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SAROCLADIUM STRICTUM - nEPCnEKTWBHhIIIt TIPOJJYUEHT
llPOTEOnWTMqECKHX~EPMEHTOBCBWPA~EHHOA

$H6PHHOnWTHQECKORAKTMBHOCTbID
KOPHIJeHKO f.U., DUllaHeHKO E.H., Moxeeea 8.11., KOKae8a 11.10.,

OCMon08C1wu A.A.) lllapxosa T.C.
MOCKOBCKUli tocyoapcmeennmu yuueepcumem uu. M.B. JIOMOJlOC08Cl

!l>W6PIU<OJllH KaK npouecc paCTBOpeH~1I TpOM­

60B npenorapaiuaer 3aKynopKy KpOSCHOCHhlX CO­

eynon CC)'CTKaMI1 q>116pllHa 11 nannercn n3)1(HOCl 3a­

IllHTHOt1 pea!<Ul1eCi opran 113M3. TPOM60flHTH4eCKl1e

npenaparu-npOTe11H33bl, BbICOKO'l y OC1'S~Ten bH bl e K

KOMnOHeHTaM TpOM6a 11 pacuiennmourue ero CTpyK­

rypy, no -npesoresry OCTalOTC}{ nocTpe6oBaHHbiMli

naTorCHent'feCKJ.lMIA CpenCTBaMI1 llC'ieHI1R cepaev­
HO-COCYJlMCTbIX .la60fleB3Hl1l1 11 11)( TpOM6oTLo14CCKl1X

OC!lO>KHCH 1411.
B TpOM60mIT114eCK0l1 repanna ace 60llbtllee B/Hl­

MaHI1C npl1 611eKalOT M l-IKpo6Hble qm6pl1 HOllI1Hl'iC­

CKKe c!>epMeHTbl K3K H:l116onee nepcneKTHBlible . CpeJlL1

nponyuearos W"POKO I1CnOllb3ylOTCH 6al<Tepl1M pO,IJ.3

BadJius. XOTII epepMeHTbI C <!>116pUHonWT~\jeCI<OU aKTMB­

HOCTbJO 06Happ<eHbl Y 3KTHHOMl111eTOB, aonopocncsi
K rpU60B (Aspergillus ochraceus, Fusarium oxysporum,
Penicillium chrysogenum, Rhizopus chinensis \.1. Ap. 16}.
CnOC06HOCTb npOTeOlll1Tl1yeCKWX epepMcHToB rpLo16oB

K CeneKTI1BHOM y npOTeoIHi3y onpenenana Hart panneH He

pa60T MHOrl1X I-ICClIeL\OOaTelTe'i-M11 KOITOroB. 3aHllTbDC

nOIlCKaMJ111penapaTOB lJ)Hl ne4elH·1}1 l1 JlHarHOCTHKH H:l­

p)'UIeHI1~ el'lCTeMbl reMOCTa3:l 15).
Cpena HOBblX nponyuesroa y ~H6oB YKa3blBaJOT

SHAM pona Bionectria [71. HaMH 06Hapy)l(eH w,aMM

Sarocladium strictum (W. Gams) Surnmerb, c Bblpa)l(eH­

HOH c!>H6p"H01B1TJlJ4eeKOCl aKntBHOCTbJO, '1TO ooycnos­
/IJ1BaeT ero B03MO)l(HOe nplilMeHeHHe a cocraae Tepa­

nearusecxax cpencr s,
POA Sarocladium (HypocreaJes) 6blll Bbl,IlenCH 113

6onbworo nOJlI1q>~lfIenl'fHoropona Acremonium na OC­

HOB:lHI1I1 MynbnmOKYCHoro cj>111l0reHeTl14eCKOro aHa­
nasa UHK [9). B JlalTbHe~LUeM aa OCHOSatH1H q,eHoTli­

nW-IeCKKX llaHHblX 11 q>l1nOreHt:H1I.(eCKI1X TlOCTpOeHli~

KOHI.lCnUl1n Bl-IJlOB p0.I\a Sarocladium 6brna TlepeCMOTpe­

aa, 6b111 onacau pxn H09blX BK.ll06 (3) . B aacroauiee ape­

Mil npli3HaeTCJl 19 6~t.n:OB 3TOro pona C Tl1nOBblM Bl1AOM

S. oryzae [I OJ.
Mopoonorusecs« ponu Acremonium 11 Sarocladium

O'leHb 6JlH3KI1. xo q>11f10reHeTI1'feCKl1 ynaneHbl APYl OT

Apyra, Acremonium pO/{CTBeHeH Bionectriaceae, TaKeo­

HOMI1'1eCKOe nOnO>KeHl'le Sarocladium AO CHX nap OCT3­

ercs HellCHblM {9, [11.
Sarodadium MO>l<eT 6blTh Mop<p01l0rl1'feCI01 Alo1ep­

~epeHl.llip0B.aH OT Acremonium K3K l-IMeKlUl,H'1 60llec

JUlHHHble tPHalll1Jlbl, orxonsume OJll-lHO'iHO OT serera­
THBHblX ruq, I1JHi KOHli,L(lieKocuea. xoropsie I1HorA3 i0oi0­

