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Kupum

Byryarn KyHaa KYMUMIMK O3HK-OBKAT CaHOATH Miouad dMKapuuLapuaa,
- oinap (TIIOKO33, MAbTO3a, W3OMAIBTO3A), riIOK03a-(PYKTO3ANM CHPONJAp Ba
Mracaxapu-eKCTPHHIAp ONMII MAKCATHAA, KPAXMAMHH THIAPONHTHK NapHajiam
UTAPMHH TAKOMWIAIITHPHII Y3 XaM MyXHM XucoGnanau. JOkops daosnikka sra
BXMal NapuaIoBYH (hepMenTiap, SHHMQ-AMIIA3a MPOAYUCHTIADHIAH (epmeHT
enapaTnapHHH TEXHONOIHMK Ba CamMapaitd OJHi, DapKapopialTHPHIN YCYJUIApHHH
qu Gopackia  VTxasmwmagrran  QyHZaMeHTal  TAIKHKOTAZP Vabexucron
eryGauKack MKTHCOMHETHHHHT YCTYBOP AYHANMIINAPH, IIYHHHITICK XKAXOH (haHHHHHT
PHKGO/LTH fiHATHIINAPH PHBOXUIA MyBOGHK KenuuH osuM [1].

PecnyGnukaMi3 MyCTAKHIUIHKKA SPHILTAHIAH OyéH BaTAHHMH3I WKTHCOJMETH Ba
friMOll  XafTaa KATOp HCNOXOTiAap YTKA3HIMOKAA Ba ynap Y3HHMHT MeBaCHHH
sMOKza. MamiakaTHMH3 HKTHCONHETHHH SHH OOCKHHra KVTapHIIHHHT CaMapani
anapuiad OMpH MHKPOOPraHM3Miap HIITHPOKHIA GroMOrHK (aon MoAAANap OHIL Ba
4DHH CAHOATHMHT TYPJTH TapMoKapraa Kynamap. Ly mysocabar Guias cyuru 10-
fiun wumzga pecnyOIHKaMH3[AA KATOP AHTH MITAMMIAp axparuiub Ba ynap acocuia
gHraE TypIH X1 MHkpoD (QepMeHT nenapatiapH cudatnH Xamla caMapanH
synoTaap uinab YMKapyBYH KOPXOHANAPAA CHHOBJAH JTRa3MWIMOKIR.

Micrucommit  3apyp xmcoOnamral JIOHNH  IKHHASPARH— Oyraoil, wonm,
OpH Xam/ia KapTOIIKA HIJIH3-MEBACHHHHI ACOCHH rapknGuii Kuemu Gynub
povan xucobiaHaan. F[Hpnx maciurabnapna KpaxManHy KaiiTa HILTAI CAHOATH, SbHH
ALTO/ICKCTPHH, MOTHOHKAUMANAIITAH KpaxMan EKH rIOKo3a-(PpyKTo3a CHPOITHHHHT
a0-uMKADHNHIIM MHCONHIA KPAXMAJIHHHT KHCIOTAIM THAPOMH3  yCyJTHAaH
PMEHTATHE YCY/ra JTHIHIIN HKTHCOMH Ba SKONOMHK CAMAPATHPOK SKAMITHIH rran
pia Byxyara kengw. Xosmpra Bakiia AyHE MHKECHIA uinab YHKapHIagHrad
:'i- enTnapauar 30% Hu ym6y Kpaxman napHanosiH GepMEeHTIaPHHHT yIIyLIH TallKHI
. YHjaan TamKepH Kpaxmaj NapuanoBtH tdepmenTnap sHa OWp KaHya caHoar
KECIapH/ia, MacanaH, KHp IOBHII BOCHTANAPHAA, EKH HOH MaXCY/10T/1apH taiiépnamaa,
RHEUAIAPHN HYKOTHIN MaKcammia KeHr KyIIaHHAalH, I'pauesa (1987), Ksecutanse
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90). Tnesoxu (1995), Pandey (2000), Wellingta Cristina Almeida do Nascimento

¥03), BesGoponos (2010) xabunapuumr ©ONTAH HATHRADHIAH Xam AMHJIOIHTHR

OMEHT/IAPHUHT  CAHOAT  MMKECHAA KynnaswinG, ToHHaial MaxcyJloTAapHH

EALUTHIHHA FYBOXH OFnmin MyMKHH.

'Mmmmmm Tpesunestn Menom Kapumosamar 2010 finn 27 suBaphard

AMJIAKATHMHW3HH  MOJEPHHM3AIIHA KWJIHII BA KYWIH

/KAPOJTHK JKAMMSATH BAPTIO ATHUI- YCTYBOP MAKCATUMH3/THP”

§ womnanran VaGexsucron PecnyGnukach Omiii MaATHCH KOHYHSHINK NAJATACH Ba

MHT KJIIMa MAKIHCHIATH Mabpy3acHIa TabKHIaraHHaCK 2009-2012 iimanapra

prannanras  MHKMpO3ra Kapu  Hopanap JacTypHHH, yHAa K¥3aa TYTWITaH

FMONTi-MKTHCOIMI COXAHHHT H3THI PHBOKIAHHITHHE, MAMIAKATIA OaprapopiHKHH

spunam GyitMua KoMIUieKe wopa-Tajaduprapii aManra OUIHpHIL MacananapHra
a axTHGOp Gepuin kepak (26~ Ger). bapuamns fup ommmil XAKHKATHH KATHHI Ba
'; amnaﬁ oMMIMMIS Kepak- Gymman Gyén Y36exncTOH DKONOIHK XapaKaTH SHIH
jat GOCKMHHTA KYTAPHIAH, IOKCAK JEmyTaTIHK munGapuaad TypuG arpod-MyXHTHH
obasa KANHID MacananapHEm yprara Kjiiuul B& HA30pAT KWIHIN, HHCOHHH Ba
SaKaT AXOMHCHHH SKONOrMAHMHT XaBQaH Xamaa TaXoBY3KOp {arapHuLIapHIAH
08 KWIWIN yHyH YIKAH MMKOHHSTISPHH KYAra KupHtam', (29- Ger). Maspysana
nran ywby cysnap Gmonoraap, aHHWKCA MHKpO- Ba GuoTexHONOTIAP COXanapHnia
iramenTan Ba amanuil TazkekoTaap Gunan wyryinasagrran Xap Gup WHCOH Y4YH
pypraaMan OVIHIIN Kepak, YyHKH SHIH MAXCynoTiap piab YHKapHuLa caMapasiu
2k anHy HILIAb THKHIN FKOTOrHAHH XuMos Kiunuira Epam Gepam.

MycTaKmuHK HHUIAPHEMAT JAacTaabkH KyHJIapHAAHOK éuapHAHr OHIMM Ba
RAp YpraHMULIApHTa HI MYXHM, GupuEuH ranjard Aon3apd Macana cudaTnaa
AIn. Ajitnkea, “Tasmum TyrprcHaa”rd xoHyn sa “Kampnap ra#i€pnam MHJTIHE
srvpr”  Kabyn wanummkrad, Oy Oopajard Huuapia wikoGuil HaTmkanapra IpHIIHG
savokaa. “Kaapnap taii€paain MHUIHI AacTypH” acocHja amanra OLWIHpHIAETTAH
WIHM  COXaCHjarM  McioXornapHeer - Oapua GOCKHYAAPHHMHT  BasudanapH
adubaxasTin Xan KHTHHHO KelHHMOKAG.




VaGexucron Pecnybmmkack «Kaapnap Ttaiiépnam mmunmii nactypw» [3] Ba
M Tirpucuaa’mn Kouynna [4] kaxom amaosanapura #aso0d Oepa onamuras
axacchcIap Taiépan, IYHHATACK TALIHMHUHT Gapua COXaIapHHU HC/IOX, KMIMIIHK
cuit Basuda kranb Genrnnaimm.
Baktepussnap xam samOypyrnap Ounas Gup KkaTopma  (epMeHTNapHHHT
vyuenTd cudarnaa GepMeHT CaHOATHAA VIMHHHI KATTa MaBKCHIA BA aXaMHATHra
. by l-man: OGaxtepuan KynbTypanapuuur YcnG-pusoxnanmuin sambypyrnapra
haran anua Tesnurd OunaH TywyHTHpunca; 2-jaH oca kynruHa Gakrepuan
puerTIap MyXuTHHET PH Xamaa Xapopar J3rapiKra TypryH Gymaimanp.

Xosupru saktaa Gakrepuan amunazanap (PK-3.2.1.) KyTpoK CaHOATHHHI CITHPT,
) BA KOHAMTEP MAXCYJOTJAPHHH MIad YMKapHIl COXanapHia, TYKMMa4HWIHK Ba
03 CAHOATH/AA KPAXMAIHH YIVIEBOIAPTaYa Napyanai Makcayaaa Kynnanuam. Tosa
na axpatHG onuuras Gaxrepuan amuiasanap sca THOGHMET, dapmanesTHKa, 03HK-
gaT Xamzg WIMHI H3NaEMIUIapOa XaM KeHr KymnaHunag. KpaxmanHu masxyl
rai  kuMéBuii rMaponm3 KMAMI yeyanapuaad (epmentaTHs ycymm Oup Katop
auiHKnapra ora. by kapadHja MIITHPOK JTyBuYWnap opackia Oaktepus Ba
KpOMHLIET/Iap/aH OJHHAIHraH (epMeHTIap MyXHM VYpHHHH Srannaiign. Jlekun a-
L1asanapid MIal YHKapHia GHp KaTop MyaMMonap ¥3 eMMMHHH TONTaHH4a AyK.
daoMKKa 9ra O-aMHIa3a  NpoNyNeHTNapH (epMeHT MnpenapaTiapHHH
HONOTHK Ba CaMapaiy OnHuL, GapKapopnalITHPHIN YCY/UIAPHHH APaTHII JKy/Aa Xam
‘ lllﬁmrr yuyH, camoarna Ouonorux d¢aon mommanapra G¥aran Tanab oprH6
PMOKZIa BA MHKPOOPraHH3M/IapiaH (JePMEHT NpenapariapHy munal  uMKapmi,
REEr  noTeHumMan manbGanapu cudaruna  doiinananmimn  ynapEMHEr - 1013ape
gmraas  nanonat  Gepagm. CasoaTHHET TYpIH TAPMOKIapHaa a-aMHiasa
HH Kyunamsnmme Xam Pecriybnukammsza acochii  YpumnapiaH OWpHHM
anaiie.  Typam  Texwonorsk okapadmnapaa MHKpoO  amiiasacHHM  Kyanaul,
YO IHKAMH3NATH WAl YHKAPHII [APOHTIAPHIA AMAITA OmMpHI, BepMeHT Hinab
APHILIHHHT MaXamui TEXHONOTHANAPHHN SPATHINHH Tajab STaaM XaMjia BAMOTAHH

Ba HULIA0 HHKAPUUIHHHT HKTHCOJIHH CAMAPATOPITHIHHH OLIMPAIH.



