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W3ydeHo aHaTOMHYeCKOe CTPOSHHE MUKOJIOTHYECKH Pa3pyIIeHHOH peBECHHBI MOJ AeiicTBHEM (hepMEHTOB rprHOOB
0eoit u Oypoii rHuIM. OOBEKTaMU HCCIeN0BaHMS ObUTH BEIOpaHBI 00pa3Ilbl APEBECHHBI OEPE3bl U €M Ha MOCIESTHUX CTaIUsIX
paspymenus npesecussl. [IpenctaBnensr MUKpodoTOrpadui aHATOMHYECKOW CTPYKTYPBI JPEBECHHBI, MOJBEPILICHCS Jeiic-
TBHIO JepeBOpaspymaomux rpudos. ITokasana kapTuHa pa3pyieHns APeBECHON TKaHHU APEBECHHBI INCTBEHHBIX MOPOJ. M3-
MEHEHHS TIPOUCXOJIAT 3a CUET MPOIECCOB SH3UMATHUECKON ISMUTHN(HUKAIIMY KIETOUYHBIX CTEHOK BOJIOKOH IHOpudopma. ITpn
9TOM MPOUCXOAUT MPAKTUUECKH MONHOE pa3pyIIeHNe NCTUHHBIX CPEANHHBIX MNIACTHHOK. DTO MPUBOIUT K PE3KOMY yBEIHUe-
HUIO BHYTPEHHEH MOBEPXHOCTH B ApeBECHHE, MOpPaKeHHOU rpubamu Oenoil rHmmm. [TokazaHbl M3MEHEHHS aHATOMHYECKOM
KapTUHBI APEBECHHBI XBOIMHBIX MOPOJ, MOPasKeHHOW rprdamMu Oypoii THWIH. B 3TOM cityyae HaOmr0maeTcsi pe3koe yMEHbIIEHHE
TONIMIMHBI KJIETOUYHBIX CTEHOK Tpaxena. Takas TpaHc(opManus TPOMCXOAUT 3a CUET THAPOIUTHIECKOTO AEHCTBHUS MUKODEp-
MEHTOB Ha MONNCAXapU/Ibl BTOPUYHOI CTEHKH BILIOTH JI0 TIOTHOTO ee pa3pymenus. CloxHas CperHHAs IIACTHHKA OCTAETCs
MIPAaKTUYECKH HEN3MEHHOH BCIEACTBHE COAEPKAHMS OOIBIIOr0 KOJIUYecTBa TUrHUHA. [1oATBep K IeHb! JaHHBIE 00 M3MEHEHNT
XMMHYECKOTO COCTaBa MUKOJIOTHYECKH PAa3pyIIEHHOH IpeBeCHHbI  00bICHEH MEXaHN3M JIeHCTBHS MUKO(EPMEHTOB Ha aHATO-
MHUYECKOM ypOBHE. BhIsBIeHHAs KapTHHA pa3pyIIeHNs] aHATOMUYECKOH CTPYKTYPhI 1 XUMUYECKHE H3MEHEHHUST IPEBECHHHOTO
BEIIIECTBA MO3BOMISAIOT MPENOIOKHUTE EPCTIEKTUBHbIE HATIPABIECHNS TEXHOIOTNYECKOTO HCTIOIb30BAHMS MUKOIIOTHIECKH Pa3-
pyIIEHHOH apeBecHHsl. JlpeBecrHa, mopaxxeHHast puOamMu OeNoi THUIH, MOXKET ObITh HCIIONB30BaHa B KA9€CTBE BOJIOKHHUCTO-
ro noydadpukara, 000raeHHOro IeJUTII030i WIIH HOCUTENS COPOIIMOHHBIX CHCTEM C CHIIBHO Pa3BUTON BHYTPEHHEH MOBEP-
XHOCTBIO. JI[peBecrHa, mopakeHHas rprOaMu Oypoii THHIIH, MOXKET HalTH MPHMEHEHNHEe B Ka4eCTBE aKTUBHOTO HATIOMTHUTES,

COJIEpPIKAIIETO KaK BHICOKOMOJICKY/ISPHBIE, TAK M HU3KOMONEKYIISIPHbIE (paKkiuy (GeHONbHBIX COSANHEHHH.
KiroueBslie c1oBa: MHKOJIOTHYECKN pa3pyIllIeHHas APEBECHHA, IUTHOYTTIEBOAHBIH KOMILIEKC.

