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AHHOTAUSA

TepModmbHbEIE MHKPOOPTaHU3MBI-TIPOIYIIEHTHl IIEJITI0Ia3 TPHUBIEKAIOT BHUMAaHHWE MHOTHX
UCCJICJIOBATENICH B KA4€CTBE NMOTCHIMAIBHBIX YYaCTHHUKOB MHOTMX OMOTEXHOJIOTMYECKUX IpolieccoB. B
pe3yiabTaTe MPOBEJACHHBIX UCCIEAOBAHWH W3 TOYBEHHBIX O0pa3loB BBIJCICHO 34 ITaMMma
TepMO(MUIIBHBIX IEIUTIOI030Pa3IaraloInX MUKPOMHUIIETOB, OTHOCSIIHNXCS K 12 ponaM. Y CTaHOBIIEHO, YTO
cpemd OTOOpPaHHBIX M W3YYCHHBIX TEPMO(UIBHBIX TpHOOB 3 ImTaMMa SBISIOTCS aKTHBHBIMHU
MPOAYIEHTAMH IICITIOJIOIUTHYECKUX (EPMEHTOB M MOTYT OBITh HCIIOJIB30BaHBI B OMOTEXHOJOTHUCCKUX
mpolieccax Mpu nepepadoTKe PacTUTEIBHBIX OTXO0JIOB.

KaroueBsble c10Ba: OMOKOHBEPCHS, PACTUTENHHBIC OTXOBI, TEPMO(IIFHBIE MUKPOMUIIETHI

B HACTOAIICE BPEMA B CBCTC PA3BUTHUA BOIIPOCOB IOJITYUYCHUS OHMOTOILIMBA OTMEYAETCs
HOBBIILICHHBI MHTEpEC HcCliefoBaTeNeil K TepMO(GUIbLHBIM MHKPOOPTaHU3MaM-IPOIyLEeHTaM
nemnona3. [IpumeHeHrne MUKpPOOPraHU3MOB CHUKAET MpobiieMy HepepabOoTKU pacTUTENbHBIX
OTXOJIOB IPHU 3HAYMTEIBHOM YPOBHE JErpajaluy IeJUltojo3bl. Bbicokas CKOpOCTb pocTa U
TEPMOCTAOMIBHOCTh KOMIUIEKCAa (DEPMEHTOB JaeT MM NPEUMYIIECTBO MPH HCIIOIB30BAaHUH B
IIPOMBIIIIEHHBIX YCIOBHUSX, a TakKXe B INPOLEcCaxX Ppas3lIoKEHUs LEJUIF0JI030COIEPKALINX
cyocTtpaToB B ipupoze [ 1-4].

Cpenu MUKPOOHOTO pa3sHOOOpPa3Hsl IUPOKUM CHEKTPOM OMOCHHTE3a LEIUTFOIOTUTHYECKUX
dbepMeHTOB 0051aal0T MUKpocKonuueckue rpuObl. IloaTomMy mouck M H3ydeHHE HOBBIX
AKTUBHBIX LITAMMOB LEJIIIOJI030pa3PYIIAIOLINX MUKPOMHIIETOB, CIOCOOHBIX pa3BUBATHCS MpPU
BBICOKHX TeMIIepaTypax, UMEIOT O0JIbII0OE MPAKTUIECKOE 3HAYCHHE.

B cBs3u ¢ 3TUM, NMpOBEJEHBI HCCIIEAOBAHUS IO BBIIEIEHUIO M3 MOYBEHHBIX O0Pa3lOB
LEJUTI0JIO30pa3pYIIAIOIIUX TPHOOB, CIIOCOOHBIX Pa3BHBATHCSA IPHU BBICOKUX TEMIEpaTypax M
W3YYEHHUIO UX LEJTHOIO0IUTHYECKON aKTUBHOCTH.

