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KaroueBbie caoBa: Gasumuansuble rpubEI, TEXHONOIHH mepepaboTky,
TeXHOTEHHbIE OTXOZBL. ‘

OmDHUME M3 OCHOBHEIX M CaMblX MHOIOYHC/ICHHEIX IpeCTaBUTENeH
KMBOTO [apCTBA SBISAIOTCA IPHOBL, KOTOPEIE HACEJISIOT IPaKTHYECKH BCe
SKOTIOrH4eCcKHe HUIIK. basuauoMuiers: — BBICIMe PHGBI © MHOTOKICTOYHEIM
MHLETHEM, K KOTOPBIM OTHOCATCS 0KOIO 30 ThIC. BURoB. XOTS 6a3HAHOMUIIETE
BCTPEHAIOTCA B CaMbIX PasHOOODA3HEIX SKOCHCTEMAX, BKIOYAS JIyra, CTenH
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IyCTBIHM, Hau(olee IMTMPOKO OHM IIPENCTABIEHBI B JIECHBIX BKOCHCTEMAX.
OcHoBHast (QyHKUHS GasMIHOMHIETOB B IIPHPOJAE — DPA3NOXKEHHUE JUTHUHA M
[EJTION03b], © UMEHHO 3Ta CIIOCOGHOCTE NPUBIIEKACT NPUCTAIFHOE BHUMAHUE
ucciegoBaresiell KaK ¢ TOYKM 3DCHMS IIOHMMaHHsS MEXaHHU3MOB HAaHHOTO
npouecca, Tak ¢ Henbio pa3paboTku GMOTEXHONOTHH YTHIM3ANH JPEBECHBIX U
PACTUTENBHBIX OTXOMOB.

Herpaganus 61onoauMepoB U KCeHOOHOTHKOB B IIPHPOAE MO AeiicTBHEM
JUTHOMUTHYECKUX (BEPMEHTOB OGasHIMalbHBIX T'PHOOB SBJISETCS TMPOLECCOM,
HHTEHCHBHOE H3YYEHHE KOTOPOro, IpPekAe BCEro, BEI3BAHO MOTPEOHOCTAME
CO3ZaHU KOJIOTHHECKH 6€30IacHBIX OHOTEXHONOTHIA.

B nacrosmee BpeMst GasupmaipHbIe rpubbl HamGoilee BOCTpeGOBaHBI B
TEXHOJIOTHAX OYHCTKH, TPeOYIOIMX PasIoXeHUs! THTHIHA U ero MOAnudHuKanuii.
JIMTHYH- ¥ JHTHUHIEIUTIOTO3HEIE OTXOMB! 00pa3yloTces, IIaBHEIM 06pasom, KaK
PE3yNbTaT  CeNbCKOXO3AHCTBEHHOM  JMeATeNBHOCTH  (CONOMA), &  TaKxe
COCTABIAIOT  3HAYUTENBHYH) HacTh  OBITOBRIX  OTXOIOB ¥  OTXONOB
JepeBoobpabaThIBalomIell i HEINTI0N03H0-0YMa)KHOH IPOMBINICHHOCTH,

Ha mpoTsikeHHH TOCHENHUX JIET HHTEpPeC K  HCIOJB30BAHHIO
6a3suIMOMHLIETOB I Jerpajallid  JIUTHOIEUTIONO3HBIX MaTepHaloB |
KCEHOOHOTHKOB 3HAYUTENBLHO BBIpOC. IJ0 IpeXXHeMy MHOTO HCCIIeAOBaHUN
TIOCBSIIEHO JUTHONUTHYECKAM (epMeHTaM, IpudeM OONBIIMHCTBO pabot
MOCBAIIEHO pa3paboTKe IOAXOZOB K Jierpajalidd KCeHOOHOTHKOB U
JIATHOIEIMIONIO3HBIX MAaTepHalioB, MONYYEHHIO DPeKOMOWHAHTHBIX LITaMMOB
NPOJYLEHTOR 3THX (EPMEHTOB W YBEIUUEHHIO WX 3(PGHEKTUBHOCTU KATANK3E,
pH- 1 TepMocTaBUIEHOCTH.

