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Aspergillus awamori 1-8-IbIH HEKTUHBIABIPATYIIIBI ®EPMEHTTEPAI
BUOCHUHTE3JEYIHE KOMIPTEIT MEH A30T KO3JEPIHIH OCEPI

KP BFM K PMK «Mukpo6uosiorust ;koHe BUPYCOJIOTHSI HHCTUTYTBI», AJIMATHI K.

Tyiiin

byn makamama Aspergillus awamori 1-8 KymbTypachIHBIH OHOCHHTE3NIK OEJCEHIUIITIH apTTHIPY
MakcaTbIHIa OpTYpJi KeMipTeri MeH a30T Ke3[epiHiH ocepi 3epTTeliHii. [leKTHHBIIBIPATYIIbI
(dbepMeHTTepIiH TYy3Ulyl YIIIH €H JXKaKChl KeMIpTeri Ke3l NEeKTHH KOCBUIFaH TJIF0KO3a, all a30T Ke3i-
KYKIPTKBIIIKBUIABI ~ aMMOHUK  OONBIN  TaOBLIabL. Aspergillus awamori 1-8 KympTypacbiHa
MIEKTUHBIIBIPATYIIB (PePMEHTTEPAI TY3y[IiH WHAYIHMPICHTEH CHUIIAThl TOH €KeH[IT1 aHbIKTansl. OHTaNIbI
KOPEKTIK OpTa TaHJAJIBIHBII AJBIHBIN, COHBIH HOTHXKECIHIE TMEKTUH biablparylibl depmentrepain (IIMIT
xoHe [1I") 6encennimiri ocel Ke3eHae 3 ecere apTThl.

Kewmic-xkunexrepae OoaThlH NEKTHUHIIK 3aTTapblH LIBIPHIHHBIH TYTKBIPJIBIFbIHA, OHBIH
IIBIFBIMBI MEH MOJIIIPIIITiHE 9cep eTYiHIH calJapblHaH, Ka3ipri yakpITTa TOHHAJaFaH MIMKI3aTTaH
HIBIPBIH MEH IIapan eHIMJIEPiHIH IIBIFBIMBIHBIH a3 MeJiepae 0eliHyl Kyp/enl Macese O0bI OThIp
[1]. INextunaik 3arrap ecimaik maccacbiHbIH ImamameH 0,5 — 4% -H Kkypaiinel. byn moaceneni
mienyAid Oip JKOJIbI LIBIPBIH jKacay ajJibIHIa >KeMIC NMEeH KOKOHIC e30eciHe MEeKTHHOIUTUKAIBIK
¢depMeHTTIK npenapaTtTapabl Kocy. I[lekTnHazamapabl KOCKaHHAH COH OCIMJIIK YJINackl MeH
MEKTUHJIIK 3aTTapIblH KYPBUIBICHl OY3BUIBIN, >KEMIC MIBIPBIHBIHBIH TYTKBIPJIBIFB TOMEHICH I,
COHBIH CajiJlapblHAH eMIC €30€CiHEH IWIBIPBIH KON MeJepae OHai OesiHim mbiFaasl [2,3].
CoHbIMEH KaTap, KOMMEPLMUIBIK (DEPMEHTTIK IMpenaparTap/bl MIBIPIH XKOHE IIapan eHAipiciHae
KOJIJaHy INApamnThlH IiCyl, OHBIH AKCTPAKUMUACHI, TYCCI3ACHIIPUIYl *XoHE (UIbTpalUsIaHybl
KOpCeTKIITepiHe OH acep eTei [4].

