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Decay Resistance and Chemical Structure Changes of Wood with Cryptomeria
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ABSTRACT

In this study, the wood vinegar was made from Cryptomeria japonica using steel kiln. The 4 kinds of fractions
including ether-extracted wood vinegar, acidic, phenolic and neutral compounds of wood vinegar were obtained by
partition method. The decay resistance of white-rot fungus, Lenzites betulina andbrown-rot fungus, Laetiporus
sulphureus with different concentrations of the 4 kinds organic compounds by wood block test of 90 days using C.
Japonica sapwood as tested wood materials was evaluated as well as the chemical structure changes of the decay wood
was also analyzed by Fourier transform infrared spectroscopy (FT-IR) andthermogravimetric analysis (TGA). The
results showed that the 1.0% neutral compounds and 1.0% phenolic compounds had the best decay resistance for
white-rot fungus, L. betulina andbrown-rot fungus, L. sulphureus respectively, however, there were slightly inferior to
that of commercial ACQ agent. According to the FT-IR analysis, the 1.0% ACQ and neutral compounds could protect
the lignin and cellulose of wood avoiding destroying by the L. betulina fungus. In addition, the cellulose of 1.0% ACQ
and phenolic compounds treated wood was only slightly destroyed by the L. sulphureus fungus and the result was also

conformed to the TGA analysis.
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AW B RIA T A BLEBRDIRE RN ~ ZRE K
TEGbEL - TEMBERERSEREAR - &
2016 2 BBIEM T M EIRGEMES TSR
FEM GuhE - FRECR_EIREAM B a2 - HEARTTH E
SRS fmbiss (TAP) I8 KSR FR E P
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B BRT AigEEZIN  EtE GBI R AR
IR RN R
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HEEFREZ R o BRI & Rl ~ iAksz(b
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(L5 Z2(Copper azole, CuAz) HEZRPIE AR AT
BEALEIRED - AR RS R BRI 5 ALY RE
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REER R BN SR HERE T - JREFTZE A2 Z SR LA
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80-90%fy/K » HE MM E 10-20% A1 - Hf XL
DARERE B ¥ FEREY 200 FEA TR Mu, et al., 2003
Sulaiman, et al., 2005 ); R RT3 Rl EVE
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KM = TEAREERE R Z AHRA SR T R RABEREA
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AR &8 4.66-5.28% » AfRfshE BRI
2.72-3.00% ; &8 B H AREMASABER & eSS
HLUERHYE G ERE  BREPERZ AT MY
Hiw/b - GRS H AN ARERA AR LIS
EaER% SO By E DRSS & 8RS
2

A 2-FHEERE) ~ 3-HERE  thEYE 2 FER T F

SRR I RO TA) - B M DL 2

FVUE R (2-Methoxytetrahydrofuran ) B 2-FHEL-2-
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HAZEZRILL 2-BkE A ES (2-Furanmethanol ) BiLiERE
(Furfural ) &3 -

AR ZE R USRS PR A (Agar plate assay )EF
A2 2 Z B A HUREE IR S B8 o iRl 5 4 J5E 2
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(1) Hkz
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EEMMUBGREZREAE » ELL20-30 cm > KA
P2 em x 2 em x 10 em ( LxWxH) » W7EZ R R & /KR
IR10 % - AR ARERR Z AL © SEPAERE T ELR
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(2) RMIEFTH

AR F2REAM AT E A Talbe sy hl s e
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(3) AR IEEER :

A P {0k T I B SR ATEAE CNS 14495 4]
TE Z I EER » 3l ~ Hekks#( b &%) % (Alkaline Copper
Quaternary, T4 ACQ-1)» {= B EHIEAA - ACQ-1 41
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2 100°C/hr > fiIEAZE 500°C » WEREHE 1 hr o KEEIRR
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WilE ) ZEb =< B SEYEYIE i LB Al R
MEVYE  HLUE BRZA SN A U 20t - B EEE g
BV R YR GREGIIN B SR - 2015) -
(6) ARERMEATHER
(A) ARBERIERH :

FR4E CNS 6717 % K ~f 20 mm( T )x 20 mm(R )
x 10 mm (L) HIFZiEH > A 60°C BEERZ K 2 N E
(EER Wo) - RUNARBESAIET LR HE0R
FERy 0.1~ 0.5 R 1.0% 7 ZBZEHURES & K Bt ~ B
MR EYYE TSI - fiEZE 30 min HEFTIRERERE -
ZBBEARSEEUT - B 60°C g2 R INE » HUHFE
H (W) » ERAMEERESZ 001 g IiETHESE
Bl RS -