ITpoBe/ieH bl aHANH3 JUTEPAaTyphl BBIABMI, UTO B HACTOSIIEE BPEMS
HCIONb30BaHMe OasuAHaNBHEIX TIpubOB B TEXHONOTHMSAX IepepalOTKH |
YTHIIM3AIHYA TEXHOTeHHBIX 00pa30Baniil W OTXOMOB BOSMOKHO ITO CIEIYIOIINM
OCHOBHBIM HAIIPaBIICHUAM:

— OYHCTKA 3arpsA3HEHHBIX BOJ (B TOM YHCITE CTOYHBIC BOJbI TEKCTHIBHOH
npomsinuterHocTd ¥ LIBK; BojE!, 3arpsisHeHHBIX HEQTIHBIMY YITIEBOIOPONAMI;
BOJHAs CYCIIEH3Us, OCTaloMIelics mocie KoaryJsiliiy JaTteKkca IIpy IIPOU3BOACTRE
PE3UHBI; CTOYHBIC BObI, COIEPXKALIME TSKENbIe MeTalUIBl M PaJUOHYKIUIBL ),

— OUHCTKa 3arps3HEHHBIX 1Mo4YB (B TOM 4YHCIe, 3arpsi3HEHHBIX
KCEeHOOMOTHKAMY |, TSXKETIbIMU METallIaMu );

— pasoXKeHHe TPYAHOLEerpafupyeMbIX cyOCTpaToB (B TOM HUCHE JHUTHUH-
A JIUTHHHIEUIIONO3HBIX  OTXOJOB,  HU3KODHEPreTHHEeCKHX  yried u
CHHTETHYECKHX IONIMEPOB).

Paboma swinonnena npu gunancosoi noddepoicke I'K Nel6.512.11.2028 ¢
pamkax QLI  «Hcenedosanus u  paspabomku KO NPUOPUMEMHLIM
HANPABNEHUAM PA3GUMUA HAYYHO-MeXHONo2u1eckoeo xomniexca Poccuu na
2007-2012 200061»
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USE OF BASIDIOMYCETES IN INDUSTRIAL WASTE PROCESSING
AND UTILIZATION TECHNOLOGIES

1’3, Kulikova N.A.%, Klein 0.1}, Koroleva O.V.!
A.N. Bach Institute of Biochemistry, RAS, Moscow,

’Moscow State University, Moscow,

Veles Ltd., Moscow, Russia.

E-mail: klein_olga@list.ru.

One of the basic and most numerous representatives of the living kingdom
are fungi that inhabit practically all ecological niches. Basidiomycetes are higher
fungi with multicellular mycelium which include approximately 30 thousand
species. Although basidiomycetes are found in various ecosystems including
meadows, steppes, and deserts, most commonly they are represented in the
forest ecosystems. The main function of basidiomycetes in nature is to
decompose lignin and cellulose. This ability attracts the attention of researchers
both in terms of elucidation of lignin degradation mechanisms and in order to
develop the biotechnologies of wood and plant waste utilization. )

An intensive study of the enzymatic degradation of biopolymers and
xenobiotics in the nature is primarily caused by the need to create
environmentally friendly biotechnologies.

Currently, basidiomycetes are of most demand in technologies that require
decomposition of lignin and its modifications. Lignin and lignocellulosic waste
are produced mainly during agricultural activity (straw) and constitutes a
considerable part of household waste as well as wood processing and pulp and
paper industry waste.

Recently, the interest in using basidiomycetes for degrading
lignocellulosic materials and xenobiotics has significantly increased. Numerous
studies focus on investigation of ligninolytic enzymes, obtaining recombinant
strains producing these enzymes, increasing the efficiency of catalysis, pH, and
thermal stability as well as the development of approaches to the enzymatic
degradation of xenobiotics and lignocellulosic materials.

The analysis of current state of art revealed that basidiomycetes can be
used in technologies of processing and utilization of technogenic wastes in the
following directions:

(1) Purification of contaminated water (including sewage water of textile
industry and pulp and paper mills, water contaminated with petroleum
hydrocarbons, water suspension remaining after latex coagulation in rubber
industry, and waste water containing heavy metals and radionuclides);

(2) Soil decontamination (including soils contaminated with xenobiotics
and heavy metals);

(3) Degradation of recalcitrant substrates (including lignin and
lignocellulosic waste, low-energy coal, and synthetic polymers).
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CKPUHHHI DO®EKTHBHBIX IIPOAYIEHTOB JIAKKA3 C
ONPEJAEJEHHBIMHA ®YHKIIMOHAJBHBIMHA CBOMCTBAMHU

®epopoea T.B., I'ostenkuna C.A., Kopoaesa O.B.
Huemumym 6uoxumuu um. A.H. Baxa PAH, 2. Mockea, Poccus.
E-mail: fedorova_tv@mail.ru.

