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VIR LT VEBTEHSIKGET AL, FU-ARF UL ) THEDIIH
I o urBEECEEA ) IESMEo NS, HISESV S 0 VBED o« (12 A1
T B-(1—4)-F 0 NG LI LT 70 < BNk o3t U CRREY S
D, &ToFay NEEGZHET BNUKGMEGET Th, 2O/ED 340 2 ikhksg
BENTIEAS, ERWHHEEIT VYL Y VB (4-O-Me-GlcAp—Xyl) T, DIz
TIVE M)A YT VEE (4-0-Me-GlecAp-Xyl2) 7NV EF M54 70 B (4-0-Me-
GlcAp-Xyls) DHEMT 5,

TAVIGYRTR, VI UM ERRBETUHEL T, FPu—2, F2 b— iR
1w L TWwa,

3) LBEEFIVIUPOEBEIKGRICL o THRONE ) THES

IRIERHE 10%REDOT VA ) THHET 2L AI VT —ADO—EIBEB LT 5,
COMPOHBEMETAZEDTELAI VI - ARIIBERCTEL2 L, £ BT
NIV —AD 50BFEINEHTH25, YT Hh N, FEVIRTHIITDEIIC 80%
PLEFHHTT R M b D5, #IC, 7vF, b/ F, Z7AFD X912, HIHED 30%H]
BOBHED B 5, $IEBPOIIREZDOFETAI LT - 2HINT 22 EBTE 20,
FUTUEMPOEHFMBLT, BHFOEIERHEL LS ETEEE. FoHbziE» S
BT, FRE 2 ABRRIERO TS 5,

FUITUEHOL-(1—4)-FTUET ) ¥ NEEENKGET ABREEIF T I —F &
PR, &L nNr 577, BfE, BeXiomLTnwb, ¥V 95 —Fliz—Bicny K
BT, VI VEHEPO B-(1—>A)—F a0y FEEEI VT AMIIKSE LT, ¥



#£6.1—1 FIUO—ADF) T

Foomg) ok [«] D MP (C) o1&
EfE  FrEME
Fruvd—2 -26° 189 - -
FrubrAd—2R 48 216 410 414
¥vurybIt-—X -62 226 540 546
FruxvsEF-—A -12 242 672 678

Frunidit—A -79 237~242 - -

*OINTRIHA4RE

F#6.1-2 ¥FANFT T (A0 DERMKGHRIZ X o TH S N5 B

L S R INE mg

(1) 0-(4-O-Me- @ ~D-GlcpA)-(1—2)-0- 8 -D-Xylp-(1—4)-O- 8 -Xylp- 21.6
(1—4)-0- B -D-Xylp-(1—4)-0- 8 -D-Xylp-(1—4)-D-Xyl

(2) 0-(4-O-Me- @ ~D-GlcpA)-(1—>2)-0- B -D-Xylp-(1—>4)-O- 8 -Xylp- 17.4
(1—4)-0- B -D-Xylp-(1—>4)-D-Xyl

3) O-B-D-Xylp-(1—4)-O- 8 -D-Xylp-(1—>3)-O- « -L-Rhap-(1—>2)-O- 27.5
B -D-GalpA-(1—4)-D-Xyl

4 0-(4-O-Me- « -D-GlcpA)-(1—2)-0- B -D-Xylp-(1—4)-O- 8 -Xylp- 161.9

(1—4)-D-Xyl

(B5) O- B-D-Xylp-(1—>4)-O- 8 -D-Xylp-(1—>3)-O- « -L-Rhap-(1—>2)- 8.6
GalpA

6) O-p-D-Xylp-(1—3)-0O- a -L-Rhap-(1—>2)-0- a -D-GalpA-(1—4)- 20.7
D-Xyl :

(7) 0O-(4-O-Me- a ~D-GlcpA)-(1—2)-0O- B -D-Xylp-(1—>4)-D-Xyl 68.6

(8) O-a-L-Rhap-(1—>2)-0- « -D-GalpA-(1—>4)-D-Xyl 17.0

9 O-(4-O-Me- a ~D-GlcpA)-(1—2)-D-Xyl 14.8
4-O-( a -D-GalpA)-D-Xyl 6.7
4-O-Me-D-GalpA 170.1

A —AFERETEFVOL) THEELET S, WOV 0V BRENEY S F—F



OFEFIC D8 h 5.2 . a4y SHEOIEMI, BREEL LTV R ML 7O VR

(4-0-Me-GlecAp—Xyl) .7V FF h 5470 VB (4-0-Me-GlcAp—Xyls) 25 EARM &
ehe ¥VI DLy FHF LT F—FIZ X BIRGREA, SO NS X OREA
) THEE K 6.1—-1, 6.1—2 1T T,

oA, BEAEELT, BREHOLE(EKY, St EFLL CTEER T H
FAHZENTE A, BEOBZEEE L CIHET CIUIFFICEL L OFEFIRE S LT
5. BE, AR TESTEBICHEHE I N TV A B EBER ICIZEEICD T > TEOEMD
WERDDWD I, ¥ T7F—F¥RFud¥F—PIZPEL T, LB ITI AR,
Z 3 v 7 A TiCly CEMALE, AW, SNOOHEEET T NVF VT I VFERICEHRE,
I IVT IV F(GLUT) TiEMAL L, Trichoderma viride 3 X UF, Asperugillus niger
RIEOBZNEZILEN T, IO ORIEVEELRERD 5 VIR 7 51270
L, FE ARSI L. EREETICB U AEEORER AR TR, 4
L 60 HREICDIoT—ETHY, RHMBHRETHAZ EIRENTVS,

WAFEHNEIAHZ2S, b0 adFErL 7V h ) T el L, HiwRz P
%, BECTHKMELTF a4 ) TEFSEES, SREHIRMENFHENL TV A,

3) R - BB A O KIMHIC L o TIB OB G THEE F0kEELe

TRIERA 2 A - BT B &, FUT UL TR T ORISR U CEEESE R L.
FUT U TESIUK R DT CA Y THEE D, MASKTHIHTRRE 20, HRET
IS 5 & EERE 4% REOHMEESHBONE, CNET P 7 FERTAENLLD Y
g JEFIHOE ORI EVETH B, L L, ZOFEERA 4 VIBEILY a RO E
EHBLT 20~50 fEE\v, £ T, COFBWHER A OREN P OBFBREEE
MENTAH I ENBEBELZBHIIZ>TWS, TNE T, SREERRA + R BETo
FREDBPBRI SN Tw b,

T2, COfE - RBENEMR, SRPEGER], 14 U REBIRSE L VA &, B4
) IHEE e O ICRE SN, ERSMR T35, COPRKTZRIRT 5 & LT,
DA ) THEMW % Streptomyces sp. DMEER (FTu i F—¥ERM) & THF T
Ud — A% FERETLHF 04 ) TR E CTHIROR L. SR A A+ 3838l (Na+)
LA FVHBR O N5 T4 IS X ARBRESREREENT WA,