FRATR (%) = (Wi—W,) /W, x 100
(B) ARMEFIMERARRE
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TEEFERFERAS A 3 BB BN 2R AN #
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BUR - WEEERIRE 2 WERII A e 28 -
TR 0.1% K2 0.5% % 51 2 HF R DI MY E 2
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YIS 2 1.08% Ryfieis: o i BLMEVTE BRI 2 S5
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M2 B AR S SR 2R Ia 2R > ZE90KIRHT
aBR(R > WHIBEL. betulinalJINEFTELFR2ATR -
ARG RBUR - R Z EEIEIRE33.2% > #
AR EER B 2 MIAZ 8 52 BIH G EL. betulina
J&FT > AEAIRZaii S NBURIREREA b © (ERRE0.1%2
W MEPVE R B R ARIR )N (£27.0% H KR
SER P T 2 o (B LBAEHURERR ~ EyEYE kit
Ve REE 2 EERARE SN RN - &

R ER G 2 JR R AT BE T2 R R BE R R B S TE T HER
Fetsl o LA Z B EEHUREE & =E42.3% » H BlfidE
BRI A REE R - BUNMRRE N AM AW (R
M5 ZL. betulinaf@EF5 -

EEERIRIETEE 2£0.5 %ollF - HAE R ELRTIT0.1%=E
FAOL - B EF AR Hh DB EESR
HRRR/N (27.0%) - PHEPERZ (292%) - H
ELREER R P A 2 RAE 2R - RIS 2 1.0%H -
SERBUR - MBI TEEEETT - AP Y E Z WS
Pl EE23.6% Byt E R 2 HEBIRAA32.9% -
M E1%ACQZ EEHRRMELT% HiNEFHHE
BE > HBELHERMEE ZHE SR -

Gra bl B&ER - AEYE H LLAL.0% 2 MY E R 018
0.5% 2 BEMYIE ¥ B EL. betulina 2 [T5IERER R -
{B bt =FEEERRA AR - HE R A LR
&% HHEMEF M EERRACQE -

HIRZ B AR LB ACHUREE R - BRTEYIE - B
TEVVE R PR SRR E - &R90REM R - ¥
1RIFEL. sulphureustINEFTMHMZIFTR - KGR E
L. sulphureusf&F7HIAR RN 2 EH BRI F544.9%
HAMBARS G - £860°CHtEZER 1% @ S g HEA
HITE I SR B B AR 52 - IRIBTRAEIEE A

(2000) FPhEEEEAZEHUM BT I3 2 s 8 > 45 IREH
TRAEE R Z A2 8E DR EREL. betulinaBH@E L.
sulphureus {8 120 K E 1516 Z HE B HRK R L
20.0% k2 35.0% > BN M2 B M 5 2 16 16 & L
sulphureusfJEFTEP A EBEEL. betulina » AN G
FHIIEER -

#® 1 FFRRE L ZBERUNSRERN: « BE R Uy EmEg 2 SRR (%)

R BEREER (%)

(%) ZMFERUNEE R BME e A ACQ
0.1 0.31 (0.05) 0.72 (0.06)  0.40 (0.06) 0.54 (0.08)

0.5 0.49 (0.16) 0.76 (0.12)  0.66 (0.10) 0.63 (0.11)

1.0 0.61 (0.10) 1.03 (0.07)  0.82 (0.08) 1.08 (0.15) 0.77 (0.07)
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R 2 AR UFFEREZ ZEERRNE R - Btk Y EEEE HEE L. betulina 90 RiEFTaAB% 2 &
BRAE (%)

EHERAER (%)

RIE (%)

NEEE ZBRZERUAREE R BHmE BEwE PEME ACQ
0.1 33.2(4.5)"® 423 (2.9)* 27.0(1.60)** 35.9(4.0)*®C 33.3(1.3)"*8
0.5 33.2(4.5)"® 37.3(2.1)*® 27.0(0.9)** 33.3(4.7)*® 29.2(0.2)**
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(%) REH  ZBEIRER W BEWE EEE YR ACQ
0.1 44.9(7.5)® 50.5(4.6)"8 43.5(1.7)"8 50.1(4.8)® 34.5(1.6)* —
0.5 44.9(7.5)8 48.6(5.9)*® 44.8(2.1)* 41.6(3.9)*B 33.2(1.7)* —
1.0 44.9(7.5)¢ 49.2(1.1)y 45.5(4.7)¢ 30.0(2.2)*® 32.2(1.0y  6.8(1.7)*