Kumwuessie cioBa: 68,3HIIHOMI/IH€TBI, JJaKKasa, CKpPHUHHHI, TICHBI,
(I)yHKIIPIOHaIILHI:‘Ie CBOMCTBA, MOJIEKYIAPHO-TCHETHYECKas1 Opranu3anms.

Basunuaneuple rpuCbl  HIparoT BeAYIUYIO pOJb B DPasIOKeHHN
PacTUTENRHBIX OCTATKOB B NpPHPOJE W SIBISIOTCS BAXHOM COCTAaBNSIOWEd B
(GYHKUHOHUPOBAHWY JIECHBIX B3KOCHCTEM, YTO IpEXIe BCEr0 CBA3AHO C HX
crocoGHOCTRIO  CHHTE3MPOBATh KOMILUIEKC (GEPMEHTOB IJIMTHONUTHYECKOTO
JieficTBRA, OCYLIECTBIISIOIHH bepMeHTATUBHYIO MOIUPUKALIO,
TpaHchOPMALKIO U [erpajaliio OFHOTO M3 CaMbIX YCTONYMBLIX IPHUPOTHBIX
GuononnMepoB — TUTHUHA. KoMIiieke TUrHONUTHYeCKUX GEPMEHTOB BKIIOYAET
JIaKKa3bl, TUTHAHIEPOKCHAA3BI ¥ MapraHell 3aBHCHMbIe Tepokcuaasbl. Jlakkasa
(n-mudenon: xucnopomoxcuiopenykraza, K@ 1.10.3.2), meascomepiamias
OKCHJia3a WrpaeT KIOYEBYIO PO/ib B MPOLECCE DPasiomKeHHs JIMTHHHA, UTO
o0ycnaBnuBaeT ee NpHMeHEHHe B JiepeBoobpabarhiBatomieil U Le/IoNo3Ho-
GyMa)XHOR ITPOMBIIITIEHHOCTSX.

B Hacrosimee BpeMs OCTaeTCs aKTyalbHBIM IIOMCK (DepMEHTOB,
06mnaaroimyx cBoifcTBaMu, HeOOXOMUMBIMY UL YCUEMIHOIO HCIIONb30BaHMA B
PAa3HYHBIX MPOM3BOLCTBEHHBIX NIPOLECCAX, TAKUMHU KaK BBICOKAs CTaGHIBHOCTE
B KOHKDETHBIX TEXHOJOTHYECKMX YCIOBHiX (BBICOKME Temmeparypsi, pH,
[PUCYTCTBHE OPTaHMYeCKHX pAcTBOPHTENeH U JEeTepreHTOB) M BBICOKAT
KaTaIuTU4ecKas aKTHBHOCT K HENPHPOIHEIM cybGeTparTam.

Lenbto paboTHl SBIIOCH YCTAHOBJIEHHWE OCHOBHBIX 3aKOHOMEPHOCTEH
B3aHMOCBSI3U MEXIY MOJIEKYISPHO-TEHETHUECKON OpraHu3almeil JlaKkas u ux
GYHKUMOHANEHBIMUE CBOWCTBAME JIJIi ONTHMM3alMH CTPaTerdy CKPUHUHTA
3¢ (eKTUBHBIX MPO/IyLEHTOB JIaKKa3 ¢ ONPEeTIeHHbIMU CBOHCTBAMH.

PaspaGotan anropuT™ I8 [POBeJCHHA ToucKa 3¢h(EKTHBHBIX
IPOLYLIEHTOB TTaKKas cpenu 6a3uIrOMHUIIETOB, npencTaBuTenel
apuUiohOPOUAHBIX KCHIOTPO(HBIX rpuboB m3 cemeiicts Steccherinaceae
(dnirodiella faginea, Steccherinum murashkinskyt), Polyporaceae (Coriolopsis
caperata wn Trametes gibbosa) u Pleurotaceae (Pleurotus ostreatus),
OCHOBaHHEI HAa CPABHUTENLHOM AHANM3E  MOJEKYISPHO-TeHETHYeCcKOH
OpraHu3aluy akKas i uX GyHKIMOHATBHBIX CBOHCTB.
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