MarepuaJjbl 1 METOABI

OObeKkTaMH HCCIIEIOBAaHUN CIYKWIM MHUKPOCKONMHYECKHE TpUOBI, BBIJCICHHbIE U3
MOYBEHHBIX 00pa3IoB, B3STHIX C XJIOMKOBBIX Moied TamkeHTCKoW o0jacTu, a Takke H3
pHu30cQepbl MIIEHUIBI U XJIOMYaTHHUKA.

Briienenue 1emioa030pa3pymaryux rpuooB u3 Ucciae1yeMbIX 00pa3iioB MPOBOIMIIN:

1. myTeM HemocpeaCTBEHHOT 0 oceBa 00pasIoB;

2. METO/IOM IIpeNeNIbHBIX Pa3BEJCHUH C BBHICEBOM Ha MOBEPXHOCTh (HIBTPOBAILHOU
Oymaru, yBIaXHEHHOW muTareiabHOi cpemoir Mandels [5], momoskeHHOW Ha CTEKIISIHHBIC
KaHIOIIM, TIOMEIICHHBIE B KOJIOBI DplieHMeliepa, a TakkKe Ha YBIAKHEHHYIO (DUIBLTPOBAIBHYIO
OyMmary, NHOMEIIEHHYI0 Ha TIOBEPXHOCTh BOJHOTO «TOJOJHOTO» arapa, IpeIBapUTEIbHO
paznurtoro B yamku [lerpu.

[TocestHHbIE 0Opa31bl BhIACPKUBAIW TTpH Temneparypax 40, 45, 50 u 55°C.

Jis upeHTHGUKAUY KyIbTYpP UCHOIB30BAIN ONPEACTUTENb [6].

VY BBIJENIEHHBIX YHCTHIX KYJIbTYp TI'pUOOB OMpENesiach CIOCOOHOCTh CHHTE3HPOBATh
Heunoaasbl. B kadecTBe NUTATENbHOM Cpeibl JJIi CKPUHUHIA LETH0JI030pa3pyLIatomnX
MHKPOOPIaHU3MOB HCITOIB30BaIu cpeaxy Mandels.

[TepBuyHbIl 0TOOP TpUOOB-NIPOAYIIEHTOB IIEJUIIONA3 MPOBOAMIM B TEYEHHE 5 CYTOK Ha
cpeae Mandels B ycioBusx riayOMHHOM (pepMeHTAIMK HA Kadaakax ¢ grciaom oboporos 200-220
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0o0/mMuH mpu temnepatype 45°C. KynbTuBHpOBaHHE OCYLIECTBISUIM B Kojibax OpieHmenepa.
[ToceBHOM MaTepHall BHOCHIIM B KOXXIYIO KOJIOY B BUIC KOHUIWKN B KOJIMUECTBE 1x10% ma 1 mo.

[lpy w3y4yeHHWU BIUSHHUS HMCTOYHUKA YIJepoJa B cCpele Ha OHMOCHHTE3 IIeJUTIoJia3
0TOOpaHHBIMU aKTUBHBIMH IIITAMMaMHU-TIPOIYIICHTAMH, TpUObI BeIpanuBaiu Ha cpeae Mandels,
B KOTOPOH B Ka4eCcTBE MCTOYHMKA YTJIEPOa UCTIONB30BAIH 2% M3MENbUCeHHON (HIBTPOBATILHON
Oymaru uinu 2% H3MENbUYECHHOW MIICHUYHOM COJMIOMBI WM 2% H3MENbYCHHBIX KYKYPY3HBIX
KouepbDKeK wiu 2%  mmeHu4yHbIX  oTpyOeil. Ompenensiy  akTUBHOCTH  (epMEHTa,
TUAPOJIM3YIONIETO XJIOMKOBOE BOJIOKHO, U aKTHUBHOCTH (epMeHTa, ruaponusytomero Na KMI]
[7, 8].

ConeprkaHue penyuupyomx caxapos onpenensnu no meroay Comoxu-Henbscona [9].

