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MHKpoopraHn:’,Mnep KOMeriMeH IJIaCTHKAJIBIK KaJAbIKTAapPAbIH 6I/IOIIeraIlaIIHHC]>IH 3epTTEeyY

By 3eprrey IUIACTHKANBIK KAIABIKTAPABIH MHKPOOPTaHU3MICD apKbUIBI OWOJOTHSLIIBIK
BIIBIPAYBIH 3epTTeyre apHaiFaH. [[1acTUKTIH KopIlaraH OopTara THUTI3€TiH 3USHBI )KOHE OHBIH
¥3aK yaKbIT CaKTaTybl 3KOJIOTHSUIBIK Maceneaepain 0ipi 00mbIn Tadbl1a sl. 3epTTey OaphIChIHIA
IJIACTUKTI BIABIpaTyFa KaOIIeTTI MHUKPOOPTaHM3MACPIIH TypJepi AaHBIKTAIBIN, OJapIbIH
TAIMIUTINT  Oaramanipl. HoTwkenep MHUKpOOpPraHuM3MIEp/iH Oenrini  Oip kaFmaiimapia
IJIACTUKTIH KYPBUIBIMBIH ©3r€pPTE aJIaThIHBIH YKOHE OHBIH BLIBIPAy MPOIECIH KeACIICTETIHIH
KOpCeTTi. by 3epTTey AKOMOTHSIIBIK Ta3a MENIMIep/Ii JaMbITyFa yJieC KOCyFa OaFbITTalFaH.

Tyiiin co30ep: IlnacTukanblk KaJAbIKTap, OHOETpagalus, MUKPOOPraHU3MICP, KOpIIaraH
opTa, SKOJIOTHSI.

Kipicne

TImacTUKamBIK KAJIABIKTAP Ka3ipri 3aMaHHBIH €H ©3€KTi DKOJOTHSIIBIK MPpoOIeMaTapbIiHbIH Oipi OOJIBITT
TabbUIa bl XKbIT CaliblH MAJUTMOH IaFaH TOHHA TUIACTHK OHJIIpiie/i, Oipak OHBIH Kell 0eJiri KaliTa eHIeIMei,
KOpILIaFaH OpTajia KUHAKTaNa bl [ ITacTUKTIH TaOUFH )KOIMEH BIABIPAYBI )KY3/ETEH KbUI1IAP bl AITybl MYMKIH,
OYJ1 TOTIBIPAK TIeH Cy dKOKyHenepine kepi ocep etemi. COHFBI )KBIIIAPHI FABIMAAP TIACTHKTI OMOIOTHSUITBIK
JKOJIMEH BIIBIPATy VIIH MHKPOOPTAHM3MACPIl TaimamaHy MYMKIHIITIH 3epTTen Kenemi. by omic
SKOJIOTHUSJIBIK Ta3a YKOHE YKOHOMUKAJIBIK THIMJII IICIIM PeTiHAe KapacThipbuiaasl. OChl 3epTTey e TUIACTUKTI
BIIBIPaTyFa KaOiJeTTi MHUKpPOOPraHM3MICPAIH oJIeyeTi JKOHE OJapAblH THIMIUICIH apTThIPY KOJIJIAphI
KapacThIPbUIIIBI.

[InacTvk — CHHTETHKAIIBIK MOJUMEPIICP/ICH KacallFaH MaTepHal, O ©3iHiH OepIKTIri MEH ap3aH]IbIFbI
apKachIH/Ia KYHJISIKTI eMip/ie KeHIHeH KOJaHbUIa bl JlereHMeH, OChl apTHIKIIBUIBIKTAphl OHBIH KOpIIaFaH
opTara THTi3eTiH 3UAHBIH KylIeiTe . JlyHrnexy31imK d9KOHOMUKAIBIK (pOopyMHBIH MamiMeTTepi OoiipraIa, 2050
KBUTFa Kapail MYXHTTap/Iarbl MIACTHK MOJIIIep] OalTbIKTap bIH caMaFbIHAH achIll TYCYi MYMKiH. By xxarnait
IKOXKYHENepIiH  Teme-TeHIIriH  Oy3blll,  OHOATyaHTYpJUTiKKe  Kayinm  TeHaipeni.  I[lmacTukTin
MUKpOOOIIIEKTepre bIAbIPayHl TINTi KayinTipek, cebedi oap ¢y MEH TOTbIpaK apKbUTBI a3bIK-TYJIK Ti30erine
€HiT, afaM JIeHCayJIBIFbIHA J]a 9Ccep €Tyl MYMKIH.

Kaszipri yakpITTa TIIACTHKAIBIK KaJIBIKTap bl OacKapyIbIH HETI3T1 9/licTepi — KaliTa OHJILY, OPTEY KOHE
noJMronapra kemy. bipax Oyt onicTepiH opKaichIChIHBIH KemiIitikTepi Oap. Kalita enaey mporneci KeimOaT
YKOHE DHEPTUSHBI KOIl KaKET eTeldl, all epTey Ke3iHze yibl razfaap Oeminemi. I[lommrongapaa sknHaKTanFaH
IJIACTUK 00JICa, TOMBIPAKTHIH KYHAPJIBUIBIFEIH TOMEHICTE/l KOHE kKep acThl CylapbiH jactaijpl. OcklFaH
OailIaHBICTBI, FaJBIMIAP IUTACTUKTI TAaOWFU IKOJIMEH BIABIPATYIBIH Oajama oicTepiH i3ueyne.
Mukpoopranu3Maepai KoJIAaHy OChl OaFBITTaFbl TIEPCIIEKTHBAIBI IISTTIMIASPIiH O1pi OOJIBITT CaHATA B,

Muxkpoopranusmzaep — OakTepusiap, caHbIpayKyJIaKTap jkoHe 0acka 1a MEKPOCKOMHSIIBIK Tipi aF3aap —
TaburaTTa OpraHWKAaJbIK 3aTTapAbl BIABIPATYJa MaHBI3ABI peid arkapaiasl. COHFBl 3epTreysep Keibip
MUKPOOPTaHU3MAEPAIH CHHTETHKAIIBIK TTOTUMEPIIeP/i /e BIAbIpaTyFa KaOijaeTTi eKeHiH KopceTTi. MpIcaibl,
Ideonella sakaiensis Oaxrepusicel monumdTHIeHTepegTanaTTel (PET) wiapIlpaThin, OHBI KapamaibiM
KOCBUIBICTapFa alfHaJIbIpa ajaThbIHbl aHBIKTANFaH. byJl jKaHANBIK ITUIACTHKAIBIK KaJlIbIKTapabl OacKapyla
OMOTEXHOJIOTHSUIBIK ~ OMiCTep/iH  Ooyamrarel  Oap  ekeHiH  jponmenaewai.  Jlerenmen,  MyHpmai
MUKPOOPTaHU3MAEPAIH THIMILIINT MEH oJapAasl KEeH MacmTadTa KONJAaHy MYMKIHIITI ol  TOJBIK
3epTTEIMEreH.
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OchI 3epTTeyaiH MaKcaThl — IUTACTUKTIH KeH TapaliFaH TYpJepiH, aTan aiTkanaa monmdtuieH (PE) xone
noyunponuieHai (PP) siapipaTyra KaOineTTi MUKpOOpPraHM3MAEPi aHBIKTAY KOHE OJIapJbIH THIMIUIICIH
Oaranay. CoHbIMEH KaTap, Onoierpaaius MporieCiH KeeCTy YIIiH OHTAMIIBI )KaFIaiiap bl aHBIKTAY JKOHE
OCBI 9MIICTIH SKOJIOTHSIIBIK OCEPIH TaNIAy KO3IEIi. 3epTTey HOTIXKENepl IIaCTUKAIBIK JIACTaHYIbl a3aiTyra
JKOHE TYPAKThI JaMyFa YJIeC KOCyFa OaFbITTasFaH.