LA ERt4EE -

2.{FE I Tukey’s HSDRRIE » [Fl— M/ NE S0 FBR(a, b or o) RRABIE 225 (P <0.05) -
3. fHTukey’s HSDARIE » [Fl 3 RFHLFEHA, B or ONFRAREZF(P<0.05) -

4. () REEERZE -
5. =rFon R -

R0 1% BERIR BN o > DA A E pr B
ERIBEREN o [#34.5% H AR SR A
WERABEEZR | MEMEYERHEE 2 EERKH
(RPN EEERI R A > F543.5% o (B ZBEZEHURER

Ey YV E o 2 B IRSR IS PR B 2

TP Z B 2 BRI R 15 22 50.5% > (BB 2
BUNMERIRE TERPIEYESN HANSTESERI9 AL
LA YHSIESEHL. sulphureusfgFg -

EORREIRE E0.5%0F - S5V - R
BRI B RARRAT 44 8% 2 A > HE SRR R

HZMMEF AT - L Y E ERIRA R R
& - #33.2% > HBUREERREM BB 2R >
F MY B R B Fs41.6% - {H B SE R R FE A f R

k

BRI S £ 1.0%E - SRR - FrA SR 2

LEBRAR30.0% » HEREERI R I 2 8% 5
L PP EERIRAR32.2% o JRELREET] A
M E2BE 2R H1%ACQER I ~ EHE IR RE6.8%
BURHAERE R ZMMEAM -
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TR CHESE R E SR 0 2016) HAMIEIIEZ
FEHNHDRE S REUR - BEYE R EEEEE
L. sulphureusfN1CsoBAFEEI QB EL. betulina® - Hl
HHEREE ZMEEME: AR EE A
Ty SERATLIEEES > SLLLLO0%[ M) B R B A SRS B
L. sulphureus  [JifEBURE - (HPEYVE S R EHL.
betulinaZ [ & SNBENBIEHL. sulphureus? - Kartal
etal. (2004) LA270°C 2z B [ 5 < MIRZARBE R - 2Fh
Wirzel st (CEM) MR EEERAERET
RS SN N
B EHHEREE Z PIERERER

versicolorB G F. palustris »
R RS0
HIR&E# -
(2) Ht2 ZBEZERURTR REERLE ~ Byt R P E R
HHEI1% 2 FT-IR 2347

PL1.0% % J& 2 2% fe &% 7 g 28 A 48 5 & & L.
betulinalEF790K Z FT-IRYCEEANE L 5550 » 73 Afrtiies
HrEAS (Fresh wood) AR AEIEAFT0RR 4L im
# (Untreated wood) jj‘ﬁ[lﬁlﬁﬁ—? o FHrf1 > 898 cm’

fiﬂj’at{ézm* 1370 cm*‘?%i%a%,%éﬁi#éﬁé&%zc-Hw&
I+ 1510 em™ (REABT HAHHRFE R YL (Mohebby,
2005 ; Pandey and Theagarajan, 1997 ) - ¥ [HEEHE
i AR Z = REH Ry B R AR AR AL ( Schwarze,
2007) » PASE{EEE R ECHI1370 em ™ Sl ZHAVRF IR
Wl Fs PIREAE ((SRZRFS Re5k B3 > 2010 ; Pandey and
Nagveni, 2007 ) » 515 Lis10/T1370 K Isos/Tiano FHESSREEE
A EEFRAIFRAFTR ©
H SR REBUR » Lisio/LiasotH ¥ 58 B {E R e A7
ZAH 58 (E 1 0OfH (R A e SE R R #iA 2 0.78 » BURAK
BREHEZFAEEL betulinalff3F o TMilsos/Ti370fH %S
S AR A e A 2 0. 7O B 22 e S TR | iR ¥ A4 2 0.58 »
HUTBAER G2 R OB EBIE - HARBE R
RGN (R2) - HHEE ZMEFMLI1%ACQ
BREM AR - PHEPERZ o FT-PROATEERET -
LAACQ B P PV E R A 2 Tisio/Ta70 M ¥ 58 FEE (B 73 )
F51.07 520.9THHEE =5 > SR EE TR BELAA 1Y0.78 - TTTACQ Rz
H M) R B 2 Tsos/Tiso M 368 588 FEE 4B 97 731 55063 ¢
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RADREL 0% Z B A HURES R AR 1 ~ Byl b B iR B & B IEEL. betulinaff790 K& Z FTIRYEEE
P U gog/ 1137052 1510/ D370 HACIEE 2 AE SRS

