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Improvement of Wood Quality with Chitin and Chitosan (II)

— Assessment of the Fungicidal Effect of Chitosan-Treated
Wood on Wood Decaying Fungi and Microorganisms in the Soil —

Tkuo FUurukawa*
Susumu YAaMAaMOTO**

Summary

Chitosan, £-1,4-glucosamine polymer, is the deacetylated derivative of chitin, chitin is a
common constituent of the crusts of crabs and shrimps as well as of fungal cell walls, and it
inhibits the growth of many fungi, including plant and animal pathogens. This paper assesses
the fungicidal effect of chitosan-treated woods on the wood decaying fungi Colz’olué versicolor
(COV), Tyromyces palustris (TYP) and Serpula lacrymans (SEL), and on microorganisms in the
soil. Wood specimen surfaces were coated with a chitosan polymer or a water soluble, low-
molecular-weight (LMW) chitosan. Chitosan-treated woods had high antifungal activity against
COV, TYP and SEL. In paticular, the growth of COV was remarkably regulated. Chitosan
polymer adhered on the wood surface was considerably stable, but the LMW chitosan was
easily removed under seasoning conditions. The LMW chitosan, however, had high antifungal
activity. Furthermore, chitosan-treated woods had fairly high resistance against bacteria and
fungi inhabitting the soil. They also had some effect on regulating color change of the wood

under outside exposure conditions.
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F v BERE Alternaria alternate 7z ¥ OREYIRIREE S KIBEE Esherichia coli DEE % MHI$ %
ERADH Y, ZOBBERFATZLE-T, ABREERERELANFER OBV ERFS
%,

EFE0L, AfEELEV T —XRMEOE - i MBI FF> « F v 2FHET 52
%2, IRET, AMBHERUOARMER> CEOEBCRIZT F by > BB DL TFHN
WHANRT &, ZORE, F M 20N EREM Tk, HEANLABEBHETCHL A Y
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1. F Y IBARHD in vitro BB HEER

¥ DY U ABAM D in vitro 2B B HIBRIIRERE, HARMEEGS (JWPAS) 5iig5E 15

TEA « WENT « BERAMEA ORI/ WL TT> 727
(1) #HEE

HEAR I, BAEBEHEO COV, BEEHE O TYP, SEL © 3%,
(2) F by RBEARMERER T OFRE

B I, FREICT L TR OB INEOAMERA R, Thbb, COV TR L TIx7F (Fagus
crenata Blume) D#t%, TYP XU TIEAX (Cryplomeria japonica D. Don) ##t %, SEL
LTI T A~ (Pinus densiflora Sieb. et Zuce.) T E FNFhE W, s OHRM»
5, £95(T)*x20(R) xX40(L)mDFERF £ FH L, ROMEEEBECEO Ry v EiE Ty —
VLT, BB OLEEEZHIEL, VL TF by U8B E2{To /2,

W R WTzF b UEIRIE, 1 BRERRKERICEIRE L RS T MY VBB 1 %ALERKE
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WREBELIEATF MY VBH, S 51030% @Bk ERAKC & > TBLSEL 125 ) v BES
EDOAERTH Y, WTFRLF MY VBERLS(W/V)RBIZHBL 12, &8, F by roBtsd
R IR D IR K - 729,

F MY VABEOFER, BBREEF N UBRCOMEBE L BRET2ERER2ED LR
AEHRDRT L > T, BBANOF VU OHBEREFHI L, &8, BFRERDOF b
B EEEHTHY, M F MY UAEEZ L TOARVLDEIELAYRCTho T2, £z, X
BHOREA & LT, MAEEBRR O, 1 %ERIBES) CLEL:b & 1 RABRERIZ T
THELI:SDRFML 72 I s OEBBEFEOE IEHORBRAE CHBEL 120 BB, F MYV
JUER U 72 BRBR AT DB DWW TR, BAK LR AR A I0EHE D R § THERIE 21T - 1o BAKERIE
i3, A—EEED S D% % & TER T CHuKH 30 IRE L 721, ERdc 2 RERE L 72,
EERIEIL, BARIEOK D - 1235 BR A 240°COERSE I 220 RIRE L 7o SUESRHT B

K1 WEREBOEBRR~NOF Y OFEE (mg/or)

RS THRBEOER 7+ X ¥ TARY
OFFFF by~ BespvEwLE

2 i3 5.04 3.17 4.11
2 H 4.18 2.83 3.95
4 i3 7.35 5.17 6.21
4 B 6.36 5.05 5.72
QEST ¥ by AR
2 i3 4.64 3.82 4.07
2 2] 3.86 3.19 3.30
4 i3 9.33 6.82 7.35
4 =l 8.15 6.50 6.29
©OF b v SHRKE I
2 i3 2.46 1.67 2.00
2 = 2.11 1.54 1.61
4 i3 2.75 2.18 2.22
4 B 2.49 1.70 1.79

LB ANDOF Y VONERBIRIDOEBY Tholz,
(3) HEE|AHE
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DHBBELFEZ SO, BEIRRLEZESRTF7a i T3Ez2 1l LTEEL 2R
B 2 EENC O, 8 HEMBEREL 2, BERE X COV, TYP TI1d25°C, SEL i320°C& L7z,
(4) BRESHNS ) OFHME

3FEDAMEHE T T BPHER L, RBEOEBRIETH > T L7z, &B, EERD
L, RBAORENOSLERICHT 2EDOKERMP B 2 BB S EEFETERL
2bDThH5b,
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2. F MU RBARM OEFAE R HEER

F b AEAM OB B T B BRI IR, BMOKES (H) MEERBGAM I Bt
FEORHERBRITE T D 2 FIBABIRICHER L TTTo 7%

1) * b¥AEROFRS

HEM I B A F L 2z BLOBIRIE, 3 (T) X 3 (R)X60(L)em& U, Bl 5 cm% f#
L, et EiF 7z 0% M TREL 72, 1.5%E5FF bV EFRERICHABRITS4 %230
MHEREL &, BT 28FEL SERUV 6 HEIEKL 7.