[TnactukTiH OwWoJerpafaluschl JEreHiMi3 — OHBIH MHKPOOPTaHMU3MIIEP/IH OCEpiHEH KaparahbiM
MOJIEKyJIallapFa, MbICajbl, KOMIPKBIIIKBLI ra3blHa, CyFa oHE OMomaccara aliHamy mporieci. by mporecc
TUTACTUKTIH XUMISUTBIK KYPBITBIMBIHA, MUKPOOPTAaHU3MJICP/IiH TYPiHE JKOHE KOpIIaFaH OpTa JKaFaaiiapbiHa
OaitmaHpICTBl ©3repeni. [lmacTWKTIH KemTereH Typiepi, ocipece mnosmoneduHaep, TUApPo(GOOTH KoHE
KPUCTAABI KYPBUIBIMBIHA OAMIaHBICTHI BIIbIpayFa Te3iMi. COHIBIKTAaH, MUKPOOPTaHM3MACPIAIH GEePMEHTTIK
OCJICCHIUTITIH apTTHIPY JKOHE OJAPJIBIH IUIACTHUKIICH OPEKETTECYiH J>KCHUIIETY MAaHBI3IBI MOcelle OOJIBITT
TaOBLIABL.

3epTTey OapbIChIHIa MUKPOOPTaHU3MICPIIH TUIACTHKTI BIIBIPATYAaFhl POJIi FaHa eMeC, COHBIMEH KaTap
OJIAPABIH OKOJOTHSIIBIK ~Kayimci3miri Ae eckepinmi. MpIcainbl, TEHETHKAIBIK MOTU(UKAIMUTaHFaH
MHUKPOOPTaHU3MJIEp THIMIIpeK OOJybl MYMKiH, OipaK oJapAblH TaOWFH SKOXyHenepre ocepi MYKHST
Oaramanyapl Kaxer ereni. Conpaii-ak, OuoAerpamanusi HOTIXKeCiHAE Nakaa OOMaThIH KOCHUIBICTapAbIH
KOpIIIaFaH OpTaFa 3USHCHI3 eKeHIHE KO3 )KETKi3y Kepek.

Ocbl 3epTTeyne KOJJAHBUIFAH OJIICTEp MEH alblHFAaH HOTIKENep IUIACTHKAIBIK KaJJIBIKTap.IbI
Oackapy/blH KaHa CTpaTervsulapblH d3ipyieyre Heri3 Ooya anajabl. MHKpOOpraHuMICpAl KOJJaHy TeK
IKOJIOTHSUTBIK MOCEIIENIeP/Ii IIeTyTe FAaHa eMeC, COHBIMEH KaTap OMOTEXHOJIOTHS CANACKIH JAMBITYFa Ja bIKITal
eTeni. 3eprrey OapbICHIHIA THIACTHKTIH OPTYPIl TYpiepiHe MHUKpPOOPTAaHM3MAEPAIH ocepi CaTbICTHIPBUIBII,
OJIApJIBIH THIMJIUTITIH apTTBIPY KOJIaphl YCHIHBUIABL Bysl skymbic OoJialiakTa TUIACTHUKAIBIK JIACTAHYIbI
azaiiTyra OarbITTaIFaH ayKbIM/bI )k00anapasiH OacTaMacsl 0Oybl MYMKIH.

Memooonozus

3eprTrey 1a00paTOPHSUIBIK JKaFdaiiga JKypri3inmi. AJABIMEH TUTACTHUKTI BIIBIpaTyFa KaOineTTi
MUKPOOPTaHU3MJIEP/Il aHBIKTAY YIIIiH TOIBIPAK JKOHE KAJJIBIKTAp/IaH allbIHFaH YATiiep TaalaHbl. 3epTreye
nomatuiied (PE) sxone momunpornmien (PP) cuskThl KeH TapainfaH IUIACTUK TYpJepl KOJIAAHBUIIBI.
MHuKpoopranu3MIepAiH 6cyl MeH OeJIceHAINIriH Oakpuiay yurin temneparypa (25-35°C), bUFaiIblIbIK KOHE
KOPEKTIK OpTa CHUSKTHI TapaMeTpiiep perreni. [ [macTukTiH pIasIpay Jopekeci caaMak KOFalITy 9iCiMeH )KoHe
AJIEKTPOH/IBI MUKPOCKOIHSI apKbUIBI OaranaHabl. 3epTTey mpoueci 12 antara cO3bUIIBL.

3epTTeyaiH Heri3ri MakcaThl — IUIACTUKTIH OWOJOTHSJIBIK bIABIpAY MPOLECIH 3epTTey JKOHE
MUKPOOPTaHU3MAEPAIH OCHI MPOIECTET] THIMALIITIH Oaranay 0oimbl. JlabopaTopHsuIbIK Kargaimap TaOuFru
OpTaHBl MOJIEIBIEYTe MYMKIHIIK Oepiii, Oipak COHBIMEH Karap OaKbUIaHATBHIH TapaMeTpiep apKbUIBI J97
HOTI)KENep alyFa JKarjall jkacaipl. 3epTTey mporeci OipHenie ke3eHre OemiHII: YAruIepai >KuHAy,
MUKpPOOPTaHU3MAEPAl Oemim aimy >KoHe WIeHTH(HUKANMIay, SKCIIEPHUMEHTTIK JKaFmaiiapapl OpHATY,
TUTACTUKTIH BIIBIPAYBIH OaKplIay KOHE HOTIDKEIEP/Il Ta/ay.

Yurinepai sxkuHay

!

Muxkpoopranu3mepai 0emin ary

l

DKCIIEPUMEHTTIK OPTaHbI TaHbIHAAY

l
WukyO6anms

!
blapipaynasr Oaramay

3epTTey YIIIH MHUKPOOPTaHU3MICP OPTYPJI SKOJIOTHUSIIBIK OpTalap/aH allbIHbL. TombIpak yiriiepi
TUTACTUKAIIBIK KAJJIBIKTapFa OalJIaHBICTHI TAaCTAHFAH aliMaKTap/aH, atan aiTKaH/1a KOKBIC MTOJIMTOHIAphl MEH
OHEpKACINTIK ~ ayMaKTapAaH > KWHAIABL. bynm  aliMakTap IUTaCTHKTI  BIABIpaTyFa  OeilimjenreH
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MHKPOOPTAaHU3MIEPAIH OOTyBl MYMKIH €KEHIITiHe OaimanbIiCThl TaHmaiaabl. COHBIMEH KaTap, KaJIbIK
CyJlap/IaH JKOHE KOMITOCTTAJIFAH OPraHUKAJIBIK MaTepraliiap/iaH Jia YAriiep anbiHbel. bapibirst 50 Typoi yiri
YKUHAJBII, oJiap JabopaTopusiFa CTepHIIbli KOHTEHHEpIIepAe )KETKi31i.

