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1. [ZL®HIZ

el z b, NEIFZRECTRELE LZ, Lo, ADEEL LT, KRFOIREREST A
OEENEFLE Lz, THIERT S EEZONHIMERREOEENY, HAxDEETHLELOLNDET
W20 FE LT, BUE, SORPBREE(LEZWIED DD, HAEEMRETHY, o, I—=FRr=a—F
TN = AEFROTFLFX —JiE U CORAIZ—MEME S, F22 5G40 A 2130 D arems i
RHPTIToCnET, —FH, B J5, T¥EEL. EOMEoNSWwr < SWE. Eeia TEE, w3
B, WO ESE, KEHBEAZSIERILELE, 20k oic, NEITRENREFEEZR S =012, %<
OMEICER L TWET,

A ORFFERE B Tl AMIRGEAEMICE T2 BEARIC X 2R ROBETIN, Efish 0k
F, 1933 4T S. Kamesan AR L72, 7 v - §il - OF(LAWIT, BARTIE 1963 £ H AT IS (JIS)
(27 1 I 8- OFEAWRAMBLIEA] (CCA) & LTHIE SN TR, 20 ALK £ CAMIRAER| DO PR %
RLCTRE LY, 58, BATIL, CCA QFETHOPKT OOFIRE OBRMEZNT-9 2 L BSEEHZ/2 0 |
CCAIFAEFESN TWERAMN, EGRE, XUFHEICHWONLZ Y X7 U T & LT CCA QM MBBAETH
FAENBEIA S TVET,

1997 4EDO R RIPEYE IENEHEE SN CHE 5 & . COA AUEEEMI IO FEEEY) & X5 L CHD ]/, HEd T
FHEZ EORERHT, WU 2R AN D LI TOE T, T, CCA WEEFEM %5y
BIFFRAR L. BB 2 R ERIEO FRO b TWET, LavL, FFEINT/HBIRIITE L < . BAA9
PRAVBIFEN R FED BTV WER, AL LThIFonE T, $72bb, Bk, 2BiE s
FEAETONTE LT, MOARLEEER & LA N TWDL DO H Y £, dndEz, £
EOITHE SN TV D ARHADE S H D 3, CCA EE SN T-FE O AT, FEFICL Y AL O
LRI FTN, BARTIHEBMRAM ) HAFERK 20 Tk, —F, KETIE, 2O EZ O ERF
ATHERBELONTOET, 52, RIS % 50 FMITT OLEEFEM 13N 5 L 52 5T
WET, FEEE, BT ZRIER LIS OBEAM —RHRE ST DEELS L7 CCA WLBRBEAMIZIZ, 7 1 A
750-1, 300mg/kg. i 340-550 mg/kg, U5 340-820 mg/kg HA SN Tz @S T\WET2, fit- T,
OB DRI IRE L oo TOET,

Z 2T, BUE, MBI L LT CCA MUEEBER 05, CCA % RIS 2 BT A A e S v CunvE T,
BIZIE, 7k -8 - OFOMMIC, e, A, BER _BLRFEZ AL TENFERE L~ T
RS THET, ZN6IC LT, X7 7 V7 BER, £70132 O8RS A Wz, A5ad7e CCA
DEMLE UL IFEM, T7hbO AL AL AT 4 =V a VOFRRHIADWER LA LN TNET Y,

Z DA FRITR AR TIL, CCA & 2 VNI OSSR AI TG AN 2~ & D FEOAMEFEDNEH 4
TWET, ZORICBEE L, BE OIXAMEE R~ JIS OAMEFITRERE Ch 2B EaEE A 47 X7 X
41 (Fomitopsis palustris (Berkely et Curtis Murill)) DRZBAHFHEELZ N FE ML TxF LT,

Afa T, SMEEA AT X T 2 7 DRFRFEREORE, T70bb, ol Lidiies TxoZo
RFDOOAD] ZFELDET, KIZ, TONZEIGH L., RFLIEAMFEM O, ESBRHELZ ST [5R
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B b A~DISH) ORREMEA IR~ E S,
2. AMBHEAADXS27IIETHEED 1 DTHS

AMIEFTEITIE, Fox DB A X7, TAIZEZOZOMENEGFNET, AMMINEED B2

DTHLHELE—A, ANV —RAEREBFIC L TEFT DAMEAEIL. HERESD HLEMTH D
V7= /78*5 THNZEMT DI EreEEiE &, V=% T EMbRE, KICETHMT 5 HEE
I T o ET, BAEET, BEEMICI 2 OB EZIT 2%, BEE L THRREEZTE
RLET, T7hbb, AMEAEIL, B0RHWEE,. OV T, HERORBIFRICRKE RETEIZ R L
TWVWET,