NI TlE, B RABSMERET L 15~20%DRTHF I 0t ) T 155
CENTES, Fud ) THERBITAEESEMHFIC L o TRZ 5%, 200 C 10min ¥ F 5 &~
I ERRELIGE0HEFR6.1-31TRT, TOF 04 TH% Streptomyces sp.?D
FUIh—UMEER (FUOvy—¥e R TOE%G, BEA, B4 LThrb, &
JET0% X CIlgffET AL, ¥ U—-RX3~35%, ¥ U4 —R25~75%, ¥ byt
— A B~25%DMME DD T v THAGOENT WS, ZOBEDFT T4 THETRE T8
PO-30 (A LB Te & 3EKER, =AU E DA ) IR 7 )V a2 — UHSEA) 12T L (cP600) .
HIREEDS PO-40 (A LEITEZIFKEE, ZHELET Va—V) CRBEODDTH o7

~T76—



(b4 & LB L 7= HIREE 40%) o

% 6.1—3 7& (200 C,10min) WLHE 55 Nk

K H R Hp D v R Y,
T 7var A1) hE Hall Bl C
1 BERRBEA LI B 12. 8
2 >Xy110 4. 0
3 Xy19 2. 3
4 Xy18 2.9
5 Xyl7 3. 5
6 Xyl6 6. 0
7 Xyl1l5b 7. 1
8 Xyl4 9. 8 217.0-219.5
9 Xy1l3 12. 0 210.0-213.0
10 Xyl2 16. 3 193.5-195.5
11 Xyl 23. 2
F6.1—4 MBEHE/NEFTHIERE
ek KEE MEE BEiY EBS R EE T
=355
FouAd) Ik 5 10 25 15 5
D—F%Tu—2* 10 10 30 25 30
75 =oa — R 40 4 5 >70 6 5 65

D—Y ¥ k= 30 40 65 o0 60

(4) Fut) THEE O

IRLOFI UL T, E6.12— 4ITRT LI, D-F VT =R, 7T = 2R,
VIVE b= Vil (RERA) S L CHE I A MNEF HIEREIER L . BN HE
BT ABREHZ DD, ZOMICDH, 0t ) THEOTEL OWHSITHL T
L5, F6.1— 5 ICHLHBE 32% & 79% D 2 SHCHlIE L7 BBUSEM 2R L, ¥ 04



) THHEPRHMCETE SRS (PO-40) kDR ASIEL, T/, BUBT 2 HEE b 0
ZLBWO PSR TR A,

#6.1-5 Fuk) THER QR BRI R
f

HABES 2% | THXREE 7 9 %

Al

]
|
—
e vy PO-40 | ¥mf)T PO-40
IR | |
i |
2 | -1.42 -0.60 | 0.62 0.54
4 | -2.51 082 | 127 1.08
8 | -3.65 -1.06 | 2.03 1.61
24 | -6.07 252 | 5.15 3.79
48 | -7.69 252 | 811 5.75
72 | -8.51 -2.99 | 10.02 7.08
100 | -9.13 -3.32 | 1155 8.18
|

Foud) IREEKERINEEIZL o THET VI —VICETT A LB oW, %
PN X AFIEY, MR TOFIAEEOREIKELED S, ¥ 04 THERETF
A IHEY Ty Tid, EREUHEBRSLSHEERBOBENSAEREMN L L TELETH
HIZEPEIRS Nz, TOFud) TERETCF O TN OBBEICHE LT
HIRAMER Y QWM. BRARMDSH oT, BRICLo & VEES 25, QRSIEHD T
TR CH o T, BEOBHRUELAE LTV L0 ENOREN2 B A TR S
L, REDEMERTA, T, TOEMID, FLOL) THEIZ @QF s ERT R
SRENMBIC Lo TRIE LT (A—=F—FIL) . BREZZFHHEELRE) LELVES
BrET L, muoF ot THEE OBERS (A—-I—FRIE) 2RI LI, &
WIEHEEZ b D, ®LB T/ 2R EE8DRWEL D L LI VWHRERZET A, Ol
DFEREFE ROV, ZEDFEEZ LD, Fut ) THOARTKE L TOREEICOWT
W EE PN TW RS, R, B OBEL L O L EDbN L ETOBNA
METHLIE 74 AAWE BINWICHIE S L EEI L W8N, BEEBAERSE L
THLVHESHFE SN TWS,

ZOFvud ) IFEREMUTEDN, W, Yv s, BB, N FRSVFFr o5 —,
ALY —=F7 ) —AIRH AR, SETERBZHEK, GBI WE7 L —N—% 3D, F
7z, mITF IO THETE IO OREWIZ R CHEEOHEK, B0k, &3



mEEE L, BIIEET, REEAMLELZbDER A,

G) ¥Fu—A--F) F=NELTOFH

ﬁ%kﬂﬁ#%ﬁ%h%#/uﬁv2%%%#Lt@m%@ﬁ%mmf#/m NI
L, BULTHF VY =& LTHHT S,

Fru— A, HRIIBEO 4 HHEET, MAATRH ST, Aoy —HE LTH
LTS, BEDERWEHETHNENH D, B L TESTLERIELT L0, KE
FROEGRHONR EORETICFHENTWS, T, FYO—A2ETLTHELNS
FLYP=NWEAF T, AEE, BV TTT—, FA, "LV IVIELZLOHRPREY
WZEETNTWD, HIREIIEHEIZILECT 525, KICHEIT S & ZICBREZRINT 5 DT, HiR
DB LERLVHKRE S 25, /2, OBERNOMEDPRBTE LN LR AMEKATO
A o 2) VEBEE LW L EORMNS - T, BT, A0k,
RIBBE R OBTFOHEE L 2 5,

6.1.3 SHOPE

ot ) IHERF L) I, 4-0-Me-Z NV urBEELIF IO THIIMEL O
BN O BB B I E - KBICEETAZENTE L, LI, HIETZHRT ok
E 0T, FoOEY R RAEERET A0, EBE, BE, ARS L L COEBEM 2 M
LTWHERS B,

3 B

KR, Cellulose Commun., vol.8 No.3 (1998) (Fikldr)
ELRER] O, KA 6—95944

BRI S, AT 6—95943

HKE—L, FFATF8—-317795

A B HeE RIS . AW B &R M e &4, 1990 4E

(BEEHLE | TR EIAMAC T FKk—HK)
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1 HREEHEIED=OHDIEHE S DOF A

1. 17 HEREOESE -8
B S 7 EICHMBFAGZMAEBELEIRIEU TR, ZsI7—LEEH60L, BE
CHICEE T o7z, EMOFTEIOTTHEHEDEES:Z Uz, 9-<NEL<DBER
NoOOEZERALDEVWDHFEWRIT, CFFLRTEICLIEREHRECREREICNE SN
T, BAAER., BEEANSLDHDDOHIBRERKRL, 2FEICERLTWSTZDT
HD, EMOBEERIHNRETHDOLHZUTL v a9 dE<mnbiElbN. ZIZE
EMRBEENE SN EICBRES I ETEELD, FROTLEN. BE. ARSI
EOMBENMRBEBIBEENDTT, TNOCEICEMBANKETHBRERDIN. ZOE
ﬁ@'@'ﬁ"ﬁhﬁ"bétﬁfib\ MWoIZIZENZSZS NN IEUTEZ, FMEAD
HETHEBREEYENDDIENT T RZEBLLEWVWD AL DBEFEEAZRAOELESHIE,
MR T - LAERIUEEVWSTEHBRETIIRV., ZFMAT —LIZHOHN > THARERE
FHUCEHEEBEATSICHBEINIZUTEL, UMV BBIREHDN DIENDIER
[CDOWTIEHEDEIMHNEL, BRERNZTEOMIEAETH T,

FIT., HZMATOBARNRE T DERERYOEHE. E886IZFDOMRATOEE,,

BREERSONBIEICHT DERITENBANON, BHESRIEORR., S5IZHED
ERNBEENOMARMOERMNITONTL S,

7
7.
7.