IImactukansik MaTepuanaap periaae noaudTmwieH (PE) sxkore mommmnponwten (PP) tanmanmbl, ce6e6i Oy
MOJIUMEPJIEP KYHACNIKTI eMipjie €H KoIl KOJIJaHBUIATHIH JKOHE KOpIIaFraH OpTaja ©H KOIll KHUHAKTaJaThlH
IJIACTUK TYpJiepi Ooubin Tadbuiaabl. [lonuaThieH — Kanramaiap MeH TakeTTep/Ie KUl Ke3/IeCeTiH MaTepHrall,
aJT IOJUIIPOTIMIICH — KOHTEHHEpJIep MEH KYPBUIBIC MaTepUaAIIapPbIHIIA KOJJIAHBIIA Ibl. 3ePTTEY YIIIiH TUIACTHK
yariiepi 2X2 ¢M enmmeMal KilKeHTai 0eJlikTepre KeCUTil, oJapIbH OacTamKbl CaMaFbl JKOFAPhI JOIIIKTET]
AHATMTUKAIIBIK Tapa3bl apKbLIbI emieH 1. [ImacTuk GemikTepi aliblH ana CTepUIn3alvsiiaH O TKi31TiM, CBIPTKbI
MUKPOOTBIK JTACTaHY/IaH Ta3apThULIbI.

Kecte — 1. DkcniepuMeHTTIK mapaMeTpIiep

[Tapamerp OKcrnepuMeHTTIK Ton 1 | DkcnepuMeHTTIK Ton 2 | bakpuiay ToObI
Temmepatypa (°C) 25 35 30
bliranapuisik (%) 60 80 70

Kopexkrik opra I'moko3a + nentoH MuHepasiibl TY37ap Kok

Kunanran ynarinepaeH MUKpoOpraHu3MJIepAl Oejim amy YIIH KIaCCHUKAJIBIK MHUKPOOHOIOTHSIIBIK
omictep KOimaHbULABL. TombIpak skoHe KanablK yiurinepi gusuonormsuisik epitiaaire (0,9% NaCl) enrizimim,
CepHANIIBI CYUBUITY dfIici apKbUTBI oHAenai. Ochlman KeliH yariiep arap KopekTik oprackiHa (LB arap skone
PDA) erinim, 28°C temneparypazna 48-72 caraT 0oiibl HHKyOauusianael. HoTkeciHne eCKeH KOJIOHUsIIAP
MOPGOJIOTHSIIBIK Oenriiepi OOHBIHINA TONTACTHIPBIIIBL.

Muxpoopranusmuaepai uaentudukanusiay yira 16S pPHK renmik cexBenupney xone ITS aiimarba
Tangay CHUSIKTBl MOJIEKYJalblK OuoJorus oJicTepl NaijanaHpulAbl. byn omictep OaxkTepusiiap MeH
CaHbIpayKyIaKTapAblH TYPJEpiH JIoJI aHbIKTayra MyMKiHIIK Oepai. 3eprrey OapbicbiHna Pseudomonas
aeruginosa, Bacillus subtilis, Aspergillus niger xoune Penicillium chrysogenum CUAKTBI MUKPOOPTaHU3MICD
0aceIM OOJBIN MIBIKTEL. byJI TYpJEepIiH TUIACTHKTI BIABIpATyFa KaOULIETTUIIri OYpPBIHFBI 3epTTeyiepne e
pacTaliFaH, COHBIKTAH OJIap KCIIEPUMEHTTE HETi3Ti 3epTTey 00BEKTIIepi peTiHIe TaH 1A Ibl.

Kecre — 2. Mukpooprann3miep/ii HAeHTUPUKAIUIIAY KecTecl

Mukpoopranusm Tom Wnenrudukanus omici
Pseudomonas aeruginosa baxrepust 16S pPHK cexBennprey
Aspergillus niger Canpipaykynak | ITS aifimareia Tanmay
Bacillus subtilis baxrepus 16S pPHK cexBenupriey

MukpoopraHu3MAEp/AiH MIACTUKTI BIABIPATy/IaFbl OJICEHIUTITIH Oaranay YIIiH apHailbl MHKYOAIHsITBIK
KaMepanap KOJJIaHBULIbI. JKCIEPUMEHTTIK OpTajia TeMIIEpaTypa, bUFAIIBUIBIK dOHE KOPEKTIK 3aTTapiblH
KYpaMbl CHSIKTBI ITapaMeTpiiep MYKHUST pettengi. TemmepaTypa quanazonsl 25-35°C apaibiFblHIa TaHAAIIH,
ce6ebi Oy MUKPOOPTAaHM3MACPIIH KOIMIITITIHIH OHTAWIBI 6Cy TEeMIIEpaTypachl OCHI IIEKTe OpHATACcKaH.
blnranmpiisik qeHreiti 60-80% apanbIFbIHIA YCTAIIBI, OYJT MUKPOOTHIK OCTICEHAUTIKTI KOy YIIiH MaHbI3 bl
0o IBI.

KopekTik opra peTiHAe TIII0K03a, MENTOH JXOHE MUHEpaJbl TY3lap KOCHAChl KOJJIAHBLULIBL by
MUKPOOPTaHU3MAEPAIH OCYiH KaMTaMachl3 €Till, OJapIblH IUTACTUKTI BIABIpaTyFa OaFbITTaJFaH
METa0OHMKAIBIK IMPOLECTEPiH BIHTANAHABIPABL. DKCIEPUMEHTTIK TONTap IUIACTHK OeJikTepiMeH Oipre
KOPEKTiK OpTara OpHAJAaCTBIPBUIABI, all OaKbulay TONTapbl MUKPOOPTAaHU3MJIEPCi3 HeMece IUIACTHKCI3
TaBIHAAIABL. BYIT calmbICTRIPMATBI TAIIAY JKYPTi3yTe dKoHe MEKPOOPTaHU3MIEP/IiH TUNTACTHUKKE TiKeIel acepiH
aHBIKTayFa MYMKIHIIIK Oep/Ii.
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Cyper — 1. Mukpoopranu3mMaep/i ecipy opTacsl 3epTxaHaia

3eprrey mporeci 12 anrara co3bIIABI, OYIJT yaKbIT MUKPOOPTAaHU3MACP/IH TUNIACTHKKE dcepiH Oaranayra
JKETKUTIKTI JIETT €CENTENIi. DKCIIEPUMEHT 9p arTa CaiblH OAKBIIAHBII, TIACTHK YATUICPIHIH (U3UKATBIK KOHE
XMMUSUIBIK e3repictepi Tipkenmi. 3eprreyae opOip mapameTp OobIHINA KEMiHJIE YII KaiTanama )yprizii,
OYJT HOTWDKETIEPIiH CTAaTUCTUKAIBIK JOJIIITIH KAMTaMachl3 €TTi.

[InactukTin OmoAerpamamys AopekeciH Oaranay YIIiH eKi HeTi3ri 9J1iC KOJIAHBUIABL: calMak JKOFalITy
oJlici JKOHE DIIEKTPOHIbI MUKpOCKOMHs. CaliMaK KOFalTy 9JicCi TUIACTHKTIH (PU3MKAJIBIK BIABIPAYBIH CaHJIBIK
TYpAE eJlIeyre MyMKIiHZIIK Oep/i. DKCIepuMeHTTIH 0achlHAa KOHE COHBIHJIA TUIACTHK OeIiKTepi KenTipiiir,
aHamuTHKANBIK Tapasbiga (mommiri 0,001 1) emmenmi. Canmak e3repicTepi MaNbBI3ABIK KOPCETKINI PETiHAe
€CerTeN .

Onextponabl Mukpockonus (SEM) mnacTukTiH 6eTKi KypbUTBIMBIHAAFBl MEKPOCKOTHUSUTBIK ©3repicTep i
3epTTey YIIIH KOJNAAHBUIABL. byJl omic MHUKpOOpTraHU3MAEPAIH IUIACTUK OETIHIE KacaraH >KapbIKTapIbl,
OPO3UAHBI KOHE OHMOIUIEHKAa KabaTTaphlH aHBIKTayFa MYMKIHAIK Oepmi. IlmacTux yarizepi amaslH ana
Ta3apThUIBII, AITHIH KabaThIMeH KanTtaisl, cofaH keiin 10,000 ece ynkeiitymMeH ckaHepieHai. by Tannay
MUKPOOPTaHU3MAEPAIH IUTACTUKKE dcep €Ty MEeXaHHU3MJEPiH TYCIHyre 3>KoHe OJapAblH (EepMEHTTIK
OenceHniirin Oaramayra KOMEKTECTi.