—J7i. AMIEFTEOW L OoE, EEEIZ W CbEY OREE M 2 88 L. £ O )FrRE 235 1<
BRbEEEHE L THUAESITONET, £I2 T, AMEBFHEZEZ L DB EEIET 5792, Biko
CCA %5, $RZART D 1O LT HAMBIERIN LAV EH S TEE L,

L2rL, TRBIC K VB SN AM DG b, & DFEOAMIEFE 20 I UHEE S, ZOBIEN G
Poria @&, . HBAIAMIEFTE SN2 R s s S TEE LY,

ZOHT, HE DO BE ChHOLAA T XT X7k, iR Ch o ENRE S THET, iz
1X. Green 1% — L BEERACREGALEE L7 sourthern yellow pine OEFERERZ1TV . $RMIER & L TAA
U RT B EETe 6 ROBEEITEEZ#®E L CWETY, SBIZ, Hastrup Hlid, 7 = UWEH, alkaline
copper quaternary—type D (ACQ-D), A, Mnaphthaloylhydroxylamine (NHA) CBHJEALFE L7~ sourthern
yellow pine ZA4F D7 XF X%, WA LD L P LZFEL2WE L TCWETY, F2, BALIX

TETA VEREIRE T B T A L TREREIRALEE LTz A %LM’E« FH T RXT Z71E 16-40% FEEE A i
DITEFL, SR CH L2 FERBDTNET T, (NN 57 N e 8 7N 7 Al R N S (P 7))

BB ClZ. CCAL B4k sy @wm@ﬁwwgfw2%ymutz§1%é$%%¢bfmi¢“

3. VaUBIIEMEEVEE T

TS O ORI, i?ﬁﬁj\fl\?‘é T a VP EERMEE 2T L5 ENEEINTVET, £
AMIBFNCIB T 5> 2 UBROEENCBE LTk, AMBFREN 5T 5> 2 UEgiX, BER, 7 UG
LA —RA, A3 ﬂz/lzm—x U7 =2 ONfRESZHEINCKZ TOETY, o R A a5
FECIE, U 7= iR OTE AR S A X DMER STV E T, £/, BEEREE CIIZHEE,
VT = — RIKACIEEARDEENUK R Z e U 97, S 512, IBEIDS L7 = > b U ZRE, 3%
FHET 2 LIEINTWET Y, £z, A - BOEFTRES 2 ([ RNEFEIER & LT, BOEH

WX ROV 2 VBE ST 50N AEMAEII DR LOERE L VWEROIT o E T, —F, SRimtrsE
E LTI, TR WS 5 > = VRN, SZ K AEED Y = VBB ERT 5 FIC LD . Bk
ORI B I LFEARICIEEZDRIBICT 2 2 &3, BRI TETWET, SCRICITY 722> 7D,
1< 1%, Rabanus |3' YV P HiEEEHA S ICHKREIMT P incrassata, P. vaporaria HEIFETHE. o
BRI D FABIEE L, 7 200 AVEMEORREIN REMED > o RSN S D FIC L D | M3
fE&h, EBNMMEEZAHE SN TND E WGBS IEE o 72 LR BTV ETY,

AMIEFHERETH ¥ = VEERNERE T 290X, Sutter HIZL Y| pine WM A HiBAHHAEE L %?}”Va’: P
placenta THUFET % & HARE TY 2 VEEAOR MM BE SN ETRENTWETY, ZOE,
vaillantii 753 2RI ) O LR WT DHFI AL ED I RANY ML HEEURSHE L, & fB
AHEO b FOEE, BEEE O DML e U, O S L BN DWW 5 = '7@&@3-?*5
B Gkl 28, EOMBERHL LI EWME L TCWET'Y, £72, F palustris BAFEIZE TN
%%?6%%%@“*?@%% EDXA CROTIRY | KN 2 VRZHWT 2FND, ¥ = VIEHNTE
FRENTND EHRELE LT, EOITEARD G, F palustris B5AREICEEHOFIELZRBD TNET ",

DL 2]"21“'7175“7@%@@%%%;* DM ENT=ZY 2 UERIZ KD ¥ o TR IR LT



5 LSRR SN TVET,

4 FHADXZRTIZEITEL 2 VBESRER

TlE, Y avBIZEDOLIICLTEARESNAEDTLE Y2 £ A TRIT X 7B THEEY =
VR AT AR E LT, XY afRNK o iERESR (0XA, EC3.7.1.1) &F vy a—2A c kKFHT Y 4
X VR K SERESE  (GLOXDH) D 2 O2MEREN TV T,

T BIE, A4 T XT X OB L D . A ol 2 KO LS = Uik & g2 AR S8
% OXA JEMEZ A LE LY, OXA TSRS YIS @ EMEZ 7R L OBIBANCER Ui i=, B9
DY 2 VAR EEEDS @SR SRESNTOhET Y,

