaHYABIH MYMKIH €KeHiH kepcerteli. Anaiiga, 12 anrta imiHae NoiaMdTHICHHIH 5-7%, an
MOJUMPONUIEHHIH 3-4% cajMak >KOFalITybl MPOLIECTIH aJli e Oasty eKeHiH KoHE OHbI MPAKTHUKANBIK KOJAaHyFa
JKETKIZy YIIIH OHTaWIaHIBIPYIIbl KaKET eTeTiHiH airakraiabl. OchblFaH OalJIaHBICTBI, 3EPTTEYiH HEri3ri
KOPBITBIHBUIAPEI MEH OJIApABIH MaHBI3bI OipHEIIe acTIeKTi/ie TaIKbITaH/bl.

BipiHiigeH, 3epTrey MHUKPOOPraHM3MJICPAIH TUIACTHUKTIH OETKi KYPBUIBIMBIH ©3repTy »OHE OHbI
JKapThiTall bIABIPATY KaOineTiH pacTaabl. DNEKTPOHAbI MUKPOCKOMHUS MEH XUMMSJIBIK Tajljayjap apKblibl
TUTACTUKTIH MHUKpOXapbIKTapra OeIiHIMN, MOJEKYJAIbIK JCHrelie e3repicke YIlbIparaHbl TonesaeH . by
Mporiecc MUKPOOPraHM3MIEepAiH  (QepMEHTTIK OeJICeHaiNiriHe Heri3JeNireHi aHbIK, OipaK onapibiH
CHUHTETHKAJIBIK, TIONUMeEpIIepli TOJBIK MHUHepanu3auusiayra Kabineri omi mekreyni. Ocbiran OaillaHBICTBI,
MHUKPOOPraHU3MAEPiH TUIACTHUKTI BIABIPATYAaFbl peiii TaOMFM OpPraHWKAaIbIK 3aTTaplbl bIABIPATYMEH
CaJIbICTBIPFaHIA dJIJIeKaiiia Kyp/eni ekeHi GaiKkasibl.

ExiHuigen, 3eprrey HoTWXKeNnepi KopliaraH opra (akTopiapblHbIH MaHbI3[bl PONiH aTtam oTTi.
TemnepaTypa MeH BUFAIBUIBIKTBIH OHTaiibl  jgeHreii (30°C »xoHe 70%) MHKpOOpPraHU3MIEPIiH
OeJIceHIUTIriH apTThIpFaHbIMeH, OyJ1 JKaFainap/apl KeH MaciTadbTa KoJgaHy KUBIHIBIKTap TYFBI3Ybl MYMKiH.
Mpeicanbl, TaOUFK OpTazia TemMrepaTypa MeH BUIFaABIIBIKTEIH TYPAKTBUIBIFBIH KAMTaMachl3 €Ty KeIMOaTKa
Tycedi, ajl KJIMMATTHIK albIpMalIbUIBIKTAD MHUKPOOPraHM3MACPAiH THUIMALIIriHE acep eTyi MyMKiH.
CoHJIIBIKTaH, 3epTTeY/IiH KeJeci Ke3eHaepiHae ochl (hakTopiap/spl TAOWFH KarFaaiiapra OeiMzey sKomiapbl
KapacThIPBUTYbI KaKeT.

Y uriHiiieH, 3epTTey MUKPOOPraHU3MICP/AiH THIMIUTICIH apTThIPY/IbIH MEPCIeKTUBANIbI OarbITTapbiH
YCbiHAbL. [eHeTuKayblK Moaudukaums — Oy mpouecTi kenenfetyniH Oip  konbl.  Mbicalbl,
MUKPOOPraHU3MIEepAiH IIACTUKTI bIAbIpaTyFa »ayan OepeTiH depmeHTTepal (numasanap, okcuaaszasap)
kebipek OeslyiH KamTamachl3 €Ty YUIIH TeHJIK HMH)KEHepHus ojicTepi KOJJaHbUTybl MYMKiH. ByFan Koca,
MUKPOOPraHU3M/IepAiH KOHCOPLMYM/ApblH Naiialany aa THIMIUTIKTI apTThIpyAblH Tarbl Oip amici Oona
anajpl. 3eprrey OapbicbiHAa OakTepusiap MEH caHblpayKyjlakTapblH OipieckeH 9peKeTi CHHepreTUKabIK
HoTHxe Oepreni Oalikanabl, Oy onapiablH SpTYpil PEepMEHTTIK KylenepiHiH Oip-0ipiH TOJBIKTbIPATHIHBIH
KepceTe/i.