Pe3yabTaTsl cciieioBaHUl U 00CYKIeHUE

B pesynbrare NpPOBENCHHBIX MCCIICAOBAHUN M3 TIOYBEHHBIX OOpA3IOB, B3ATHIX C
XJIONKOBBIX TOJel TamkeHTCKoi o0nacTh u U3 pusochepbl XJIOMYATHUKA M IIICHHIIBI,
BBIJICTICHO 34 mITaMMa IIeJUTI0I030pa3iiaralolinX MUKPOMHUIIETOB, CIIOCOOHBIX Pa3BUBATHCS MPH
MOBBIIIICHHON TeMIepatype H OTHocsmuxcs K poxam Mucor, Aspergillus, Penicillium,
Thermoascus, Thermomyces, Torula, Malbranchea, Humicola, Rhinocladiopsis, Acremonium,
Ulocladium, Sepedoni. Cpeanu MHKPOMHUIETOB pH3ochEpbl XJIOMYaTHHKA M  IIICHHIIbI
npeo01asaiy TepMOTOJIEPAaHTHBIE (POPMBI.

B pesynbraTe CKpMHHHTa TEPMO(DHUIBHBIX MHKPOMHUIIETOB, OOJIQMAIOIINX IIEUTIOIa3HOM
AaKTUBHOCTBIO, 0TOOpaHo 16 mrTaMMoB rpuoOOB.

CpaBHHUTEIbHOE H3YyYCHHE BBIICICHHBIX KYJIBTYp IO HX CIHOCOOHOCTH CHHTE3UPOBATH
HeJUTI0JIa3bl  TpoBeZieHo Ha cpene Mandels ¢ 2% dunbtpoBanbHOil Oymaroid B Ka4yecTBe
UCTOYHHMKA yriepojga. AHaIM3 IE/UTIOJOJINTHYCCKON AKTHBHOCTH IOKa3al, 4YTO BCE
UCCJIC/IOBAaHHBIC IITAMMbl TPHOOB O00JNAalOT CIIOCOOHOCTHIO OOPa30BBIBATH AKTUBHBIC
HesTonassl (Tadmn. 1).

Tabmuma 1- LlemwmononuTuyeckas aKTHBHOCTh TEPMO(DUIIBHBIX TPHOOB TIPH KyJIbTHBHPOBAHUH HX HA
cpene Mandels ¢ 2% dunbrpoBanbHOit Oymaru

HaumenoBanue rpuboB Temnepatypa OK30KITIOKaHa3Has OHJOTIIOKaHAa3HAsA
KyJIbTUBHUPOBAHMUS, AKTUBHOCTD, €J1/MJI AKTHUBHOCTbD, €JI/MIT
°C
Mucor michei 45 1,15 3,50
Aspergillus fumigatus 23 45 0,76 2,42
Aspergillus fumigatus24 45 0,83 1,80
Aspergillus fumigatus 37 45 0,71 1,07
Torula thermophila 45 0,85 2,50
Thermoascus aurantiacus 1-1 45 1,12 3,32
Thermoascus aurantiacusl-2 45 1,50 5.64
Thermoascus aurantiacusl-3 45 0,71 1,07
Malbranchea pullchella 3-6 50 0,98 2,17
Malbranchea pullchella 3-7 50 1,10 2,36
Humicola grisea 45 1,26 3,75
Rhinocladiopsis vesiculosa 45 0,62 2,0
Acremonium thermophillum 45 1,10 1,68
Sepedonium lanugenosum 45 0,82 2,0
Aspergillus fumigatus 247 45 0,96 2,13
Thermomyces sp.250 45 0,98 2,25

OpHako, BBICOKOM OHMOCHMHTETMYECKOW aKTHUBHOCTHIO OONajanu JUIIb S5 KYJIbTYp
MHUKPOCKONIMYECKMX TrpuboB, a wuMenHo Mucormichei, Thermoascus aurantiacus 1-1,
Thermoascus aurantiacus 1-2, Malbranchea pulichella, Humicola grisea, xoropsie ObuIH
OTOOpaHBI JIS TATbHEUIITNX UCCIICTOBAHUMN.