REA L B HIX OXA O, 7V XU E S 2 URRICEM LT 57 U A VBRI bEER 2 AL, %
DI RERIZRE LI21Y, ARERILIT T X7 VAT RefiRyFIEE L, BELBFZRERE R0
PRt KFEE AR T DHHEEE Ch D Ltk SN E LT,

ZOWRLE IR o TEHFEDS, B SIIA A T X T X L0 GLOXDH OFERAZRE L E LY, ALY
VAR NGREMAKFEL, Fhrua—2h ¢ ZETZHRBICER L 2 VA AR T R L, £
7o, FEHL GLOXDH % & /7 B3 fflsse /A T L, FIN E~L A2 K1 ETe R AL AR UFES
fRIALE L7121, ZOREE, PN 28T FAA %, R E BENRE LZ7 ) A5 2 VERm bEEsE 1 o
EFERI LT E 2 n T 2 E RN F LT,

5. YaUBMOMBYEZHRIET S VATV IILEERORBEROME

OXA DIEE AV o WAL TCA [FIF& & 77V A% 2L (GLOX) [BIREIZ L 0 . 77U A3 /L ERIE GLOX [RIFRIC
EVERTLEBEZONET, TI T, HEAOITET, GLOX BIROEBER THLA V7 =) 7T —E8
(EC4.1.3.1, AA D RXT X /r ICL ZHE HIL FPICLL &4 &fHT72) 2R L Z 0 EEZH LML EL
7219 AREERIIA Y Vo e a gl 7 U A VEBICE LU ET, &I, FUAFUAEEET
FL—Coh ZAEE ST TY AME AT 2 U AFEEAIEERE (MS, EC2.3.3.9) 2R L2 0#ME A O
MZLELR2Y,

6. AMEFHBADFFEZ TCA [ & GLOX EIRRDEE!

6.1 AADXS A5 DL 1 IBREERHHE BERLAILTORED

TN A—RRGIREHNTALT T RXT H a5 8, 9g OV NVa—AnRFERE LTHHISNS &
Tg DV a2 UBNERMTLIFEERMN L, A TVXT X250y a2 UBERIIEHERSE L L TR FH 2
LLELE2Y, &5, Green & Clausen % southern yellow pine Z A CEF S 7-8HA12I%, EHE
T 442-581micromoles of oxalic acid per gram of final dry weight of wood 4% L7 L#iE L CW\VE
T, WHE DX, Va VEESKICEENEN B X HD TCA (Bl & GLOX (IO RERIRIE & Rt L.
¥ a2 VRS KORENS ] L 725 TCA, GLOX BIRIZLA FIRIHREA 5 Z L 2 R L £ Lz,

6.2 2—FF VTG IEERKREREEDOREH

2 — A%V I H VIR KFERESE (X1, 0DH[3]) 1% TCA [ D§fEFRD 1 > TH Y, 2 —AF VI LI
IR % 2N B-CoA | 2 [ WiRS 2t U E 3, LovL, 7 va—RRFPFCHRE L A S
11 Ff 14 Bk, WBOEME 7R 7B O1, ABEREES RSN ERATLE2Y,

% L. ODH 3 +43H%RE L TR\ D72 BIE, AMIEFIEEIZIT 5 TCA (R T BRI FLi STV A TCA
Bl LT T WSARLRDRHEAFFOZ L2720 £7, HELOMELRNT, AMEME TIZ2 —FF Y 7
IVENFEING TIVE I UBE, GABA (y—7 X VIR . anZBEEITVT e R, 2T, aIBEERK
S5 GABA RIS MER SN TV E L, — 7 BIE GLOX [BIEE28, TCA [T 7L uaT v 7 (fiE



B) 72BN EROZLICER LE L, £2C, BidoA 40 XT 27 2B 5 R&E 72y 2 AR REE
TINED X HITEXHEZ I TUWDD, GLOX, TCA B & O A E#E A fFIH T2 FIc LD, FRRORE 2R
SELELE

TI)a—A
S i
vV E R
COp
7 & F L Coh
sy 7] S VESY. S L
FERE (£33
NADH- \ 3 g /
NAD> [6] (81 (8
A% A NADH
U ) H e < s
> g VI (A) oy ¥ TR VEST (B) [6] *—NaD
TN B VER [1] [1]
NAD [3]*
NADH 227 BiCon Uy > Y
K z/lxﬁﬂ 4] A . 6 KNAD
3 1 3/\7@% A [9] NADH
- C o % v R
[10] FADH2 FAD D) cootLa-[12] ©
L COoH, 7 & F/LCol [10‘]/\
[11] T [11]
£9ou CH3COOH cHgcoon  &99H
ST R Y S T
ATP+CoA  ADP+Pi ADP+Pi  ATP+ CoA