7.1, 2 HARBROEE
(1) BFMHIHE T 2ERER S

RPN OREEINBZICHEVESDEIEGEEERIDEECIRELERLD., EiEBAl
SMDEIENE<2d, AME10mM | OBHFRICANBRU LSS EANDE, £/
FTIEBARBHEADDI BTEIEDLEBAORAICETDa—EXY (63%) . B—FE
X (27% ) D2EATEED 0% Z2EHEHTWz, AFTITa—EXH 6%, T
AT LY FY—F—Tld 71 EZEHEHTWAHENHEEINTWD, ZFEMRATHDED
FRARIZEENDLEHEOEBHRESDITAO—HOEA TERINTWNT, ZOFIED
Fo—EX WD &Illlizs,

E/F, RAFITEDOHER, A—-AULBEDBHSENS<ZOREEEREND
—AUIREDLREBIRET D —HRNEERERS I - EX YV, B—EX . TEX,
it 1. 8=A— ), UERVIZEDE/TIXVETHD, MRTIDLD
TTIERMEMENEELU TWDEEIIRO TEL, B ppb S E ppb THDZEHBES
MIENTWD, IZBVWEBMATHDN ZEHR TEHRIMEISEEDICL > TEITD,
FIEADBEBENIZL D TARELERD, HIAE. REDQIZHVOEEE T F L3 700pp
b, NFTTDIZHWOEREE T S )L 40ppb. 7TDIZHLY  n- BEEL (I 10ppb, X EHE W
FEBWAAVIDANATZ HIE. 4x10 °ppb THB, mMEDIZHENWTHZDT

_.80_



IR EORBEIE ppb ~ -+ pob THB., U ->T. FARVIIRANBRINTE
BHENEDDRETHRRERVE>TWDZEIZTD, TOLDITEERE (1 ppm B
) OFEICHBIEICRERESZ, BLRBEH>TIA T RIZIRBIENTIADE
BRORETCIHiNDER THRIEINTWS, US> T2 FEAULARREERESICE
BWHEEZRICOVFO-LUVEEBENMERTZLDIC. FHTAEHDEE, 2t
[CAMAIZIERBETRAICODE S TEBRIBRZIENTESHNDOREMN. Tizh BREEdiA
BELITD,

(2) BHORBEMHSEER

ARNETROIZBEVHEA THBHa—EXZ 1 ppm LT ORE CEEITED U IER
ZEDE, ITHEVWOEVWSERICENEFEENRN., CNE, ST IROSREES -
FTTWESROBANEN TEFDIREZMS 7Yy A—EOREZXDBIZT D& IZ&
DTHEEREN, Fo, VU —FICLBEEFERFARNBL TR ENDEERBNIZEN
BEMICEHa—EXUNEFBERICEIMU TS ZEMEMAO ONTLS,

a—EXVIIEHEFNIILTEERORERDEEYE UTEMICFIZAD EEHH T,
a—EXVEFNBLU. FERCERLERFINLKEDNDS. HEEODo—EXVDEHE
TIIBERFIZE U DBAERTARD U, IBEOIUAENEINL, o, KREMN > 72ikiE
BB UTEEBILTHEEDLDIZ, BIRBRHEERODEBENERLL, ZHVWERS %
HIoHT EMNEIEENTWVS,

BHBEEMEMNDO—DTHD. [MoNDERPHRENFEENZEERIZEUDOTHE
BEBHFIENTND CNV  (BEEMEEMEE) OBBZEREE U TROBHIZNT 2 RIG
EHBAIFEINTND, TOFERICLDERF, £/ F, EZIREDEOZAA. /\VY
A, 70—7. V¥ AZTUDIIBWIZEBEEERANHD, AFM., TUEVEY I UM,
B - SiBZEDEARDIZHEWN. LEY, SRV —DIEDED ICIIEFRERANHD &
NEISNTWD, B/ FMDIZHEWIE CNY DRIE TEHEIEFMNZE < b -> TS,

ENEADBNERERUDICHVOHRIT, 75— FHICLDEEEHMEIZL > THE
ENBENEN, WODPDEREON. HIZE. THRRE) & TRy . TER7ZY
ETAINZ] EOHEEREONEHEEL. ZORZEKEREICHITTHE, FENERN
HTCEDBEDDOHNE EMEBEROBOWT NMNIZFTFEEE S SD % (Semantic differential
method ) & WD BREFHEEN L <{FHND, AL VIVBEH. TEHORS. Y17
E/%. B/, BE/FOMB, SBIZAV I r—. YRS, OXT=ILITEDE
YIFE ML D E > T SDEICL > TEMUREAAH D, COFMOBRORFHFIC
IO TCAL VIV BEMEFOEHATHDY FIT—ILIE TEhPoNnE] AU DN, &K
DIZHEVWTHBYA T e/ F, BN, B/ FMHBTIE TERR) . BE—DFERESTH
HZAV T 77—, YRES—). YFOXT—IVIE TAIH] TEOE UTRURBN T,
CNBI3DDEHEN FNTNEHAEHIZZINDBANEETNTNEZEDTHDA



x 7. 1-1 BKRBHOHERE (%)

E8" TUEZT TEMLRE | TEMLER |BE
I/ —il50n
BWhigE (%) "] 5 10 50 100 5 5 5
b/ FEih 26 57 74 97 | 100 44 20
b ETVER 24 47 68 96| 100 40 19
e 14 100 49 9
b/ \#H 34 63 94

* # 60ppm DEREMEH.

CRBHBOBEREITIY /LB EREERBIEROE.
BHESDREEYMTHABAMBNBROEDE UTREL SN, BE—Ean ATHITED
[CEU DNDDEEEGR,

IZHEWNWZIRWEE, BEOEBIC7Z 5 —FARTEZIDARE O 74 —ILFT A+
( Profile of Mood State:POMS ) TIZERED&H A5 A T/ b/ FHHDIZH N ERN
IZmE, TR0Dy . TRy . MEH) . M) SV EBRENEAS L. MEERD S
B, XFHERICLDEZEZLZBINSE, SHICEF0EFOREIZHFET SRR B
BEEBRENBAL U, TANEEELN., INICHLT, TREDENCHNT MERE—
1. VRS, TIME—-Z56AA] SOBRBMICYA T RIZZ2E50FEMEE. IR
HEEENSEXBREREEESOD ZENELNIZEINTNS,

