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AHoTauia. lNokasaHo, WO NPUPOAHIA wTam rpyHToBoro rpuba Chaetomium globosum Kunze ex Fr. 377 € akTUBHUM
LentN030NITMHHNM MIKpoOpraHiaMom. MaKcMMasibHi MOKa3HUKKU Lentonas3Hoi akTUBHOCTI rpuba 6ynu 3adikcoBaHi Ha 14-
18 poby KynbTMBYBaHHA. 3aranbHa Uentno3onitmyHa akTtueHicTb C. globosum 377 cknapae 0,223, eHpornwkaHasHa -
0,281, ek3ornwkaHasHa - 0,252 IU/ml (npn KynbTUBYBaHHI Ha cepefoBULLi 3 PiNbTPyBaslbHUM Nanepom), p-rarKo3ngasHa
aKTMBHICTb 6yna BuWa Npu KynbTUBYBaHHI Ha NWeEHWYHI conomi i ctaHoBuna 0,192 IU/ml. Temnepatypa 25-30°C i pH 5,0
NOXXMBHOTO cepefoBuLLa € ONTUMASIbHUMM AN1S NMPOAYKYBAHHS LLeNto1030/iTUHHUX (hePMEHTIB.

Kno4yoBi cnoBa: 3arasbHa LUeNoN030/iTMYHA aKTUBHICTb, €HAOor/toKaHasHa aKTUBHICTb, €K30r/ilokaHa3Ha aKTUBHICTb,
p-rnkKo3ngasHa akTuBHicTb, Chaetomium globosum.
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VIHCTUTYT CeNbCKOXO3ANCTBEHHOW MUKPOOMONOrMN N arponpoMbilieHHOro npoussoacresa HAAH
LLE/TFOTO30J/TMTUHECKAA AKTUBHOCTb INMOYBEHOIO NrPMBA CHAETOMIUM GLOBOSUM

AHHOTauunsa. lNMokasaHO, YTO eCcTecTBEHHbIl/i WTamm no4yBeHHOro rpmba Chaetomium globosum Kunze ex Fr. 377 aBnsaetcsa
aKTUBHbIM LEe/0/1030/IMTUHECKMM MUKPOOPraHU3MoM. MakcumanbHble nokasaTesn LentnnasHou akKTUBHOCTU rpuba 6biamn
3amkcupoBaHbl Ha 14-18 cyTKu KynbTuBMpoBaHuA. Obuwas uennnosonmtnyeckas aktmsHocTb C. globosum 377 coctasnsaeTr
0,223, eHpornwkaHasHasa - 0,281, eksornwkaHasHasa - 0,252 IU/ml (npn KynbTMBMpPOBaHUM Ha cpege ¢ (UNbTPOBaNbHOM
6ymaroii), p-rawokosmgasHas akTMBHOCTb 6Oblna Bbille MPU  Ky/1bTUBMPOBAHUW Ha MWEHWYHONW conome u cocTasuna
0,192 I1U/ml. Temnepatypa 25-30 °C wm pH 5,0 nutatenbHoOW cpeabl SABAAKTCA ONTMMalbHbIMWU ANSA  BbipaboTKu
LLeN1101030/IMTUYECKUX (PEPMEHTOB.

Kniouyesble cnosa: o6was Uennlnn030AMTu4eckass akTMBHOCTb, €HAOr/loKaHasHass akTMBHOCTb, eK30r/lKaHasHas
aKTUBHOCTb, P-r/l0KO3Mga3sHas akTuBHocTb, Chaetomium globosum.
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CELLULOLYTIC ACTIVITY OF SOIL FUNGI CHAETOMIUM GLOBOSUM