ryr 06~tnbHO BeTBIfTbGl, otipasoeauae« aJlen04>l1anI1A.

He OTneneHHbJX 6a3allbHoC't cenToi"1 OT rHepbl, C Xopowo

3aMeTHblMK BOpOTHI1'l.KaMW, 06P:l30B3HlieM 60llec YJl­

nHHeHHblX KOHJ1.QJ.1.f1 [2, 91.

B l.lenOM. pon Sarocladium BKII104aeT BliAbl, peanx­
ayiouure paauue 3KOllOnllJeCI<l1e Hl1l(Jli. B 60llbLUliHcTBe

3TO narorexsr paCTeHI111, KOTopble 6blfll1 BbJ.neneHbl li3

MeCT nOpa>l<eHl-1w. C noaepxaocra >KloIBbiX ~JJ 11 Mep-rBblX

'iaCTeW paCTeHI1H 11f111 1.13 noxaer. BI1Jl, S. mycophilum
YKa3blB31OT KaK e.nI1HCTBeHHbtii MIiKOnapa3l1T B 3TOM

pone. j],IlR psna BI1~OB 1oI3BecTHbi l1 KnJ1HJ14eCKI1C l130­

flRTbl, BTOM 'H1C1Je ~aCTHWI(l.f naroreseaa p33ml'fHblX

3d60neBaHMW l.(el106eK3 [4].
B naooparopa« aHTli611oTH1<OB Kaep.MI1Kpo6HO­

1l0rMl1 ol1onorl1'1eCKorO <!>aKYllbTen Mry B 2015 r. 113

XpaHRUI,d'ICJl B KOllJleKlVlW xynsrypsr Arthrobotrys longa
6hllI asrnenea UITaMM rpl16a C q)l-l6pJlJHOllHTJ14eCKO~

3KTtiBHOCThJO. Cornacso npOBe.L\eKHOMY ceKoeHHpoBa­

Hmo lTS-perl10Ha p,UHK, 3 ,31Ol<e no MOP<POlloro-KYJlb­

TypallbHI>lM np1'l3HaK3M. Oli 6bln 11.QeHTl1cPl1J.lI1POS3H

K3K Sarocladium strictum (syn. Acremonium strictum).
¢l1nOreHeTKl.(eCK",e I1CClIeAOBaHI1R nOK33blBalOT

6nl13KOe pOACTBO S. strictum c S. pseudostrictum 11 S.
bactrocephnlum, aK,Ilbl o6pa3}'lOT XOPOlllO nonnepsorsa­
eM}'IO KlTa,I\Y (3). Moprponoraxecxae napaMeTpbl 3Tl-O(

rpex sanoe TaK)I(e O':leHb 6m13KI1 . Sistrictum no MOpQ>O­

noro-KynbTypanbHbJM npl13H3KaM 6blBaeT Tpy.LIHO OT­

1ll-1411Tb 1'1 OT S.kiJiense 121.
3KOnOnl'ieCKafl aMnlll1TYAa S. strictum 04eHb 1111-1'­

poxa [I]. Vl30ITflTbi IHIlla 6blfUi Bbl.QeneHbl 113 no-resr, C

o6pa6oTaHH0l1 .npeBeOIHbl, 113 pasocoepsr Pa:Jlll1'1HbIX

paeTCHI1t1. co CTeH I1 Jlpynlx BJla.>l<HbIX nOBcpXHOCTei,

TeTlJJWU. C MepnlblX 11 >Kl-IBblX paCTeHI1H. 113nOpa)l(eHHOif

BOIlOCl1CTOi"l 4aCTM rononsr 'ieITOBeKa, rpl16 o6Hapy)l(eH

Y nauHeHTOB C XpOHI14eCKHMH nero4HblMloI 3a6ollCBa­

HtlllMI1 (2,4)_ no n~ToreHHbtM CBOi{CTSaM. rpl160THOCllT

K nepaovy 6a30BOMY ypOB1l1O 61106e30naCHOCTH (BSL·
1) W, 1l0-BliAuMOMy. OH 11611lJeTCJl )"-IacTHI1KOM WHBa·

3HBHOif l1H4>eKUl1l1 MMMYHOnenpeCCI1BHblX naul1CHTOB

(41 . 113BeCTHbl MHor041ofCIleHHble cn}"{a~l BblJ!.eJleHl1Sl

S. strictum C rpl1608 pa3Hbi x Tal<COHOMJ1'leClU1){ rpylln,

KaK aCKO-. TaK 1'1 6a3~AHOMWl.{eTOB - lnonotus ('lara).