pEBECHMHA PA3IMYHBIX JIPEBECHBIX MOPOI
TIO/IBEpraeTCs JCUCTBHIO JEpPEeBOpa3pyIIaro-
IIUX TPUOOB, YTO MPUBOAUT K 0Opa30BaHUIO TaK
Ha3bIBACMBIX «THUJICH», SBISIONIUXCS CIICICTBU-
€M JCUCTBHS (PEPMEHTOB, BBIICISCMBIX STHMHU
OpraHM3MaMH Ha JIMTHOYIVIEBOAHBIA KOMILIEKC
JPEBECUHHOTO BeliecTBa. Takas JpeBecWHa, Ha
Pa3IUYHBIX CTAUSIX Pa3pyIICHUS, CTAHOBHUTCS
MIOJTHOCTBIO HETIPUTOJTHOM 151 €€ UCTIONIb30BaHMS B
KaueCcTBE KOHCTPYKIIMOHHOTO, IEKOPATHBHOTO HITH
nofesiogHoro marepuana [1]. Omnako crieruduka
M3MEHEHHS €€ XMMUYECKOTO COCTaBa CO3/1aeT BO3-
MOXXHOCTB €€ TiepepaboTKi MEXaHOXUMHUYECKUMHU
1 JaKe XUMUYIECKUMHU MeToamu [2, 3].
CrnencrBueM XUMUYECKUX MTPEBPALLICHUI
JUTHOYTJICBOJHOTO KOMILJIEKCA OKHUCITUTEIHHO-
THJIPOJTUTHYECKOTO XapaKTepa IoJ JCHCTBHEM
rpuOHBIX (DEPMEHTOB SIBIIIETCS U3MEHEHHE aHa-
TOMUYECKOU CTPYKTypa APEBECHHBI, U3yUEHUIO
KOTOPOH | MOCBSAIICHA JJaHHAs padorTa.
OObexkTaMu HUcciIeIoBaHMsl ObUIM  BBI-
OpaHbl 00pa3Ibl IPEeBECUHBI OEPE3bI U €U, T0-
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paskeHHbIe Tprubamu Oenoit u Oypoit THUJIeH Ha
MOCTICTHUX CTAIUSIX PA3pyIICHHUS APEBECUHBI.

M3yueHne aHATOMUYECKOH CTPYKTYpHI
UCCIIEyeMbIX 00pa3I0B OCYIIECTBISIOCH C T10-
MOIIBIO 3JEKTPOHHOTO CKAHHPYIOIIETO MHKPO-
ckonia Phenon G2 pro, no3Bosisifo1Iero nojyyarhb
u3o0paxkeHue ¢ yenudenueM ot 80 1o 45.000"
Y pa3pelieHneM 10 25 HM.

B pesynbrare npoBeaeHHBIX MCCIIE0Ba-
HUH OBLIH MOTy4YeHBI MUKpOQOTOrpaduu, mpe-
CTaBJICHHBIE Ha puc. 1-3.

B npesecune, nmopaxeHHoi rpubamu Oe-
JIOM THWIM, BU3yaJbHO HAONIOMAeTCsl paccianBa-
HHE T10 TOAWYHBIM CJIOSIM, @ Ha TIO3IHUX CTaJHsIX
— paciierienue Ha BojokHa. Ha mukpodororpa-
¢usx (puc. 1, 2) OTYETIIMBO TPOSIBISIIOTCS CTPYK-
TYpBl KJIETOYHBIX CTEHOK BOJIOKOH JHOpHQOpMa,
pa3pyLIeHHbIX 1107 AeiicTBUEM (hpepMEHTOB rpuda.

[Tpu 3TOM Ha puc. 1 OKa3aHbl BHYTPEH-
HHUE TIOBEPXHOCTH 3TUX KJIETOK C T'yCTOW CETHIO
KpPYIHBIX Nepdopanuii — ciaeacTBUEM HNPOHMK-
HOBeHHUSI TH(OB rpuba yepe3 MPOCThIE IMOPHI
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60pum

Puc. 1. DnexrponHas wmukpodororpadus BHyTpeHHEH
TOBEPXHOCTH BOJIOKOH JHOpU(OpMa IPEBECHHBI
Oepe3sl, MOpaKeHHOH rpubamu Oenol THIWH (yBe-
maerue 2000°)