Abstract. The maximum total cellulolytic activity of soil fungi Chaetomium globosum Kunze ex Fr. 377 was 0,223 IU/ml,
endoglucanase 0,281 1U/ml, exoglucanase 0,252 IU/mI (when cultured in a medium with filter paper), p-glucosidase activity
was higher when cultured on wheat straw and amounted to 0,192 IU/ml. Maximum cellulase activity was observed at 14-18
days of cultivation. The 25-30 °C temperature and pH 5.0 is an optimal nutrient medium to produce cellulolytic enzymes.
Keywords: total cellulolytic activity, endoglucanase activity, exoglucanase activity, p-glucosidase activity, Chaetomium
globosum.
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MocTtaHoBKa npo6nemu. MoOWyK €KOHOMIYHO BUNpas-
[AaHNX Ta eheKTUBHUX MeTOAiB yTunisauii pOCIMHHNX peLuToK
3 BMCOKUM BMICTOM LLE/ION03N - akTyanbHa HaykoBa npo6-
nema. OAHUM 3 NepCcneKTUBHUX WAAXIB I BUPIWLEHHA €
BMKOPUCTAHHA MIKPOOPraHi3aMiB 3 BMCOKOIO LLe/t0/10300iTNY-
HOK aKTUBHICTIO.

AHani3 ocTaHHIiIX gocnigXXeHb i ny6nikauyii. 3a po-
MOMOrOK Cy4YacHUX O6IOTEXHOMOTIYHUX MeToAiB, TakuX SK
reHHa iHXeHepia Ta uinecnpaMoBaHWIA MyTareHes, BAaNOCb
oTpUMaTh NPOAYLEHTU AyXXe aKTUBHUX LentnasHux dgep-
MEeHTHUX Komnnekcis [5]. WTamun, wWwo BuAiNeHi 3 npmpoaHnx
cy6cTpaTtiB, SK NpaBuio, XapakTepu3yTbCA MEHLLOK Lento-
NO30MITUYHOI aKTUBHICTIO, ane € 6inbw aganToBaHUMW
[0 iCHYBaHHA B HaBKO/INMWHbLOMY cepefoBULLi, MOTEHUiINHO
€KONOoriYyHo-6e3nNeYHMMMN i KOHKYPEHTOCNPOMOXXHUMMU  LLOAO0
abopureHHoi Mikpodiopn. BOHM MOXYTb Ky/bTUBYBatucs
6e3nocepeHbO Ha cyb6CcTparTi, WO € TEXHOMONYHO NPOCTILWNM,
a OTKe - EeKOHOMIYHO pgelleBWwWMM npouecoM. Tomy noWyK
HOBUX NMPUPOAHNX MIKPOOPraHi3MiB AeCTPYKTOPIiB POCINHHUX
PeLToK, 3aNuWaeTbCa aKTyaslbHUM.

KniouoBa posnb y NepeTBOPEHHI Lentono3n y rpyHTi Hane-
XUTb MiKpockoniyHum rpubam. OcobnvBe Micue 3alimaioTb
npeacrtaBHukn pogy Chaetomium Kunze 3aBpsku ix 3pat-
HOCTi aKTMBHO MNpPOAYKYBaTU LEN030NITUYHI epMeHTHn
Ta BMWCOKI KOHKYPEHTOCMPOMOXXHICTIO MO BigHOWEHHIO A0
iHWKX MikpoopraHiamiB. Hamu BugineHo nNpupoaHiin wTam
Chaetomium globosum Kunze ex Fr. 377, akuii WBUAKO
PO3BMBAETLCA | AKTUBHO CMOPOHOCUTL Ha MLUEHUYHIl conomi
[11], a TakoXX XapaKTepusyeTbCs CTIAKICTIO A0 3MMOreHHO]
Mikpodnopu rpyHty [7].

MeTol pocnigXeHb npeacTaBfieHOI poboOTU € OUiHKa
LeNt0N030MITUYHHOI aKTUBHOCTI 3a3Ha4yeHoro wramy.

MeToaunka pocnigxeHb. O6'eKTOM JOCNig)KeHHs O6yB
wtam C. globosum 377 3 Konekuii KOPUCHUX FPYHTOBUX
MiKpoopraHi3amiB IHCTUTYTY CinbCbKOrocnogapcbkoi Mikpo-
6ionorii Ta arponpomMmMcnoBoro BupobHunutea HAAH.

36epiraeTbca Kynbtypa C. globosum 377 Ha cepefnoBuLi
cycnosuin arap (4-5% cyxmx pe4vosuH) [4].