M3BeCTHO, YTO LEJUTIOJIOIUTHYECKHE (DEPMEHTHI OTHOCATCA K YHUCIY HHIYIUPYEMbIX
(depMeHTOB. B cBA3M ¢ 3TUM, NPOBENEHBI UCCICAOBAHMS 10 M3YYEHHWIO BIMSHUS PA3JINYHBIX
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LEJUTI0JIO30COICPKAIIMX  CyOCTpaTOB Ha OHMOCHHTE3 IISJUTIOJIONUTHYECKHX (EpMEHTOB Y
O0TOOpaHHBIX KYJIbTYP MUKPOMUIICTOB. B KauecTBe HCTOUHUKOB yriiepoja B3sIThl OTHOCUTEIHHO
JICIIEBbIE PACTUTEIbHBIE CYOCTpaThl W UX MPOAYKTHl (M3MeNbUYCHHAs MIIEHUYHAs COJoMa,
KYKYpY3HbIE KOYSPBDKKH U MIIICHUYHBIE OTPYOH ).

BrrsiBiieHO, 4TO MpH BHIPALIMBAHUN TPUOOB HA B3SITHIX IS OIBITA IEJUTIOJIO30COIEPKAIINX
cyOcTparax HaOJIOJaeTCsl YBEIMUYCHHUE 1ICJUTIONIA3HON aKTHBHOCTH B CPABHEHHMU C KOHTPOJIHHOM
cpenort Mandels ¢ ¢uibrpoBanbHOM Oymaroi. ITH cyOCTpaThl OOraThl OCIKOM, COACPIKAT
BUTAaMHHBI, aMUHOKHCIIOTBI ¥ APYrHe (PU3NOJOTHUECKH aKTUBHBIC COCTUHECHUS, U, ECTECTBEHHO,
OpPEACTaBISIOT  cO0OM  MpEeKpacHyr0  MHUTATeNbHYIO  Cpedy s KyJIbTHBUPOBAaHUS
MHUKPOCKOIIMYECKUX T'PHOOB, CTUMYJHPYS HE TOJNBKO POCT, HO M TIOBBIMIAS IEJUTIOIA3HYIO
AKTUBHOCTb.

Y CTaHOBIIEHO, YTO JHJOTIIIOKAHA3HAs M SK30KJIFOKAaHAa3Has aKTUBHOCTH BO3PACTalOT BO
BCeX BapuaHTax omnbita. OmHaKo, HanboJee TOCTYNMHBIM CyOCTPAaTOM OKa3ajliCh MIICHHYHBIC
oTpyOHu, rae akTUBHOCTH epmenTa, ruaponusytomero Na-KMLI, nocturaer 8,95-14,0 en/min, a
AKTUBHOCTh (pepMEHTa, TUAPOIUIYIOUIETO XJIONKOBOE BOJOKHO 3,80-6,13 en/mi. Heckombko
HIDKe ObUTa aKTMBHOCTH KYJIBTYP INpU BBIpAllMBaHMKM MX Ha cpeae Mandels ¢ mueHnuHO#
COJIOMOM U KyKypy3HBbIMU KOYepbIKKaMHU (Ta01.2).