- Illynra kapamacias, Yabexucronna (paos, G-aMHIa3aHART IOKOPH (aoiaHkKa ara
MIyUCHTIApH Ba YHapiaH OMHHANMIAH IOKOPH JapaXkajard Tosa thepmeHTIADHH
ab uuKapHi fiyara KyHEIMaraH Ba MAXAaNIHA caHOATHMHr ynapra Oynran ranabwu
WA MMITOPT KHIHII ifyan OHiaH KOHIMPUIMOKIA. BYHHHT YaYH MaMIakaTHMH3Aa
BMEHT CAHOATHHH PHBOXIAHTHPALL, IOKOPH (aon dQepMeHT nNpoayueHTIapH -
[POOPraHM3M/IAp TUTAMMIIADHHH XPAaTHIL, YAGPHHHI XYCYCHATNApDHHH VYpranui,
(hepmeHT NpenapaTAApHHK OIHITHIHT SHIH TEXHONOTHANAPHHH SPATHIL BA YIAPHH
MHET 1A Ky atup.

Bacillus asnopura mancyG OakTepHanapiad MHKpPOD aMMIa3anapHHH CHHTE3
i kapadenapuiK VpraHMmEHEHT MyXHM TOMOHH myHnaxu, Oy dgepment cudarin
MAaXCYA0TH ofMIIAa gactnabku vmnos Gepuiga KYAIaHHIAIKIaH SHI MYXHM
napias Gupr xucobnanams. YHHHAT Oy XyCYCHSATH CAHOAT, KHULIOK XYMATHIH,
§ouér, GuoTexHoNOrHA Ba GOMIKA TAPMOKNAPAA KeHI KY/UIaul AMKOHHATISPHHA 049HO
g, TasKu/nam oH3KH, aMHIasa NpenapaTti WIMHEE TajkukoTnapaa, THoOuéTaa Ba
DMAlIeBTHKAIA KeHT KYJIJaHujianW, [MyHHHT Y4yH XaM XO3HprH BakTia To3a
sapatnapra 6yaras Tanab sHaza OPTMOKIA.

TaoKHKOTHHHIVPranuaraiJanK JapazxacuMukpol depmentiapn opacuia a-
p1a3a (pepMEHTH KYTIPOK Yprasuiran, myHra kapamacian ywby dpepMerTHUET daon
DAYUEHT/IaPHHA HIULIALl BA yNaphan (epMeHT NpenapaTiapHHH alOXHAA aXpaTHIl
ga Tosanam Hucharan kaM Ypramwiran 6ynub, xosmpru Baktaa ywOy wuinab
APHINTE TAnOHK HTHII TYIHK #ijara kyiniMaran, By aMuiasaHi Maxcyc mMaxcauiap
AHANA TO3APOK @KPATHO ONMIN, KEHrPOK KYIIaHWIHI WCTHKOOMIAPHHH OYaIM.
gasa epmenTH Kpaxmaniu QepMeHTATHB Napyanaiaraq HOE0 depMmeHTNApAaH
OB NAHTAHITHT YUYH YHH CHHTe3 KWIHMII Ba amMaméraa kyanawm makcamupa 50-60
mapnan Gommnal xkaxon OVitmua awua wiMmai  w3naduuuiap onub  Gopwiras.
vanie  napyanosdn  Mukpo® Qepmentnapn Ofimda Kyjaa Kyn nateHtiap,
Wponap, apciMK Ba WIMMH Maxonanap kamianrad. By Hymammmiza kaxoH
unapuaan I'pasesa, Mumycris, [llterens, Mocosios, Tpuct,Ilasnosa, Ksecuranse,
ki, Pandey,Mepycamumcxuit, Wellingta Cristina Almeida do Nascimento,

»

snebiios, - Anmmxanss, besbopojos, wimmii wuwap onub Oopran. Baranumus
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DEKHCTOHIA XaM  aMHNONHTHK (JepMEHTNApHH CHHTE3 KHIHIN Ba yHH amannéTaa
Dopacuaa *yla KarTa Huvlap KHIHHIaH Ba XosHupia Xam Oup kaH4a Huuiap onub
waMokna, Oy Gopana V3P @A MukpoGuonorms, VYabexucron M
pCHTETH  onMmaapuiad Xoamyponos AF., Paxumos MM., Jasponos K.,
amegosa 3.P., Maxcymxanos A.A., Hypmaros II1L.X., Hopmyponosa K. T.napumur
IMATIAPHEH ATOXMJIA TABKHIAI Kepak.

Iy mynocaGar Gunan Gy A¥uanumuna ucrukbonnn obvextnapaan Gupn Bacillus
JoHra Mancy6 GakTepusiapamMp.

TaakuxkoTunnr obsvextn: Bacillus asnoamra mancyG Gaxrepusnapnan daon sa
(Cysiop aMuiasa GepmeHTHHE aXpaTub ommL.

TaAKHKOT MAKCAAN. 0-AMHIAIAHUHT IOKOPH (DAaoNNHKKa 913 NPOAYLEHTAAPHHH

E.
NPOAYUEHTNAPHHA KHAHPHIU Ba TaHnal onuu,

Bacillus asnogura mancy® Gaxrepusnap opacuiian a-amunasacHeaner daon

2. Axpatub onuurad Qaonc-amMunaza GHOCHHTEIHra TAIKH OMHUIAPHHHI
. TALCHPHHH YpraHuul.

Kyruaaanran uarwka: amaméraa kKpaxman napuanosud daon ammnasa
MEHT [POAYVIEeHTH Taunald onumHEaAM BA WAl TMKEPHIN KapXOHANAPHTA TaBCHA

Taakukorauur mevopaapu: bakvepnan MEKpOOpraHH3MIapAAHKpaxMan
MATOBYH  AMHAA3a  (epPMEHTH NpPOAYUEHTNapHHH Tainad  onHInanbaHABHH
ipoGuonoruk sa OnokuMERHIT ycynapuian ofnananunani.

TanKHKOTHHHI HAMHE SHIWIHIH: O-AMWIA3AHHHT 10KOpH Qaommmkka Sra
puyuentnapi Bacillus asnogura mancyG GakrepHanapiaH CKPHHHHI KHIMHIH Ba
1806 omuyan. Axpatab onudran daonc-amunasa OHOCHHTE3NTA TAIIKH OMHJIAPHHHT
CHPH VprasuiaM,

Tankukoranaramannii axamuarn: Kpaxmannn MaxcynoraapHunapdanabrypas
1 03yKa MaxcynornapH onueanM, ¥aura xoc GYaraH rufponHinam XycyCHATH YHH
prexHonorus Ba THOOMETAA K¥anaw HMMKOHMATAApHHM ovagM. byHian TamkapH
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patiH Ba camapans CHMPT HIAl YMKAPHLLLA, KARHAONATYMIHKIA 3ca KOH@eTnap
/0 natekanap ofHia (pepMeHTaTHB HULIOB GEpPHIILAA HII YHYMIOPIHIHHH OLIHPAIIH.
mab YHKAPHL APOHTHAA (-AMHIA3AHHHT XaM KOMIUICKC (epMeHT Npenaparh, Xam
ananran  (hepMEHT penapatiapH MIATHIATH. ACOCaH CYIOK  (pepMEeHTATHB
MAPAT/IAP CAHOATHHHI HULIA0 YHKAPHII INApOMTNapHIA Kyanasunane. Byrysru
18 AMHIOTHTHK (epMERT NpenapaTnapian JaHusnuar “TepMoMun™ epMenTH IHT
n depment mpenapatiapunan Gupn xucobnamagu sa nayn€ Oiiuua eraxdiImK

JlnceepTalRR WINH KHpHul, agabuérnap TaxjwiM, acocHil KMCM, Xyiocanap sa
ran anabuérnap pyiixaruian nbopar.



AJABHETJIAP TAXJIHJIH

1.1. Muxkpob a-amraasa NPOAYHEHTIAPH XaKHAa ymymuii
TYWYHYA BA YAapHHHITAPKAIAHIIN

ManmyMKH, HHCOHNAP KaIum 3aMOHIapaa Guonorux
aropiapHHOMAKFHIL KapaHiapH Katophaa doiinanarnG KemuuIras,GHONOTHK
msHMHr WIMKE TymyHvacH Ba BasudacH oca (pEpMEHTIAPHHMHT KEHI Kynamzja
garunummnad nanonar Gepaau. Lllynumriex, acocan AMHINOZHTHR thepmentnap
IOK XYKANMIH, SHTHI BA KHMEBHi CaHOATH, amannii THOOHET Ba Xakosanapiaa
amu (Tamau WLIT., 1987).

AMuionuTHK depmerTaap (epMeHTIAp KOMILUIEKCH TabMaTHra Kypa 3HI KeHr
tepmenTnapian 6YmHO, xaiBoH, TybaH Ba IOKCAK YeuMIHKIAp XyXkaHpa Ba
gMANAPHIIA, XAM/A MHKPOOPraHH3MIap/a yupaiiy. Vnap KyZa KaTTa rypyxiapHH
916, HadakaT Kpaxmaira THAPOIHTHK TabCHP KHITYBHH, Bankn Kpaxman
JOBMH [1O/TH- BA O/IMNOCAXapHLIap, NONTHMEp cyGCTpaTIapHHHET CTPYKTYPanapira Xam
Up KHNaaH. AMUIA3aHHHT 3 T SHI MAIIXYP TYP/apH MaB#yl: anspa-amunasa (KO-
1.1; suzo -1.4 — a — D —rmoka raoKoruaponasa), 6erra (K®-32.1.2; 14-a-D-
MaNbTOrMponasa) sa rmokoamunazanap(K®-3.2.1.3; ax3o -1.4 — a - D -
wan raokasoruaponasa) [45-50].