Kaszipri ke3re neliH IIBIPBIH JKOHE LIapar eHAIPICIHIH OapibIFbIHAA TNaianaHyra coikec
KeJIeTIH MEeKTUHBIIBIpATyIibl (epMeHTTepAiH Memepi mekreyni. OcklFan opail, Oenrimi- Oip
KACHUETKE M€ MEKTUHBIIBIPATYIIBl (epMEHTTEPIiH OeJICEeHALTIT )KOFapbl MPOIYIEHTIHE CKPUHUHT
’Kacay YJIKeH KbI3BIFYIIBUIBIK TYyAbIpaabl. byn mpoaymeHTTi (GepMeHTTep/iH KaTaluTHKAIBIK
KbI3METI MEH TYPaKThUIBIFbIH OHTAWJIAHABIPY MaKCaThIHJA KOIl MeJIIIepae OHIIPETIHAIr A€ YJIKEeH
3epTTEYJiK KbI3BIFYIIBUIBIK OalfKaTabl.

depMeHTTEp/iH OHEPKACINTIK OHJIpici OHIMIUIr XKOFapbl MUKPOOPTaHU3M IMITAMMIApbIH
Tajman ereni [5,6]. Anaiima eHepkocinTiK (GepMeHTTepAl eHIIpy NEHredi ToMeH OOJbIN Karyza.

[TexTuHBIABIpATYIIBI GEPMEHTTEPIIH OHIMAUTITIHE (EepMEHTEPAIH MPOIYIEHT- ITaMMIAPBIHBIH
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KOPEKTeHY (PU3HOIOTHACH YIKEH dcep eredi. byl )KyMmbIcTa MHKPOOPTaHU3M IITaMMIapBbIHBIH
OHIMJIUTITIHE KOMIPTET1 MEH a30T KO3JICPIHIH TUTI3ETIH 9cepi )Kahibl MoJiMeTTep OepiareH.

Marepuasnjgap MeH dicrep

3eprrey o0bektici KP BFM FK Mukpobuonorusi »oHe BUPYCOJOTHS HWHCTUTYTHIHBIH
MUKPOOPTraHU3MICPAIH (PU3HONOTHUACEI MEH OHOXUMUSCH 3€PTXAHACBIHBIH KOJUICKIMSICHIHAH
aJIbIHFaH MHUKPOMHUULETTEPIH MmTamMmaapsl Oonjbl. JKyMbICTa Kallbl MUKPOOUOJIOTUSIIBIK KOHE
OMOXUMUSIIBIK 3ePTTEY 91iCTEePl KOIAAHBLIIBI.

Ery wmarepumansl peTiHme  KOpPEKTiK opTa KeleMiHiH 2%-bl MeJIepiHae eHAiIpiUIreH
KOHUJIWSUTAPABIH  CyNbl  epiTiHmici Kommaueuiasl. KopekTik opra peringe Yamek opracsl
koianbeuiael: NaNOs - 0,7; caxaposa — 2,0; KH,PO4 — 0,1; MgSO4 — 0,05; KCL — 0,05; Fe SO, —
0,001. Aspergillus awamori 1-8  MuKpOMHIETIH ecipyai 3 KyH apaiblFblHIa OpOMTANIIbI
tepOerimre 180 rpm xpuTIaMABIKTa, 26-28°C —1e Mep3iMIIi JaKbUIIay apKBUIBI )KY3€Te aChIPABIK.

KopekreHnyne kemipreri Ke3iHIH KaXETTUINH 3epTTereH Ke3JAe MOHO-, JH-, KOHE
nonucaxapunarep 2%-K KoHUeHTpauusiga, mnekTuH 0,5% KOHIEHTpalusaa KOJJAAHBUIIBIL.
[lexTuHbILABIPATYIIBI PepMEHTTEPAl amy yiriH kenemi 750 mu-k TepOerim konOamarsl 100 mu
KOPEKTIK OpTara 5 TOYJIKTIK CaHbIpayKylaK KyJIbTYPAaCBIHBIH MUIEINN CYCIEH3USCHIH 2 MII
Keneme eHrisim, 26-28°C —ae metikepre (180 rpm) KOMABIK.