Tabnmuua 2 - BnusHMe HCTOYHHKA YIepoJa Ha LEJUIIOJIOIUTHYECKYIO aKTHBHOCTh IPUOOB

Cpena Mandels, DK30rITI0KaHa3Has OHIOTIIOKaHa3HAS
(coneBoii cocTaB +) aKTUBHOCTb, €]1/MJI AKTUBHOCTD, €J1/MJI
Mucor michei (45°C)
+2% ¢unpTpoBaIbHON OyMaru 1,15 3,64
+2% MIIEHUYHONH COIOMEI 421 11,08
+2% KYKYpY3HBIX KOUEPBDKEK 3,68 10,64
+2% NIIeHnYHBIX OTpyOei 5,15 12,40
Thermoascus aurantiacus1-1 (45°C)
+2% ¢unpTpoBaNBEHON OyMaru 1,50 5,64
+2% MIIEHUYHOU COIOMBI 4,20 9,20
+2% KYKYpY3HBIX KOUEPhDKEK 3,62 8,53
+2% NIIeHnYHBIX OTpyOei 5,44 12,72
Thermoascus aurantiacus1-2 (45°C)
+2% ¢GunbTpoBaILHON OyMaru 1,57 4,70
+2% MIIEHUYHON COTOMBI 49 13,44
+2% KyKypy3HBIX KOUEPBIKEK 2,70 12,72
+2% NIIeHNYHBIX OTpyOei 6,13 14,00
Humicola grisea (45°C)
+2% QunbpTpoBaNBEHON OymMaru 1,26 3,54
+2% MIIEHUYHON COIIOMBI 3,80 6,71
+2%KyKypy3HBIX KOUEPBDKEK 2,54 5,10
+2% NIIeHNYHBIX OTpyOei 4,96 11,05
Malbranchea pullchella (50°C)
+2% QunbTpoBaNBEHON OymMaru 1,1 2,36
+2% MILIEHUYHOU COJIOMBI 2,43 7,85
+2% KyKypy3HBIX KOUEPBIKEK 1.55 3,96
+2% NIIeHNYHBIX OTpyOei 3,80 8,95

CpaBHHTENBHBIA aHAJIW3 DHJI0- M SK30MIFOKAHA3HON aKTHBHOCTH TOKa3aj, u4TO Hambosee
AKTUBHBIMHU TPOIYIICHTAMH IIEJUTIONA3 Ha BCEX MCCIEAYEMBIX CyOCTpaTax SIBISIOTCS IITaMMBbI
Thermoascus aurantiacusl-1, Thermoascus aurantiacus 1-2, a taxxe Mucormichei. Pois
Thermoascu saurantiacus kak aecTpyKToOpa IEIII0NIO3bI yiKe o0cyxaatack B mpormioM [10].
OTO yIUBUTENBHO, HO OBUIO OOHAPYXKEHO, YTO LEIUIIOJIONIMTHYECKUE (PEepMEHThI, U 0COOECHHO
e/I00MOrHpoIa3kl, MOJdydYeHHbIe U3 Thermoascus aurantiacus, Acremonium thermophilum
win Chaetomium thermophilum, uype3BblUaliHO aKTUBHBI B THUAPOJIU3E IEIUIFOJIIO3HOTO
Marepuana. Kpome memmobuoruaponas 3Tu TpuOBI TakXKe COAepXk aT IHAOTIIOKaHa3bl, Oera-
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TJIFOKO3UAa3bl M KCHJIAHA3bl, KOTOPbIE OYECHb MOIXOIAT JUISl JACTPAIUPOBAHUS IIEIUTIOIO3HOTO
MaTepuana. OTU (epMeHThl KHHETHYECKHM BecbMa J(PQEKTHBHBI B IIUPOKOM HMHTEpBAE
TEMIIEPATyp, ¥ XOTSI OHU MMEIOT BBICOKYIO aKTHMBHOCTh TPU BBICOKOH TeMIiepaType, OHH TaKkKe
BecbMa A (dEeKTHBHBI MpPH CTAaHJAPTHBIX TEMIEpaTypax THUIPOiu3a. ITO JelaeT Hux
UCKITIOYUTENILHO XOPOIIO TMOIXOSIIMMH JUTSl Pa3IMYHBIX MPOIIECCOB THIPOIN3a EIUTIOIO3HBIX
CcyOCTpaToB, MPOBOAMMBIX KaK MpPHU TPAAUIMOHHBIX TEMIIEpAaTypax, TaK U MPHU IMOBBIIICHHBIX
TEMIIepaTypax.