Muxpol aMHiasafapHHHET JHI KY1l TapKaira npoyIeHTaapH KyiHaarkiap:
ergillus sp.. As. niger., As. oryzae, As. flavus., Bacillus sp., Bs. Subtilis., Bs.

Joliquefaciens., Bs. Licheniformis., Bs. megaterium., Bs. Stearothermophilis.,sa

MuKpoopraHF3MIap/ia aMHIasa Ba roKoaMiliasanap uucbaran kenr EpuTHb
garan. berra amunasanap 3ca acocaH JCHMIHKIApA yupaiiau, myHHHETACK GHp Heva
SMHOMMK rYpyX/1ap MHKPOOPTaHH3MIAD/IAH XaM aKpaTHIraH (Pandey,. 2000).

a-Amiaza acoca 3amGypyr Ba GakTepHai MHKPOOpraHH3MIApAa TapKairaH.
epuanap opackia Ky#Hujars NpOAYLEHT cudaruna axpanmb Typama: Bacillus
ilis (Helow et al., 1996), Bacillus licheniformis (Tonkova et al., 1994), Bacillus
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ymyxa (Fogarty., 1990),Bacillusamyloliquefaciens(Milner et al.,, 1997), Bacillus
pothermus (Kelly et al., 1997) sa Gomxanap.
Mukpockonuk 3amOypyFnap opaciia OHOCHHTEIHra MOHWUIMIH —acocaH
pergillus asnommramancyG samOypyriapia Ba KaMpok Mukiaopaa Rhizopus xam
san. Kopa acneprunnap xatopuus A. Niger Tamxkun 9THO, 03yKa MYXHMT H4Mra
granaa Haakat amunasa, Ganku rMOKOAMINA3E BA TPAHCIIIOKOIMIAsAnap CHHTE3
1. Bomka npoayuentnap opacuia kdcnoractabun amunasanapHH  AmepHka
MeKUMOH KyIbTypanapuaa Masxyn 6ynran Phaecilomyces varioti TPR-200 nap xam
opH aoiuksK HamadH Kunaad. o-Amunasa ymby KyisTYpanapiad aXparHirad
46, hepmenTamEr ontaMym pH Myximi 4.0-4.5 Hi Tamkan srca, crabuummrn sca pH
| gan 9.0 raua Gynaau. Bymnaii depmentnap acocan MCTHKGOMIH JH3MMOTEPANHANA
030H CYIOKAHTHHHHT KHCJOTAMMIH OLITaH WAPOHTIApa Kynnanunanm [32-38].
Vauanuk karra GYnMaran amanuii kusukum Gaxrepus sa samGypyriap opacuna
16, o-aMiTa3aHHAT 4 TA THOH KeHr wiiaThnama: Oynap a-ammnasa Bacillus subtilis
¢ Tascup st pH myxuri 6.0, A.oryzae onTHMyM Tascup aTHmn pH MyxuTh
. TepMotins GaxrepHan c-aMHiasanap Ba KHCIOTAcTabmia Kopa acnepriuid a-
piasanapaup. a-AMHIA3AHAHT OXHPTH HKKH (opmack — Tepmactabins 6§m6, 70-90 °
 pnaiian Ba kucnotand mapontaa pH myxura 2.5-3.0 na daonnuranm iykoTMaras
Ala KpaxMaUHH Napuanam XycyCHATMTa ora, myHWHraex OGowka depment
Qapatiapy, ManiyM amunasa (epMeHTIapH XyMIH myHAal WAPOHTAA YIHHHHT
RIMTHK XycycusTnapuuy fiykoramm [40-44].
Taxpuba wHaTHXanapura acocaH 3 Typiarn MHKPOOPraHH3MIADHHHI
xrepusinap, 3amOypyrnap, audTkEiap) Omomacca XOCHA KHIHIIHHHET YCHII
mknapi  Tekmmpiirad.  Mukpo®  nonynAsUMANAPHHHHT  SHYWIMK  [OFOHAIApH
wpuirad, Tascad camanapu, ynapuudr Gaxocn Ba GOIIKAa napameTpiapH, SHHM
: e H KK XKMH, YCHII TeanHruHuar HuchaTaapy, abcomoT KypyK MOUIaHHHT
KOHUEHTPALMACH, (epMEeHTAMANAHNII  [ABOMHILIHTH, drepmenTalng
yeusTi, OWomacca CHHTEIHHHHT Te3NHK KOHCTAHTANAPH Kabu napamerprnap
aEnnran [24-31].

-
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~ Onu6 GopuaraH TANKHKOT HATHKANAPHTA KYpPa MHKPOONAPHHHT YpraHuiraHIHK
PRKACHMHKPOOPTaHH3MIAPAaH — @KPaTHO — ONHHATMraH (pepMeHTIAPH  OpacHaa
monuTHK (hepMeHTIap, AbHH G-aMuiasa (epMeHTH KYNpOK YpraHwirad Ba caHoatia
kYN MUATHAANH, WIYHrA KapaMaciaH aMWwionHTHK QepMenTHHEr  (aon
DAYUCHTIAPHHA CKPHHHHI HATHKACHAA TaH1al oW, MIjlaw Ba ynapraH tepmenT
MIAPATIAPHHE ATOXHAA @KPATHII Xamja Tosanaml HHcODaTaH KaM YpraHuiras.
JHIHT Y{yH XaM XO3HDPTH BakT/aa ywby miniab ynkapuiura tafbui sTHul TYIuK #yira
amarad. By aMmiasann Maxcyc MAKCaUiap yuyH SHana To3apok akpaTHb ommmi,
OK  KVAMAHMAMID MCTHKOoMnapuHM ouwaaum Ba Oy Oopaga KeHTPOK HAMHA
gimnuiapEy  Tanab  oTaaM. AMHiasa  QepMeHTH KpaxmanHd - (epmenTarus
panaiimran HOE0 QepMeRT/IAp/AH XHCOGNAHTAHMMIM Y4YH YHH CHHTE3 KHIHII Ba
yméraa kynam makcamuna 50-60 imanapaan Gouuiab xkaxon Gyiinta anda miMui
aunmiap onnG Gopunran. Kpaxmanuu napuanosds Mukpo® depmentiapd Oyimnta
KYn naTeHTnap, MXTHPONAp, AAPCIHK Ba MIMHH MaKoJanap XamiaHraH. by
Janus, YVipauna Ba Slnonus nasnatiapd ONHMIAPH Ba KOMNAHHANApH
guinuk Kunaad, wymnaganPandey, Ipadesa, Muwycrun, lllnerensn, Moconos,
or,ITasnosa, Keecurame, Inemkn, Hepycamumexuii, Wellingta Cristina Almeida do
scimento, Jiepe6ios, Amuxansnn, BesGoponornapun Gysra Mucon Tapukackia ¢axp
s kypcarum Mymxun [5-12). Bartamumus Vibexucronma Xam  aMHJIONMTHK
| IDHW CHHTe3 KWAHNI Ba yHH amamméraa Kynnam Gopacupa ViP @A
cpobuonorus, Yabexncron Muumii YHHBEpCHTETH OMHMIAPHHHHI XHIMATIAPHHH

LELTHITILTLE

MHAA TAKCHHTA CA30BOP.
Illynnaii kumu6, womab 9HKAPHIINE OWHPHID Ba CHOATHHH AXUIHIAM
PO BHOTOIHEK xamza GHTeXHONOrHK KYPHHHIIAAIH HILIal YHKapuuiapaa KV TapHiIHLI

;' pOMmonyAALHA IHYITHIH OPKANH Ba YIAPHH TXFPH IKHIN OPKAJTH aMaJIra OLUHPHIAIH.



1.2. Mukpob aMuiasajlapHHEHT TALCHD KRNI

MEXaHHIMIAPH BA YIAPHUHT TAPKHORE KacME

Kuuuiox xy#anuk MaxcylnoTAapHHHHT aCOCHH KHCMHHH KpaXMall TAWIKHI 3TaaH.

glai cyberparnapra Makkaxyxopu, Oyrof, rypyd, KapTOLIKAnap KHpaju Ba yiap
IUIOK Xikanure Kypyk maccacuuunr 60 % nan 75 % HH reapoiH3NaHyBYH Kpaxmar

a-Asunasza 1.4- a =D sugo rmoko3n) GornapHEn YHIHKIH 3aHXHPIArH aMHIo3a
cnapura napyanaiinn (Ksecaraaze, 1984).

Baktepuanap KpaxMaiHW WakapiaHum Ba katra OVnaknapra Oynamuran o-
cunTeanaiizn. Ilakapnamwm sa OYnaknam amunazanap KpaxMmanHH
M au MexaHu3mnapu Gunan Gup-6upunan dapk kunanu [13-16].

- Mamiymks, Kpaxman o ~D-rmoxko3anan tamkua Tonran Omononumep O6YmuO,
pEMepnanral (opmanars HHpHK MaxpomosexynanapiaH Taumiun tonran. Kpaxman
IMJIHK OPraHM3MHA SpHMaiiiurad rpanynanap kypuanmmjia (6yrnod, rypyd, apna),
ra Goit ypyrnapsa, kapromkazga 6ynanu. Kpaxman HKKHTa nomHMepAaH - aMu—
Ba AMWIONEKTHHAAH Tamkwn Tonrad. Bywnal nomumepnapuunr 70 % nm
poniexTiy, 30 % HE 3ca aMHIO3a TAWKHAI ITANH. AMHIO38 MOJIEKYJIaCH/Aa roKo3a
anKkIapH  rmokosup  Gornapummkr 1.4 atomnaps Guiam  Ysapo  Gornanras.
MIIONEKTHH MOJEKYJAcHIa I7I0K03a KOJAMKIapHHadaKaT rmokosui OornapHHEHT
4 Gornapunu, Xatto 1.6 aromnapu Gunan Xam Gornanran[45].