[Tonmuranakryponaza (III') »xone mnonumernnranakryponasa (IIMI') ¢epmenTTepiHix
aKTUBTITITIH aHBIKTayabl Butakep omici OoiipiHma OcTBajbJ BUCKO3UMETPIHIE KYprizmik [7].
CyOctpat peTiHe NeKTHH KbIIIKbUIBI MEH OFapbl ATepu(UKALNIIAHFAH ajMa MEeKTUHI albIHAbI.
JKakchl KybUIbIN, KypFaTbulFaH BU3Ko3uMeTpre 5 mu cyoctpat, 0,5 ma 0,1 M anerartsl 6ydep pH
4,6 xone 0,5 MI KyIbTYPaNAbIK CYHBIKTBIK €HT13/iK. TYTKBIPIBIKTHIH TOMEHJCYIH aHBIKTAyIbl CY
tepmocTathinga 40° C Temneparypana 1 MUH apaibIFbIHIA KYPi3/IiK.

Hatukenep :koHe 0J1apAbl TAIKBLIAY

Mukpomuniertepaiy dhepMeHTepai OMOCHHTE3/Ieyl KYyJIbTypaHBIH ©Cyl MEH JaMyblHa ocep
€TeTIH HEeTri3ri JKaFfaiapra THIFbI3 OalIaHBICTBI JKOHE €H alJbIMEH TEeKTHHBIIBIPATYIIIBI
(dbepMeHTTepaiH OaFbITTHI KOHE YIeMelli TypAe OMOCHHTE3NIeNyiH KaMTaMachl3 €TeTiH KOPEKTiK
OpTaHBbIH KYpaMbIHa Toyesai. Mep3iMai nakpuiaay sxarmaiisiaga Aspergillus awamori 1-8 tepenmik
KynbTypachl cekpeunsuiaidTeiH [1I" sxone [IMIT pepMeHTTEpiHIH aKTUBTUIINHE KOPEKTIK OPTaHBIH
Kypamjiac Oeiri peTinie opTypii KeMipTeri koHe a30T Ko3/AepiHiH acepi 3epTTeiH/Il.

Kemipreri ke3iMeH KOPEKTEHY KaKETTUIITiH 3epTTEreHIe MOHO-, IU- JKOHE MOJUCcaXapuaATep
2% KOHIICHTpalMsia TEKTHUHCI3 JKOHEe HHAYKTOp periae 0,5% TeKTHH KOCBUIFaH KOeMIpTeETi

Ke3lepl KOJJAHBULABL. OPTYpai KemipTeri Ke3lepiHiH ocepi 1- cyperre KepceTuIreH.
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Cyper | - Optyp:i kemipTeri Ke31epiHiH NEKTUHBIABIPATYILIBl (PepMEHTTEPAIH OMOCHHTE3AETyiHEe
acepi

1-mi cyperre kepcerinreH MamiMmerTepre Kaparanma IIIT xome IIMIT depmenTrepinin
aKTUBTUIII KOMIpTEriMeH KOPEKTEeHY Ke3zepiHe OalIaHbICThl ©3repill OThIpaThIHbI OaiiKayibl.
KeMipTeri ke3i peTiHe IIF0K03a, MAIBTO3a XKOHE caxapo3a KOCBUIFAH KOPEKTIK OpTajia ecipiireH
KyJIbTypa €H TeMeH (DepMEHTATHBTIK aKTHBTIJIIKTI KOPCETTI, ajl KOMIpTeri Ke3i peTiHJae MEeKTHH
KOCBUTFaH TJTFOKO03a aJbIHFaH KOPEKTIK OpTaja ecCipuIreH BapHaHTTapa IMOJUTAIaKTypoHa3a jKoHE
MOJUMETUITANIaKTypOHa3a (PepMEHTTEPIHIH aKTUBTLII )KOFaphl OOJIIbI.

bakplnay peTiHge KeMmipTeri Ke3i peTiHae caxapo3a allblHFaH CTaHJapTThl Yarmek KOpeKTiK
opTachl aJbIHIBI; OCBl KOpeKTiKk oprtaaa ecipiaren Aspergillus awamori 1-8 kymbTypachiHbIH
KyTbTYpalablK CYUBIKTRIFBIHIAFEI [IMI sxone T1IT depmenTrepinin aktupTimiri 7,4% xone 6,9%,
coiikecinmre (Cyper 1).