(3) HWHDHR - VOC HHiEHse
HEDANZXALEUTIZIRDAEBNEZDND., Tah5, REAHEE (YTRFY
7. W8I . AERRICAEE (PRI MBS, (T, Bb) | IEMEE GEERZEDIRE
MICL2RERRE) . EVMER (BERIS. MEVSE. 8F2E) THD. BHlcL
HHRECIND4EDS S, BEREOLIEBRNBVVES>TIZSWVWEBET Y AF U Z 0.
MEREICI>TEROBEZZENSECEREHITLERCHEED 2 DI2L5E5DT
HB,
AEFEWNCHWERFDEARIERE. YRAFVTERNEND, BES0EHDWVIIE
NULEDEEMEETHAEETE. BEESCAENIIRISTHEAEE<EENS,
R7. 1=1ITRULIZEDIZ. ¥160ppm OF7 VEZT HAIZHUTERL T Lz
E/FEh FFYUER C/AMBIZIE. 90% UEDOHEEELAHD, RURGETTO
ETERIZE DHREN 96.5% THHDT. #HERIFUEREIFFACHIEEZF > TL
89—
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BIEII2B, BHOBENTHADEEREELETTEN. 10% (SEDHIBEETEHE /
F R FYYERENS0% OBEXRERUEZ, CNOOEHEEEROR D ZSDE
CHREBTAODEIZBRMEICHUTTH S, BHD 5% BETE 60ppm DB\ B
BREZTRISHUES TS, TBEZERICTLTIZL40~50% TH-o7-, H&HIZITHR
H., Y ZI3EMOBHOEREZFEEDETVWDREDEH DD TELEITEEEX B X -
BRI UTHAEATRETH D, BRIIERIEIT TR, #HEPABEB®RICEEVERERE
BEATWBDEDONRHD, HIZE. 20493 a0ENNOEFFECRUCERET TV ED
T A% 100% RET B,

TEIATM., &/ 8, T EVEERR SANUTEIZER UM Vv Z—B)LA
AIL) DEALKRICHUT, PETRER, ¥ —2v i, £/ F#Hm. TLE BN
FUXAFLTZVDOBERIZNERNDDZCENMHON TS,

. EANTEREZEETASTRE SN TVDIONENR. BT EDEBEHN DL
SNABTILLTILTE FOERIZEDND LT VREOVOC (BEREFEILEY) T
HBD. FIZ, RILLAT7ZLTEFEHEY 7 FE-DRRAIZIZDEEZDNTHED. FOE
NEEZEBILTDHRNELUDNTWVD, BIARBHIZIIRILLTILT & FEEZERT
THREEN DD, 7. 1—1IIRTLIICE/ FHRBLOERM. EIFEH AFEHR
FETUER b/ FERICEVRILLATZILTE FIREREN DD BRI N TN S,

(4) BhROSBEEM ORI

HREEMAIEANB T TOEARERZRAWVCERIT, BFE. ZHLELLUTWE, ZORE
DBLEFIERNICB NEOEREEFRPAT L —DLED2E0OnbEHE0ATIL0O0E—
RRESVEZDETEFRICHAANDNIZED. EHIZBELORBERFRETE
WEERIZEBROBENERTE VWS ELEDITEDETEHHETHD., UhUantb, BEET
DZOFETOREBIZ. HROEEN - LEMNMRZNRS27CHDTHDIZHEDLLTZ
DB OEERFN Lizh -1z, BENZTEDOHNEN -1z, S&lZ. CCHEORICE
BENTELT - ETICEORIZNERIESE DICHBMORRILEENS., Tz, 1R
EETOHBADRBELERBEIEADGAIZ. ESICICHEVWIHERRT D & IZL->TED
TRADHFFTER D120 ZNN, SRIFEHONRIL LT ILT £ FE VOC FRERE
MAUCEROEEMTONENETH S,

7. 1. SBEOEE (DEFB\DILH. QENEFEIMODEN)

BIABMIZIZFS =, MACEOERANDSZEBBN, &R #HFIZT TITIG
ASNTLBA. BHOINDOOBREEE SO ICHRETEEER. SOICRIETHIRNIZ L
D12 VOC BREBES 2 HE O LHEEMEIE UTONAN, &R, BB, R, WiERE
IISAESNZNETHD, GRTIERR. BER. R, @HTIIA-—T UV FEEATOR
SIZIAESNNIZ VOC WERIZEEITES. TOM. ZHFE. ERFFRFONHAIG
HEBEAATHDN,. LWBERTODEAEB THDEHE, BHE. MERFOERNRREDH
ZEICOICHAIREET H B,

(MEESE  FNESMATEYRERAES SHBEXR)
_~_84_



7. 2 MEYESUTOERESOF A
7.2. 17 HAROESE BN

MEENEL, N ORMMEOERCERELREANSE CHEEID. ZNOHDBREFEPES
BEENPBEERINTVWDS, ZTAZENT. BRIZHEL., BRISEDEMEREHL DDA
PRI ZERD., ERTEYEEMEORBENMTIONTVWSDNBRRTHD. —HFHIITHEE.
MRSNTEIERAOEAIZITTU VTR, STENZEVWCEE., AJ2U—-=7
IMFoNdEWn 27zl ebL IThN., LEICERESNZA>FLWEEEZRET
CEZEMEUTIMEMEDREMTONTWVS

7. 2.2 RAREOEE
(1) BEFBROIMEN
a. BAEEEE UTOnEMN

EED, BREMII—EEDHEMEZRAUTCHESHAWINIFUT7EEBEUTHE
EEZERDFET. FEHEOHAONE - TAEMEMBXENTWS., ZNIZLDE.
HEBMEHRTE A/, E/F, FyiRbE/N, E/FT7RFOVUH, AO—-T7
U DEMIT 1000ppm T Aureobasidium pullulans EL T Ap) DBEDEBZZTEICEEL.
WHEMIT Penicillium citrinum{Pd .  Cladosporium herbarumr{ Ch M.EE € 1000ppm T
RRICEET S, AFTEOBIEFRBEYE. An. Pc. ChDIINIT Chaetominum
globosum ( Cg) MDEEE 100ppm THET 5.

INTDTFUTIZRUTIE, FrmRbe/N. TYD Bacillus subtilisBs) I LT, Y
T, NAY, A+0-7J3Y, O—Y e/ F. EI, A5V, 7AF70O. \fEx¥
7% W Staphylococcus aureus(Sa) 1ZxT L T 100ppm CTEEZHET 5.

rESMaTcEERINEE/F B/ FT7RFTO, TVEVEY I UOIEDH
DWW NE 100ppm THEMNI FUTZOWINAICEFREEEERT. FICEN
Mim(E, 100ppm T Cg. Sa. BsIZxULT. 100ppm Tld An, Pec. Cg.
Escherichia coli(EQ. Sa. BsIZHUTHMAE. MEEEZRT.