CoHBIMEH KaTap, IUIACTUKTIH XUMISUIBIK KYpaMbIHAArbl e3repictepai aHblkray ymiiH @Dypsbe-
Tpanchopmaunsuiblk  mHGpakb3pl  crektpockonus (FTIR) xonmmanemiael. Bynm omic monmmepriepaix
(YHKITMOHANIBIK TONTAPBIHIAFEl ©3repicTep/i, MbIcanbl, KapOoHwmn TonTtapbiHbH (C=0) maiiga OGomybH
aHbIKTayFa MYMKiHAIK Oepai. KapOoHwms TonTapblHbIH €Cyi TIIACTUKTIH OKCHAATHBTI BIABIPAYBIHBIH Oenrici
peTiHIe KapacThIPbULIBI, OYJ MUKpPOOPTaHU3MAEPAIH METaOOJIMKAJIBIK IPOLECTEPIHIH HOTHXKECI OOy
MYMKiH.

3eprrey OapbpIchiHAa OipHENIe dKCIEepMMEHTTIK TOmTap KypbUIAbl. bipiHmii Tomra Tex OakTepwsiap
(Pseudomonas aeruginosa xoue Bacillus subtilis) Konnanblica, eKiHII TONTa CaHbIpayKyJiakrap (Aspergillus
niger xxone Penicillium chrysogenum) 3eptrenmi. YHUIHII TonTa OaKkTepusiap MEH CaHbIpayKYIaKTapAbIH
KOHCOPITMYMBI KOJIIaHBUIABI, OYJI OJIapIbIH CHHEPTEeTUKAIIBIK dcepiH Oaranayra MyMKiHIIK Oepai. bakpiiay
TONTapbl MHUKPOOPTaHM3MEPCi3 HeMece IUIACTHKIIEH KaMTaMachl3 eTiIMeH JaWbIHAaIIbl, OYJl CBIPTKBI
(bakTopapabiH dcepiH OoIBIpMayFa KOMEKTECTI.

TemmepaTypa MEH BUIFAIIBUIBIKTEIH 9CEPiH 3epTTey VIIH KOCHIMINA TONTap KYPBULIbL. Mbicambl, Oip
Tonta Temneparypa 25°C perreitinne cakranca, exinmisinde 35°C-xa meiiiH keTepinmi. blmFanmpuibik Ta
ocbutaiima 60% xone 80% neHreinepinae perrengi. byn mapamerpiepaiH MHUKPOOPTaHU3MACPIiH
OeNceHiIiri MeH IACTUKTIH BIIBIPAY KbUIIaMIBIFBIHA KaJIall 9cep eTeTiHl erKel-TerKe TalqaH/Ibl.
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DKCIIepUMEHT OaphIChIHIA AepeKTep KYHEel Type KUHAIBII, KecTellep MeH IrpaduKTepre TyCipiiami. Op
anTa cailblH IUIACTHK YJTUIEpiHIH calMarbl ©JIICHIMN, OeTKI KYPBUIBIMBI TEKCEepiIi. AJBIHFaH HOTHKEIEp
CTaTUCTUKAIBIK OJiCTEpMEH, aram alTKaHga aucnepcusuiblk Tannay (ANOVA) apkeuiel enpenai. by
MHKPOOPTaHM3MAEPIIH TYpi, TEMIEPATypa ’KOHE BUIFAIABUIBIK CHAKTH (haKTOpIApAbIH BIABIpAY MpOIeciHe
ocepiH aHBIKTayFa MYMKIHAIIK Oep/i.

3eprreyaid 12 anTanblk Mep3iMi MUKpOOPraHW3MICPAIH IUIACTHKKE dcepiH Oaranayra >KeTKUTIKTI Jer
ecenTenmi, Oipak y3aK Mep3iMIi MpomecTepAl 3epTTey YIIiH KOCBIMINA YaKBIT KaKET €KCHI aHBIKTAJIIBI.
OKCIIEPUMEHT HOTIDKEJIEPl TUTACTHUKTIH BIABIPAY MEXaHU3MIHE JKOHE MUKPOOPTAHU3MICPIIH PoJliHe KaphIK
Tycipin, 6onamak 3epTTeynepre Heri3 OOoIbl.

KopsIThiHIBIIAN Keme, 3epTTeyliH MEeTOMOJOTHACH IUIACTHKTIH OWMOJETpajalusAChIH JKaH-)KaKThI
3epTTeyre MyMKiHAIK Oepmi. JlaGopaTopHsUTBIK JKarmaiaap MHUKPOOPTaHH3MICPIIH ocepiH Moa Oarajayra
YKOHE OJIapIbIH THIMIUIITTH apTTHIPY JKOJAAPbIH aHBIKTayFa HeTi3 00Abl. AJIBIHFAH HOTHXKEJIEP OCHI cajlaJlaFbl
OJIaH 9pi 3epTTeyNepaiH OaFbIThIH AHKbIHAANIBI.

3epmmey namuoicenepi

3eprrey HoTmKenepi OoibiHIIA Pseudomonas —aeruginosa woHe Aspergillus niger CHUSKTBI
MUKPOOPTaHU3MAEP TUIACTHKTIH OETKi KYpPBUTBIMBIH ©3TepTyTre JKOHE OHBIH CalMarblH a3aiiTyra KaOlmeTTi
exeHi aHbIKTanAbl. [lommaTmnen ynrinepi 12 anra imiHge opra ecemnmeH 5-7% calMarblH JKOFaiTca,
monumnponmieHae Oy kepceTkimr 3-4%  Kypamel. OIEKTPOHABI MHKPOCKOMHS IUTACTHK  OeTiHIe
MHKPOOPTaHU3MAEP/iH 9CEPiHeH MUKPOKAPBIKTAap MEH SPO3MSHBIH Maiia OoiFaHblH pacTaasl. TeMneparypa
30°C xoHe bUTFAIIBUIBIK 70% OO0JIFaH jKaFIalaa MUKPOOPTaHU3MIEPIiH OSJICEH/ LTI €H d)OoFapbl 0011kl by
HOTHXKeNlep MHUKPOOPTraHM3MJICPAiH IUIACTHKTI BIABIpaTya MaHbBI3Abl peJl aTKapa ajaThlHbIH KepceTel,
JETCHMEH IPOTIece o1l Je Oasy JKypeTiHi OalKaIIbI.

3epTTeyiH Heri3ri MakcaTbl — MHUKPOOPraHM3MIEPAIH IUIACTUKANbBIK KaJABIKTapAbl OMOJOTHSIIBIK
BIIIBIPATYyIAFbl QJICYeTiH Oaraliay yKoHE OJlapblH THIMALUIITIHE acep eTeTiH (akTopiapAbl aHBIKTay OOJIIbI.
OKcnepuMeHT OapbICHIHAA ANBIHFAH JEPEeKTep IUIACTUKTIH XUMUSUIBIK JXOHE (DM3MKAIBIK KYPHUIBIMBIHA
MHKPOOPTAaHU3MIICP/IIH dCepiH KaH-KaKTHI TAJIayFa MyMKIHIIIK Oepai. 3epTTey HOTIKeepi OipHeInTe Heri3ri
OarpITTa TAJKBUIAHIBI: MHKPOOPraHM3MJICPAIH TypJiepi OOHBIHIIA THIMAUII, TJIACTUKTIH KYPBUIBIMIBIK
e3repicTepi, Kopiiarad opTa (haKTOPJIAPbIHBIH 9CEPi KOHE TPOLECTIH KaIbl JUHAMHKACHI.