1 WBEOEFEA T X7 272853 a— by b TCA [RIEK(A) & GLOX [RIR(B) & s 5 o = s Al
TEOIEZAC & D ITHER ) YA 7 U v 7)) 2D

R - (1] Y 7 = 8 Y 77— (FPICLY), (211 ¥ 7 = LWk EiE22(IDH), [3]12-43 V 7V 2 )V Bk Kl
(ODH), [4] =/ ~7 BERiKSERESE, (5] 7~ vlige K74 —E, [6] U > Wi ksEREEMDH), [7]17 = e fnliiss, (817
VA Y AT, 91V SRR A AR N@[mﬁﬁ#ﬂTk&—t[MTk%w&AA%%«ﬂﬂ?F7D~Ac
{RAFME S ) A3 S VK R (GLOXDH)

6.3 AMEAMEIZHI1T2 TCA [EE & GLOX EIFR DAL

FA T AT ZZET A TCA B GLOX Bl (K1) OF#E LT, IF3aRRHENnE L,

DOZ L DIMOBAEIIZIBNTHE R T A Ml Z321T 5 GLOX [BIFEAS, A CIIAIHSEE LR 5e47

TCA I B X/ > TWET,
QOARFHDOREFEAEB VLB R TR VX—L, a2 UBEARICLVES L TWET,

BGLOX [E1I& DEEESETd 5 FPICLL & MS 1E, 7 /L2 — R REPCHERE LI OAMIEATE D6 & By EE

PELILTWVET,

GLOX [RIE& I, < OIEMTIZ=4 / —/v, Bifg, IEE 7 & D C2 LG F 713 MiA % IR & LTAE
B aHEINET, £ LT, OIS L a—RRBEFDPIFAET D LB ETHILE L OFRREZEM O
UL T LEZSZITHERE LZRAVEE N H Y £, LU, HE SITAGENE 11 % 14 16 Hik, B©
JEFGE 7 @ 8 TR 8 Mk, WAL 3 B 3 FE 4 Hikkod GLOX [EII& D ICL, MSTEMEAS, 2L a— A RFFRITIHBN
THRHENDZFERHLE L2Y, FRo, A4V XTE2 7280 TE, by 77 7 AOFEERRH SN
F iz, 22T, WLITRTEHIZ, DA EH L7 &b, KEEAEBRICB WL, FEIZ FPICLL
WCEVA YT BBITa T E T ) ALV L S L, NI BRI TCA B CRE S ET, 7V
F 2 VIR GLOX [ 28 C o a VBRI SNV E T, 610, AT eI 0XA I LY = U L FE
BRI SAVET, BRI, EARIMIITERE T, AN TEAMH SN E T, 20T 2 UBAESRIZEY



I AT RT H I IIREEAREF LB T RV X — S DT AR B AR R L LY,

F7m, KB Y TV a— R RFBIRCEEE LTZ BB Phanerochaete chrysosporium i, ODH I&EM:AME
WeEHRELE L, UL, V=20 O—2>ThHH A= U ERINUGRIEENEIND &, A
VU T PRI ERESRIEME, ODH IEMENE L FEAZIT 2 HEME L0k 429, —J5, V7=
BE) & FFIz 72 W MBEIEFTE A A T X X iz B Td, £722 0 K 9 ediSisE N FET D0 EE. B
LINIENTEY E/A, LL, AT XTI X7 OTEEEHERE TIEY = VIRAASERPEESNLT 2
JERARRTERAL L, 7 2 R D O TCA MIEA~DRFZDENLA L 0 iE b 552 RH LU E L=2Y,

e -
‘l &y 7 Y W2 RHCAR LA

s L’ . T R = N

23R40 %, /XS—1% 0.3 mm

6.4 AAVRXSETDL 1 IBESHEE BEF - TILARITLAL)

FEWNTHE HIL, FPICL1 22— K45 cDNA 27 n—=7 L, KiFEZ AN TEDO—f a4z 7 X
JEELTCRAIEE L, FREHFICHWT, X LAz L=, Zohikicky, @&

FEE T IAMEBIBIER AT o TR FPICLL 13-VL A% Y — Al fbm\é EWNM E LY, [FER

(2. GLOXDH IZ-~ULA ¥ Y —AZJFET S 2 &#réhibt(*%ﬁ) BT, MS LAy Y —

L0, OXA TTHIIEL S RTET D 2 & 43, Ml mic K REShE Liz2Y),
:h%@%%@%@%?@#é&\y;?%iﬁﬁ%xxw%—%ﬁm%&&%i%méﬁﬁﬁfi&&

OFENARENIZLL F ORHEN BRI NE T,

Oy = UBAEABIE, MlE &~V AFy Y —ATIToN D LR EnEd, VLA Fv Y —ATiE, 7
VAR N REMAET D FPICLL &, 77U A I Vg2 KSE LY = UBRICER{b3 5 GLOXDH 23[R U4V
ﬁ*“’ﬁfb PGB LY 2 VIRAEBREIT> C0D EEZLNET, —F, MIE TiE, 0XA