KynbTnByBanu rpu6 3a 26°C Ha pigkomy cepefoBulLli
FetuiHcoHa (K2HPO4- 1,0, MgSO4-MH2D - 0,3, CaCl2- 0,1,
FeSO4- 0,01, NaCl - 0,1, (NH4H2HPO4- 2,0 r/n), Ae eanHNM
oxepenom Byrneyl 6yB inbTpyBanbHU nanip (PinbTpak.
raP) 8,0 r/n a6bo nogpi6bHeHa (0,3-1,0 cm) conoma niIeHuLi
apoi 25,0 r/n (Wo 3a BMICTOM L0031 €eKBiBaJleHTHO
8,0 r/n ginbTpyBansHoro nanepy). Po3umHom 10% HCI po-
BOAMNN 3HadeHHA pH pgo 7,0 [4, 11]. CynepHaTaHT OTpu-
MyBa/iM LWAAXOM LEeHTPUYryBaHHA KynbTypanbHOI pignHn
(5000 g) 25 xB.

BuMmiptoBaHHA Lent0n0301iTUYHOI aKTUBHOCTI NpOBOANAN
3 iHTepBa/IOM B YOTMPU AHI NPOTAromMm 3-X TUXXHIB KyNbTu-
BYBaHHSA.

Ana BU3HAUYEHHSA 3arasibHOi LLenton030MiTUYHOT aKTUBHOCTI
o 50 Mr ginbTpyBanbHoro nanepy («®inbTpak») gogaBanu
1 mn cynepHaTtaHty, 1 wmn 0,05 M HaTpili-yntpaTtHoro
6ydepa Ta iHkybyBann npotarom 1 rog (T = 40°C).

Ana BM3HaAYEeHHSA eK30ratKaHa3Hol aKTUBHICTI Ao 50 wmr
aBiueny (MikpokpuctaniyHa uenwonosa, «EBanap») gogasanm
1 mn cynepHaTtaHTty, 1 mn 0,05 M HaTpili-yuntpaTtHoro 6ydepa
Ta iHKy6yBanu npotsarom 1 rog (T=40°C).

EHgornokaHasy akTUBHICTb Bu3Havann pfieto epmeHTa
Ha Na-kap6okucmeTtumnuentonasy («Sigma»): 1 mn 0,5%-ro
po3umHy Na-KML, B 0,05 M HaTpili-untpatHomy 6ydepi Ta
1 mn cynepHaTaHTy iHKybyBanu npotsarom 30 xB (T = 40°C).

Ana BM3HauvyeHHs B-rnwko3mpasHoi (uesobia3Hoi) akTuB-
HocTi go 1 mn 0,025%-ro po3unHy uenobiosn («Merck»)
B 0,05 M HaTtpin-umtpatHomy 6ydepi pgogaBanu 1 wmn
cynepHaTaHTy Ta iHkybyBanu npotsarom 30 xB (T = 40°C).

JAocnigeHHA nposoAMNOChH BiANOBIAHO A0 MeTOAMK Ta
pekomeHgauiv IUPAC [6, 10]. KinbKicTb peAyKylunx LyKpiB
BM3Hadyann 3a meTogom LUomogi-HenbcoHa B nepepaxyHKy
Ha rnwko3y [4]. KinbKicTb rnoKo3n p[ns BCTAHOBJ/IEHHSA
B-rnoKo3mpga3Hoi  akKTUBHOCTI  BCTAHOB/OBA/IN  [/1IOKO30-
nepokcMagasnHUM MeToAO0M.

AKTUBHICTb LEMI0N030MITUYHUX (EePMEHTIB Bupaxanu
B MiXHapogHux oguHunuax (IU), ski BignosigatloTb Takin

KiIbKOCTI hepMeHTy, Lo KaTanidye YTBOpPeHHA 1 MKMO/b
peaykKyrUunx uykpis (abo 1 MKMOMb FHOKO3U ANS BU3HAYEH-
HS P-rNKo3nAa3HoT aKTUBHOCTI) 3a 1XB iHKYOyBaHHS.