[LEFEEMRTIE. LEYI—HY (Eucalyptus citriodora 1. 1000ppm T An.  Ch.
ApDIEDAEE NI T T BsIZHUT, FZH100ppm T BsIZ U THEBREE
MERT. —RICHEHOANLERERLDELZLDAE, NIFUTZICHULTEREZ
U, MEFEEOENLV.

b. [IFRTOINEM
ERNFEE2ETEEAN L EDND LD IZEDEHDBRIRETOMENEFE SN
TWABIZHEDST, BEMBRUCIRETONMBEERORIZAN LT —FIIHENT
Ve PDAEHEEICAEZERBULER Iem OVr-l %2 EFH XL T, FAICHERE



F100 | ZEANTHEMAEBE, 11-VZENS T4 LTERHLU, 30CT10HM. T
KDONEZBEUVIZEREUTOEDTHS.
WEURAE  Aspergillus niged A
Penicillum chrysogenum( Pd
Fusarium oxysporum link Fo

Mucor javanicus( M)
Rhizopus japonicus( R)
Tizhb, ORI Z "FERBITEN . EW L TBIERR” . TEBEERU
" DARBEICHITIGE. PARDOEN RIZ. RXAN AnIZ FERIZHELS . BE/F
FRFO. B/ F. RER Pels. NAED IV UM Folo "#<" . ZAA BN ME

AnlZ, 7AFON RIZ, B/ F7RAFTAN Foll, FTrvRe/N\H pell. B/ FH FolZ.
INAEY T UM pelz, 707 IYN pell, TV IN AnlZ. XXM Fo MjIZ. =

VADEIN AnP clZ. TOIH Pcll. AV RATHED PgFoMIZ. FAJVFDE
B Pg FolZ "HIZvH ERZERT. [UMADOERITHBAIZLEN, ZOMEEMEIFE

{135,

(2) BIEREYOMEES

BEOXY /= )LIHYTIHE - MAEREDOH250 0TI, 7HTY (
Staphylococcus aureus( Sa, Chaetomium globosun Cg 1Z 1000ppm T. Bacillus subtillis
(B9 12 100ppm T) . AAY A TF ( BsiZ1000ppm T. Sall 100ppm T) . VH

( PgCg TviZ 1000ppm T) TEMFBNTWN S,

HISEICSENDIHERSEY 7z U /BEZDEBHROIRBEEREZRY., V7
= YU B3 Proteus vugaris, Staphylococcus aureus, Staphylococcus epidermidis 125U
T 50ppm TEDEB AR EICEILET S, CNICHUTIIYVYZORSTHBDT e FO7
Exd RO EYIT 100ppm LT TIEE <REREZ RS20,

(3) FE /RS DONEEAS

a. b/ F E/ FEHOIMBEERITIAY / —LBEDTEAFFTAR 7N I—ILEE
Pz /= NVEIILEBEDTHD, £/ FOESLUOMH OB HITHEREARLEDERE
D—=DEEZBNTND MRSA IR UTEBZHETACENMBESIN TN D, MEE
TERENSOHMEBOANREEANMERLS, FEICHRLUTE MRSA DEBEMHEIEHEN
HhDd, £/ FHEAENFHEERTH. &/ FOMDXY /= ILBIEYIOSEYITRR
RIS ARAMBHEEA A DRSS I TENTSITOEBEEINZ, ZOEEIIEBOERMEHS
IZHD. ZOFEEIHY /—NVETHHZENDN>TWND,

t/ FIEBENAKOERITEBEER Streptcoccus mutans I U TEBMREERZFT > &

__86_,



HHRONTWD,

b. &/N  BEAEIIY AF 0O (Thujopsis dolabrata Sieb. et Zucc.)., LAFH(IE/ F
7230 (BIERE/N Thuyjopsis dolabrata Sieb.et Zucc.var. hondae Makino) & (I
TWa, WINEME. MEEORVWCETHONAE / FF AL ESHAEIERIL®
W UAL. MEMRERES NEERNISHEBLTVWADIIBTRENTHS. £/ \MIFEHE
PSOERE. NIFTUZICOMBEREE TS, 7039V AE. RV DILIBEDE
Hig, S®87FOBE. BRE. KBR. 07 URE. BRET UL, FERMEESHE
FBEISEWTIEER, BEH., IEBRERLTLSICHUTHERWVREERNDHD. BLEVWE.
NECHUTCEBBREERZRYT. /\MOTEREIE / FFA—LARELERLTL
BN, ENIETTRLEAFTARVEDOTFESHKRE,

b/ FFA— LA IZ U TS 4,000 ~ 5,000 BIZHRU TOIRBEERANSHD, &
BT FURE., KBE. F7ABEICHUTZ 10,000 EBHERTERBEAN DD, HEHE.
7 AE. NSFTJRAEA. FFEE. ALITHE, YITFUTEZFIZHLTIE 2,000~ 10,
000 EHERTEMZEFLTWD., BEEHED Aspergillus, Fusarium, Penicillium 73E1Z%8U
T(EI# 10ppm TRBEBEEEREZRT. £/ FF AL HEPHEAD M5 T HEYIDR
FEHEZEICHUTEHEREEHAZRETS. UV IOBIALROCEVWOORBNEOER L /2
HIREE. YNIDEIZRETHHAEICHUTHEERZEY. &aTEE/ FFA—I
D MRSA £EMEEMEN. /o, BiEE. T 2EEES. BUESROEREEZISNT
WSHE Helicobacter pylori 1213 AMBAERAARHENEESNTWS, &/ FF4
— D Hpylori 12T 2%/ EIEERE (MIC) 250 1g /ml THD, KAPE LTIFAEN
MREFRKET D,

E/FFA-NIEFRSESEEED. SBERBUEBAZED. #-T. EBEEMH
FTEHEEBEBRITD. TIT. HHNMUDH. B/ FFA-ILDOEEEE->THEFHT
BDHENEZONTWS., E/FFA-ILD@MEEIS50TCT. BRENDDVUBWVIEEZD
TI/RWIZKWDY, SEERIZTHE 200 CIEEICENBDTHZNPT LREEERBL., B/
FFA-NOERE, B%EETIE/ FFA-LEBRLDBXRBICREEN S <725,

c. 4T/ F E/FFA-ADPIOTREENTZONYAT 2/ FTHN,
LIRITA D ZEDMHIBVMABEREZELTWVWS, 1478/ FEIEE/ FL0EH
WCHBWEHEEZEULTWAD, &ETIEY A7 TOERREHNREIZEHADUTWTE
ABGCITNULIEH>TWBDOIIRIRTH S,

(4) MEYEE L TOIRAEMTORIK

RAE/ FFA—IDREBFNMYE U TERD DN TLLE, BROBERIMELUT
Db/ FFA—-LOBARRENMTONTWS, FIZE NUN—=T, V—1—VIZEDE
BIZEEBE /FFA-LEBAUTEBROREEZSHD CEAMETEINTWS. Z0DIE



M HEBERT 4L LAQEEY. HUT L - RERZXOXE. NWICHBEERCELR
B XIZISASNHLTWLS,

MRSA OEFERRIFEDH B E / FF A —ILIZEBRITREOKRER ICAL SN,
ZOHBHARNENTND, £7. 2—1, B7. 2—=1I2RTEDICE/ FFA—LT
UM LAEEERETACCIZLENITT. Ny FRF. BEADOFTEENREI U, FIZ
FERNORY YNETIIBEZICRL T B ENEREINTVS, ERICHENDEEEN,