X AV RN INAKGRES Y 2 VBRBAESRENTWA EEB L ONET,

®_0> Va UBRESRB L ORBRPEDRLATOEL DI, I har RITELAEF Y —AE
@Wﬁiﬁﬁﬁ%wﬁ%ﬂmﬁ_ﬁbnfmééﬂﬁ@éﬂiﬁ Thbb, A Y/ EIIs T
VRIS by RU T DAYV A R Y — AZHEE S U FPICLL 12X 0 A S T2 ATREMED /RIS X
nET, o, angBiI- VAR Y — Aﬂg\b:/%)7_m%ém\3A7@?EPHE%H

LR SN TR FENRRINET, DI, 20X Rlkid, A4 7 X7 X 7ricBn ks
BTIER L TEEEIAThIL TV AN R S E T2 (K3),

@GLOXDH [TFABRAE N DS TR, BFZAEE L TF b a—h e ZERLET'D, LrL, Fhro—
Lo e VLA FR VY — MIBWTETZAEMRE UTEIEL Q1D &S ) s pl2TEE 13m0 A, FF
BN EAIRIEY AT DINA AT ZXT B DA T Y —BAHEL T D00 Ltk A, D
W AEERRICEBWTIEE 57 < IO EFZREN AT ) — A THEEL TWA00E LILEY AL,
BB OMENR S HITHEE ZET,
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ﬁymz EILE VR \
l

22
Lvvam vt | 1o ACS POXA
A .
TRIVER anse . Acetyl-CoA
son % . [+yomm
AEHOmR -
OXAS Ags
A \\
Acetyl-CoA R #97%
2o

X3 BERRELEERE LA AT XT 27 iRFE G

OXA: A &Y B NN/K Sy i3, FPICLL: A Y 7 = g ) 77—+, GLOXDH: F k7 1 — LA c A7
7 X L OVERINK RS, MS: U o SRR AR, SDH: =7 [l /K SEEESR, ACS: Acetyl-CoA
1=

@Y 2 U, AT X7 2 TERE GRIISNT, SRR SN A NERH Y £, IHIZ, V=
UERAIE, FE LWERICEREIIREA O SN0, AMIRICIEI SRR AR S, £/, BhEERT
FHLHREINTOET, ZOBIINIO L, AT RXT X FITRHRROERRED Y = UREPFEL T
LEE T CHIRRICAERT 700, v = VEBBICX T D MERE Mo > TWO D RIEEMER B 2 bivE LT,
BTy = VBRI 2 R T 5, aisth s FRISN A X R a— R3ThH cDNA E 7 a—=7 LFEL
72200 ZOWBMNCENTZ cDNAIZLY a— REND X R 7E X, —oOfEkE LT, Y2 UERD
HIREAAA~ DL 2T SOOI TEINT L TV D ATEEMERE 2 D, 44T XT X7 OEny o U REERE
BES). E7-ZFOREE T TOMWVERREN 2 X 2 AHEICHASAEN TWAATREM NSV £97,

1. RTFNIEARMH DD CCA DFRE

SRMTHAS EFTRE T, i, 7 2L, e BRELBAM D ORAEAR®H D Z LN HE I TWET, Sutter
5iX. pine sapwood % Hiliedi 5 /KFIH=<°. copper naththenate TR L 7= AM%. P placenta <° P,
vailantii T4, S8HEMEF SE, ZOBEAREZIY RO TAM OO EEZJET 5 &, HFOE & 1HD
D 10%IZETHRRNBOTHELZRHELE LY, £/, TOAD=RL0O—>& LT, HARDMEVITHE
TOHLVTIMHIET D 2 VBRI K > THZRH L, IS8 LRl sig Lk _CTunEd, F7-,
BARD BAMIC— HEE LTz A4 7 X7 4 riBE SEEBSE LRELTVWETY, Zo8igs
Gadd * 7 |ZREWB LT 5 &, 2l A2y = VR F L— b LEAREED UG TR, 2B EHOH
DHD AR H Y £, —DiF, Cu(C0) - XHO0 THY ., —2HIE Cu(C0),” TH D, Cu(C0),” D
solubility constant OffIE 2. 87X 10 & L TW5, —J7, Cu(C0,) * XH,0 DIEIFIfE TIZZR2V S, —i
INCEBALZ R oWy o UIBRIETERL SN2 A 2R, b E 7217 L 7 7 AREE IR 28 m A3



HD L Gadd ITHRRTVWET2T, Kartal 51 CCA JLHR L7 Scots pine (Pinus sylvestris L.) DAKZ
FA T RT X i Uiy 2 ViR E SRR i CUERT 5 & B FE 100%, $AA 72%., 7 1 L0 8T%
PrECELIFEERELE LY,