: Vpraua 6mmmysun samkup yaymmry 20-25 1a rmoko3il GOFIapHAAH TAUIKKI
aran. AMIIONEKTHHHHHT Monekynsp maccacs 10° raua, Gy makpomonexyna Tabuars
ATHIIAH FOKOPH MONEKYIAPIHKKE STaiHp.

. Kpaxman rpasyianapd OBaICHMOH, cepHK EKH HOTYFPH IIAKIIAHTaH (opmaja,
lnan 100 mMraua Gynamm. panynanap H-Oornapu Onnan TypryHiaiiraH
pnib, 6y mypnannn anuk 6¥aMarad cys MHKIOPHHH XOCHN KHIIATH.

AHBAHABKI KpaxMai rHAPOAM3H YUYH KHCI0Ta HILUIATHIANH, HATHXAAA HCIOTAIH

POJIH3 JIEKCTPHH Ba IiOKo3arada napuanad omisand. PepMeHTATHB MHAPOTH3HHHI
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X0C KOHYH-KOMAQNAapH mapxya. Macanan, (epMeHTISPHHHT Maxcyc cneuHduk
H IIAKapAM,KAHATH CHPOMHM ¥3Mra XoC TabMIHXYCYCHATHIa kypa wnuinab
. XaKkuKaTaH XaM KpaxMaiH (QepMeHTATHB JerpajaiMsaiam Kynpok

W cHpormap Wmnab uukapwmn yuyn smmaranaam [16-21]). Kpaxmanaws

B JlerpajiaiMAanamaa Kyiinaars gepMenTaap nurmHpok stanu (1-pacm).

Kpaxmanuu kucnorany Ba (pepMeHTATHB IHAPONH3NANI — OIHK-OBKAT
KMYHK KapXOHANAPHARA, KPaXMal CAKIOBYH MAXCYNOTNApHH KaiiTa HInamya
TEXHHK HIWIOB Gepuin Ayaa MyXHM Xucobnanaum.

L buHoDapHH, KpaxManHH rHAPOTHINAI XYCYCHSTHHH TaHIALN MAXCYIOT
umnab uukapHua Hamad  Gynamm.  Kpaxmannw maxcynotnap Gunan
HuuUlalMran  3aBoulapia Marukanap onMoyia, O3HK-OBKAT Ba KpHCTAL]
FHOKO3ANAPHUHTACOCHH FHIPONH3 XYCYCHATH KHCHOTANH Ba KaM MHKIOpAA
(epmenTaris Exi KoMOHHHPIAHTAH, KHCAOTA-(EPMEHTATHS TABCHP ITAMH.

IuBa Ba cudarni cnupr Huwiab YMKapuimia KpaxmanHu (epmeHTarus
ruaponusra yupatub onusany. Bynnai TaHnoB O3MK-OBKAT MAXCYIOTASPHHH
TEXHONOTHAHHHI Maxcyc Xycycustnapu Ounan Gornmmk OynmO, kamonar
MAXCYAOTAapH YHyH [ATHKAIAp OonMuia rmokosanap QusMk-kaMEskH
mapa-ﬁunﬂpnﬂ MYXHM poab ViiHaiam,

MabiyMKH KHCTOTANH FHAPOAM3 KPAXMAJNHH [JIOKO3arauya KHiHH
maponTaa (1okopd H' MOHNApHHHHT KOHUEHTPAIMACH, I0KOPH Xapopar) oanb
Gopunca, (epMEHTATHB IHAPONH3 3ca eHrwi mapontaa xedamn (MepeGuos,
1995). Kpaxmanuun MomndHKaLMsnal OJaTAa BOAOPOA XNOpHA &K cymbpar
KHcnoTanan doiinanannd numad ynKapunagn.
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Xo3Mprd  BaKTAa  KpaxMaiHW  JerpajauMsnamja  KyHupard
(hepmenTnap/as QofsananuIanm:

a-AMHAS32 - KpPaXMaNHH THAPONHM3INAlA KpaxMan CakIosiH
CcyGCTpaTAap/ia O3HK-OBKAT ITHJI CIHPTHHH ONTHII YYYH KAH/UTH CHPON Ba [THBO
Hinad YHKAPHIAA HINIATHIIAIH,

Kymummuk — amunonuTHk dQepmeHtnap Ba (epMEHT npenapariapy V3
(hao/MKNapUHK  YAAPHH  KyNbTypa  CYIOKTHIHIAH axpatud  ommmna,
To3anama, cAKnam Ba Mial YMKapHIIAa Kyanam kapadHnapHia HyKOTAIH.
Illy caBabnm ynapuu OmoTexHonorMk kapafniapaa KyUIAUUIAH ONJHH
TYpFyHIAmMTHPHII — Kepak  Oymagn. Ymymad  onramia thepmenTnap
MyxXaHgucaurHaa  (epMentTiapHH  TYprYHJIAIITHPHII acocHit  Myammo
xucobnanaIm.

' Illy caba6mm cYHITH fHANAP AABOMAIA WY MYAMMO SYHMHIA KapaTHiraH
TAAKMKOTNAP KATTA YHYWHH TAUIKK ITAH Ba Ha3apuil Ba aMANTHH AKHXATAaH
karop MysaddaxusTaapra opunmnanllly  Gunan Gupra depmentnap
TYPrYHIMIHHMHT acocuii cababu HCCHKIHK TABCHDH, urariGuTopnap Ba pH
MyXHTAHD.AMMO  (epMeHTIapHHHT  (QAOILTHIHHH fiykonuiKra  acoCHH
oMusIap/ian Gupy G¥aran npoTeasanapIHp,AbHH NPOTEAsa PePMEHT Npenapart

ammiasa QepMeHT npenapaTHHMEr acocuit MHrMOGMTOpHAMp. Arap mpoTeasa
' JOKOpH XapopaTia HHKyOamms KHIMHCA, YHHHI aMHIAsara TAhCHp STHI
maﬁa&m Gupos Hykonaau. Bynra cabab, depmentiap thaonnHrHHHl
fiykoTHIIEMAT acocuii caGabm XapopaTHHHI canOuil TabCHpH JAeraH Xyioca
YpHHIMIMP.AMMO ONTHMAN, XATTO NACT XApOpAaTiapAa Ba MYXHTHHHI KHCKa
BAKTAH IOKOPH XapOparTjard TabCHpHAA XaM (epMEHTIapHHHT npoTeasa
HATHKACHAArH (AONCHINAHHIIH Ky3aTHIaIH.

OKCHIIAPHAHT, Iy XyMAajaH nporeasadepMeHT npenapatiapi SXOiH
ypraHmiras coxa GY/MIINIa KApaMAciaH GEpPMEHTAAPHHHT (aoncH3NAHANIA/A
npoteasannar Ba Oowka cababnapHn aKpaTHIL MYXHM. By 3ca aMHIONHTHK



(epMEHTIAPHHHT MAXCYTOTIAPHH HOPMAN JAPAXANA MMAPOIHINANIATa candui
TALCHP KypCcaTai.

Jlemak Gupunyn Hasbara MaxcynoTaapra aMHIONMTHE Huos OepHinga
assas npoTeoNuTHK (depMenTnap oMmiMHM TyrpH Oaxonam sapyp. Bomxa
TomoHzaH (epMeHTIApHH MpOTEa3ara Kapiid XHMOA KHIHIDI MYaMMOCH
HasapHil Ba IKCOEPHMEHTAN TAAKHKOTHAp VTKasHmaHW Tanab kunaad. byHaa
NPOTEONHTHK OMHJ axamuaTHHH TYFpH Gaxonaw Gunan Gupra depmenTiapHm
ampaTHill, TO3anall, caKnaiml Ba Kyanaw kapafHnapHia XHMOR  KHJIHII
YopanapHHH TOMHII KEPaK.

. MaBbIyMKH aMHIa3a CAKIOBYH (DepMEeHT MpenapaTiapd aMannéTia Kesr
Kynnawmnagu. Y ammnasa, aMmuwionekTHH Ba GomKkanapaard rIOKO3HA
Gornapun ruaponusnaiiam. [y caGabnu depment daoinHrHHUET NACAHHITHHE
ONAHHM ONMIl Makcamuna (epmerTnap Tabmmii uurubuTopH OynraH
NpoTeasajaH Ba KyLIMMYa MOLANAp, SHHH OKCWUIAPIAH To3anaHauM, Wuuab
yHKapHinra Tascua arunaau. llysnarwea aMHIOMHTHK - epMEHTIApHHHT
TALCHP ITHIN KApaéHK Ba rHAPONH3NALIN OCOH Ba Tes, XaM/ia caMapanu Gynamu.
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1.3. AmmnoanTuk GepMeNTAAPHANT CAHOATAR KYLIAHHIHIIN

Byryuru kyHna canoataa Guonorux daon wmopnanapra, Ouonorux
karanusatopaapra OYnran Tanab kyHaan kysra oprtubé Oopmoxnma. by
MHKpOOpPraHH3MIapinan ¢epMeHT npenapaTnapHHd LKPATHIL, To3a Xonjaa
unuial YHKapHIL, YIApHHAT notenuHan maxbGanapn cudamiaa dolfiganannm
aapkopauruuad ganonar Oepammu. CaHoaTHHHT TYpiM XHI TapMOKIapHia o-
amunasa (epMmenTHHEH HumarTwimmne PecnyGankamuiza 1OKOpH YpHHIapaaH
GuprEn srannaiizm. Typnmu TexHonoruk xapadanapia MukpoOnapaan axparut
ONWHIaH aMHNas’a GepMeHTAAPHHE KY/UTall, YISPHH MaMJIaKaTHMH3AArH Hiwab
UMKApHII IIapOWTNApHaa aManra omMpHin Ba Qoiinananum Qepment nmnab
YHKAPHITHHHT MEXAWLTHI SHIH 3aMOHABHI TEXHOIOIHAIAPHHY SPATHILHK Tanad
srami. By V3 masfarupe MmIHi  BAMIOTAMM3HE TeXaiinu Ba  Hmnad
YHKAPHIIHHHT HKTHCOIHH caMapaZopIHIHHH IOKOPH CaBHATa OLIHPaIi.