(2) RBORE

B IR FENOEH & BRI FEREENEFRIIEERRCHRE L7z, FREMIZELE D 23X
<, PRERLIBHE, EEMANEIHRTEREOE Y, BR 7 e RA T, FBL,
DOREDFS5 (30cm) ZHIFUTIED, F532# EEICH U CHIENICEEICHT BAA T, fifORME
BEIBEGZNEh60mE L, BFPRCEEL: (BE2),

(3)  BAREZNS DR

HETOBIIRRN113, MOVEIE LERFRTH - TRHEiL 72,

EEFER, RERL Mo (REBHIC D X254) 1ICDW»THl L&, HEE, #HihEics
JTEEL, 2BHLTVuRVnH DR 01, MOBBHENZEEXEHLTwIbD%E5 £ LT,
FHEOBEZBHIC & > TS5 BRI L, SFHlEIC € ICHLT 2 8BAE2#H T, Zhoo
RAE 2 £RBRABCTRLUETH 5,

MERERR, NOBNRBRIRC B SHEMBREME, SFE L, Thbb, BARBNR
DFEEH» S 3 (T) X 3 (R) X 6 (L) emDiERik % #i_EET, HIERER, e oL, Zhod
HEEEMERE 2 JIS  Z2111D 5 TRD 72, EFA BRI OFLO EMERE TN U T, BAFEBRZR OO
SEMLOFEMERE DTS - THEMMERERE LT,

Il BERRUEBE

1. % MY IBAKD in vitro TOBEEEShH

BOTFF bV BRI CAEE L 73BT COV, TYP, SEL OEHIC & 2 EEHMAREZH 1
R LTz COV I & 2 EEEA R INEABF TlI23% Th - 7245, * bV VBT 4 BILE T
528 (FIHUMNBRIZ6~Tmg/ad) 2L ->TC, EAEDL XOFEMHZE I EMBTE T,
TYP O%&, HAERERF OBERBMAF I8 TH - DR, ¥ M TARMELZH D
(F I UAEBERIH Smg/ond) TRP2%BEZELLBMP LTz, TYPIZHL TR, F M9 rE%L
HEIEBZLICE o TROVIHENIBERD &5 lds, PRvEE (HEE 2~ 3ng/ad) 22,
BHRIXIF & A Ee o 12, SEL T3, SMHERERH O ERFAES 8 BERIEFTTI131.5% & i &
$, DLAF M UVUBE L7 DDOAPETECEERIELR LI, ¥z, BHFF MY B
B CUEL72d DI, THREFC L > TF MUl 2 2 L3R, BESCbEES



FRE* F B x Al A os®E (1) 53

Ex3Zri3kdol,

EOTF MY U ILERAE CALE L 723 Bk COV, TYP, SEL 0fEMHIc X 2EERVERX 2
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I U EEBER CAE L 72 b DR T, COV I L TRRRPAE L, #iz TYP 2L TN
Epol(BHE3I, 4), ¥ M VABBR TAUEL 72 b D3, ROOABENSHEBRE OXREICED,
INHBIREL T, 8ol & 5 REIC D Fv, TYP BB » TIHEREER L2 b 00 5558
IRE o T DI, TOZE LEEFERH LD LRV, ZFOEEIZDOWTERHES L TR,

¥ MY UERE SRR ORKER TR L 73R BR R @ COV, TYP, SEL izxfd 2 EREMAERX 3
R L7z, COV, TYP iz U CBHEEIROED Sh iz b D, THEREEZ S FTIC4BEMEL b D
P THole TDEIMESTFILLI2F DYz bREEIIERD 5 1t08, KEWD 72D F
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L' ZATSEL i, COV R TYP WHARTEBTRELE <, 8 BHEOEFHARK T IFRERI OHE
BT ERPo DT, SEL 720 EFHR 22088 (5~ H) WERL CGABRLEL 23, K4k
RU7zE Sz, * b UEEREE CMEL 72 b OOEERVEIFEL I s L, BEERBEHRELS
b ohiz,

PEwerRLizE S, RMEBEIICF P 2MESE, F MU HEEEBREE22LKEST,
COV, TYP, SEL =4 3B MEITE 2 2 L 353057z, BIEROTIE, F MY U FBEEH0.17
mg/cit & H20.23mg/c’ & D75tz T2, COV, TYP 12 U T HEIRSTD s o 72d8,
EERTRATE DO20~40EIHYE T 2EDF MU BMNBEIRZ LIS T, BB 2ES
R, F72, AMEEIZAELRF MY v OMERIC OV TR, ABRERVKEEDD D
FSRWEORMI D 505, ERIED S DIEE LB 2 FEL 72, THERIEICX 2% by
YORBER, R1LWCRLIZLI WK, $0.5mg/af L{ENLTH - 720, ERANRYEI 555729
IZiE, 6~ 8mg/EEDF M UAERBLETH S, S8BT, BT LEF MV IC LB
ALEFEZ DWW T HRETT 2 LERDH 59,
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TBYH, ThoDFERCX2BEFRIBERINTVES, L2350, F MY RBRROEREST
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FRAOBES E L CRATENEBEENZ DO THS 5, SHBREICF bV v DR EHivH TR
WE-oCHEBHNEED 2 bz, ¥V 2FALLELCHELEEOBEAELIRFEN S,
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