CCA JLER U 7= AR B A A L N EREST 5 Z EBRHRAFEHOOE S E LT, ERRDO L 91y = VERIC
Hsk L7z = UERSRAN AR L OFRER & LT, HEROAREN S SRR S D Z ik v — H Ak
L. ZORBEMREMENEDNER SN D HIC L0 BRI BIEBN R SN s &2 bhvgd, Ll
ZIUE Y TIER < ESRPNEICEAD BE IR SN2 EE TH A B AL BB S8 T 5 ATREM: b HE
EEND, BEC, Chou BT, EARKOWMERD-Y 3-4%DH3 & W Z Fi, ML CREE L S 5 sk
R HDOTIEEFELTWET2Y, MOEMTIBNTIE, BA AU F L— T 53T F ROIAEN
SN LHEA TOE TR, AT X7 X7 TIEREHoRat S CdnEti, AMBHEIX. 20
IOICHERBOBRECHLAWONS AN EZ bNET, SR SLICHET2BRN S D EEXET,

8. #¥hUIZ

BT AT XT 5 Dy 2 RO b - R A DO IR R & | BT S e Ah
DEBOBRTRELNT . BSERIOMTR CR DA AIR L ASHAT 5 LY | RIS S0
LEZET, THOR. CEREBUTELCE T

T ISR ST, BURIE TSR B MBI GUBARA SR O THREO T
MREDL < DA, SEFRIGEE DERE, T L0 AT, BRI LRI BT b,
B 1T L 5] & XD BTV DT,

KRl £ LD BT D | FMRE TSk, SO AR ARG, £ FHRISE
M RO, M RN, K T (BD) I BRI, MBS A E LA, &5
2. (W) BRI, TR I, BRI TR IR 0 £ Uik, AL L BT T,

SE 3k

1) Alsrac, DOAEICIIT D CCA RMPRAFAIDBRTE & £ OBARM T OB R ORI 5, AR, 29, 192-216
2003.

2) WA —, fh, FEFLHEAR OIEBALEC BT D078, TRk 13 FFEEBE M SR A e e S & b
EOYEER « FEFEBRRIZI T DT RICBIT 20158, (W) BERERIZEM e GEERIER  WFJEREE, p.3-1, p. 3-36,
2002 4£ 3 H.

3) Kartal, S.N., Imamura, Y., Chemical and biological remediation of CCA—treated waste wood, Wood Research,
No. 90, 111-115, 2003.
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() IFFTNIERAFTEE

TEMEE (B £FR)  EEHELEAMEZLEEOI=TL-IIyviavik

CCA(SR « 7 1 1+ & 35) UM O 515 % . T OERLBRRICBIT 5 I =~ b - =3 v a Mbas
SRIZRW TSR Lo, ZORBERGIEI, BIERG o, BEROEH L, € L TEAM O Y 1 7 b7
%, FiiEEZ AWTZAHREIC L > T CCA DIF LA E R TEEH S, ZORHENS, Votb— MR
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D7a—F ¥ — bO—flEr LTz, £l BAMORFHR Y A 7LDl dDIcHflE LT~ 27 miR—
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CCA powder as the starting material
S MG A 44 45 ¢ 2g
#UEE 0.1 MH,S0, 60mL
EHEM  100°CTEM, 15 hours

| — [wmmsnsmmsnesn | N

Residue of wood powder after the extraction

Extracted effluent [ A& 50 ml | Cu: 16.32 ppm
—_—3 | Cr: 28.15 ppm
Diluted effluent | &% 500 ml mbin o]yl
pH: 1.82, 186 |, —_— | FE—FHK:
ORP: 3887 mV |~ 0.076 g
Cu: 0ppm Potassium ethyl xanthate
Cr2835ppm  |e
As: 33.31 ppm

WL TER o~ [Filtration FILAY AM NaOH | 4o

4+————— ! Target pH: 4.0

Copper sulfide

pH: 4.04,19.4C |
ORP: 206.2 mV
— i vl
‘ | KRB A1 g |, -
ERERBLI-ZBIETA: 8 1 %
LLTEE 7;:13:1£__ Filtration Cu: 0ppm manganese dioxide
l‘_NaOH 50 ml —_— Cr:_1|181 ppm
As:0.19 ppm
4 Cr. 2.65 ppm
B As: 9.15 ppm
200 ml 200 mil
Protonated  R-type
T pH: 3.91, 208°C | .| pH: 2.74, 19.2°C
manganese  dioxide | opp 1722my [ *| ORP: 331.9 mV

adsorbed As .
} Hotw—FEE: :
NaHS0,: 0.1g 0.0;89 Potassium ethyl xanthate

) FibA), 1M NaOH FILAY) 1M NaOH
Alkali | TargetpH: 9.5 Target pH: 9.5 Alkali

A

\ Cu: 0 ppm Cu: 0 ppm
Cr: 0 ppm Cr: 0.18 ppm

J As: 0.15 ppm As: 0.16 ppm
o5

KA & A

Chromium hydroxides

A S h o RER & 2 TEAIA

Reuse of the final solvent by adding sulfuric acid

CCA ML TIED7O0—Fv—h
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BHEEX (RBF—F) : €8 b5 U RR—2 —RBEYIC & SIRERCEMTORS