Xosupra Baktaa OaktepHan ammnazanap (®K-3.2.1.1) x¥npok
CAHOATHMHI CMNHPT, NMHBO BA KOHIHTED MAXCYNOTASPHHH WIIad WHKApHII
coxanapuia, TYKHMAYWIHK Ba KOFO3 CAHOATHIA KPAXMAIHH YrieBojiapradia
napyanam Maxcamuna xymannnany. Tosa xonaa axparud onarran GaxTepHan
amunasanap oca THGOMET, QapmaneBTHKa, O3MK-OBKAT Xamia HIMHEH
HINAHRUIAPAR XaM KeHr kynnadanamd. Kpaxwanan Mamkyn O6Ynran kumésuit
FHAPONH3 KHIHIN yCy/UlapHaan (hepmenTaTis ycymn Gup katop ad3aniuiiapra
sra. by xapafmma MIWTHPOK OTyBuunap opacuaa  OGaxtepus  Ba
MHKDOMHIIET/IAPAH OfMHAMHTAR depMeHTIap MyXuM VpHHHH Irannafamn.
Jlexun o-amunasanapuu wunadb wnkapumizia Gup KaTop MyaMMonap ¥3 eHHMHH#A
' ronramwva ik, IOxopr daonmikka sra g-aMmiasa npoayneHTIapH depMeHt
npenapaTiapHHH  TEXHONOrMK Ba camapand omuu, OapKapopiatnTHpHIN
YCYJUIApHHH SPaTHIN JKYAa XaM 3apypaHp.

Texuuk Ba TO3anasrad (epMEHT NpenapariapH O3HK-OBKAT, €HIHI
caHoaT, KAMEBHI Ba MHKPOOHONOIHAHKMHI TYPIH TApMOKAapHia KYIIaHHNaH,
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ury Omnas Gupra KMIIOK XYAKaIHTHAA Maxcyaoriap XAKMHHH KyTapaau,
YIAPHHHT CH(ATHHH OWIMPANH Ba ACCOPTHMEHTHHH KeHraiTupaay, kaméo
MAXCYTOTNAPHH TeAail/H, W0 YHKapHul CamapailopaHIHHH AXITANALIA
HILTATHIALH,

Cynrn fimanapia MMMOGAH3ALMANAHTAH (epmenTnapay kyn mapotaba
WILIATHID BA CTAOMIM3AIMANALI YCYANApH HIUad HHKHAraH. By su3EMoOnOrHA
MYXaHAMCIHIHHHHT SHIH HYHAIHIIHHE ApaTaid. Kenrycuna Oy Hynamsim
JOKOpH CHOATIH TO3ANAHIaH (pepMEHTIapHH OJIMIL Ba YJIapHH KYIMamH|WHAT IHT
MYXHM KYPCaTKH/IapH/IAH GupH XucobnaHaIH.

[ HAPONHTHK MHKPOG (epMeHT apH, AbHH HNA3a, 0-aMiIasa, [-amunasa,
{le/monos3a, B-ranaxrosuzasa acocaH ErnapHH, KpaxMallapHH, LELMON03a Ba
naktosanap ypuuEM OGocysun cubaTHoa  HOIIATHIAIH. AmHiazanap,
penmonosanap, TeMHUeloNosanap, TNeKTHHasalap Ba  OpoTeasanap
fabneTkanap WuLIA6 UMKAPHIA YNADHWHI TENHIHHHM OIIMPHII MaKcajuia
AIIIaTHTHILIE MYMKHH.

~ Aspergillus sp. Ba Basillus sp. mancyG OGaxtepus pa 3amGypyriap
AMHJIOMHTHK (hpepMEHTIApHHHT SHT (aon NpoayUeHTIapH xucobnaHa M, AHHH
Gaktepusnap Xam 3amOypyriap OnaaH Gup Karopaa (epMeHTIAPHHHT
nponyueHTH cubaruaa (GepMeHT caHoaTHIa Y3MHMHT KaTTa MaBKeHra sra.
BakrepHan KyJbTYpaIapHHHT YCHO-PHBOMIIAHHIIK samGypyrnapra HucOaraH
anya Te3, kynruua Oaxrepuan QepmeHTIAD MYyXHTHHHT pH xamna xapopatr
§arapummra TYpFYH GYna.

XO3Mpry BAKTAA KPAXMAN NApUANoBYH GakTepHan amniasanap 6up kaH4a
caHoaT MHKECHApWAA, COMPT, IHBO Ba KOHIHTEP MaXCYMOTIapHHH Amnab
YMKApHIl COXANapHia, TYKHMATHIHK Ba KOFO3 CAHOATHA KpaxXMalHH
ymcnﬂnnai:raﬂﬂ napyanam MaKcajiuas, KAp IOBHII BOCHTANApHIa, HOH
Maxcynotiapu Taiiépnama, YHKHHIHIZDHHA AYkoTHIn MaxcagWaa KeHr
kynnannnazy. [pavesa (1987), Keecuramse (1990), Prenvic (1995), Pandey
(2000), Wellingta Cristina Almeida do Nascimento (2003), besGopozos (2010)
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KaOHIApPHHAT ONTaH HATIDKADHAAH XaM AMHIONHTHK (epPMEHTIADHHHI CAHOAT

MmEKECHAa KYulaHuneb, ToHHANAD MAXCYNOTIApHH TeHKaULTHIHHH [yBOXH

 Gymam mymxun. [y Grnan Gupra, XoM-amElapHAET KeHT KYUIAHIIHIIN B3

xap Gup maxcysoTaaphu Kafita mumiamia GepMeHT NpenapaTiapHHH TaHIal
qyKyp Tanab sTHAaINA.

Tosa xonja axparu® onmmras Oaxrepman ammmasanap 3ca THOOHET,
(hapmaueBTHKa, O3MK-OBKAT XAMAA HIAMHH HIAHHUUIApIA XaM  KeHT
kyananwnane. lllynra kapamachas O-aMHTIasafNapHu uuuialb uukapuiga Gup
KaTop Myammosiap V3 eummurd Tonranuua #yK. IOxkopn tbaonmmKka sra o-
aMHJIa3a MPOAYUEHTAApH (epMenT NpenapatiapHHl TEXHOJIOTHK Ba Camapaiu
onuu, GapKapopNAIITHPHIN YCYANApHHA APATHIN XKY/1a XaMm 3apypasp.

[Muso nuwab ynkapumaa 30-50% apna cOnoOAWHH OMHINIA aMHIONHTHE
tepmenT npenaparnapi GYIHBYM Ba IIAKAPIAHWII JApajkacHrada napyanaiam
(ommuman mapomtia 3amOypyr ammmasack 50 °C, pH wmyxutd 4.5-3.5,
Gaxtepuan aca 70-90 °C, pH myxuTn 6.0-7.0).

- Hom maxcynotnapy tajipnampa xam 3amOypyr Ba OakTepman
AMH/IA3a/1Ap HIUIATHIAMA BA Y/IAp YHHWHT Te3 eTHIMUIHHH, KAeHCTPIaHHITHEY,
HOH cHdaTHHH OIHPAIH.

TYKUMAYHIHK CAHOATHIA AMWIONMTHK (JEPMEHT Npenapariapn Ounan
wiros Gepumza GepMenT npenapatiapHjlaH TAIKADH KHCMAH MPOTCOMHTHK
depMeRT MpenapaTnapi XaM HIIAaTHAANH, SBHH KOFO3 cHpaTHHH AXIUHIALL,
MATO THIMKAMCHHM BA  3HYWIATHHM  OIUMPHMILA KeHT  KyInapHiaiH.
AMHIONHTHE (hepMENTIAp KPaXMAIHH Napyananijia Hil yHyMHHH 7-10 maprara
oummpaay, KiMErkil HUUIOB GepuiranTa Kaparanaa.

Kunuiok  xymamuruaa  QepMeHT — npenapatiapd  HOpBAYHIIHKAA,
NAppaHatHINKIA, eM-Xalak Huual YHKapHIuaa HUaTHAAH. BysoxnapHEHT
em-xamaknapura (epMenTaTHB HuUIOB Gepuiica, YIApHHHT Yeuuy Te3nalanM,
OFUPIIHTH T€3 OPTAH, CYT MHKIOPH KYNasiH, TOBYKASPHHHT TyXyM Ky HHII
crdaTH OpTaTH, MAKK&XKYXOpHIaH cHpATIK celocap ONHHATN Ba XaKo3anap.
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TuG6uéT Ba KnuEHKanapHuHr Gabsn Oup KapalhiapHia XaM ammiIsa
depmenT npenaparts miaTHiay. Karronsa Gowkanap 1999 jimnna TH66uéTAA
WiIaTHNAAMraH  MHKpoOnapHunr 13 TacHHH AQHHKIAraH, ALHH sapnob
SBOMIONAACHA AMHIA3aNap MIITHpokKaa onub Gopuaran. Jlenn sa fomxanap
sca CyloK-cTaGHiI peareHT caknaras aihba ammnasanap SHH KHMEBHH
anamisatop chdatuaa kyananunran, Cylok-cTabmn peareHTiap KIHHHK KHME
cuctTemancna Bekc Tomonmpan 1999imnu Ba ['HpH TOMOHMAAH 1990 i
JOKOPH ONMrOCaxXapHjUIAPHH napyanail XapadHnapuia aMuasataphi Kynnam
Gopacuaa wimMmit uuLiap onuG Gopumrax. Ywby ycyn uucbaran camapais, 1y
Gunan OGMpra CEarMp/MIH XaM JOKOpH XHcoOnaHam. Bomsa depMeHTIAP
opachia OeTTa aMWIa3aBa IIOKOAMMWIA3anap XHTO3AH HIUIATHINAA rubpua
memOpananap raiépnama poHaanannirad.

ABcTpanusiia TAapkWGWa npoTeasa, aMHIala, LeENI0N03d, JHIA,
Gaumnnyc cyOTRIRC CrOpanapH caKiarad SHIrH “axTH3anM” (PepMEHT MpenapaTi
cuHoBnad Yrxkasuwue. YHH IYIT-KOPXOHANApHAA  TO3ANOBYH cadaTiia
uiIaTHG KYpHIH Ba CHHOB/H MyBad/akuaTaH YTIH.