3epTTeyiH NPaKTUKAIbIK MaHbI3bl 1a aTapiblKTaid. [lnacTukanblk KanabIKTapAbIH KOpLIAFaH opTara
TUTi3€TiH 3UsHbl — FanaMablK NpobsiemMa, KHEe OHbI LIelly YLIiH 3KOJOTMSUIbIK Ta3a 9/1icTepAi JaMbITy aca
MaHpI311bl. MUKpOOpraHu3MIepAi KolJaHy KalTa eHiey HemMece epTey CHUSKThI I9CTYPIli 9licTepre KaparaHaa
Oipkatap apThIKUIbLIbIKTaApFa ve. bipiHiigeH, Oys ojic SHEprusiHbl a3 KaXeT eTelli JKOHe YJbl ra3aapiblH
OeninyiHe okenmelini. ExiHInieH, of TabuFy npolecTepre Heri3Ae/IreHIiKTeH, KOpIIaraH opTara 3UsSHCHI3.
JlerenmeH, ochl 9ficTi KeH MaciuTadTa KOJIaHyFa JIeliH OHbIH YKOHOMHKAJIBIK TUIMJIUTITT MEH TEeXHUKAJIBIK
MYMKIHJIKTepi MYKHST 3epTTelyi Kaxker.

3epTreyaiH 1IeKTeylepi A€ Hazap ayJapylbl KakeT ereai. |2 anTalnblk  OKCIEPUMEHT
MUKPOOPraHu3MIEepAiH MIacTUKKE dcepiH Oaranayra >KeTKiNIKTI OoiFaHbIMEH, Y3aK Mep3iMAl npouectepai
TOJIBIK TYCIHY YLIIH KOCBIMIIIA YaKbIT KaXeT. MbIcalibl, INTACTUKTIH TOJBIK MUHEpATU3aLUsIChl (KOMipPKBIIKbLT
ra3bl MEH CyFa JIeHiH bIIbIpaybl) )Ky3/I€reH KYHIEp/li HeMece TiNTi XKbIAap/ibl alybl MyMKiH. COHbIMEH KaTap,
3epTTey J1abopaTOpUsIbIK KaFAaiaa JKYPri3iUIreHIIiKTeH, TaOUFWM OpTajarbl HITHXKENIEp 9pTYpiai Oosmybl
MYMKiH. Taburu skoxylenepae MUKpoOOpraHM3MAepIiH 0acka MUKpoar3anapMeH OoceKemecTiri, KOPEeKTik
3aTTap/blH HIEKTEYJIIIIr XKoHEe KIUMATTBIK 63repicTep MPOLECTIH THIMUTINH TOMEH/IETY1 bIKTUMAJT.
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Ocbiran OaiinanbicThl, Oonaiak 3eprreysep OipHewie OarbITTa >KYprizinyi Tuic. bipiHwize,
MUKPOOPTaHU3MIEPAiH MIACTHUKTI bIABIPATYAaFbl THIMAUTITIH apTThIPY YLIIH OJlapAblH FreHEeTHKAIBIK dJeyeTi
TepeHipek 3epTTelyi KaxeT. Mblcabl, INIACTHKTIH Oelrii Oip TypliepiHe MaMaHIaHIbIPbUIFAH IIITaMMIapbl
azipniey mpoueci skefenaeTyi MyMKiH. EkiHLIiIeH, TaOUFK opTajga ChIHAKTap >KYprizy apKbUlbl 3epTTEyIiH
MPaKTUKANbIK KOJJAHBICBIH Oaranay KepeK. YLIiHIIIAGH, MHKPOOPraHU3MIEpAiH MeTaOoaMKaIbIK
OHIM/IEpiHIH KOpIIIaFaH opTara acepi 3epTTelin, ONapablH SKOJOTUSIIBIK KaYITCi3AiriHe Ke3 KeTKi3inyi THiC.

3epTTeyniH HOTHKeNepi HKOIOTHSITBIK TeXHOJIOTHSIIap/Ibl JAMBITYFa Heri3 6ona anazapl. [InacTukanbik
JIaCTaHy/bl a3alTy Ka3ipri 3aMaHHBIH €H ©3eKTi MaceliesepiHiH Oipi OOJFaHIBIKTaH, OHMOTEXHOJIOTHUSIIBIK
anicTepi KongaHy TYpaKThl AaMyFa yJiec Kocaabl. Mplcanbl, MUKpOOpraHM3MIEp/i KOJIaHy apKbUIbl KOKBIC
MOJIMTOHJAPBIH/IAFBI TUTACTUKTI BIABIPATy HEMece KaJIbIKTapbl OMOJOTHSIIBIK JKOJIMEH OHJeY KyHenepiH
KYpy MYMKiH Gojanel. Bysl TexHomorusaap TeK SKOJOTHIIBIK Macesenepi Lielryre raHa eMec, COHbIMEH
KaTap SKOHOMHUKANbIK THIM/I LIeLiMAep YCbIHyFa Aa OarbITTajIFaH.