A RITANIMEBRCTHAERICELRITTESRETHY, a0 A AR EOREWE /LT D
EFEICHEE B EL 52 5, L2 TH R U AGRI- BEITRAITEL LR T UL B 72008,
TEZDOFEDO—>2 L UCHEWEFIH LI BN, 7 7 A4 NL AT =—a V BRER STV D,
AWFFEOBINL, B8 b7 AR —F — ([nkE) ZFHT 5 2 L2 L0 B R U LAOERAL OFlE %25
L7, 774 MU AT 4 =—3 3 b SNTAEM OB TH 5, AR TIEII KIVLAD T~
AR—H—L LT, THZ XX~ A (Crotalaria juncea) 7>% NRAMP(natural resistance—associated
macrophage protein) s 1% Bl L7z, AEH L7 BO&EEIRESR ., BREHRA & LERBRE
UNTHRRT LRGSR, 72 X%~ A0 NRAWP 130 R U AT TEROEEIZ B RG22 L BB b e
7oty ZOT YL XF~ A NRAP BB 12 FB ST EERASIX, 7 R0 ATEPiEEZ R LTz,
Flo. BRI U LBRBHEOBEIEMEDARNTIIN RSV ABIOSOGHEZNE L2 A, HER
TO FI T LAEENL L SOWINEITHEY BRI L Tary be—Lr XD @hole, ZOZEND,
THH XX A NP ZFIAT D280, BRIV LAEAEE T THOEN AR CE 5D TEBRL
Bl B, >0 FI U ARH EICER LT WM EN T 2 LS o b,

Yeast: Afet3Afet4

1 10-1 102 1 10-1 10-2

vector control

THEIXETA
NRAMP

100 uM Fe 100 4 M BPDS

<BEBZERV-ABEHLERER>

ENSF o, NGRS, SR ZIEHIZBLNTT HEXELTANRAMP ZE A
LEEBBOANEENLVDIE. IEIKHBERMYADDS=HEEZOLN, THEHERE
SURR—E—D B DEEICEAE T H2EERLTLNS,
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FHIGERE, —F a2 b—F— A TFa—F— BN, ZI—n—K, N"U—=R—Z =505 EE
W TNVE— RT 7V r—2—%REL, BRIRK, & D WIS IR OALEIZ T DB 3+ 5
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Thi Thi Nge (Junji Sugiyama) : Development of novel biofunctionalized bacterial cellulose-based biomimetic
composites

In this project, bacterial cellulose (BC) derived materials, such as, N-acetylglucosamine (GIcNAc) incorporated
bacterial cellulose (BC-GlcNAc)), peptide immobilized BC gel (BC-RGD), bacterial cellulose/chitosan (BC/CTS)
porous scaffolds were prepared and characterized for their potential use as biomedical materials in the field of
reparative tissue engineering. The amount of GIcNAc incorporation of BC-GlcNAc, detected with liquid scintillation
counting (LSC), was 0.04 to 0.28 mole% depending on the culture medium containing different sugar compositions
(glucose:N-acetylglucosamine- Glc:GlcNAc). The mineral nucleation potential and biocompatibility of BC-GIcNAc
were studied. For the second material BC-RGD, the cell adhesion property was investigated. Finally, BC/CTS porous
composite scaffold, the third in the series, was fabricated and the structure-property relationships of developed
scaffolds were characterized by FE-SEM, ATR-FTIR and mechanical testing. The mean pore diameter within the range
of 100- 300 um with ca 90% porosity of porous BC/CTS scaffolds (Figure.1) can be fabricated through freezing and
lyophilization process. The compressive moduli (~0.23-0.69 MPa) of scaffolds were found to be within the range of
those of articular cartilage (0.5-1.0 MPa).

Figure 1. FE-SEM images of chitosan and
bacteria cellulose porous scaffold (left), bacterial
cellulose/chitosan, BC/CTS scaffolds (w/w%)
(middle) and, respective magnified images of
pore wall morphology (right).