7. 2.3 SEORE (DEABAOGH. OEAFHHDEA)
%ﬁf@%@@O@E%&\$%[§%§Tﬁﬁ%%ﬁﬁ%éﬂﬁﬁﬁvX@@DT
55, ZLTHEYMNSORAOHEENEISICREINOOHZONRRTHD. BE
SN SEEICES F CRIFICEL<BENEREIN TN ZENTEEIND, ULHALE
ﬁ%ﬁﬁ@ﬁbL%ﬁ®£TAﬁmE%Eé:&%ﬁii%ﬁ%%?%%Oi# fifikg D
A CHRMCASEREDAERZARGICHN, LEBEETHKRIEOIZEDRARRSTH
m—EEE>TVAOT, SHAICEVHEEPEN LTS, B - %miﬁﬁtﬁdﬁ
WEZEEEA U TORERRNERS NS,

xX7. 2—-1 KBEBICBWAEBRHEBESR S/ FFA—ILNE
DFEHEREZEDOMRS AIZH T AR E ASHEELER

HE A RERBERRE KNEOFE - M
A 01%IBIEN L OZD L 0L FIREZE
B.0.5% JILZILT7ILTER 3H E FIZERTA
C.02% BE7ILFINLY 7=/ 2FILILYY 2H IEE - MRS ATZE
D.05% 7O ~NF Iy 8 H IBETR &
E.01%REF3I—F 1H SR LA T U
F.0.25% &£/ FF A+~ )L Nalf 30 5L L FRLIS U

XER BB 3EE®R T0%LULERF. TEBEICEEGFRERU
RIBR(IFZEIEHRARICIEFRESU

( BF #®WSIZLD )



(X)
60 T r p<0, 001 ‘
50 | .
ol _ p0.05
30
20
10 +
0
;1) ®
yA==!
fRAlER [ R EER (%)
Hil 343 110 32,1
EIR=
% 343 08 19. 8
ED] 327 71 21.7
PAGIEE
% 327 49 15. 0
B 1340 298 22,2

7. 2—1 16RECTORIENRSV F&RE
MRS ARHERA 2~ &
( BH #ED)

(MEBEHEE  FMRSMRAEYHERRES SHREMNE)
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7. 3 BYZYEE L TOHMBERS DA
7. 3.1 HAREOES-BH
BIRIF-DLOOSIE - @fiBMEENETEIPEINTLD, —HHIOREEE
ICRONIELDRTEEANSOEETEIEL, IRRLEANEEFSIN. HHVIEE
SND, RETERREHANBDZICFICADLDICE>TEL., EIAH. SR]BEFIHED
FIREOEEZSH<L. BREIEREZE<ITHILIIE21z, TUT. RRZEIEIFTZDE
TBIIFESOREBEEED, oI, EEFRIOFRLICEINZRATSNALDIZE>TEL
A=Y FIZEDEMEBITY —OSHFITTHMNETT>Tc, BEFEICTEIN, ERNOEIZERT
DENEMY _HOERBHENFEL, BATETLWD, ERNICEETHY ZHBZ2FAIRE
T2ET00BELICEHEBLSLBEOY _NREEND., REFZTIZHIRETRHEESN
12 ZI3A~5 ABBEVDONTWASDTZEOENMDENITE. ERNICERET Y ZDEHE
FEADODTNZEE 2V, SHIZ. ENTELSBEUTERKEDZ VD T OBELUT
THd, TORTHERLEBHOZVWONFUY BV Ea Oy ZT60~70%%
EH. BODIFEAENIFEIDES T, ENCHIFHIAFIZEV ST AP
295, YZI3RZRIZHBVOT, ERELIKZERSEREMNITEENSZDLED%3C
EEMITNE, FZOEBENZINDMWADZENTESD, ULNUERS, &KL, £
BN ECH TR EZETICUSBZEFAOYI S IDIRRIZE L ZEAS WS H, JRIEEICIA
HIEIIHEET, FYZORENMRSINDEIZGD, Z2CT. Y_OEBEENZ B2
IZERBT ZHIMERSNTIIVASN, FRTDEMNIRTET., ANEETZHMNS
WDTREMEDEWVWRAERDHY ZBIORENEENT Wz, COLDITERDHET.
BIARBRDBEY ZBaORESITONTND,

7. 3. 2 BHAREOEB®
(1) REBEMDOY ZIZHT 2R

AV —FEEFEIZES. FZOBEIRESNTWERDEE ARV EETS
MZzFAERE ULKRERMIZHEL, BERMBOYZHNRANONTND, ZNICLDE,
ZIZHELRD, BWEFOS8~9AIZIZTmM?® HEN104RTH-=F ZHNKEERD
BIUBHIZIISAD—IZEBTA_ENENADDODNTVS, F_D60~80%IFVr
IVES T, RIZENSEONOAFTEITESZTE~T10%TH>T=,

FEROFTIMERBUMOPABORT, +FIZFZDASENMATY %22 O HEIEE
EITDE, VOEIOES TRV EO-ILICHERY Z#A 14 12, OFeaoesy
ZTE12IZBAUT W, CNOOBERIIRETO-U T EIZFZAERBLIZ< W E
WOMIIBMZIBA LGN, AMORES, BIZ, TBVWEANY ZOFHBEIZFELTWD D
EERELTWND,

e LTE<BnwBnNd~NLOVY, YFAFDE A=A Ly FF— R



FoORAF, KV, E/FTRACERETOIE, A —XF LY FYF— AF K2R
. UEAORTE B/ FOBNEBIIEVERY ZEEERUE GRYZE 75~95%) ,

IolZ, BHOHMERI®ROE / FHMOGE. MEROBNEOBES TEBEFIOSNE
ICHHEUKIRICRY ZRNBDTHIENALMIENTL D,

(2) B0y Z1mHEHR

a RIEICLD T —HIBMFIRODEN

2 7ROBMABHERVWTY ZOITEHNHIER. 3ab55 _AehE 2 ko THIET

BEGNRANDONL, TNICLDEFHNEBER U TWDIRET S <OIFRNEW Y Zi |
WRZERUEZ, FIZ, 2 X3E, A—AUVRICHRVIITHMESNRON, 7AFORE,. £
v O URBIIPIREDRBESTH 271z, Z<DHE. ARADANARIDBIERIZHT B
REN®N T,

b FZOEIEEERICHTHREFHEDE

BERNICEBRT DY ZOFRTIEIVyEaYeyY =, OFrkbadesy=, v+ HIF5=
DIETEBEBNZ LD THD, BWROME, EHIZHNTEHIINOIBEDT DK
FHRIVvoreavey =, JFbavesy =, YT AHIFY_DIET, vorEasesy=
DEZENREFVEWNDDNWVWLDOND|RI ZH O E—KNTERTHD. LAL,
DA/ EFRIOBHICHOUTIZATEITESTZOAN, YEa ey D EDBRSENS
WEWIEREHD, BEORBRFHOERWDOTERUTHDEEFIEVDL, ZORBD
B, SBEREORBOEENSKREVEEZIDOND, RRIZ. YoEaoey—earb
AU TCEEEREICHENHN, AFEaIEFTII75%HiE. vYoreEase
F_TIIBE5%BIHRTHD., T2hE, BEEZHFOCEZRBEDESICIIAIEL D BRI
< DPUDRBEBEOETAEEXRICFEL, ZNNRIHICEEELTLA3HDEEDN S,