HHERE
Gl Wit RERE  ACQ  ZBERHURERR  EMWE Bt IE HHEE
Isos/1370 0.70 0.58 0.63 0.73 0.76 0.72 0.73
Lis10/Lia70 1.00 0.78 1.07 0.85 0.93 0.92 0.97

PL10% RS EREEMEBREE L
sulphureus J&F7 90 Ki% 2 FT-IR sl 2 Fs - 48
TR T R R B R IR E RV
AEAREAEE » N 2GRN ERD - (EEAM AR
BENEE 2 > KNIt > FT-IR Jegh 2 KEE
FEMEULIE (1510 em™) SREEEE TR (L£41)

(Pandey & Pitman, 2003 ) > SFI| FH @84k 225 7 Wi il

(898 em™) 28k > sHEAM ZENEIE RG>~
o DAS Ll ik 1370 em™ 484 AR TR
WA s PIREAE » 515 Lisi0/Tia70 B Tgos/Tisno AT SREAH
WCEEHANER 5 - GREUR - MEEREHEEIM 2
Lgos/I1370 A TSR FE (B HHFTEEAS 2 0.70 PR Ay 0.56 > X
R AREET PR YR A o 2 A BB IR R - X
Lis10/Ti370 M SEEEARL R 1.32 BHE = M fee i 2 AH 58
JEE 1.00 » BURAMEHGIEE L. sulphureus WFi% -
HedgERN e BRI ERERIVEE &
[ > - Pandey B Nagveni (2007 )PAZEECHA( Pinus
roxburghii ) RIREEIBIEE Polyporus meliae [EF51%
SEREUT MR M EEBEERT 19.2% 5101137
MHESFRE 112 B FRETEERS Z 1.000 BB I E
£ B (BRI 35.6%) Lisi/lizrs THEGRE
3.97 BEE TSR 2 1.00 -

N AR EF RS R ER (R3) - HEEE
Z MR LAT % ACQER M fe i » BtEIE R - He
RSHEURNLIACQ ~ BEMEY)E By Y E R B A 2
Tgos/Ti370 M58 73 711 £50.66 ~ 0.66 520.71 » $BHEH S 7

1.00%% Newtral compound

w,
"ff i e 1 PR .,,,_.d"fh \f(J g

S—

“henoliv compound

_—
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LAV 7e

i f.jwi‘\fj\

L"V‘HT

1.0%6 Acidic compound

e

R

1.0% Biher-extracted wood vinegar
. i \
e
SN

Sy

1.0% ACO /\

o,
AN /\ wf\[
A A

.

Absorbance
e

A

Untreated swond
AT )
¢ i L“'-d\f\.\ l’f

I T e Y

——— e ————— e —— -
i

TEEEHIRETI 2056 » (R bt M 2 S E I Presh waod ,5,:;*{"’ \,‘
W o NACQERHH 2 Lis10/11370MH B8R 1.03 287 4% ...‘..,_.//\“""‘"—- L H_“};,,‘,J»J ‘E\hﬂ
?—?’Jﬁfﬁzlﬂ ’ ﬁﬁ@ﬁTﬁ#@EhS10/1137071:@%3[‘9@\&:11431_\‘1& f,f':;‘a 311;3 _g,:;.g 3_17;-:0 ml-cu “.-',g (‘.-:\0
PRSI 1.32 0 (RFD11.0% 2 ACQR IR Y E - Wm'*f ‘;&3 o

e \ 2 LIGBRE 10%2 ZBERHURERSERRYE Bt R
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BRARKE6S%) » MIMVMERXZ (EERARE
30.0%) - HERIBFIBA BE Z AMYER S 2 248
R AETmliF 2EERFHOREIE - BRI E
BIRJICRES - H EIEGERGH - A28 ERFT
BEHE > HTm{EEE > RN R AREEERSRIA
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