Illysuar yuys, canoarsa Guonormk (aon moajanapra GYnran Tanab
oprub GopmOKza Ba MHKPOOpraHH3MIapiaH depment muab HKapul,
YAApPHHHT OTeHIMan maHOanapH cutharaaa doiiaananuu yIapHHHT non3apb
IKAHIATHAAH Aanonar Gepam.

ByryHI# KyHIa 3HT cHaTIH (epMenT npenapatiapH JHanusaunar “Hoso-
Hﬂpﬁntu" dupmacHHHAT  cyOTHAMH, TepMabmn depmenT npenapatTiapH
eraKuMaHK Kinca, Ykpannanusr “Jlanncko” (PHPMaCHHHHT kymnab depmeHTt
Apenapariapy KOHAMTEp Ba CHATIH CIHpT uiial THKApPHIIH KyUlaHHIaaH,
Yy dupmanapHunr depMenT NpenapaTnapH Y3MHHUHT 1OKOpH chdatH Ba
JOKOPH Xapopatra YHJIaMTHIHre GHiaH XaM axpamub® Typans. LLyHHHr Y4yH
xam crspT Huiab Tukaprma assan 40-50 °C na vuvianyras (epmenT Gunan
uuwos Gepunca, mxxaan Gockuana 80-90 °C a muLIaiHrad roKoaMHiIasatap



Emiaa umnos Gepunami. AMMIOTHTHK (JEPMEHTIAp CAHOATAA OHT Kyn
HuaTHIaauras GepMer npenaparnaps rypyxuara KHpaiu.

AMMIOTHTHK (epMeHT npenapatnapu (ansda, Gerra, raoxoamiiasanap)
thepMenTHApHUHT HT KaTTa THaponosa (K@ 3.2.1.1) CHH(Hra KHpalH, SbHH
yuwby depMeHTIap CyBIH mWapoHTaa ¥3 daonnaTHHi HaMaéH TAIH, XaMaa XOM
— amérand Te3jia Jerpajanmara ydpataid, XOo3Hpri naHTia KpaxMaiiH XOoM
amé ruApoNM3MAa, INYHWHTAEK, CAHOATHHHI TYPAH TapMOKIapHia KCHF
K IanuianM. A-amunasa aMHno3a, AMHIIONEKTHH, MAILTO-
QIHTOCAXAPHNAPAATH [IHKO3HI GOFNapHHH IHAPONHINAKIH. AMHNA3AHWHT
Mcrﬁmmammmm&u maKknnaps ynapEH Hmnab umkapwin Oup Hewa
Maporaba -~ WHLIATHIN WMMKOHHATHHH Oepajd Ba FIIOKO3a ONHIIArH
caMapalopaINTH IOKOPH JKaHTHIHAaH JanoiaT Gepaju.

AMHIa3anapHi XPaTHIL, TO3ANAIN, CAKNAll BA HULIATHI XKapadHiapuia
ynapHuHT (ao/UMK AapaxacHHHHT nacajfinmm Gopacuia Kymma® TagkEKoTnap
omu6  Gopwnram.  Illysmmrjex,  ynapHH  MouM(HKaumAnam  Ba
pMMobHIH3anMAnam #ynu Gnnan GapkapopnamTHpHUra Typau EHjamysnap
raxiud kwnmerad. [y Gunan Gupra, ynapHMHI AKTHBCHIJAHHIIH B
Gekapopaiatly BRHHHT acocrii cababu TYimMK anHKnaEmarad. by acocas xapopar
oMiiHra GoFmHK Gymmmm MymkHH, aerad (mkpnap maexyn. Jlapxakakar,
ynaﬁunur JOKOPH Xapoparra HMIAaM/IWIHIH MacT, MycbaT Xapopatiapaa
YIAPHANT HHAKTHBALHSIAHNINN COBYK/IA CAK/IAHTaN/1a, OTIEpaTHB WapOHTIapaa
(MacanaH, KpaxMaul rHAPOJH3TAHHIIAAR)IHIa KAparaHaa aHvya IOKopH, ynap
nmacTepH3ALMANAL XapPOPaTHAAZ Ba YHAAH OKOpHJa (oialaHuIITa APOKCHS
6ynu6 xonamm (kpaxmanup ruapoaMinam GyiHua TEXHONOIHK xapaénapra
MuKkpoGaKTepHai XuMos cudartiaa wynnait Tana Kydmnazm). Xakukeh
GHOTEXHOMOTHK KapaéRyiapaa TO3ANAHMIN JliapaxacH HucOaTaH I1OKOPH
Gynmaran amiiasa npenapatnapuian dolinananuumi Tyaiiny yrap TapkuGuna
#Kyna Kymnab Gowka KymmMuanap, ury >XKyMmiajaH Xampox mnpoTeasaitap
MaEKYL.

24



MasiyMoT/apra Kaparasja, HOPAOH NpoTeasaiap Asp.awamori JaH
kynnal ammiasa WAKIIAPH XOCHN GyaMmmMAa MINTHPOK JTATH BA YHHHT
qexaHTaH THAPONM3NAHMIIATA ONHO Kejamd, amMamia Gy ynapHuHT yMymuil
QKTHEIHIHHK  V3raprepans  Ba  MapiyM  Japakana caKnami  y4IyH
GapkapopniMIHHH Ba HCCHKKA GapAOUUIMAHIHHA  OLIHPAIH. Ilynusr yuyH
maskyp WmHMHT gactrabku  Gockudmna npenapaTnapaad MasiKyl HOPAOH
npoTeasanapHMET amuiasa OexapopralryBHIArH PONMHM aHHKIAUl AapKop
Gynanm.

" AMWIONMTHK (epMeHnap acocaH kynnab MHKPOOPraHH3MAAp, Iy
wymnazan  samBypyrnapnas - As. niger, As.awamori, As. oryzae,
axrepusnapaan Bacillus subtilis, B. lichiniformis napjas CHHTEJAHAIN.
TankiKoT  WITHMH3NA  KYIQHWIAAMTaH  (TAMMHHHT (V3bexncTon
Pecny6nukace ®A MuKpPOOHONOTHA HHCTHTYTH KoJUTeKIHACHAaH) Yaura xoc
XYCYCHATH YHJA XaM YHIar# aMHNIOMHTHK  (epMeHTIap MHKIOPHHHHT
joxopunars  6ynub, Oy ¥3 rapkubura kypa Mypakkab cybcrpatnapra
(hepMeHTATHB HULIOB DepHuia, Macanad, O3HK-OBKAT CAHOATH/IA KYINaHHIHIIH
yyys Myaiisn ajsannsknapra ora. 11ly 6unas Gupra, 6y dbepment npenapatiapi
YHH KyIbTYpail CYIOKTHK/AAH YMyMIBTHPOG ITHITAH METONTHKA Gyfiinua onrasaa
etapiuua Gapkapop Oynca-nia, cakiamua fapKapop/MKHH anua HyRoTanH,
(HYHHHT/ICK KPAXMEIHH THAPONTHINALIAA npenapatiap aMHIONHTHE (aoiIHri
TespoK nacasum, swHM OyHjail npenapat oneparus GapkapopnHk O¥iiuua
(peaxumsIapHy YTKA3raiia) TEXHONOTHK ranabnapra TVHK %asol Gepmai.

Xynoca xunub aifraguran 6jucax, (lepMEHT NpenapaTlapuHHHT MyXHM
pasu(arapd TOBAKKAICH3 HII CaMapacHHH OMIHpAIM, KHILIOK XYKATHTHHHHD
TYp/H TAPMOK/IapHja Ba Mnad YHKApAILIA KEHT ot nanannmamn. Kymmnak
hepmenT Ba depmeHT MpenapaTiap {3 (aoIHIHHA YNApHH OTHUIAR, Caxiall
pa Kynnamw okapaéHuja HYKOTTaHIHTH cababnu ynapau GHOTEXHONOTHK
’kapaéhnapia Kyanalmias OIHH ONTHMAN TypryHaura anuk GYIHIIH Kepak

oy namn. YmymaH onraHia tepmeHTIAD MYyXaHHCJIHIHIa
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@pmeu'mapq:aonnnmnﬂ TYPFYHNAIITHPHII ACOCHH MYamMo xucobnauub,
AMWIONHTHK ()EPMEHT TPENapaTiapH XaM TeXHWK, XaM IOKOpH cudarim T03a
Xoiia ONHHTaHnapura Tanab karra Gynau. CanoaTHHHT TYPJIH TAPMOKIApHIA
g-amua3a  (QEPMEHTHHH KyINaHHTHIIH MamaakaTHMH312 XaM  HOKOpH

Ypusnapaan Gupapd sramnaiau. Typau TEXHONOTHK XKapariapaa Mikpod

aMiiasacEK KYnam, pecyGnuKaMinjary CaHoaT TAPMOKNAPHHHHE uimnab
YHKAPHII [IAPOHTAAPHIA AMAITa OMHPHIL, depment Mmab YHKAPAI MILTAR
BATIOTAIMHE Texaiim Ba wmnald SHKapHIIHAHT HKTHCOHI caMapanopiHrHHH

ONIMPAIH,



TAXKPHBAJIAP BA YJIAPHHHI METOJAHKACH

2.1. OibexTHN TEKINHPHII BA VCTHPHIN YCY/LIAPH.

Wisn onuG Gopuiuga Bacillusapnogura wmancyd 8 OGaxrepuan
wramMmiapaan Goinanananan. Onueras GaxrepHan KynbTypanap NENTOHIH
arap Kocaknapuaa skub Yerupunam sa 4 °C xapopatna caknanu®, sHrH
KOCAK/IApra BAKTH-BAKTH OHIAH Ky¥HpHIH.

bakrepusaap 250 mn cranpapr xonGanapna 50 mnnan nentod, Syrnoi
YHH Ba Xap X1 MHHepal Ty3Jap/lad TAmKHN TOIraH ONTHMAaN O3YKA MyXHTHAA
yerupuna. Bomnanraa pH myxutu 6.5, xapopar 32 °C, yerupum Bakt# sca
60-72 coaTHH TAWIKKA 3TN,

Kpaxmanuu rugpoiausnauiera okops ¢aol NpojylUeHTIAPHH aXpaTHIl
yuyH nerpu uamkacura 1% iam sxmm kneficrepraHraH Kpaxman KyHuiH.
BakTepuan KONOHHAHHHr aTpod KieiicTp IMAPOJM3Mra Kypa PaHrcH3 30Ha
xocun xunanu. Iletpn vamxacura ol SpHTMACH TOMH3HIATAHAa O3YKA MYXHT
kYK paurra 6¥snans. Cuaponws aexcTpUHiaprada aasoM 3trad 0ynca paHrcus
30HA KH3HI-KYHFUp Tycra Gysnanm €xu xpaxman TVAHK napuananran Gynca
CapHK Ba pAHICH3 TYC ONAJIH.
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2.2. ®epmenT GAaONTHTHEN AHNKAALL.