Aspergillus awamori 1-8 kynbTypachlHa TEKTUHBIABIPATYIIBI (QEPMEHTTEpIi TY3YAiH
MHAYLMPIIEHT€H CUIAThl TOH €KEHJIr aHBIKTaj/bl, ce6ebi KOpEeKTiK opTara cyOCTparThl (IIEKTHH)
KOCKaHAa pepMEHTTEP/IIH OMOCHHTE3 ey OCJICEHIUTITT apTTHI.

KopekTik opTa KypambIHOarbl a30T Ke3[epi Je KYIbTYpaHbIH OHIMIUNI  MeH
MeKTUHBIIBIPATYIIBl (DePMEHTTEPAIH CHHTE3/enyiHe ocep ereni. 2- CypeTTe KOpPeKTIK OpTaHbIH
Kypamjac Oeiri peTiHe OpPTraHUKAIBIK XoHEe OeHOopraHMKaNbIK a30T Ke3JepiH MaimamaHyablH
Aspergillus awamori 1-8 BapwaHTBIHBIH  TOJHTATAKTypOHA3a AaKTHBTLIITIHE ocepi Kauyibl
ManmimerTep OepinreH. KeMipTeri ke3i peTiHae MEKTUH KOCBUIFAH TII0K03a MaiJalaHblUIIbL.

78



30 EIIMIT
BRI

21,2 20,5

depMeHTTIK aKTHBTLTIK,%0

(NH4),SO, (NH4),HPO, NH4H,PO, NaNO; NH,NO; ITenron Kazenn
THIPOITH3aThI

A3oT Ke3aepi

Cypert 2 - OpranukaislK *)oHe OeHOpraHUKaJbIK @30T KO3AEPiHiH  MEeKTUHBLABIPATYIIEI
(dhepMeHTTEpIiH OMOCHHTE31HE acepi

CyperTe KepceTiireH MoJliMeTTepre KaparaHaa €H JKOFapbl MOJIMIaJlakTypoHa3a aKTHUBTLIIT
KOPEKTIK OpTa KypamblHa KYKIPTKBIIKBUIABI aMMOHHH KOCBUIBIII ~ ©CIPUITEH  OpTaJarbl
BapuaHTTapaa aHbIKTangsl (25,8% IIMI xone 24,9% III', coiikeciHmie). AJl OpraHUKAaJBIK a30T
Ke3lepiHiH ( TenToH MeH Ka3erMH THUIPOJIN3aThl) IPIKTETIHIN alblHFaH TMPOAYIEHTTIH
OMOXMMUSIIBIK AKTUBTIJIINHE aiTapibIKTai acepi O0JIFaH JKOK.

3epTTey KYMBICTAPhl HOTH)KECIH/Ie OHTAMIIBI KOPEKTIK OPTa KypaMbl TaHJIAIBIH]IBL: TTEKTHH —
0,5%, moko3a — 2%, (NH4).SO4 — 0,15%,; KCI — 0,05%,; MgSO, - 0,05%,; KH,PO, - 0,1%,;
FeSO, — 0,001%, 24-26°C Temneparypana. KopekTik opTaHbl OHTAWIAHABIPYIABIH HOTHKECIHIE
IIMI sxone I1I" pepmeHTTEpiHIH aKTUBTUTIKTEP] OCHI Ke3eHue 7,4% sxone 6,9%-nen, 25,8% xoHe
24,9%-re neiiiH, COWKeCiHINE, apTThIpyFa MYMKIHIIK Oepai.  CoOHBIMEH, KOPEKTIK OpTaHBI
OHTAMIAHIBIPY HOTHKECIHIE TMEKTUHBLABIPATYIIBI (PEPMEHTTEP IIH aKTUBTLIIT] 3 ecere apTThI.