7| mm MonuatuneH (Kek)
W [TonaunponuneH (Kpi3bin)

Canmak »ofanty (%)

P. aeruginosa A. niger KoHcopuunym
Cypet — 2. [IacTUKTIH caJIMaK KOFaITybI
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3epTTeye KOJAaHbUIFAaH MUKPOOPraHU3MACPIiH iwinae Pseudomonas aeruginosa GakTepHsIChl JKOHE
Aspergillus niger caHbIpayKyJIaFbl €PEKITIe HOTHKE KOPCETTI. Pseudomonas aeruginosa — rpamrepic 0akTepus,
0 ©3iHIH METa0OJMKANBIK OCJICCHAUTITIMEH JKOHE KypHedi OPTaHWKAIBIK KOCBUIBICTAPIBI BIIBIPATY
KaOlleTiMeH TaHpIMal. 3epTTey OapbichiHIa Oyn OakTepusi MONMATWICHIl BUIBIPATyAa >KOFaphl THIMILTIK
KOPCETTi, OHBIH CaJIMaFblH OpTa ecenmeH 7%-fa JaeiiH a3ailTTel. by HoTHKe OaKTepUSHBIH JIMMa3anap MEeH
OKCHJIa3anap CHSIKTHI (pepMeHTTepai 0oy KaOureTiHe OalIaHBICTHI OOJIYBI MYMKiH, OJIAp TOJUMEPIICPIiH
MOJICKYJIAJIBIK, OaiiIaHbICTAPBIH BIABIPATA aJIaIbl.

—e— [lomnaTrneH
7| === TonunponuneH

Canmak, xofanty (%)

0 2 4 6 8 10 12
YakbIT (anTa)

Cypet — 3. blabipayasiH yakpIT OOWBIHITIA TUHAMHKACHI

Aspergillus niger caHsIpayKyJIaFbl Ja TIACTHKTIH KYPBUIBIMBIH ©3TepTyTe KaOlaeTTi eKeHIH JoIeaei,
OipaK OHBIH ocepi a3zmam TeMeH Oonabl — noiamdTHieHnae 5%, an nonunponuieHae 3% calMak >KOFaNTy
Oaiikanapl. CaHbIpayKyJIaKTapJIblH THIMILIITT OJapJblH MHICIHA KYPBUIBIMBI apKbUIbI TUTACTUK OeTiHe
MEXaHHUKAJBIK dCep €TYyIMeH jKOHE IeJUTI0Na3a, JIUTHA3a CUAKTHI (DepMEHTTEP/Ii MIBIFApybIMEH TYCIHIIpiTIei.
by depmenTTep monmuMepiepain 6€TKi KaOaThIH BIBIPATHII, OJaH opi OHMoIerpamaIiisra K0 alabl.

CoHBIMEH KaTap, 3epTreyle OakTepusuiap MEH CaHBIPayKYIaKTapIblH KOHCOPUUYMBI J1a CHIHAJJIBI.
KoncopuuyM KolaHbUIFaH TONTap/a MOJMITUIICHHIH calaMarbl 6,5%-Fa, all MoNIMnponuiIeHHiH canmarsl 4%-
Fa JIediH azaiinel. bym MuUKpoopraHU3MAEpAiH CHHEPreTUKAIBIK dCEPiHIH HOTHXKECI OOMYyBl MYMKIH, SFHU
OaxkTepuslap MEH CaHbBIpayKyJakrap Oip-OipiHiH OeJICeHIUTIriH TONBIKTHIpaabl. MpIcalbl, OakTepusiIap
TUTACTUKTIH KYPBUIBIMBIH aJI/IBIH aja JICcipeTce, CaHbIpayKyJlakTap OHBI OAaH opi bIABIpaTyFa KaTteicaabl. by
HOTIKE KOHCOPITUYMIAPABIH OOJIaITakTa TUIACTUKTI BIABIpATyIa THIMAIpEeK O00Tysl MYMKIH €KEHIH KOPCETE/I.

IImacTuKTiH BIOBIpAYy IOpeKeCiH Oaramay VINIH cajdMakK >KOFAITYy OICIMEH KaTap JJICKTPOHIBI
mukpockomnus (SEM) xone @ypre-tpanchopmannsibik nHGpaxsizbu ciekrpockonust (FTIR) konnanbuib!.
DJNEeKTPOHABI  MHUKDOCKONHMSI  HOTIDKENEpi  IJIACTUKTIH  OeTiHge MHKpPOOPraHM3MAEPIiH OCepiHeH
MHUKPOXKapbIKTap, 3pO3Usl XoHE OHOIUIEHKAa KaOaThIHBIH Maija OoJiFaHbIH aHbIKTagbl. [lomuaTmiieH
YJITiNIepinAe MUKpPOXapBIKTapAblH opTaia y3bHABFE 10-15 MKM Kypaca, moJunponuieHie 0y KepceTKi
5-10 MKM apanbiFbiHAa 0071kl Byt allblpMalibUIBIK TOJIMIPONMICHHTH KPUCTAIBI KYPBHUIBIMBIHBIH KOFaphl
00JTyBIMEH KoHE MUKPOOPTAaHU3M/IEP/IiH OFaH 9cep eTyiHIH KUBIHABIFBIMEH TYCIHi pUIe/Ii.

FTIR rtanmaypl TIACTUKTIH XUMHSIBIK KYPaMBIHIAFBl ©3TepicTepai pacTaibl. 3epTTey OapbIChIHAA
nonuaTUIIeH e KapOoHw TonTapbeiHbIH (C=0) koHIeHTpanuschl 1710 cM ™ TONKBIH Y3bIHIBIFBIHIA aPTHIT, OYT
MTONIMMEP/IIH, OKCHIATHBTI BIABIPAYBIHBIH Oenrici peTiHAe KapacTelpbuinsl. [lomumponmienae MyHpmai
esrepicrep a3 Oaiikanmpl, Oipak 3400 cm ' aiimareiHma ruapokcun TonTapeHblH (OH) maiima OGomyst
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AHBIKTAIBI. BYJT HOTIOKENIep MUKPOOPTaHU3MIEPIiH ITIACTUKTIH MOJICKYJIANBIK OaiiTaHBICTAPBIH BIABIPATHIII,
OHBI KaparanbiM KOChUIbICTApFa alHAJbIpa OaCTaFaHbIH KOPCETEII.

1.0r
0.8r
3 0.6
= === DKCNepuMeHT ailabiHaa
E_ —— 3KCNepuMeHT KeiiH
g ----- KapboHun TonTapbiHbH ecyi (1710 cm—1)
< 0.4
0.2r
0.0r

500 1000 1500 2000 2500 3000 3500 4000
TONKbIH Y3bIHALIFLI (CM™1)

Cypet — 4. FTIR cnekrpiepiniy rpaduri

CanmMak JKOFalITy AepeKTepi Je TUIACTUKTIH TypiHe OalIaHbICTRI ©3repicTep i aHbIKTansl. [lommaTuineHHiH 5-
7% canmak KOFaJITYbl OHbIH TOMEH THIFbI3JIBIKTHI KYPBUIBIMBIMEH JKOHE MUKPOOPTaHH3MJICPJIiH OFaH OHAl
eHyiMeH OallIaHBICTBI OOJybl MYMKIH. AJl MOJHIIPONWICHHIH 3-4% caiMakK >KOFaITybl OHBIH JKOFaphbl
MEXaHUKAIBIK OCPIKTITI MEH XUMHUSIIBIK TYPAKTBHUIBIFBIHA OalIaHBICTHI TOMEHIpek O0omapl. by HoTmXReIep
IUIACTUKTIH XUMHSJIBIK KYpambl MeH (PU3UKAIBIK KACUETTEPiHIH OHOAETpajialysi MPOLeciHe TiKeJeh acep
€TETIHIH JoIeAeHIl.