60 &iku 72 coaTnmM KyIbTYpaHMHr YCHII AaBpH Tyrararian KeiHH 03YKa
MyXHTH GHIBTP KOFO3H OPKATH XOHA xapopariia (uibTpIaHamM  Ba
dunsTpRaHraE  KyJIbTypa  CYIOKIMIHAArH (KC) a-ammnasa  (aosiury
AHHKIaHAIH.

@epmeRT  (GAOIIHIHHE  AHMKIAI  YCYTH aMHJIONHTHK  (pepMeHT
KOMILICKCHHHMHI KDAXMATHH JCKCTPHHIADHMHI Xap Xii Maccanapirada
napuanaHuiIA acoCcHa onuG GopHiamH. AMHIONHTHK (ao/IHK KPAXMATHH
NeKCTPHHIAPHHHT Xap XHi Maccamapiratia FHAPOAMNALL XYCYCHATH Gunan
XapaKTepiaHajn  Ba | rpamm mnpenapatia (epMEHTABPHHHT OHPJIHIHHH
GHIANpPAIH.

Bup GHpNKK o- aMKAA3a GaoLIHIH depMEHTHHET ONTHMAN MIEPOHTAA (30
“C}, pH wyxuma 6.5 pa 10 naxuxa smobaitrmga | rp opyBuaH KpaxMalHH
NEKCTPHHIAPHHHET Xap XHl Maccanapurata FHAPONHANAL XYCYCHSTH GunaH
XapaKTeplnaHajm.

Konuentpatus oxcrnn Jloypycynu Oyru4a anuknanany [48].



A—

TANKMKOT HATHIKAJIAPH BA VJIAPHHHI MYXOKAMACH

3.1.  Maxaaanii MEKPOOPranHIMAAp WTAMMIAPH opacuian gaoa

AMEJAOAATHEK (PepMEHT NPOAYUEHTIAPHEH Tannab oanm

PUBOAK/IAHAETTAH MHKPOOHONOTHK CAHOATAAPAA HOKOPH daon npoayueHt

'MHKpOOpraHH3MIAP WTAMMIADHHH ONHII Ba ylapaad umnab 9HKapHIa

(hofianannIL MyXHM IIAPONTIAPAAH Guph xucobnasamy. Xan ITYBUH OMRILIAP
sca Wmna® uMKapHmnapaa mysap@axuATIH AHIH TAMMJIAPHA  SpaTHIl
MINApH MHKPOOPTaHM3MIADHH, YASpHHHT drepMEHTATHB CHCTCMANApHHH,
uyHEATASK (AoN MPOAYUCHTNAPAAH IKONOTHE apén GYIMaitauran, Maxamnisi
MHKPOOPraHH3MAAp ITaMMIapHEH Xap TOMOHJIaMa YprasuiIiy TaKo3a ITAH,

Masnymki ¢aon amiiaza acocad makpoO Gaxrepus Ba 3aMOYpYF
Ky/TYpANapH/IaH CeKpelHaiaHay, Wy HHT yuyH (hepMeHT HuLIA0 UHKAPHIN
sapaéunapuaa (aos UITaMMHH rannab omum MyxuMm (axropnapaan Gupu
xucobnanamm (Ksecnramse I'H., 1984, I'nemxa A.A., 1993, Kepebuor H.A.,
1995).

TaAKHKOTIAPHMHSHEHT MK GocKuuHia VaGexncron Pecnybmukach
dannap aKajeMHACH MukpobGHONOrus WHCTHTYTH “MmukpoopraHi3miap HOEO
gonnekuHack” nabopaTopHAcHAA MABAYL Gynran GakTepuan WTaMMIApAaH -
amuiasa (paonmrarn Gyiwua Bacillus aBaoaR maucyd 8 Ta Oaxrepus
IITAMMIAPHIAHE AMHIONHTHK (aoNIHKIAPHHHT cidar KypcaTKH4iapH, AbHH
Kpaxmanra MOHH/IIHK JNapakanapH AHHKJIAH/H.

Tanna® ONHHraH OGakTepHAN IITAMMIADHHET KyIbTYpa XOCcanapH Ba
cuar  KypcaTkpwiapud  ypramuil yuyH  Oakrtepuan  ITaMMiap
KOJIOHHSAAPHHHHAT WAKIH, YiHaMy, kKpaxmai Gyiimua THAPOIH 30HA YIHaMmH,
KOJIOHHS PaHrd, 1038 KYpHHHIUH Ba Gomxa napaMerpnaps Oyitua Xam
ypramuns (1 -xazsan).



1- xanBan
2-
2% am mmmmmmmwmmﬁup

faKTepHAJAPHHET AMAJIOJIHTHR XYCYCHSTARPHEH CKPHHHNRT KHJAHUL.

[
Ne TTpoayueHtTARD AsxpaTiG OTHETAH | 00 Gnay aaponss
manbanap Oy ATHIIH JOHACH, MM

1 | Bacillussubtilis — 18 Tynpox 44 14,6

2 | Bacillussubtilis - 22 Tympox 1, 14,1

3 | Bacillussubtilis—7A | Kaprouka TyryHary it 333

4 | Bacillus subtilis— 82 | BYFAoH pusocgepacH + 12,4
_5 Bacillus subtilis — 84 Maxra pusocdepac At 183

6 | Bacillus subtilis—11 lNaxra bapry + 15,6

7 | Bacillus subtilis — 12 Pyzia KOHH + 13,5

8 | Bacillus cereus— 51 | CaHOAT THIMHAHACH + 8,7
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Onuurad HaTHXanap WyHH KypcaTawkd, fAepan OGapya KyasTypanap
AMUIONUTHE (DAoNMKHH HAMOEH KHJUIH, JIekHH Oynap opacHia XaM Maxawiai

IWTaMMIap YINapHHHAT XAKHKMA aMHiasa MOpOOyUCHTIApH OJKAaHJIHIHHH
wcbortnand. byHia KpaxMauld KaTTHK arapid O3yKa MYXHWTHra SKWIOH Ba
Tainab onuHran maxamnmit wrrammnap Bacillus subtilis — 7A (33.3 mm) Ba
Bacillus subtilis — 84 (38.3 mm) wrrammnapu ifon Gunan GVanmmE Xamua
THIAPOJIN3 30HACH, MM KYpcaTrHyia IOKOpH (AoNIHKHH KYpCaTiii, JeKHH IHT
karra cdaonnukes Bacillus subtilis — 84 wrammu k¥pcatin Ba xelimHry
Tampubanapun onub Gopuin yuyn lokopujaa TaHnab oOnMHraH IUTAMMIAp
opacuia amMunasa aonnury 6Vilnya ckpuHuar kaba napameTpaap Ypranuian.
AMHNOTHTHK (epmenTnap depmentnap komrnexc Tabuatura xypa 3ur
KeHr Tapkanran depmertnapaad 6¥nub, xaisoH, TyGaH Ba WOKCaK YCHMIHKIAD
XyXaifpa Ba TYKHMAnapH/a, Xam/la MHKpOOpraHH3Miap/ia ypaiu. Yiap xyaa

KaTTa rypyxiapHH Tamkun 3THO, HadakaT Kpaxmanra IHIPONUTHK TaboHp
KHIyB4H, Oalkd KpaxMan CaKnoBYH MONH- BA ONHIOCAXApH/UIAp, MOTHMEp

cyGeTpatiapHHHP CTPYKTYpanapHura xam tascup kunamd. Llyuusr yayn ymGy
:bepucumﬁ daon MukpoopraiusMmuaH Taunal ommma, SHHE HaBOaTAArH
Gockmunapna OGmsmuer msnamumiapuves  Bacillus  asnomnapura  mancy®
DaxTepHan mTaMMIapiaH o-ammnasa ¢aonmarurm Gvimuma Bacillus asmom
mancyd & Ta OakTepHsa WTAMMIApHAAH AMHMIOMHTHK aonrukmapu O¥itmua
CKPHHHHI ¥TKasHJIIH.

Tannab onumran wrrammaapas depment daonurd 6fiiMua CKpHHHHT
YTKasHIl Y9yH aBBan MakiyMm OViras Kpaxma/uld o3yKa MyXHTHIa 2KHO,
yNapHHHT Xap OupHaard aMunasa GaoHry aHAKIAHAIH.

Daon o-aMunaza (epMEHTH CHHTE3H YYYH TaHnal ONMHHIaH [ITAMMHTa
ONTHMA 03YKa MYXHT SPaTHII MaKca/M/a KapTOmKa KpaxMaiH, cod Ba XYXopH
VHH, YI/IeBONap Ba MHHEpan TysnapHuHr TapkuGu Ba mukaopu G¥iiuua
Cxpununr satwxacuna daon wrammnap - Bacillus subtilis TA (40 en./mn) sa
Bacillus subtilis 84 (60 en./mn) Tannad omunas ( 1-xaxsan).



1-kansan.

wﬁmmmmnﬁﬂmﬂmﬂummwumm

ITAMMJIAP CKPHATH
a-aMuiasa
Ne [llTaMmaap HOMH Man6a dbaonmmr,
Gup./mn
1 | Bacillussubtilis — 18 BUMK-B-428 4.6
2 | Bacillussubtilis — 22 BUMK -B-75 4,1
3
4 | Bacillus subtilis - 82 Byrnoil pusocepact HyK
5
6 | Bacillus subtilis — 11 [Naxta Gapru 5,6
7 | Bacillus subtilis - 12 Pyz1a XouH 3,5
'8 | Bacillus cereus — 51 CanoAaT YHKWHIHCH 3,7
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Kansanian kypuuubd TyprOaMku, daon wTaMMiap opacuia MaxaLIHH
mrrammnapaan Bacillus subtilis TA Ba Bacillus subtilis 84 mraMmiap OKOpH
amunasza (HAOTHIMHN HAMOEH yran.a-AMinasza daomnnri G¥iinta SHr IOKOpH
uariokann ‘Bacillus subtilis 84 wraMMH paMaéH KWIraH yuyH ymOy mramMM
kel HHTH HATAHHILIAD Y4yH Ta1ad oNHHIH.