Hypoxylon, Fomitopsis, Microsphaera, CO cxnepouaes
Botryotinia ~ np. \2. 11. Xapaxrep 83a"MOOTHOLUeHH~

S. strictum c JlpyTWMI1 rp116aMH TOI.(HO He YCTaH0611eH 11,

TlO-BHJ!.liIMOMy, MO)l(eT 6bnb paanaseu - OT canpOTpo­

epml AO MI1KOnapa3HTl-I3Ma,

B rny611HHow KynbType ua cHHTeT1iI4ecKoit cpejte,

C I1CnOlTb30BaHl1eM HCTO'fHHKOB a30Ta B OKHcneHHow

epopMe. npn tH1.3KOM COOTHOWCHHI1 yrnepona 11 a30Ta 14

3Hal.(emHI)( pH , 6m13KwM K He~1TpanbHblM, rpJi6 pacrer

B BJIJ,ne MeJlKOAHCnepcHow MaCChI, COCTORU!CW 113 Tl'!)I(ew

c1Ia60 BeTBRlLlerocSl M 11 l{en I1Jl, C MHorO'iI1CJleHHbtMH

<!>l1anl1,llaMliIl1 Oa3f1bHo·na/lOI.(KOBM.QHbIMl1 OJlHOlmeT04­

HblMH KOHHAI1AMI1, .o.nWHOH 3-5 MKM.
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Ilpn u3)"Iemul q,u3uoJIoro-6uoXUMJ1qeCKUX CBOUCTB 
nanaoro MI1KpOMJ1.QeTa 6bIJIO BbIRBJIeHO, QTO UlTaMM 
S. strictum CeKpeTJ-fpyeT npOTeOJIJ1TJ-lqeCKUe <pepMeH­
TbI CBblpa)f(eHHOJ1: q,116PI1HOJIHTUlIecKoi1 aKTI1BHOCTblO, 
KOTopaH 3aKlllOQaeTCH B cnoc06HOCTU KaK rl1,n,pOJIU30­
sars <p116pUHOBble CryCTKU B yCJIOBURX in vitro, TaK U 

npoasaars axrnaaropnoe p,eil:cTBl1e no OTHOllleHl11O K 
KlllOQeBoMY 6ellKy <p116PI1HOJIHTHQeCKoi1 O1CTeMbI xeno­
sexa - nJIa3MI1HOreHY. Orrpenexernre <pJ16PHHOJII1Tl1l1e­
CKO« aKTI1BHOCTH B KyJIbTypaJIbHoi1 )f(11,n;KOCTI1 (MeTo­
AOM Acrpyna na q,J16PI1HOBbIX nnacrnaax no pa3Mepy 
30H JII13HCa, BMM2

) nOKa3aJIO, xro ee 3HaQeHHC (300-500 
MM2

) conOCTaBI1MO 11 ,n;a)f(e npeBbIIllaeT raxoaste y,n,py­
rI1X MHKpOMUn;eTOB (5]. 

B KyJIbTypaJIhHoi1 )KVI,T\KOCTU, oT06paHHoi1 Bcrarm­
onapaoa <pa3e pa3BHTuR rpatia, 06Hapy)f(l1BaeTCH TaK­
)f(e VI Hecne.QI1q,UQeCKaR npOTeOJIMTl1'IeCKaJl. (Ka3el1HO­
11I1Tl1'leCKaR) aKTUBHOCTb, QTO MO)KeT YKa3blBaTb KaK aa 
KOMIIJIeKC npOTeOJIHTHQeCKJfX q,epMeHTOB, ofipaayesasix 
Sistrictum, TaK Hna I1X cnen;H<pHQHOCTb no OTHOIlleHHIO 
K KOMnOHCHTaM <p116PHHOJIHTI1QeCKoi1 CI1CTeMbl QeJIO­
sexa. Czrenyer OTMeTMTb, -rro npOJIBJIeHUe aKTJ-1BaTOp­
HOM K I1JIa3MHHoreHY aKU1BHOCTH BCTpeQaeTCJI cpep,H 
npOTeJ-lHa3 MMKpOMUn;eTOB He QaCTO [8], 11 raxae <pep­
MeHThI C'II1TaIOTCH HaH60JIee npe,n,nO'lTI1TeJIbHblMI1 ,n;JIH 
pa3pa60TKI1 <pH6pUHOJIUTI1'leCKl1X cpencrn «aenpasroro 
p,eHCTBHJI», Qpe31:1bIQatiHo BOCTpe60BaHHblx B cospe­
MeHHOl'1 Me,ll.Hl\J1He. 