KopsbITbIHABI

Aspergillus awamori 1-8 kynbTypachl OHOCHHTE3ACHTIH MEKTHHBLABIPATYIIIBI (HePMEHTTEPIIH
AaKTUBTUTITIHE OpPTYpPJII KOMIpTEri MEH a30T Ke3AepiHiH ocepi 3epTTenmiHl. [IeKTHHBIIBIPATYIIbI
(dbepMeHTTepAiH TYy3UTyl YLIIH €eH *akchl kemipreri ke3i 0,5% mekTuH KochUiFaH 2% TIIIIOK03a
(21,4% IIMI' u 20,2% III', colikecinme). backa kemipreri ke3aepi IpIKTEINIHIN aJbIHFAH

MPOIYLEHTTIH OMOXUMHUSIIBIK AKTUBTUTITIHE Al TapIIBIKTal 9Cep €TKEH JKOK.
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KopekTik opra KypaMbIHIaFrbl a30T KO3JACpiHIH J€ KYJIbTYPaHBIH OHIMJIIIITT MEH
MTeKTUHBIIBIPATYIIIBI dbepmeHTTEpaIH CHUHTE3JIeTyiHE acep eTeTIHAIr AHBIKTAJIIBL.
KyKIpTKBIIKBLUIABI aMMOHHKA KOCBLIFAaH KOPEKTIK OpTajia ecipiireH BapHaHTTap/a MEKTHHA3AIBIK
aKTUBTLIITT xoFapel Oomabl (25,8% IIMIT ymin xome  24,9% III' yunin, colikeciHmie). An
OpPraHHMKAJIBIK a30T Ke3AepiHiH (IEeNTOH MEH  Ka3eWuH THAPOJU3AThI) IPIKTEINIHIN aJlbIHFaH
MPOAYIEHTTIH OMOXUMHUSUTBIK aKTUBTLIITIHE alTapiIbIKTal ocepi O0IFaH KOK.

Aspergillus awamori 1-8 kynbTypachlHa MEKTHHBIABIPATYIIBI (EPMEHTTEPAI TY3YAiH
WHIYIUPIICHTCH CUTIATHI TOH €KSH/IITT aHBIKTAJIIBI.

3epTTey HOTHKECIH/Ie MBIHAHAAW KypaMIarbl OHTAlIbl KOPEKTIK OPTa TaHIAIBIHBIN AJIBIH]IBI:
nektud — 0,5%; rmoko3a — 2%; (NH4).SO,4 — 0,7%; KCI — 0,05%; MgSO, — 0,05%; KH,PO, -
0,1%; FeSO; — 0,001%. Kopektik opranbl oHTainmanaplpy HoTIKeciHae I[IMIT sxome IIT

(bepMeHTTepiHIH aKTUBTUIITIH OCBI K€3€HAe 3 ecere NeiiH apTThIpyFa MYMKIH/IK Oepi.
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Summary

In this article effects of various nitrogen and carbon sources on the biosynthesis of pectolytic enzymes
in Aspergillus awamori 1-8 strain were studied. Enzyme production was maximal when glucose plus pectin
were used as a carbon and ammonium sulfate as a nitrogen sources. It was found that pectin induced
pectinase activity by Aspergillus awamori 1-8. Optimal carbon and nitrogen sources allow increase pectin
degrading enzymes activity in Aspergillus awamori 1-8 by 3 times.

There is a serious problem of low yield of fruit raw materials resulting from the presence of
fruit and berry production of pectin substances that impede the processes of mash-impact, juice
clarification and filtration [1]. The pectic substances account for about 0.5-4% of the weight of
fresh material. One way to solve this important problem is addition of pectinolytic enzymes to fruit
and vegetable mash. With the addition of pectinases the viscosity of the fruit juice drops, the press
ability of the pulp improves, the jelly structure disintegrates and the fruit juice is easily obtained
with higher yields [2,3]. Moreover commercially produced enzymes benefit a number of aspects of
the wine industry, including maturation, extraction, clarification, and filtration [4].