Bynna, TOMKEHT BIIOATH AananapHiari naxTa pusocdepaciaan axparHo
onmuran MaxamiuiiBacillus subtilis — 84 wrramMi Bacillus subtilis — 7A
MaxaiHil  IITAMMHEIGH C-amunasa daonnury G¥iiM4a I1OKOPH HATHKAHHW
kypcarub, (annmk 58.3 Gup./m HY KYpCaTIH. LLynHar yuyH (ao/Hrd I0KOpH
Gyaran onMHTAH MaxawiHi Bacillus subtilis — 84 mTamMME KeHHHTH
fockHwiapia yHWHr  youm  Ba PHBOMIIAHHII  JIMHAMHKACH, cudar
kypearkuunaps, GpuInK-kuMEBKH OMILLIAPrA Mofinnaury kabn mapaMerpiapH
Yprasuiis.

Maon o-aMunasa (GepMeHTH CHHTE3H Yy9yH taunab onuMHTAH [NTAMMIA

yHH, YI7ieBOAIAp Ba MHHEpal Ty3NapHHHT TapkHOH Ba MHKIOPH Giitava
bapkiaHyBuM O3YKA MYXHTH TaHIaHIH. Taunal ONMHTAH O03YKA MYXHT
TapKUGHNENTOH, KAPTOMKA KPaXMailH, Gyryoli yHH, TApKHOH MHIJIOPH Gyfinua
bapKkiauyBYH MEHEpAN TyMapiaH TAUKil TOMIAH 6ymm6, ymby osyka
myxaTia B.subtilis 84 wraMMi O-aMRiasa daonmurn 140 en./MuHK TAmIKIN
ITTAH Gynca,B.subtilis 74 3ca 120 ea/Ma HH KYPCATAH (3-mazBan).

JleMak, o-aMANa3a GEPMEHTHHHHT (aoiIiry Gyituua Bacillus apnoura
mancy0 mrramMmiiap  CEJEKUHACH YTKanHIIH  Xamia daon o-aMuTAsa
(epMEHTHHKHI CHHTE3H YHyH ONTHMAN O3YKA MyXuT TaHnal ONHEHIM,
xamiaKeitdurs GOCKH4Aa TaHnaG ONMHTAH B.subtilis 84 wiTaMMH C-aMHIa3a
(hao/IATHIa TAWIKH OMHIIAPIaH pH Ba XapOpaTHWHI TabCHPH, GHoCHHTE3

Kapaénnapn ypraHunais.
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3-Kansan.

B.subtilis -84c-amuaaza Gaon GHOCHNTEIH YIYH ONTHMAA

03YKA MYXHTHHH AHHKIAW

O3yKa MyXHTH rp/a

pH

(-aMunasa (aonnure,
Gup.mi

Menton-3

KapTolka Kpaxmaik-5

Byrno#l yHH-3

KC1-0.5

MgS0, - 0,5

© (NH,):HPO; 0.5

CaCOs-0,1

6.5

140

JlaGoparopusi  IAPOMTHAA B.subtilis

GUOCHHTEIMHHI VCHIl Ba PHBOXKIAHWIL JHHAMHKACH pH, oxcun,

84  mTAMMH

o-amMHnasa

MHJa3a

daomminapy yprasunm (2-3 - pacs). OnuHras Haxanapra Kypa B.subtilis 84
TaMMH t-amuiasa GaoHrHEN 72 coaTia IHI I0KOPH KypcaTruyHy HaMatH

yran. bynaa avunasa paonmary 140 GUp./MIHH TALIKHIT ITIH.




. sgB8EEEEEE

12 24 36 48 60 72 84

== AMHACAWTHK daoanmk, Gup.mn  =l=Yomu BaKTH, cOIT

3- pacm.B.subtilis 84 urTaMMH a-aMHa3a GHOCHHTEIHHHUHT jcum Ba
PHBOMXJIAHHII JHHAMHKACH.

=il OWCHA

3-pacm.B.subtilis 84 wraMmu o-amunasa GuocuuTean pH Ba oKcHn
MUKIZOPHHHHI YCHIN BA PHBOXIAHHII IMHAMHKACH.

33



3.2. @aoac-amuia3a GHOCHHTEIHIa TANIKH OMHLIAPHHHAT

TALCHPHHE Ypranum

Masaymkn, Gepment Gaoumrura  TakH ommwunapaaar pH  Ba
xapupammrmcnpnxapmﬁsmuum MYMKHH.
4-/Kansaua.

B.subtilis -84c-amuiasa ¢aon GHOCHHTEIH YHYH ONTHMAN

pH un anHKIAM

pHmyxXHTH a-amuaaza GaosInrK,
Gup./ma
Bomianrut 60 coaTnanKeiinH
5.0 5,98 140,7
60 635 1563
6.5 6,45 152,6
7.0 6,60 146,1 4
f 6,65 176,2
8.0 6.52 124,9
8.5 7.61 110,2




Jlemaxk, B.subtilis -84 o-amunasa daon Gnocusresn yuyH omruman pH uu
MYXHTH GHWKJAHTaRAa IHr lokopd daonmukun pH myxutd 7.54a ammnasa
thaonnury 176.2 Gup./Mn HH TAIIKIWI STAH.

Keltiurn taxpubamusna B.subtilis -84 o-ammnasza daon GuocuuTe3n
(haoTHIHra XapOPaTHHHT TABCHPH YPraHHIIH.

5-Kaasan.

B.subtilis -84 a-amunnasa daon GHOCHHTEIH YIYH ONTHMAJ XapOPaTHH

anHKaam
Xapopar a-amuiaia gaoanura, Gup./ma

28°C 98,5

30°C 126,6
32°C 138,2
37 %€ 1224
40°C 108,2
42°C 84,9

Jlemax, 32°Cxapopatia amunasa (acsuHIA IOKOPH KYPCATTHYHH HamatH

ATIIH.
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3.3.B.subtilis -84mraMMB -aMH1A38 KOMILIEKE depMenT NpenapaTHHHED
OJIHHHIIR

MaMnaKaTHMH3 PHBOWKHHH B2 MKTHCONMETHHN 3aMoHasmii (an Ba
WHHOBALMOH TEXHONOTHANApP acoCHaa AHTH fockpdra KYTApHUIHHHT JHT
camapany ftynnapuaas GupH MHKPOOPraHH3IMIIAp MIITHPOKHAA Guonoruk (aoa
MOJUIaNap ONHIN Ba YNApHHW CAHOATHHHT TYPIH TAPMOKAapHa KYnnamamp.
Lllysusr yuyH Xam KeHHHIH 10-15 ima Hunaa pecnyGnuKkaMus/ia KaTop SHIH
rTaMmiap axparimd, ynap acocHAa ONHHIAH MMTIOPT YpHHHN GOCYBYMTYPIIH
xun Muakpol (epMeHT nenapaTiapi cHaTIH XAMJA CaMapaii MaxcynoTiap
AI1A0 FHKApYBYH KOpPXOHANAp/a CHHOBAAH YTKaIHIMOK/IA.

Micrneo it KUXaTaa 3apyp Gyran JOHAH SKHHIAPIAH: — Gy aoii, MOoH,
uaxxaxc?xnpn XaMmaa KapTOMIKA HiH3-MEBACHHMHT acocuii TapkHOMil KHCMH
kpaxman  XHCODJaHAIH. Xo3upra  BaKTAa ayué  mHkgcHAa pminab
qukapuiaguras  epMeHTIApHIHT 30% uu ymby Kpaxmai MapualoBin
AMMJIONHTHK (hepMeHTap TALKWI ITAIH.
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- B.subtilis -84wrmaMMHHBHT

G-acaaBai

c-ampaasa  xommiaexe  Gepment

npenaparann  (NH SO, Tysusunr  xap XN KOHIEHTpPANMSIApHAA

w¥ KTHpHI
Kouuentpaius | Ymymui
(NH,)2 SOy, % | oKeHnl AMHIONHTHK (Hhaoiink
Vuywnit| Okcunra | Tosanuk | Dao/iHk Gyituua
GupnHK | HEC.(aoIHK | AApaKACH quKuM, Y%
KC 100mn 250 17600 704 1 100
20% 25 - - - -
40% 26 295 12.9 5.4 2.6
60% 82 1175 14.3 49 66
80% 66 950 14.4 4.8 7.5

Yansanian kypuaub TyprOTHKH, B subtilis -84 wrammu KC #aNH,);80, Ty3#

Gunan 9YKTHPWIraHAa IOKOpH HATHNKA 60

daonnmk Gyiinua 4uKaM 66 %aHH TALIKHI 3T/TH.
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Xyaoca

 a~-AMHTA3aHUHET 10KOpPH (aoHKKa 514 NPOAY UCHTIAPHHH Bacillus
apoaura Mascy6 GakTepHanapaaH CKPHHUHT KHITHHIIH.

. Bacillus asnomara mancy6 Gaxrepusnap opacinan Q-aMIIA3aCHHHHT
dbaon npoAyneHTAGPHA-aMHIIA3A daoHrs Gyituvarannab OMHHIH.

. Axpatub onmuran Qaonc-amuiasa GHOCHHTE3HHH TPOAYUEHTHHHT
JcHil Ba PHBOACIAHHII JHHAMHKACHIA pH MyXHTHHHHI TabCHPH
Yprassiiy.

. g-Amuniasa GHOCHHTeIHHH TPOAYUEHTHHHI YcHm Ba PHBOMNAHHIN

[MHAMHEKACHIA Xapopatra puchaTan TABCHPH Yprafuiin.

| qeammnasa KoMmnexe (DepMEHTNPEnapaTHHHHI ONHHMII PErlamMeHTH

Auat YHMKHIIH.
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