Takum 00pa3om, u3 moyB TamkeHTCKON 001acTH BbIAEICHBI TepModrbHbIe TpUOH (14
mraMMoB — pacrtyme npu temmeparype 45°C u 2 mramma Malbranchea pullchella— mpu
temriepatype 50°C). Cpeam oTOOpaHHBIX M HM3YYCHHBIX TEPMO(PHIBHBIX T'prOOB 3 mTamMma
SBIISIIOTCS.  AKTHUBHBIMUA ~ MPOJIYLICHTAMHU ISNIOJIOIUTUYCCKUX (PEPMEHTOB M MOTYT OBITh
UCIIOJIb30BaHbl B OMOTEXHOJOTMYECKHX IIpolieccax MepepadoTKUu pacTUTEIbHBIX OTXOJIOB,
MIPOBOAMMBIX ITPU BBICOKUX TEMITEpaTypax.
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OCIMAIK KAJABIKTAPBIH TEPMO®UJIb/I
MUKPOMUHETTEPMEHBUOKOHBEPCUAJIAY

JKypriziiaren 3epTTey KyMBICTApbIHBIH HOTH)KECIHIIE TOTBIPAK YirinepiHeH 12 TyKbIMFa >KaTaThIH
LEJUTIONIO3aHbl BIABIPATHIH TEPMOQMIBAI MUKpPOMULETTEpAiH 34 mraMaapsl OemiHin anbHIbL. Bapibik
3epTTENreH CaHbIpayKYJIaKTapAblH I[ITaMAApbl, OPTYPJi OCIMIIK IIapyambUIBIFBIHBIH KaJAbIKTapbIH
KOPEK PEeTiHJe MaianaHbll, KeIIeH Il eIII0I03aIbIK GepMEHTT] OHIIpe anaThiH Oelri 0ip KacueTTepre
W€ eKCHJIT1 aHBIKTANAbl. TaHAaJIbIHBII AJBIHFAH KOHE 3EPTTENreH TepMO(UIbII CaHbIpayKyJlaKTapAblH
1IIHEH [eJUTIONIOIUTUKANIBIK ()epMEHTTEPAIH MPOAYIIEHTI peTiHae 3 mTaMM aHaFYPIIbIM OeNCeH i OOJbIM
TaOBUIIBI XKOHE OCIMIIIK KAIIBIKTAPBIH KalTa OHACY YIIiH MalJaTaHbLTYbl MYMKIH.
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BIOCONVERSION OF PLANT WASTE BY THERMOPHILIC MICROMYCETES

Summary
Thermophilic microorganisms-producers of cellulases attract attention of many researchers as
potential agents of many biotechnological processes. As result of conducted study 34 strains of
thermophilic cellulose degrading micromycetes representing 12 genera were isolated from soil samples. It
was established that among selected and studied thermophilic fungi three strains are active producers of
cellulolytic enzymes and may be used in biotechnological processes at bioconversion of plant waste.
Key words: Bioconversion, thermophilic micromycetes

Thermophilic microorganisms-producers of cellulases attract special attention due to
raising interest to biofuel production now. Application of microorganisms reduces cost of
conversion of plant waste at considerable level of cellulose degradation. High velocity of growth
and thermostability of enzymatic complex secure their advantage at application in industrial
conditions and in process of degradation of cellulose substrate in environmental conditions as
well [1-4].

Filamentous fungi represent wide spectrum of biosynthesis of cellulolytic enzymes among
microorganisms. That is why search and study of new active strains of cellulose degrading
micromycetes capable to grow and develop at higher temperature possess special practical
importance.