Nevertheless, there are still limited sources of pectinases which suitable to be used in all
juices and wine production. Thus, screening for ideal pectinolytic enzymes producer with more
approving properties and engineering of pectinases in order to optimize their catalytic and stability
features still are enduring research interest [4].

Industrial production of enzymes requires highly productive strains of microorganisms [5,6].
However, production levels of industrial enzymes are often disappointing low. Several factors like
physical and nutritional factors affect on pectinase enzyme production. Hence, this study reveals the
effect of carbon and nitrogen sources on pectinase enzyme production in microscopic fungi.

MATERIALS AND METHODS

In present study Aspergillus awamori 1-8 (Institute of microbiology and virology own
collection of microscopic fungi) was used. This culture was maintained on Czapek medium.
CZAPEK (%): NaNOs - 0,7; sucrose — 2,0; KH,PO4 - 0,1; MgSO,4 — 0,05; KCL — 0,05; Fe SO, —
0,001. Spore suspension in concentration of 2% was used as inoculum for fungal cultivation.
Production of pectinase in periodic cultivation was made by growing Aspergillus awamori 1-8 in

liquid CZAPEK medium on orbital shaker for 3 days (180 rpm) at 26-28°C.
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For enzyme production, 750-ml flasks containing 100 ml sterilized liquid Czapek medium
were inoculated with 2 ml mycelium/spore suspension made from a 5-day-old culture. They were
incubated at 26-28°C on orbital shaker (180 rpm) for 3 days.

Polygalacturonase (PG) and polymetylgalacturonase (PMG) activities were assayed by
viscometric method as viscosity loss (%) within 1 minute [7]. The Ostwald’s viscometer was
thoroughly cleaned with distilled water and dried before use. 5ml of pectin (PMG) and pectic acid
(PG) in 0,5ml of 0.1 M acetate buffer (pH 4.6) and 0,5ml of enzyme source were taken in
viscometer and were thoroughly mixed and incubated at 35 - 40°C temperature. The efflux time of
the mixture at 1 minute was recorded with the help of stop watch.

RESULTS AND DISCUSSION

Various carbon sources were supplemented in the production medium to study their effect on
PG and PMG production in A. awamori 1-8 fungus via periodic cultivation. Basal medium
containing sucrose served as the control. In order to study the effect of carbon sources on PG and
PMG activities in A. awamori 1-8 fungus different carbon sources were supplemented individually
(in concentration 2%) and combined with pectin (in concentration 0,5%) as inductor in the basal
medium. All carbon sources belong to monosaccharide, disaccharides and polysaccharides. The
effect of various carbon sources on PG and PMG production after 3 days is summarized in Figure
1.
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Fig. 1 - Effect of various carbon sources on PG and PMG activities in A. awamori 1-8

As can be concluded from the data presented in Fig. 1, the PG and PMG enzyme activities

varied depending on the carbon sources. The lowest enzyme activity was on medium containing
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glucose, maltose and sucrose as carbon sources, while the highest PG and PMG activities were in
variant grown on medium containing glucose plus pectin as a carbon source.

As a control, basal Capek medium with sucrose as a carbon source was used. PG and PMG
activities of Aspergillus awamori 1-8, were 7.37 and 6.91%, respectively (Fig 1).

It was found that Aspergillus awamori 1-8 characterized induced character of pectin
degrading enzymes production since the addition of substrate (pectin) to the cultivation medium
activated enzymes biosynthesis.