3eprTey OapbICHIHIA TEeMIlepaTypa MEH BUIFAIABUIBIKTEIH MUKPOOPTaHM3MIEPAIH OeJCeHIiIirine acepi
erxel-Temkeiuni 3eprrenai. Temneparypa 30°C sxoHe purFanapuiblk 70% Oonran xarmaiina Pseudomonas
aeruginosa xoHe Aspergillus niger eH >KOFapbl THIMIUTIKTI KopceTTi. byt skaralizia MoJUATUICHHIH CaJIMaFbl
7,2%-¥a neiiid, aj MOJUIPOIIMICHHIH canMarsl 4,1%-ra nefiin azaiinel. Temmepatypa 25°C-ka ToMeHIeTeH e
Hemece 35°C-ka jKOFapbUIaraHAa BIABIPAY KBUIAMABIFBI coiikeciHme 4-5% (mommdTHineH) xone 2-3%
(monmnponuieH) AeHreiine NeiiH TeMeHnaeai. byn MukpoopraHusmuaepiiH (QEepMEHTTIK OelCcCeHIIIriHIH
TeMIeparypara Toyel/ii eKeHIH KopceTe/i.

blnranassIKTEIH 9cepi Ae MaHbI3Ab! 0076l blnFanaputsik 60%-1aH ToMeH O0sFaH/1a MUKPOOPTaHU3MIEP/IiH
ecyi MeH Oencenpiniri 6asymnazsl, an 80%-1aH >xorapsl O0FaHAa CaHbIpayKyJIaKTapAblH ecyi OakTepusiiapra
KaparaHja 6aceiM O0omnasl. OHTalIbl bUIFanABUTBIK (70%) MUKpOOpraHu3MaepiH OMOIICHKa KYpybIHA JKOHE
IIacTUK OeTIMeH THWIMII opeKeTTecyiHe KONAMIbl jKarmaid kacaiasl. by gepekrep KopIimaraH opTa
(hakTOpIapBIHBIH OMOJIETpaIallvs TPOIIECIH PETTEY 1T MaHbI3IbI POJIIH PACTAHIBI.

Kecte — 3. TemmepaTypa MEH BUTFAIBUTBIKTBIH dCepi

YKarnmaii IMommatrnen (%) | HomunponwieH (%)
25°C, 60% butranapuiblk | 4.5 2.8
30°C, 70% puFanabLIbIK | 7.2 4.1
35°C, 80% purrangbuislk | 5.0 3.0

3eprreyaid 12 anTaiplk Mep3iMi MHUKPOOPTaHM3MJEPIiH TUIACTHKKE dcepiH OaramayFa >KEeTKUTIKTI
OoJFaHBIMEH, TIpOIiece i 1e Oasy >KypeTiHi Oaiikanael. [lommaTrneH e sIabIpayIplH aaFaKel Oenrinepi 3-
anTazaH Oacran Oaiikaica, MOJUNPOTHIICHIE OYJI MPoIlece S-anTajaH KeiliH FaHa alKbIH 00kl by yakeIT
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AlBIPMAITBUTBIFI TUTACTHKTIH KYPBUIBIMIBIK KYPACTLTITIHE 5KOHE MUKPOOPTAaHU3MICPIIH OFaH OediMIenyine
OaiiaHpICTBI O0TYbI MYMKIH.

Hormxkenep MUKpOOpPraHU3MIEP/IiH IJIACTUKTI TOJBIK BIABIPATYFa KAOUIESTTI €KEHIH eMecC, OJIapJIbIH
MporieccTi OacTaif anaThIHBIH FaHa KepceTTi. MpIcallbl, MONMATWICHHIH 7% cajaMaK >KOFajITybl OHBIH
MOJICKYJIAJIBIK MaCCACBIHBIH a3 FaHa OeJIriHiH bIbIparaHbiH OuLaipesni. [lomunponunenie Oyi1 mpoiecc oaH
na Oasgy okypeni, ceOebi OHBIH MOJEKYJAIBIK Ti30€KTepi THIFBI3 >KoHEe Oepik. bynm mexreynep
MHKPOOPTAaHU3MICPAIH (PEPMEHTTIK O>KYHENepiHIH IUIACTHKTIH CHHTCTHUKAIBIK TaOWFaThIHA  TOJIBIK
OcitiMaeIMereHiH KopceTe]i.

CoHbIMEH Kartap, 3epTTey 0apbIChIHIAa MUKPOOPTaHU3M/ICP/IiH METa0OIUKAIBIK OHIMIEP] J¢ TaJlJaH b,
I'a3z xpomartorpaduschl apKblUibl KeMIpKbIIKbLT Ta3bl (CO2) OesiHyi eseHmi, Oy OHOACTpaJallusHbIH
OonranblH pactaiiael. Amarima, CO2 memmepi a3 O0imbl, OV TUIACTHKTIH TOJBIK MHHEPATU3aAIUSICHIHBIH
OpHBIHA JKapThUIail BIABIpAYbl FaHa KypreHiH Oinmipeai. byn HoTWke MHUKpPOOpPTaHU3MAEPIiH IUIACTHKTI
9HEPTHUs K631 peTiHje NaiaaJanranblH, OipaK OHbI TOJBIK BIABIPATYFa KaOiJIeTi )KeTIereHin KepceTe .

byn 3eprreymiH  HOTWXKENEpl  MHKPOOPTAaHU3MIEPMIH  IUTACTUKTI  BIABIPATYHArbl  ONIEYCTiH
TPTNeNACTeHIMEH, OJIapAbIH THIMIUIINH apTTBIPy YIIIH KOCBIMIIA 3epTTeyJiep KaKeT eKEHiH KOpCETTi.
MpIcaibl, TeHETUKAIBIK MOAU(UKALIUS apKbIIIbl MEKPOOPTaHU3MAEPAIH (EepMEHTTIK OCICEHATITIH KYILIEHTY
HEMece OHTAMIbl KOPeKTIK OpTaHbl d3ipiey mporecTi skemenaeTyli MymkiH. CoHBIMEH —Karap,
KOHCOPIIMYMIAPIBIH KOJMAAHBUTYBl OMOAETPaNaIisIHBIH THIMIUTITIH apTTRIPYABIH TEPCIEKTHBAIBI OaFbITHI
peTiHae KapacThIPbUIAIbI.

KopeIThIHIBITIAN KeTle, 3epTTey HOTIKENepi MHKPOOPTaHWU3MIEPiH IJIACTUKTIH OETKi KYPBUIBIMBIH
O3repTyTe YKOHE OHBIH CaIMarblH a3alTyFa KaOiaeTTi ekeHiH pactanpl. [1omudTHIIeH MEH TOTUIPOTHICHHIH
BIIIBIPAY JQPEKECIHET] albIpMaIlbIBIKTap, KOpIIAFaH opTa (aKTOpIapbIHBIH 9cepi JKOHE MPOUECTiH Oasy
JMHAMHKACHI OChI cajaJlaFbl OoJalaK 3epTTeyJep/iH OarbIThIH alKbIHIAABI. Byl IepeKkTep IUIacTHUKAIBIK
KaJIIBIKTap A6l 6acKapyabIH SKOJIOTHSUTBIK Ta3a 9IICTEPiH JaMBITyFa HETi3 00J1a alajsl.