In these regards, we conducted study on isolation of cellulose degrading fungi from soil
samples, which are capable to grow and develop at higher temperature, and on determination of
their cellulolytic activity.

Materials and methods

The object of study were filamentous fungi isolated from soil samples collected on cotton
producing fields of Tashkent region and from rhizosphere of cotton and wheat plants.

Isolation of cellulose degrading fungi from collected soils samples was conducted by:

1. method of direct sample cultivation;

2. method of limiting dilution culture with cultivation on surface of filter paper humidified
with Mandels nutrient media [5] placed on glass cannulas in Erlenmeyer flasks, and also on
surface of humidified filter paper placed on starvation agar preliminarily poured on Petri dishes.

Sowed samples were incubated at t 40, 45, 50 and 55°C.

Cultures were identified with aid of guiding book [6].

Isolated purified fungal cultures were evaluated for ability to synthesize cellulases.
Mandels medium was used as nutrient medium for screening of cellulose degrading
microorganisms.

Preliminary selection of fungi-producers of cellulases was conducted on 5" day of
cultivation on Mandels medium in conditions of submerged fermentation on rotary shakers (200-
220 rpm at t 45°C). Cultivation was conducted in Erlenmeyer flasks. Sowing material was added
to each flasks in form of conidia (1x10° per 1 ml).

At study of impact of carbon source in medium on cellulases’ biosynthesis by selected
active strains-producers the fungi were cultivated on Mandels medium, which contained as a
source of carbon either 2% of grind filer paper or 2% of grind wheat straw or 2% grind corn
stalks or 2% of wheat bran. Activity of enzyme hydrolyzing cotton fiber and activity of enzyme
hydrolyzing Na-CMC was determined [7, 8].

Content of reducing sugars was determined by method of Somogyi-Nelson [9].
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Results of study and discussion

As result of conducted study from soil samples collected on cotton producing fields of
Tashkent region and from rhizosphere of cotton and wheat plants 34 strains of cellulose
degrading micromycetes were isolated, which were capable to grow and develop at higher
temperature. They belong to genera Mucor, Aspergillus, Penicillium, Thermoascus,
Thermomyces, Torula, Malbranchea, Humicola, Rhinocladiopsis, Acremonium, Ulocladium,
Sepedoni. Thermotolerant forms were prevailing among micromycetes inhabiting rhizosphere of
cotton and wheat.

As result of screening among thermophilic micromycetes possessing cellulolytic activity
16 fungal strains were selected.

Comparative study of isolated cultures on their ability to synthesize cellulases was conducted

on Mandels medium with 2% filter paper as carbon source. Analysis of cellulolytic activity
revealed that all studied fungal strains possess ability to produce active cellulases (table 1).

Table 1- Cellulolytic activity of thermophilic fungi at cultivation on Mandels medium with 2% filter

paper
Fungi Cultivation Exoglucanase Endoglucanase
temperature, °C activity, U/ml activity, U/ml
Mucor michei 45 1.15 3.50
Aspergillus fumigatus 23 45 0.76 2.42
Aspergillus fumigatus24 45 0.83 1.80
Aspergillus fumigatus 37 45 0.71 1.07
Torula thermophila 45 0.85 2.50
Thermoascus aurantiacus 1-1 45 112 3.32
Thermoascus aurantiacus-2 45 1.50 5.64
Thermoascus aurantiacusl-3 45 0.71 1.07
Malbranchea pullchella 3-6 50 0.98 2.17
Malbranchea pullchella 3-7 50 1.10 2.36
Humicola grisea 45 1.26 3.75
Rhinocladiopsis vesiculosa 45 0.62 2.0
Acremonium thermophillum 45 1.10 1.68
Sepedonium lanugenosum 45 0.82 2.0
Aspergillus fumigatus 247 45 0.96 2.13
Thermomyces sp.250 45 0.98 2.25

But, only 5 cultures of filamentous fungi possessed high biosynthetic activity (Mucor
michei, Thermoascus aurantiacus 1-1, Thermoascus aurantiacus 1-2, Malbranchea pullchella,
Humicola grisea), which were selected for further study.