(3) WA DR R

a *3J)—7h (Melaleuca) ¥Ehm (7. 3—1, 7. 3—2) BENDDIB5
A 1.3x 107 mglem ® THYZEEZRUIL. ROFEEOEVOIT M.bracteata T,
1.3x107* mgicm? T1H®BICHFZIITRIZFER UK. M.saligna, M.argentea, M. de-
albata & ELEIAIEELVEME AR U=, M.bracteata M3 WRY ZiEMEIItOBEDOEHNE /
FIRY, BREFARVEEFEENFVOICRHUT, ZxZA7an/ A4 FEOEEEN
BWEOHTHD, Mbracteata DFERIZ. XFILAAT/ —b (15%) . AFILAJA
A5/ =) (29% ) . 23-VARFV 6 TORV=2 - A )—Tx /-] (20%) .
TUZYY (22%) QABEDT7 2 7T0O/N/ A4 ETERD 86 %%&E HHTWD,

b A¥HEH VIREFIBRBHIIFMNIIEBETDIAFDHN2 0~2 SEEDEMH
EEHBORY EMENREONZ. VI RAFLEBERIEFRER, BRECHOIEOMEIZELLD
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0
F\“ \
W T
A\Y
ANy
I\ % M. xymphyocarpa
W l
WA
[YAY
B
\\\\ -4 2
\ \\ T 1.3X10_3 mg/cm')
;.§ \\\ NN T 1.3x10 " mg/em”
E \\ N
— - \ \\
= 50+ U
T Y
S AN
= \\ \\
L M. saligna
AY \\
\ A
\ A
AN AY
\ \
\\ \
\ i*\ M. saligna
\\ RN M. xymphyocarpa
\ R Coumarin
100 0 b B R e— Coumarin
1 2 3