Kopvimuinowi

By 3epTTey MUKpOOpraHU3MIEP/iH MIACTHKAIBIK KAJABIKTAP Il OMOIOTHSIIBIK BIBIPATYAAFbl QJICyETiH
nonenaeni. JlereHMeH, onapAblH  THIMIUIINIH — apTTBIPy  VIIIH  KOCBIMILIA — 3€pTTEyJlep  KakKeT.
MHUKpOOpraHu3MICpAiH TeHETHKAIBIK MOJU(PHUKALMACH HEMEce OHTAWIBI KaFrAalinaplbl Kacay apKbUIbI
Omozerpamamys MpoIeciH xenenaeTyre 0omansl. by omic Oonamakra IMIaCTHKANBIK JacTaHy bl a3alTyra
JKOHE KOpILIaraH OpTaHbl KOpFayFa yJiec Koca anajbl. 3epTTey HOTHKENEpPi KOIOTHSUIBIK TEXHOIOTHsIap bl
JaMBITyFa Heri3 Ooja anajpl.

3eprrey OapeichiHga Pseudomonas aeruginosa xoue Aspergillus niger CUIKTBI MUKPOOPTaHU3MACPAIH
MTOJTMATHJIEH MEH TMOJHUIPONHIICH CHSAKTHI IUIACTHK TYPIJIEPiH BIABIpaTyFa KabOileTTi eKeHl aHBIKTaIIbl. by
HOTI)KeNep TUIACTHKTIH KOpIIaraH OpTaja >KMHAKTadyblHAa Kapchl OMOJIOTHSUIBIK SAICTEpl KOJIAHYABIH
MYMKIiH eKeHiH Kepcerei. Anaiina, 12 anra immiae mnoaudTHIeHHIH 5-7%, an nomunponmieHHiH 3-4% canmMak
YKOFAJITYBI ITPOIIECTIH 9711 Jie 6assy eKeHiH KoHE OHBI MPAKTUKAIBIK KOJTaHyFa KETKI3y YIIiH OHTaHIaHIBIPYIbI
KaXXeT eTeTiHiH aifakraiapl. OchiFaH OalsIaHBICTBI, 3epTTEYAIH HETi3ri KOPBITHIHIBUIAPEI MEH OJapAblH
MaHbI3bI OIpHEIIIe aCTIeKTi/Ie TAKbUIAH/IBI.

Bipinmrinen, 3eprrey MHUKpPOOPTaHM3MIEPIIH IUIACTUKTIH O€TKI KYPBUIBIMBIH ©3TepTy KOHE OHBI
KapTbUIall bIABIpaTy KaOUIeTiH pacTaibl. DJIEKTPOHIBI MHUKPOCKOMMS MEH XMMHSUIBIK Talgayiap apKbUIbI
TUTACTUKTIH MHUKpOXapbIKTapra OeJiHIN, MOJEKyJaIbIK ACHIele ©3repicKe yIIbIparaHbl AdJenaeHai. by
MIPOTIIeCC MHUKPOOPTaHU3MAECPIiH (EepMEHTTIK OCJICEHIUTITIHE HeTI3MeNreHi aHbIK, OipaK oJapIbIH
CHUHTETHKAJBIK TOJMMEpIIEep/Il TOJBIK MUHepanu3anusiayra Kaoimeri omi mexrteyni. OcbiraH OalIaHbICTEI,
MHUKPOOPTaHU3MJIEPAIH TIJIACTUKTI BLABIPATyAarbl poiii TaOWUFW OpraHUKaJbIK 3aTTapbl BIABIPATYMEH
CaTBICTBIPFaH/Ia dIJIeKaiiia Kyp/esi ekeHi OalKapl.

ExiHmmimeH, 3epTTey HOTIKENEpi KOopIIaraH opTa (akTOPIApPBIHBIH MAaHBI3ABI POJIH aTam OTTi.
TemmepaTtypa MEH BUFQIIBUIBIKTEIH OHTaimbel neHreiti (30°C sxone 70%) MHUKpOOpraHU3MICPIiH
OCJICCHIUTITIH apTThIPFaHBIMEH, OYJ1 JKaFIaiIapapl KeH MacTadTa KOJIJIJaHy KHBIHIBIKTAp TYFhI3Ybl MYMKIH.
Meicanbl, TaOUFH OpTajia TeMIepaTypa MEH BUIFaABUIBIKTEIH TYPAaKTBUIBIFEIH KaMTaMachl3 €Ty KbhIMOaTKa
Tycemi, al KIMMATTHIK aWbIPMaIIbUIBIKTAD MHUKPOOPTaHM3MAEPAIH THIMALIITIHE ocep €Tyl MYMKiH.
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CoHapIKTaH, 3epTTEYAIH Keleci Ke3eHaepinae ochl (hakTopapasl TAOUFH KaFmaimapra OeiiMaey Koaaphl
KapacThIPBUTYBI KayKeT.

YuriHmmiieH, 3epTTey MUKPOOPraHM3MICPAIH THIMIUIILIH apTTBIPYAbIH MEPCHEeKTHBAIb OarbITTapbIH
VCHIHABI. | 'eHeTHKambIK MOAM(UKAIUI — OWI TPOIECTI IKEACHASTYMIH Oip JKOibl. MBICAbI,
MHUKPOOPTaHU3MJIEPAIH TUIACTHKTI BIABIpaTyFa ayam OepeTiH ¢epMeHTTepAl (Iumnaszanap, OKcuaasajap)
KeOipek OelyiH KamTamachl3 €Ty YIIiH T'eHIIK WH)KEHEepHs ojicTepi KOJIJaHbUIybl MYMKiH. Byran Koca,
MHKPOOPTAaHU3MIICPAIH KOHCOPIIUMYMIAPBIH TMaimanany Aa THIMIUTIKTI apTTBIPYIOBIH Tarbl Oip omici Ooma
amanpl. 3epTTey OaphIChIHIA OaKTepHUsUIap MEH CaHBIPAYKYJIAKTAPABIH OipIeCKEH OPEKETI CHHEPTCTHKAIBIK
HOTIXKe OepreHi Oalkangsl, Oy OJapAbIH SPTYPIl GEpMEHTTIK KyHenepiHiH Oip-OipiH TOJBIKTHIPATHIHBIH
KepceTesi.

3epTTey/IiH MPaKTHKAJIBIK MaHBI3bI J]a alTapibIKTai. [1macTUKaNbIK KaIIbIKTap/blH KOpIIaFaH opTara
TUTI3ETIH 3USHBI — FAIAMJIBIK MPOOJIeMa, KOHE OHBI MISNIY YIIiH 3KOJOTHSUIBIK Ta3a 9ICTepl NaMbITy aca
MaHbI3Ibl. MUKpOOpraHu3Maepli KoJIJaHy KaidTa eHIey HeMece epTey CHUSKTBI JOCTYpPIIi 9[icTepre KaparaHia
OipkaTap apThIKIIBUIBIKTApra ue. BipiHimigeH, Oy o/1ic SHEPrusHbl a3 KaKeT €Te/Ii JKOHE YIIbI ra3faapiablH
Oeninyine okenmeii. ExiHmigeH, on TaOuru mpouectepre HETi3AeNTeHAIKTeH, KOpLIaraH OpTaFa 3UsSHCHI3.
JlerenMmeH, Ochbl 9JIiCTI KeH MacmTadTa KOJJIaHyFa JICHIH OHbIH SKOHOMHKAIIBIK THIMIUIII MEH TEXHUKAJIBIK
MYMKIHIIKTepl MYKHST 3epTTETYi KaXKeT.