BERF G B : FHERTRL T H O 7 HEMMICBE Y S A RRFHIBAR
AV RRTT « A= b T B TTIERBET 0 3 7RI ERIROWD « L %25 & Z LT D TREMED
%, MERMZMERTT 27201213, 7 FAS—7REE AT 20BN D, € 2 TAME
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TECILEFH ARSI, T hH T TRERO I bz, RETRKE 7T VT E DOZERMEDE %
LT DI EEHME Lz, FRZ, BOMBIETH D LB 2 DNDHHRE RN D OREESCT 127 O
IS U BEROZMIZEH LT, 7 h ¥ 7D BEHOHERREE & L CTHRET 2 72 O ORIk
DELESST B> 7 ORI EH LT 5, AEMITA > RV T - A~ b7 B, A~ N ZMNLET S
PT. Musi Hutan Persada #:25F7A 95 26 J3 ha D7 B T Hisc#i & L7z, £ 3, 000ha OFFAHARNES 4 T,
PREMDHZ 4 0. 5km, 1-2km, 5-6km, 10-15km OEFEEZH D 0-1 DT I > TR 4 tEFT & 4-5 DT
71 TR A FERTOFE 12 FETZBW T, BEORELTT o 7o, BEORE T, 10 3EORA T b
TEIZ X0 FEEk S V7248 25m DAN O HHBIFRIZE EHER IS, 25m WAADO BRI T ST — 4 & L CTHWZ,
FIMETHHNTIC La—X—2HWTHRA v v b LRI 10 R OEE 21T > 12, E DORER,
T T RICHA MR TR S < L B 0-L D7 I S TR IRV 2R L (B1), —ED 7 A
T RIS B - 7208, 25m ANOABFEEEIIIER IR Z LD, 70 ¥ 7 MO EDOIRAAEAN
ARTHMEETG LI EEZ LN, Fio, AN S OIEBEHIE U SO ZLITRD H i
nolz,

K1, RETRRET B THRIZEBIT DA (KA > b vy ME) ORR.

™A M Tyt Y2 EAEL /88 25m LIN O A Exi

conserv4 26 252

P~ conservs 24 2.46 s
conservo 24 7.45
conserv’/ 29 322
1y05 13 1.13
1 fw ly2 16 1.92

T LT 1y6 24 2.06 »
1y10 11 0.40
4y05 26 4.16
4 15 4y2 22 421

T TR 4y6 11 1.60 %
4y10 12 427

I.Venkata Subba Reddy (Toshitaka Tsuda) : The global variation of water vapor using different observational
platforms (COSMIC, Aqua, NCEP and ECMWF)

The spatial and temporal variations in water vapor (WV) are very important in the study of global climate change,
because water vapor is one of the greenhouse gases and it releases latent heat through condensation. Recently different
observational techniques evolved to probe the changes in the atmosphere on a global scale, irrespective of the weather
conditions and to monitor continuously, with high temporal and spatial resolutions (both vertical and horizontal). Some
of these techniques are self calibrated. To study the global variation of WV, we used COSMIC, AIRS, NCEP and
ECMWF data sets. Each data set has its own salient features and these are useful to understand the water vapor
globally more qualitatively as well as quantitatively. The COSMIC mission provides high vertical resolution data with
limb scanning technique and Aqua satellite provides with high horizontal resolution using the nadir technique. By
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combining these two, both vertical and horizontal variation of WV is studied globally as well as over the India and
Indonesia regions. The estimation of WV from the satellites has the potential applications to study the evolution, onset
and progression of the Indian summer monsoon. Similar studies can also be carried out over the Indonesian region and
to study the Asian summer monsoon. The WV profiles from COSMIC 1dvar, AIRS are compared with those estimated
from the radio sonde data over different geographical locations in Malaysia and also over the Gadanki, India are
compared. The comparison is fairly good in most of the cases between COSMIC and radio sonde. However, AIRS is
under estimating in all the cases. The NCEP reanalysis and ECMWEF data are also used along with COSMIC and AIRS
data sets for the comparison. The enhanced WV is observed along the ITCZ. WV estimated from COSMIC and AIRS
are in consistent with the NCEP and ECMWF model results. The difference between these observations and their
latitudinal and longitudinal variation of WV are discussed.

Ragil Widyorini (Shuichi Kawai) : Evaluation of biomass production of plantation forest in tropical area

~A case study of Acacia plantation forest, PT Musi Hutan Persada, Indonesia~
This research focused on dynamic analysis of tree growth and biomass production of Acacia plantation in South

Sumatra, Indonesia. The data used in this study came from permanent plots established in the operational plantations of
Acacia mangium Willd. managed by PT. Musi Hutan Persada (hereinafter referred as MHP) at Subanjeriji area in
South Sumatra. The analyses were based on the long-term inventory data of planted stands from 2000-2005 that
recorded from 2001 to 2006 (1-6 years old). The effect of block area and stand age was statistically evaluated.
Correlation among tree growth parameters (i.e. diameter, height, stand volume, stand age) was then described. Annual
increment was calculated and its relation with annual rainfall was discussed. The biomass of standing tree at 5 years of

age can be estimated at around 94 Mg/ha, with the estimated carbon content of forest biomass is about 72 Mg C/ha.

2.2 19 FEEFEMRITFAMRESHKE
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