YKa3aHHbIe csoacma ,n;eJIaIOT S. strictum nepcnex­
TUBHbIM npo,n,y.QeHToM <pH6PHHoIIHTHlIecKI1X <pepMeH­
TOB aanpasrreaaoro ,ll.eMCTBU$!, xoropsre MOryT HaMTI1 
csoe I1pHMeHeHl1e B COCTaBe TepaneBTI1'feCKUX Cpe'ICTB 
JIeQeHI1JI TPOM603M6oJUfQeCKI1X OCJlO)KHeHHH. Cno­
C06HOCTb K CeKpe~1111 TaKl1X <pepMeHToB npH pocTe 
ua npocroa, p,erueBoi1. ITI1TaTeJIbHOH cpene MO)f(eT OKa­
3aTbCJI 3KOHOMM'ieCKI1 BbIro,n,HbIM J1,JIJI pa3pa60TKl1 6110­
TeXHOJIOrl1'leCKOrO npouecca nOJIyqeHJ1JI npOTeHHa3 
S. strictum. 
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IIPAKTI1QECKI1E ACIIEKTbI MCIIOJIb30BAHJUI BA3J1,D;MAJIbHbIX fPI1BOB B CBP­

TEXHOJIOnUIX IIOJIYQEHI1H BJ103TAHOJIA J13 JIMfHOIJ;EJIJIIOJI03HOfO CbIPMI
 

KOJICe81lUK08a E.IO., Ilempoea ,a.A., llillbtpeaa A.B., Bapxoe A.B., BU1l0Kyp08 B.A. 

Dl103TaHOJI JIBJlJIeTC$! )KJ1,ll.KI1M BbICoK03HepreTH­
QeCKI1M TOnJII1BOM, CbIpbeM ,ll.JIJI nOJlyqeHI1JI xoroporo 
lIBAAeTOI, npeI1M}'ll\ecTBeHHo, 11l1rHOl.\eJIJlIOIl03a. J1c­
nOJlb30BaHl1e Ill1rHOn;enllIOJl03HOrO CbIPbJI He TOJIbKO 
n03BOJI$!eT 1136e)KaTb KOHKypeH.Ql1U C nmnesoa npo­
MbIIllJleHHOCTbIO, HO Hcnocoocrnyer peureiono Ba)f(Hoi1. 
3KoJIorl1QeCKOH np06JIeMbI - YTI1JUf3a.Ql1l1 OTXO,ll.OB ,n,epe­
aooepaoarsraarouiea, CeJIbCKOX03HHCTBeHHOH 11 Apyrl1X 
OTpaCJIeH npOMbIIllneHHOCTI1. 

BbI,ll.eJIJIIOT QeTbIpe OCHOBHbIe TeXHOllOrJ1H nOJIy­
QeHI1JI 6H03TaHOJla 113 JIl1fHO.QeJIJlIOJl03HOfO csrpss: 

PfY He¢mu u za3a (HMY) UMeHU 11. M. Tytixuna, MOCK8a 

SHF (separate hydrolysis and fermentation - paaaenea­
HbIM fHAPOJIH3 11 q>epMeHTan;I1$!), SSF (simultaneous 
saccharification and fermentation - op,HoBpeMeHHoe 
ocaxapl1BaHHe H <pepMeHTan;HlI), SSCF (simultaneous 
saccharification and cofermentation - ozmoapeaeaaoe 
ocaxapxsarme H cotpepaearanas), CBP (simultaneous 
saccharification and cofermentation - KOHCOJIHll,l1pO­
BaHHaR 6110nepepa60TKa) [1-11]. CBP-TeXHOJIOrIUI 
HBJIJIeTC$! HaH60nee nepCneKTl1BHOM, TaK KaK npe,ll.IlO­
naraer HCI10JIb30BaHl1e )KHBbIX opraHH3MoB aa ncex 
TeXHOJIOI'l1'leCKl1X aranax, BOTJIUQl1e 01'OCTaJlbHbIX rex-
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