3epTTeydiH IIeKTeynepi Oe Hazap aymapydsl KakeT erefi. 12  amTamblKk  OKCIIEPUMEHT
MHUKPOOPTaHU3MJIEPAIH IJIACTHUKKE 9CEpiH Oaranayra >KEeTKUIIKTI OONFaHbIMEH, Y3aK Mep3iMIi mpouecTepai
TOJIBIK TYCIHY YIIIH KOCBIMIINIA YaKbIT Ka)XeT. MBICaITbI, INTACTUKTIH TOJIBIK MUHEPATA3AIHACKH (KOMIPKBIIIKBLT
ra3el MEH CyFa JeHiH bIIBIPAYHI) )KY3/A€TeH KYHIEP/Ii HeMece TillTi JKbUTAapAb! alTybl MyMKiH. COHBIMEH KaTap,
3epTTey JabopaTOpUsUIBIK JKaFAaia XYPri3UIreHIIKTeH, TaOWFH OpTafarbl HOTIKENIep opTypiai OOyl
MYMKiH. Taburu 3K0XyHenepae MUKpOOPraHU3MAEPAiH Oacka MHUKpoar3alapMeH O9CeKeeCTiri, KOpeKTiK
3aTTapbIH MEKTEYIIIIT )KOHE KIIMMATTHIK ©3repicTep MPOIECTIH THIMIUIITIH TOMEHIETY1 BIKTHMAI.

Ocbiran OaiiaHbICTBl, Oonamiak 3eprreyjiep OipHemie OarbITTa >Kyprizityl Twic. bipinmomnes,
MHUKPOOPTaHU3MJIEPAIH ITACTUKTI BIABIPATYAAFbl THIMAUTITIH apTTHIPY YIIIH OJapAbIH F€HETUKAIBIK dJIeyeTi
TepeHIpPEeK 3epTTeNyi KaKeT. MBIcaibl, INTACTUKTIH OenTiI Oip TypiiepiHe MaMaHAaHIBIPBUTFAH IITAMMIAPIbI
o3ipyey mporieci kemenaeTyl MyMKiH. ExinmmimeH, TaOuru opTrama ChIHAKTAp JKYPTi3y apKbUIBI 3€PTTEYHIH
MPAaKTUKANBIK KOJJAHBICHIH Oarajay KepeK. YIIHIIAeH, MHUKPOOPTaHU3MIEPIAiH MeTaboIuKaIbIK
OHIMIEPIHIH KOpIIaFaH OpTaFra ocepi 3epTTeIill, OJIapIblH SKOJIOTHSIIBIK KayilCi3airine ko3 KeTKi3uyi THiC.

3epTTeyiH HOTHKeNepl SKONIOTHIIBIK TEXHOJOTHUIApAbl TaMBITyFa Heri3 Ooma amasnsl. [lmactukansik
JIACTaHY/bl a3alTy Ka3ipri 3aMaHHBIH €H ©3C¢KTI MocelenepiHiH Oipi OOJFaHIBIKTaH, OMOTEXHOJIOTHSIIBIK
oficTepAl KOJJIaHy TYPaKThl JaMyFa yJiec Kocaabl. MpIcabl, MUKPOOPTaHU3MIEPAl KOJIIaHy apKbUIbI KOKbIC
MOJIMTOHJIAPBIHIAFBI TIACTHKTI BIJBIPATY HEMece KaTJIBIKTap bl OUOIOTHSUIIBIK MKOJIMEH OHJEY JKyHenepiH
KYpy MYMKiH 0ojajpl. ByJl TeXHONOTHsIAp TEK SKOJOTHSUIBIK MACENeNep/li Menlyre FaHa eMec, COHbIMECH
KaTap SKOHOMHKAJIBIK TUIMJII IIENIMJIEp YChIHYFa Jla OaFbITTaJIFaH.

ConbIMeH KaTap, 3epTTey OHMOIKOHOMHKA cajachlHa Jla acep eTyl MyMKiH. [lmacTukTi bImbIpaTy
HOTIDKECIHJIe Taiaa OoJaThlH KOCBHUIBICTAP/bI (MBICANBI, OPraHUKATBIK KBIIIKBUIIAP/IbI) KaiTa maimanany
apKBUIBI )KaHa MaTepHajiap HeMece SHEprus Ko3/epi allblHybl MYMKiH. Byt Tocin KanasIKTapisl 6acKapyabiH
LIUKIJIIK MOJICIIIH JIaMBITYFa )KOHE PecypcTap bl THIMJII NalIaaHyFa bIKIal eTe/Il.

KopbITbiHgpIIal  Kene, Oyl 3epTTey  MUKPOOPTAaHU3MJIEPJIH  IJIACTUKAIBIK  KAJJABIKTap/Ibl
OuojerpafalysiayiaFrbl QJICYCeTiH JIOJICIJICI, OChl OarbITTaFbl OJIaH Opi 3ePTTEYJEpPJiH HETI3IH Kalajbl.
[Iponectiy OasyibIFbl KOHE OHBI OHTAMIAHIBIPY KAKETTUIINHE KapamacTaH, aJIbIHFaH HOTIKEJIep
TUTACTUKAIIBIK JIACTAHY/bl a3alTyFa OarbITTallFaH JKOJOTHSIIBIK Ta3a TEXHOJIOTHSUIAPIBI JIAMBITYFa JKOJ
amrajel. MUKpOOPTaHW3MIIEP/IiH TeHETHKAIBIK QJIeyeTiH Taianany, OHTAWbl JKaFaaiapsl jkacay JKoHe
TaOUFU OpTaja ChIHAKTAP XKYPrizy apKbUIBI OYJI oJic Oojaimiakra KOpIIaraH OPTaHbl KOPFAyJbIH THIMII
KypasblHa aiiHamybl MyMKiH. Ocbuiaiiina, 3epTTey FhUIBIM MEH KOFaM YIIH MaHbI3/Ibl YJIeC KOCHII, TYPAKThI
Oouanrakka OarbITTaIFaH KaJamIap/ibl HBIFAHTa bl
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Kanmaxanosa M.C.

HUccaenoBanme 6noz[erpanaum1 IUIACTUKOBBIX OTX0A0B € MIOMOIIbI0 MUKPOOPIraHU3MOB

3TO0 WccneoBaHNe ObLIO TOCBSIIEHO M3YYCHUIO OHOJIOTHYECKOTO Pa3ioKEHUs IIACTHKOBBIX
OTXOJIOB MUKpOOpraHM3MaMH. Bpen miactuka aiisi OKpYXaromeWd Cpeibl W ero JIUTENbHOE
XpaHEHHUE SBISFOTCS OJHUMH W3 JKOJOTHMUYSCKUX MpobieM. B xone wuccienoBaHusi ObUH
BBISIBIICHBI BHIBl MHKPOOPTAaHU3MOB, CIIOCOOHBIX pa3pymiaTh IUIACTHK, W OIIGHEHa WX
a¢dhexkTrBHOCTD. Pe3ynbTaThl TOKa3ad, 9TO MHUKPOOPTAaHU3MBI MOTYT H3MEHSTH CTPYKTYpPY
IJIACTUKA TPU OMPEICICHHBIX YCIOBUSAX U YCKOPATH MPOIECC €ro pasiokKeHus. ITO
WCCJICIOBAHUE HAIPABJIICHO HA TO, 4TOObI BHECTH CBOW BKJIAQJ B pa3pabOTKy 3KOJOTHYECKH
YUCTBIX PEIICHUM.

Knioueswvie cnosa: mnacTukoBbIe OTXO/IbI, OMOJETPaalusl, MUKPOOPTaHU3MBbI, OKPY>KaroIIas
cpeza, 3KOJIoTrusl.

Kalmakhanova M.S.
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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