Mutoma uentonosonitnyHa akTmBHicTb (IU/mg) Bkasye
Ha 3arasibHy Lenn030NiTUYHY aKTUBHICTb TaKoro o06'emy
Ky/nbTypanbHOi pignHu, ae Mictutbeca 1 mr npoTteiHy [6,
10]. KoHueHTpauis 6inKy B KynbTypasibHOMY inbTparti
BM3Ha4yanacb crnektpogoTtoMeTpuyHum meTogom (Cd-46,
Pocisi) [8]. BogHeBWiA MOKa3HUK >XMBWUIbHOIO cepeaoBulla
BU3HaA4Ya/IMCb 3a [OMOMOroK aHasisatopa ioHiB Al-123
(YkpaiHa).

BusHavanu BNAMB peakuii cepefoBulia Ha 3aranbHy
LLeNtoN030NITUYHY aKTUBHICTb B fgianas3oHi Big 4 no 8 pH,
3 Kpokom 0,5, 3a BukopuctaHHs 10%-x po3uumHiB HCl ab6o
NaOH.

ANna BU3HAYEeHHs BNAWMBY TemnepaTtypu Ha 3arafbHy
LeMt0N030/ITUYHY aKTUBHICTb FPN6 KynbTUByBann B TEPMO-
cTati nporarom 6 gi6 3a Temnepatypi Big 15 °C go 35 °C
3 Kpokom 5 °C, nouyaTkoBa peakuia cepegosuwa 6yna
HelTpanbHa.

Jocnign npoBogunucb B 3-KpaTHiAi MOBTOPHOCTI, cTa-
TUCTUYHY O06POOGKY OTpUMaHuUX pe3ynbTaTiB 34iicHIOBaIn
BiAMOBIAHO A0 3arasbHONPUHATUX MeTodiB [2], 3 BUKO-
puctaHHam nporpamun Microsoft Excel [3].

OCHOBHI pe3ynbTaTu pochifgXeHHs. fAK BigoMO, ak-
TUBHICTb LENa3Horo (epmMeHTHOro KOMM/IEKCY MiKpoO-
opraHiamy 3Ha4HO MipOK 3a/eXWUTb Bif LLe/t0/1I030BMiCHOIo
cybcTpaTy, nepiogy KynbTMBYBaHHA Ta i3ionoriyHMx ocob-
nueBocTen wtamy [14].

HaBuuwii  nokasHUKW  eK30rawKaHasHoi  aKTUBHOCTI
(puc. 1) cnocTepirannucb Ha 18 fo6y npu Ky/nbTUBYBaHHI
AK Ha pinbTpyBas/lIbHOMY nanepi, Tak i Ha MWeHW4YHIA cono-
Mi, i cknaganm 0,252 ta 0,223 I1U/ml BignoBigHo.

MOXNUBICTb aKTUBHO MPOAYyKyBaTU €K3O0rniKaHasy BKa-
3y€ Ha BUCOKUIN Lentno3onitudHuidi noteHuyian C. globosum
377 i Woro 3paTHIiCTb TrigponidyBatn KpuctanidHi dgopmu
Lenno3mn, xoda Ans OiNbWOCTI rpmbiB XapakKTepHOl €
3[4aTHICTb po3knagaTty nuwe amopdHy uentonosy [1].

B 6inbWOCTi BUNaaKiB eHAor/toKkaHasa € HaliaKTUBHILLO
CK1afoBo0  (PepMEHTHOro KOMMJIEKCY, BOHa 3abe3neuye
po3knag amopdHux dopm uentoso3n Ao uenobiosm [1].
Mpu kynbTuByBaHHi C. globosum 377 Ha cepepgoBuwi 3
GinbTpyBa/IbHUM MNanepoM MakKcuMmalnbHa eK3or/joKaHasHa
aKTMBHICTb cnocTepiranacb Ha 14 p[oby KynbTUBYBaHHSA
i crtaHoBmna 0,281 I1U/ml, maKcumym eHAOTrHOKOHAa3HOI
aKTUBHOCTI Ha MLWEeHMYHIn conomi Big3Hadannm Ha 18 poby -
0,233 1U/ml.