Various nitrogen sources also were supplemented in the production medium to study their
effect on PG and PMG production in A. awamori 1-8 fungus via periodic cultivation. Inorganic and
organic nitrogen sources were incorporated separately in the basal medium. Effect of various
nitrogen sources on production in A. awamori 1-8 and is shown in Figure 2. As a carbon source

glucose plus pectin was supplemented to media components.
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Figure 2 - Effect of various nitrogen sources on PG and PMG activities in A. awamori 1-8

It was found that ammonium sulfate supported moderate growth PMG and PG production in
A. awamori 1-8 (25,8% in PMG and 24,9% in PG, respectively) whereas organic nitrogen sources
like peptone and casein reduced fungal enzymatic activity.

From this experiment it can be concluded that enzyme production was maximum when
concentration of salts and sugar was as follows: pectin — 0,5%, glucose — 2%, (NH;),SO,— 0,15%,;
KCI — 0,05%,; MgSO,_0,05%,; KH,PO, - 0,1%,; FeSO4— 0,001% , 24-26°C. Thus, optimal carbon
and nitrogen sources allow increase PMG and PG activities from 7,37% and 6,91% to 25,8% and

24,9% respectively.
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CONCLUSION

Effects of various nitrogen and carbon sources on the biosynthesis of pectolytic enzymes (PG
and PMG) in Aspergillus awamori 1-8 strain were studied.

Enzyme production was maximal when glucose plus pectin were used as a carbon sources
(21,36% in PMG and 20,23% in PG). All other carbon sources used had a little effect on PG and
PMG activities. From inorganic and organic nitrogen sources ammonium sulfate supported
moderate growth PMG and PG production in A. awamori 1-8 (25,8% in PMG and 24,9% in PG,
respectively) whereas organic nitrogen sources like peptone and casein reduced fungal enzymatic
activity.

It was found that addition of pectin to media components induced pectinase productivity of
Aspergillus awamori 1-8. Enzyme production was maximum when concentration of salts and sugar
was as follows: pectin — 0,5%, glucose — 2%, (NH,;),SO4— 0,15%,; KCI — 0,05%,; MgSO, _0,05%,;
KH,PO, - 0,1%,; FeSO,— 0,001%. Optimal carbon and nitrogen sources allow increase PMG and
PG activities by 3 times.
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P.K. BJINEBA, )X .K. PAXMETOBA, X.5. CYJIEUMEHOBA, A.E.
HVYPJIBIBAEBA,K.K. CAIIYEBA

BJIUAHUE UICTOYHUKOB YIVIEPOJHOI'O 1 A3BOTHOTI'O IIMTAHUA HA
BUOCHUHTE3 HEKTUHPACHIEILVISIIOIIUX ®EPMEHTOB Aspergillus awamori 1-8

AHHOTAIUA

BbisiBIeHBI ONTHMAaIbHbIE UCTOYHUKH YIJIEPOAA M a30Ta C IENbI0 MOBBIMICHUS OHOCHHTETHYCCKOM
aktmBHoct  Aspergillus  awamori 1-8. Jly4muM  HCTOYHHKOM  yriepojga Uit  0Opa3OBaHMs
MEKTHHPACHICIUIAIOMUX ~ (DEPMEHTOB  SIBJSIETCST  TUIIOKO3a C TEKTHHOM, a a30Ta — CEPHOKHCIBIH
aMMOHHUIA. Y cTaHOBIeHO, 4TO Uit KynbTyphl Aspergillus awamori 1-8 xapakrepeH HHIyIHPOBAHHBIMN

84


http://www.sciencedirect.com/science/journal/09603085
http://www.sciencedirect.com/science/article/pii/S0960308509000212
http://www.sciencedirect.com/science/article/pii/S0960308509000212

xapaktep 00pa3oBaHMs NIEKTUHpacHICIUIoNMX GepmeHToB. [logo0paHa onTUManpHas MUTATENIbHAS Cpeaa,
KOTOpasi TI03BOJIMIIA TIOBBICUTh OMOCHHTETHYECKYI0 aKTHBHOCTH MEeKTHHpacesionus gepmentor (IIMI u
III") Ha mamrHOM 3Tare B 3 pasa.
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