Fig. 1. Electronic microphotograph of internal surface of
a libriform fibers of a birch wood affected with of
white rot fungi (increase 2000%)

KJIETOYHOW CTEHKU CO CTOPOHBI MOJIOCTH KJIET-
k. Ha puc. 2 npeicraBiieHbl BHEIIHHUE MTOBEP-
XHOCTHU BOJIOKOH JHOpudopma ¢ Oonee y3KUMHU
IIeJIEBUTHBIMU TTIep(HOpaALIUSIMU BCICACTBHE CTIC-
MU(PUIHOCTH XUMHUYECKOTO COCTaBa TICPBUYHOM
cteHku. [Ipu 3ToM HaOmIOMaeTCsl MPaKTUYECKU
MOJHOE OTCYTCTBHE UCTUHOW CPEIWHHOW IUIaC-
TUHKH, COCTOSIICH U3 JINTHUHA U COCTUHSIONICH
OT/IeNIbHBIEC KJIIETKH B IPEBECHYIO TKAHb.

[IpencraBineHHass KapTUHA pa3pylICHUS
MTOJITBEPKIACT JAHHBIE O TOM, YTO (PEPMEHTHI
rpuOoB Oenol THUIM (B OCHOBHOM JIMTHHHIIC-
POKCHIa3a) OKUCIAIOT B MIEPBYIO OYepeb JIHT-
HUH C TOCJICIYIOIUMA He(EepPMEHTATUBHBIMH
MpoleccaMy ero mpeBpaileHus ¢ ¢parmeHTa-
el B HU3KOMOJICKYIISIPHBIE COCTUHEHHsI (pHC.
3). XosoueTono3Has MaTpHIla MPU STOM TOJI-
BEPraeTcsi He3HAYUTEITLHOMY BO3/ICHCTBUIO, YTO
MIPUBOANT K PE3KOMY OTHOCHTEIHFHOMY yBEINYe-
HUIO YITIEBOJHOM COCTABIIAIOUIEN B IPEBECUHE C
Oenoli THIIIBIO [4, 5].

Kaptuna paspymieHus qpeBeCHHBI T'pU-
O6amu Oypol THWIM COBEpPLICHHOW HHas: Jpe-
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Puc. 2. Dnexrponnas Mukpodororpadus BHEIIHEH MOBEP-
XHOCTH BOJIOKOH JTHOpr(OopMa ApEBECUHEI Oepe3kl,
MOpakKeHHOH rpubamu Oenol THWIH (YBEIHYCHHE
2050%)

Fig. 2. Electronic microphotograph of external surface of
a libriform fibers of a birch wood affected with of
white rot fungi (increase 2050%)

BECHHA pa3pylIaeTcsi PaBHOMEPHO, pacTpec-
KHBAsICh BJIOJIb W TOMEPEK BOJIOKOH, 00pa3ys
NPU3MBI, JIETKO PACTHPAIOIIUECS B IOPOIIOK.
Bcs moBepXHOCTB IpeBECHHBI TPOHU3aHA CETHIO
TpeIrH (puc. 4), Ha BHYTPEHHUX MTOBEPXHOCTSIX
KOTOPBIX XOPOIIO BHUJHBI CUIBHO YTOHUYCHHBIC
3a CYeT pa3pylLIeHUs BTOPUYHBIX CTEHOK Tpaxe-
U/Ibl, COCIMHEHHBIC WCTHHHBIMH CPEIUHHBIMH
IUIACTUHKAMHU, COCTOSIIIUMHU M3 MPAKTUYECKU
HATUBHOTO JINTHUHA.