CoHbIMEH KaTap, 3epTTey OHODKOHOMHMKA calachlHa Ja ocep eTyi MyMKiH. [lmacTukTi biabipaty
HOTWKECIHe Maiia GOoJaThIH KOCBUTBICTAap/Ibl (MBICAIBI, OPraHUKAJIBbIK KBIIIKBUIAAP/Ib) KaiiTa mainanany
apKbUIbI )KaHa MaTepuaaap HeMece SHeprus Ko3/1epi allbIHybl MyMKiH. ByJ Tocin KanapikTapabl GackapyabiH
LUKJIJIIK MOZISTTIH JJAMBITYFa JKOHE pecypcTap/ibl THIMII MaliianaHyra bIKMal eTeli.

KopeiTeiHabIail  Keme, Oy 3epTTey MHUKPOOPraHM3MAEPIiH TUIACTHKAIBIK  KaJIBIKTapabl
Ovoperpajauusiayaarbl oNeyeTiH Jayiesern, ockl OaFbITTarbl OJaH dpi 3epTTeyJiepAiH Heri3iH Kajaisl.
[Tpouectin OasgynbIFbl 9HE OHBI OHTAMNIAHABIPY KAKETTUTINiHE KapamacTaH, allblHFaH HOTIDKeep
TUTACTUKAITBIK JIACTaHyIbl a3alTyFa OaFbITTaJFaH SKOJOTHSUIBIK Ta3za TEXHOJOTHSIIApAbI TaMBITyFa JKOJ
amazpl. MUKpOOpPraHM3MIEepAiH TeHETHKAbIK dNieyeTiH NaiganaHy, OHTalibl Karaalinapasl jkacay >KoHe
TaOWFU OpTajJia ChIHAKTAp KYPridy apKbUIbl OYJ1 ofic OoJjamiakra KopIaraH OpPTaHbl KOPFayJbIH THIMI
KypaJibiHa aliHaTybsl MyMKiH. Ocbutaiiina, 3epTTey FhITBIM MEH KOFaM YIIiH MaHBI3/Ibl YJIeC KOCHIT, TYPaKThI
Oosamakka OaFbITTAIFaH KaJaMaap/ bl HEIFalTa bl

OpnebuerTep Ti3iMi

1. Wilkes, R. A., & Aristilde, L. (2020). Degradation of plastic waste by microbial communities.
Environmental Science & Technology, 54(12), 7456-7465.

2. Shah, A. A., Hasan, F., Hameed, A., & Ahmed, S. (2008). Biological degradation of plastics: A
comprehensive review. Biotechnology Advances, 26(3), 246-265.

3. Restrepo-Florez, J. M., Bassi, A., & Thompson, M. R. (2014). Microbial degradation and deterioration
of polyethylene. Polymer Degradation and Stability, 98(5), 1026-1035.

A.C. Xanrenosa
Hccnenopanne Guoxerpaianuu mIaCTHKOBBIX 0TXO0B € MOMOIIbI) MUKPOOPraHHU3MOB

D10 HccaenoBaHue ObUIO MOCBAIIEHO W3YYEHHIO OMOJIOrMYECKOro pasjiokKeHMs MIACTHKOBBIX
OTXOJI0B MHUKpoOpraHusmamu. Bpen miactvka A OKpy»Karoulei cpeabl U ero JAJUTeNbHOe
XpaHeHHe SIBIAIOTCS OAHMMH M3 DJKoJoruueckux mnpobsiem. B xome wucciaenoBanusi Obuiu
BbISIBJICHbl BUJbl MHUKPOOPIaHM3MOB, CIOCOOHBIX pa3pyllaTh IUIACTUK, W OLIEHEHa HX
s dexTBHOCTL. Pe3ynbTaThl MoKazajiu, YTO MHUKPOOPraHHW3Mbl MOTYT H3MEHSTh CTPYKTYpY
M1acTUKa TpPU OMNpPEJCJIEHHBbIX YCIOBHUAX M YCKOPSATh MPOLECC €ro pasjioKeHUs. ITo
MCccrIeJOBaHHWE HAIPaBJIEHO Ha TO, YTOObI BHECTH CBOM BKJIaa B pa3pabOTKy HKOJIOTMYECKH
YUCTBIX PELIECHUM.

Kniouesvie cnoga: mnacTHKOBbIE OTXOJbl, OMOIerpamalys, MUKPOOPraHW3MbI, OKpYy»Karolas
cpena, 9KOJIOTHs.
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A.S. Zhantenova
Study of biodegradation of plastic waste with the help of microorganisms

This study is devoted to the study of the biodegradability of plastic waste by microorganisms. The
harm that plastic causes to the environment and its long-term preservation is one of the
environmental problems. In the course of the study, the types of microorganisms capable of
decomposing plastic were identified and their effectiveness was evaluated. The results showed
that microorganisms under certain conditions can change the structure of plastic and accelerate

the process of its decomposition. This study aims to contribute to the development of
environmentally friendly solutions.

Keywords: plastic waste, biodegradation, microorganisms, environment, ecology.
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