EHpornokaHasa i ek3orjniokaHasa 3a6e3neuvyTb nep-
BUHHWI eTan po3knagy uentno3n. OgHUM 3 nNpoaykTiB i
nerpapauii € ueno6iosa, ska nig Agielo hepmeHTy p-rato-
KO314as3u rigponisyetbcs A0 rokKo3u. Ha BigMiHy Big eHAo- i
eK30rnKaHa3Hol aKTUBHOCTI, p-rnwKo3ngasHa akKTUBHICTb
C. globosum 377 6yna Buwa npu KynbTMBYBaHHIi Ha cepefo-
BULi 3 MWEHWYHOI COJZIOMOI, HIXK Ha QinbTpyBasbHOMY
nanepi. MakcumanbHe 3Ha4yeHHA Pp-TIIKo3NAa3HOI akTuB-
HocTi C. globosum 377 cnocTtepiranocb Ha 18 pgoby i cTta-
HoBuno 0,192 1U/ml. Ak Bigomo 3 niTepaTypHux axepen, ue
ABUWE nNpuTamaHHe Ans 6aratboX LTaMiB MiKpOOpraHiamis
[12].

IHTerpanbHOI OLHKOI LEeNtoa3Horo KoMmnsekcy € 3a-
rasibHa uennasHa akTUBHICTbL. BoHa BU3HavaeTbcAa 3a 3paT-
HIiCTIO (hepMeHTHOro KoMMnaeKcy po3knagatn qinbTpyBasib-
HWIA nanip. [aHi eKcnepuMmeHTy cBigyaTb, WO HaliBuwa
3arasibHa uentnasHa akTuBHicTb C. globosum 377 peectpy-
Banacb Ha 14 i 18 o6y KynbTUBYBaHHS Ha PiNnbTpyBaslbHOMY
nanepi, wo cknagano 0,223 i 0,219 I1U/ml BignosigHo, a
MaKCcMMasibHe 3Ha4YeHHS Mpu BUPOLLYBaHHI Ha MWEeHWYHIR
conomi ctaHosuao 0,199 1U/ml.

MnuTomMa uentono3oniTMYHa akKTUBHICTb XapakKTepusye 3a-
rasbHy Uentos0300iTUYHY aKTUBHICTb TakKoro 06'eMy Ky/b-
TypanbHOI pigMHM B AKiM MicTUTbcAa 1 Mr 6inkKy. [aHui
nokasHuk C. globosum 377 npu KynbTMBYyBaHHI Ha Qinb-
TpyBanbHOMY nanepi 6yB BULLWIA, HDK Ha MWEHWYHI conomi
NpoTAromM BCbOro nepiogy pocty rpuba (puc. 2).
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Puc. 1. AnHamika ek3ornwkaHasHoi (a), eHgornwkaHasHoi (b), B-rnioko3ungasHoi (c)
Ta 3aranbHoOi yentonasHoi aktusHocTi (d) rpmba C. globosum 377
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Puc. 2. OuHamika nutomMoi yentnasHoi aktTuBHocTi C. globosum 377

MakcumasnbHe 3Ha4dYeHHA MNUTOMOT  LLesIi0/1030NITUYHOT
aKTUBHOCTI y BapiaHTi 3 (inbTpyBaNbHUM nanepoMm crocTe-
piranocb Ha 14 o6y (1,10 in/Ti), ay BapiaHTi 3 MWEHNYHOK
CONIOMOI - Ha 2 i 18 aoby Ky/bTUBYBaHHSA.

Baxnneum KpuTepiem, WO [A03BONSAE OLIHUTU MOX/UBIC-
Tb MPaKTUYHOro 3acToCyBaHHS MiKpoopraHiamy, € BMAUB
TemnepaTtypu Ky/nbTuByBaHHA i pH cepeposuwa Ha
aKTUBHICTb  6iOCMHTE3Y HUM  eK3odepMeHTiB.  PaHiwe
Hamn BcTaHoBNeHO, wo C. globosum 377 moXe poctu Ha
cycnoBomy arapi B TemnepatypHomy iHTepBani Big 14°C
no 35°C ta npu BOogHEBOMY MNoOKa3HWKy 4,2-11,2 pH, ontu-
Ma/IbHUMWN 3HadyeHHaMu € 25-28°C T1a 6,4-7,2 pH [11].
LlentonasHa akTtuBHicTb C. globosum 377 3pocTae 3i 36inb-
weHHAM TemnepaTtypu Big 15°C i gocaArae ontumymy 3a
25-30°C (puc. 3, a), Wwo BignoBigae 3Ha4YeHHAM ONTUMYMY
pocTy. BcTtaHOBNEHO, WO Yy Ny>KHOMY cepefoBULLi LentonasHa
aKTUBHICTb NPOSABNAETbCA cnabko i 3poctae 3i 36inblIEeHHAM
KuUcnoTHocTi (puc. 3, b). MakcumanbHe 3Ha4YeHHA [0CAraeTbCa
npy pH 5,0, HWXX4Ye 3Ha4YeHHA pH XWUBWUILHOrO cepefosBuLLa
NPUrHiyye gaHy akKTUBHICTb.