Takoe sBieHue HaOmogaeTcs 3a cyeT
CEJIEKTUBHOTO JAeiCcTBUA (epMEeHTOB T'pHOOB
Oypoit rHWIM: TpaHcdepas, pa3pymIAIONIIX
KPUCTAIUTMIECKYIO PEHIeTKY MEeJUTION03bI; JH-
JOTJIIOKOHA3, (PparMEeHTUPYIOLIUX €€ U IeJJI0-
Ouoruapasbl W TIIOKOTHIpa3bl, MpPEBpaIlaro-
IIUX €€ B HU3KOMOJIEKYISIpHBIE caxapa (puc. 5).
CrnencTBueM 3TOTO SIBISIIOTCS 3HAYUTENIbHBIC
NOTEPH MOJIHCAXapUIHOM COCTABISAIOUICH Ipe-
BECHHBI U ¢ 000TalIeHIe HU3KOMOJIEKYIISIPHbI-
MU caxapaMu U (PEHOJBHBIMU COEAMHEHHUSIMU
3a CUeT pas3pyLIEHUs CJI0€B BTOPUYHON CTEHKH
Tpaxeua U Majio ACCTPYyKTYPUPOBAaHHBIM OHO-
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Puc. 3. OxkucnurensHas AeCTPYKIUs JIUTHUHA MO AecTBHEM (pepMEHTOB TpuOOB OeIoi THUIH
Fig. 3. Oxidation destruction of a lignine under the influence of enzymes of white rot fungi
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Puc. 4. Dnexrponnas MukpodoTorpadus TMrHUGUINPOBAHHBIX TPaxeusa APEBECHUHBI €U, MOPaXKEH-

HoU rpubamu Oypoi rauim (yBemmuenue 2000%)

Fig. 4. Electronic microphotograph of lignified tracheids of fir-tree wood affected with the brown rot

fungi (increase 2000%)
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Puc. 5. Cxema pa3pymuieHust HeUTIoN036bl 1Mo JeHCTBHEM (DepMEeHTOB TprOOB Oypoii THUITN
Fig. 5. The scheme of cellulose destruction under the influence of enzymes of brown rot fungi

JIAITHUHOM HMCTHUHOM CPEAWHHOW IUIACTUHKUA M
MEpBUYHON CTEHKH [6, 7].

OU3UKO-XUMUYECKHE H3MEHEHHUS! aHaTo-
MHUYECKOM CTPYKTYPbI MUKOJIOTHUECKH Pa3pyLLIEH-
HOW JIpeBECHHBI IMO3BOJIIOT CJHENarh MpPeArono-
YKEHHE O BO3MOXKHOM HCIOJIb30BaHUU APEBECHHBI,
MOpaKEHHOW TprOaMu OOl THUIIH, B KauecTBe
BOJIOKHHCTOTO Toydabpukara, 0OOTrameHHOTO
LEJUTIONI0301 MIJIM HOCUTEISI COPOILIMOHHBIX CUCTEM
C BBICOKOPa3BUTON MMOBEPXHOCTHIO, & IPEBECHHBI,
MopaXkeHHOM rpudamu Oypoil THUJIM, B KauecTBE
AKTHBHOTO HAIOTHUTENS, COAEPIKAILETO KaK BbI-
COKOMOJIEKYJISIDHBIE, TaK U HU3KOMOJIEKYIISIPHBIE
(dpakuun peHombHbIX coequHenui [8—10].
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PHYSICAL AND CHEMICAL CHANGES OF THE ANATOMICAL
STRUCTURE MYCOLOGIC DESTRUCTED WOOD
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The anatomic structure of the mycological destroyed wood under effect of white and brown rots fungi enzymes
has been studied. A birch and fir-tree wood exemplars at the last stages of wood destruction were chosen as research objects.
Microphotographs of anatomical wood structure under the wood-destroying fungi are presented. The picture of deciduous
hardwood tissue destruction is shown. The destruction occurs with processes of enzymatic delignification of libriform fibers
cell-like walls. At the same time there is practically the final fracture of the true middle lamellas. It leads to a sharp increase of
internal surface in a wood, affected with of white rot fungi. Changes of an anatomic picture of the wood of coniferous breeds
struck with fungi of brown rot are shown. In this case, sharp decrease of thickness of cell-like walls of tracheids is observed.
Such transformation occurs due to hydrolytic action of mycological enzymes on polysaccharides of a secondary wall up to its
final fracture. The composite middle lamella remains almost invariable due to the maintenance of a large number of a lignin.
Data on chemical composition change of the mycologic destroyed wood are confirmed and the mycological enzymes action
mechanism is explained at the anatomic level. The revealed picture of destruction of anatomical structure and chemical changes
of woody substance allow assuming the perspective directions of technological use mycological destroyed wood. The wood
struck with fungi of white rot can be used as the fibrous semi-finished product enriched with cellulose or the carrier the sorbent
systems with strongly developed internal surface. The wood struck with fungi of brown rot can find application in active filler
quality containing both high molecular weight and low molecular weight fractions of phenolic compounds.

Keywords: the mycological destroyed wood, the lignin carbohydrate complex.
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