It is known that cellulolytic enzymes are considered as induced enzymes. In these regards,
study on impact of different cellulose containing substrates on biosynthesis of cellulolytic
enzymes at selected fungal strains was conducted. Relatively cheap plant substrates and their
products were tested as carbon source (wheat straw, corn stalks and wheat bran).

It was established that at cultivation of fungi on selected cellulose containing substrates an
increase of cellulase activity is observed at comparison to control Mandels medium with filter
paper. These substrates are rich in protein, contain vitamins, aminoacids and other
physiologically active compounds, and, naturally, are perfect nutrient medium for cultivation of
filamentous fungi; they simultaneously stimulate not only growth of fungi but also increase their
cellulase activity.

It was determined that endoglucanase and exoglucanase activity increase in all variants of
test. But, the most digestible substrate was wheat bran: activity of enzyme hydrolyzing Na-CMC
was 8.95-14.0 U/ml and of enzyme hydrolyzing cotton fiber — 3.80-6.13 U/ml. a bit lower was
cellulolytic activity of fungal cultures at cultivation on Mandels medium with wheat straw and
corn stalks (table 2).
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Table 2 - Impact of carbon source on cellulolytic activity of fungi

Mandels medium, Exoglucanase activity, Endoglucanase activity,
(salts +) U/ml U/ml
Mucor michei (45°C)
+2% filter paper 1.15 3.64
+2% wheat straw 421 11.08
+2% corn stalks 3.68 10.64
+2% wheat bran 5.15 12.40
Thermoascus aurantiacusl-1 (45°C)
+2% filter paper 1.50 5.64
+2% wheat straw 4.20 9.20
+2% corn stalks 3.62 8.53
+2% wheat bran 5.44 12.72
Thermoascus aurantiacusl-2 (45°C)
+2% filter paper 1.57 4.70
+2% wheat straw 4.9 13.44
+2% corn stalks 2.70 12.72
+2% wheat bran 6.13 14.00
Humicola grisea (45°C)
+2% filter paper 1.26 3.54
+2% wheat straw 3.80 6.71
+2%ocorn stalks 2.54 5.10
+2% wheat bran 4.96 11.05
Malbranchea pullchella (50°C)

+2% filter paper 1.1 2.36
+2% wheat straw 243 7.85
+2% corn stalks 1.55 3.96
+2% wheat bran 3.80 8.95

Comparative analysis of endo- and exo-glucanase activity revealed that the most active
producers of cellulases on all tested substrates are strains Thermoascus aurantiacusl-1,
Thermoascus aurantiacus 1-2, and Mucor michei. Role of Thermoascus aurantiacus as
destructor of cellulose was discussed in the past [10]. It is surprising, but it was established that
cellulolytic enzymes, and especially cellobiohydrolases, obtained from Thermoascus
aurantiacus, Acremonium thermophilum or Chaetomium thermophilum, are extremely active in
hydrolysis of cellulose containing matter. Apart of cellobiohydrolases these fungi contain also
endoglucanases, beta-glucosidases and xylanases, which are well suited for degradation of
cellulose matter. These enzymes kinetically are very effective in wide range of temperature, and
though they have high activity at higher temperature, they are very effective at standard
temperature of hydrolysis as well. This makes them exceptionally well suited for different
processes of hydrolysis of cellulose substrates conducted both at traditional temperatures and at
higher temperatures.

Thus, from soils of Tashkent region 16 thermophilic fungi were isolated (14 strains
growing at 45°C and 2 strains of Malbranchea pullchella growing at 50°C). three strains among
selected and studied thermophilic fungi are active producers of cellulolytic enzymes and may be
used in biotechnological processes of bioconversion of plant waste conducted at higher
temperatures.
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