Omxke, Npu BupowyBaHHi C. globosum 377 Ha cepefoBuLi
3 hiNbTpyBa/ZIbHUM NanepoMm CrnocTepiraeTbCAa MakcumasibHa
eHflornKaHasHa, ek3or/kKaHasHa, nuTtomMa Ta 3aranbHa
LuentonasHa aKTUBHOCTI, ane Ha MWeHWYHilA conomi Buwa
B-rntoKo3ngasHa akTMBHICTb. Ha 060X cepepgoBuLiax makcu-
MyM LefnitoNa3Hoi akTUBHOCTI cnocTepiraBcs Ha 14-18 poby

KY/IbTUBYBaHHS.

AHanisyun nitepaTtypHi gaHi MOXXeMO KOHCTaTyBaTu, Lo
wtam C. globosum 377 3a UeA/1030iTUYHOID aKTUBHICTIO
MaEe MeBHi nepesBarn Haj BifOMUMW NpeAcTaBHUKaMU poay
Chaetomium Kunze [9, 11, 12] Ta moXxe 6yTn BUKOPUCTaHWUN
AK NepcneKkTUBHWUI AECTPYKTOP POC/ANHHUX pPelToK 3
BMCOKMM BMICTOM L,E/H0/103U.

BucHoBKU. MNpoBegeHMU AOCNIAXKEHHAMWN BCTAHOB/IEHO,
WO NpUpPOAHil/i wTtam rpyHToBoro rpuba C. globosum Kunze
ex Fr. 377 € akTUBHUM LLe/10/1030/1iITUHMHNM MIKPOOPraHi3MoM.
MpoaykyBaHHA ek3orntkaHasn C. globosum 377 i3paTHicTb
rigponizyBatn KpucTasiiyHi opMn LLe103N BKa3ye Ha Moro
BUCOKUI LEeMN030NITUYHUIA noTeHuian. HaliBuwa 3arasbHa
uentonasHa akTuBHicTb C. globosum 377 cnocTepiranacb Ha
14 i 18 poby i cknagana 0,223 i 0,219 1U/ml, makcumanbHe
3Ha4YeHHA NpyY BUPOLLYBAaHHI Ha MLWeHWYHIlA CoONoMi CTaHOBMNO
0,199 IU/ml. MakcumanbHe 3HayeHHsa B-rnwkKo3ngasHoi
akTmBHocCTi C. globosum 377 cnocTepiranoce Ha 18 pgo6y
i ctaHoBuio 0,192 1U/ml. BcTaHOBMEHO, WO Yy JNYXHOMY
cepefoBuLi LentonasHa akTUBHICTb MNPOABASAETbCA cnabko
i 3pocTae 3i 36ibLIEHHAM KUCMOTHOCTI. TemnepaTtypa 25-
30°C i pH 5,0 noxuBHOro cepefoBulia € OMTUMaNbHUMU
0N NPOAYKYBAHHA LEentNo30iTUYHUX depmeHTis. Ltam
rpyHToBoro rpuba C. globosum 377 3a LeNnton0300iTUHHOK
aKTUBHICTIO Mae nepesBarn Hagj BiAOMUMW MpeacTaBHUKaMU
pogy Chaetomium Kunze Ta MOXe 6yTW BUKOPUCTaHWUI 5K
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Puc. 3. Bname Temnepatypu (a) tTa pH xuBunbHoro cepegosuuia (b) Ha 3aranbHy LentON0300ITUYHY
akTuBHOCTI C. globosum 377

NepcnekTUBHUI LeCTPYKTOP POC/IMHHUX PELITOK 3 BUCOKUM
BMICTOM LLe/1t0/1031.
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