Days

7. 3=1 Melaleuca TEHD YV Ea ey =Ioxa D5y =i

& & M. acacoides

-4
1.3x10  mglem’
~~~~~~ 1.3X10~3 mg/sz

S
=
S 50
b
<
= T
I,\ M. argentea
e el T
\\ -~ 3o I M. argentea
\ M. bracteata ‘\\E\\ RNy M. dealbata
N ~al o
\ ~s ~ .
M. bracteata ‘\/ M. dealbata  ~~<1>. _o— M. acacoides
100 Ye w] 3w
0 1 2 3
Days

K 7. 3—2 Melaleuca EHROVITEa Y ZICWT AT 5EMN
STWABBIZEFRLUEY, ERICHEAZZICERAEELEL, BF. ERICHIEOSH S

BHTEMERD ZECEANREINALHICHREVTHERSENEEHLEDER
Ond, VIZAFHERIBEOATEHICENCRAFFTAXRZILI-LOT EU2ED



ESHBLEYOEEENZTV. BRI ZEFEOEVESEULTERAFFARV O U TR X
A, £FO-I. B-AATRAE-LGZENFEHEIN TS,

FINZEBTDAFOMBIZCEHRY ZEENEHON., SFaSBIBOVEENHD T
ENBLAIZEINT NS,

c EYT7zUUBEZTOEBAE  UIITEHNOSBINEABERE T U VB
0.008 mg/em?® MDBETIHBICVIELa IS ZIZ80%DHREEEZ D, YI5
EIZEEY T VBOEBREUTT LT ERFRERZ DEY 75—, ZAO—-ILE
EZHFOE T 0O, AFNBEB OTVILF/ —IASENBN, N0y =iF
HILDERICEILEINT-EBSEFDLEYIEIEHR L., Tahb,. BILEREOREHEVN
IWARFVILEERT DEY 7o VENARDEVRY ZEEERL, RNTEY 75—,
E7xzO—l. 7zl¥/ —ILOIREES,

NODILEYDFERE(E> TEMSHZRFT UER., ALRFVILENRY ZF
MIZKRESEEL., 7/ —LVEDEBIINSWIENMELNIZSNTNS,

d bEN#HR ENMBEZE2%EAUCEMTII4 S%Faﬁ%l:V’I E3aoeYZDITE)
FEEICIMEEND. SEZTICENAMBOVISEI DS ZICHT 5T ZiEHDE
BERerUZ (B7. 3—3),

0 e
Vapor method

0.016 mg/cm?

L Vapor method
0.032 mg/cm?

50 T
Direct method
\ 0.016 mg/cm ?

Direct method
0.032 mg/em 2

Mortality(%)

100

Days
7. 3—3 E/N\MHBOVSEavEYZIZHTHRY ZiEH

e A4TUE/F +ﬁ@zé®@a%mma47yt/#Mm%9@<t®p2
UEATDEVTE 3T ET —DOBEEEMZSND, 0.2 %L EORE TIEIBIIREIC

Mz S5N2~3R&ICEEEEDY NN,

f bB/F b MO AT/ —ILaEYIC RS ZEENRH DN, OB E

a~ﬂ9/~w\T—ﬁ9/~wfﬁ%lﬁﬁ%5ﬁtéﬂtM§o%%i?[§7.



3—11ChAY /= VEORY ZEEERUI,

x££ 7. 3—1 AYV/—ILEOVSEa oY ZIINT AR ZEE

Comypouand LD30 (e g/em? )

a -Cadingl ]
T-Cadinol [
Dihydro-a -cadinol [
Dibhvdro-T- cadiaul 6
deetyl-a -cadingl 39

Acetyl- T- cadinaol 39

(by Otomo et al.)

g BER SLBVEFIEHEANFYUHMEMICIREN. MOMEYIZEOHLE
LD BIRY ZIEEMEL,

(4) Bi5 =& & UTDISAEMTORIA

ENEMY ZIHEBETHEME. PRE—FOTVLLF-—DERE 22D TZDE
JEIHLIEDRRNLEENTND, TAZIRIDTTEANSHEESNIBY _YWE. H5
WEMY ZEEZE T 2E0F . Gk #ESFICHAANSNTHY ZMEORRBE LT
MRS NTNS, BT Z8HERESNTVAEN, HREINDICITE>TWEWL, By ZE
MEFOBHZEEFFOIILY 3 VIZUTEREERIZRA T 250P. EEEE DS
HADHRBERIMOREIZZ D BEITES LU TETL S,

7. 3.3 S0OEF (DESB\OLAH. OQESEFREMOEAN)

BG4 = EME A HORADERAITADEL T T TIZER. EHEZOREN., SEA -
KEEDEME T 2ERBHZIZTONTVEA,. COFBTHEISIZNEDRVWFAD
ThHEEZETNIBHANERONTNS,

EAETIEMN6 3EIC T ZHREIOEDFVNIZDONT) DBEEHLTLS
M. FZOHTYBBROMADHRICTFHIAFTFZHLY, IFEavEey=HB 0
CHEIYTES—OWTENA—BERVDLIEREHRLTVD, F-, EEETLILF
AT EE TEEV) CIIPR7ECREE (7LUAF— 4B OFTYT =Mk
CETAEREICIOVWTDREEFEHTVWD, COLDICY ZHIRICHTZELESE
NDD&HN. -, WHESEBVEHT ZAORELAER. SCAZIZRDOITER. N
Ny kL 2D, Y—YERELED, EFBAOLEDEBIEALDDH B,

(MEEYE TR SR EDRERRES SHENR)



7.4 MEBYMEE U TOMmERSOR A
7. 4.1 FEREROERE BN
AKLFPDBERZEIEYIZCE >TFRARDEDTH BN, BEOTRNLF—IRENFR I
NN, BFTETENLDTDHEEHREOREE 2D, EHEPRRKICEETN DT
BElhE: & RIS UEARDRBEE, H2VWEIRADELIZEEFIERIT, EHREICELTER
BRIREOD=F1E#E (°0:2) MRIN-—FIEEE ('0.) . —EERZEIC—EOE
FOMTNMUIEEO—EF BB THDA—N—AF L ET7ATVHAIL (07 ), 28
FRITEOBBR{LKE, EFOFIVAIL (HO ) I3ERHD., TEMEREEST
EE (LH) #BtU. BEXRLAFISVAL (LOO ) . ZLaFx3¥3¥hIL (L
O-) . ErFrONILAFIE CBERLEEE LOOH) ITEDEMMEEEERTD,
NEOEEEER IEIREL. 2. DNADEE. RHVEZEOEREZI DN TS,
BRETOREENEBENILAFIIVANICIEDE, CNAMMOREENDKES TV HIILEF]
BREBEL - &N EBIEIRILAFIZIIVANLLOO - &2 BE{LIEE 72D, BEE{LEE
HEIEIDIIABRUEBESF7ZILOA-IALPE., 7ITERERD, BROBEREOERE /2
B, EMEMEEAZBETD CEFEFROERLAGREZH<CEHIZHERORELLEINZ S
EOIZEEETHD, HEWICIITEFERENEEREICL > THEBLL TWBEIRT
ZOEBRICEFLTDEE. THEOBNBRUERZFE ORI ZZCHLDONHD, TDD
BEOHDEDET TIZEEFEORTHEINTER, BEFHAFBRWITH S, A TIHE BH
ABHT 73 O WA LIER ZIBF DERGOR AT VERZENRD E-ah, BERSE
DEDVITVWRAYREDINEFIORE. FANEEN., ZORSDESINTNS,

7. 4. 2 FHAROES
(1) RINA ZEHIDOMBRALYE D5 B
ACHAZORRBIITHMNEFIEREZSAZEIPICHELU THLEBRZICBRLEINGAE
B EERL. CNHASHIZESFALUTERZRHUGHOENRT S, IRETEEZRE
INY DEDRTFEMNESR, AR AREBEFOEEMNIBSICFICASDLDIIEST
ERBEREOREFEILEBENESIZ/IZ>, ZNTERBEOL D TEEEMNEN > -—F
HICIZESHBROEREZIEDEDIZTONTWEZDEAS A, 3—0Ov/E2R0ICEHVE
RIZITACEHEEADEE E L TAOICHE < DEYHERODBFELNFEONTEL, FF
FHIBRICABKERMT BT TR, R HiEE. aENEOBREERILETS5BEEREF
STWD, J0—7, O—A7U—, YFEY, TS5 IRYN—1ZEFZDBVET,
23T CICHBLER E I OB NESNCENTVREHNEREDNS, BIETHHRN
= &£ DT ADBNESEIAEE{LE BHT © BHA (IR AV HRE. MAOEENRD I
AN, RARBABEIOS B5TEELLLFEONTVBRHEDOO—DTHD a— A7 00—
LI BDE TERRBIZE>TWVWSD, FIT, HE, NS, LOMHDBENKR



FSEDIMBLBFIORBASHADNTVEN, FARRIROPRTR/NA ZAEHN DOIMELY
BORESITHON TS,

O— XYY —3BFHRPTHREOBAGNKMEFEZRT CETHONTWN D, EZRUIZ
EOANFTUHEYHASORAY/ =)L (1) . AL/ =L (2) . TEQARY /=)
(B) . 4VORAY /=) (4) &, QRIU YTz /=) (5) DALY T/ —
MEEYSBE AN T/ MALEYOAT Y VF /2 (6) EBNTVWS (B7. 4—
1) . SNHIFVTNE BHTBHA ao— A7z O0—-/)L LD EIABLEENS L, BT
HEORAY/ —IILOMBLEEIFEEN 2 2. MEBLEEEF LEMIZIZT Y hiLiEE
EEDDOTWT o/ —ILEEEYHZEND, O—XAX =D NZEDIZEHFDIE
AN TS,

(2) &/ F®le/ +*EHEONEHE

E/FRE/  FBUYTSDEICEENZTEI I VEBERES D7/ —ILEV TR
VB BT UVE (1) RUZOEZE (B7. 4—-2) BIMEEFEOZETAH
SNTVSY, BEFHASNTOWARANELEE UTEIROHEEENZ L. EADEN
FO7zO0—-)LM#H6. 5~8. 5% SH&EDBHT & IZIEEREEDHELERZFED
CEMBELMIZENTS,
E27 UG, EE BROMENIIZRERFERTCHOADTERISEMUTEHERED
Tk, B, EBRZETDOENEL,

2(nn/v—n) 3(ztaoxw/—n)

S(axwyy 7/ —N)
8(ox=lx/v) 4({Vars/—NL)

B7. 4—1 O—X7U—h50REILE



(1)

(1) R:1=COOH, Ra2=H ot 7

(2) Ri=CH20H, Rz2=H ¥y Jxa—Jb
(3) R1=C00CH3, Rz=H vy 7zl VBATFIL

(4) Rt=COOH, R2=Clis 0-XFN EVIzYUVHE

M7. 4—2 EY7zUVEREZOEKRE

BTz VB, RUFOEZEEIYISENTEREL, YISOBERBTHDY /T
BN, AT/ 7RIS, BEAO EITENOENADHRWNEENTWVWDS (R7. 4
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IFHELT, BEBOBEBET > TWT, BELAR T F VA VEEDERS OB M EXE 5 Y
AFLBEHE LR, a VT Flyr —A0160g /R X16EKTH-1=D%, 106g /M X36AKEL L.
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106g /HEIT100g N 72 P HF T d &, RELE LEXHE -,

3) BEEKOEHM~OBHMHA

BAEDSBHEZEIL. T/ F L2y BET. CETEHBINOFERREL T TVA
WOR, EHBICERLEENEMAB I EICLDSRABEE L BBl EER >,
fefe, ERERAELLT, 2/ F 2y EEREE POREHL. ~EPHBACHBEL
BRI KRBERANEMASDVDEIG SV, HroBEBUAEZREIBFENATCE L. BEFKDOH#
MBHROMRIDEL R IR CHEED D 5,
KRARTHAPFETEZIRET, BREREM»OREH LU -ERCHEMNBATE T, 5
ULTEEETRARLLESHLLWENF CLABGLANEN NS - ~EH S H 5,

(2) Az xrF-HEEE

1) BH&EFE
BRAAHBEARSRE L VY L YREFERARFT TR, VA1 4 5yOHBEERBHE T, Hhad A
A4 PROBEHE#MEL TERL. RESIHREZEE2FA LAV, RER[CEBEH
EAN, BCULEDRGZEB L. ok, BHEEZ2EEL, BT s &k 1457
RRBET B AEEE

ES4 753 O ED I IV FHCH LU TUMEIF SV EFIFFELTOEFT L. FEK
BREXHEDE, ZOLY. AATEIFEERE. eARECHIZTR2CREBRELZT» TH
B, HET7YVTRAEEMARBEAENFPAFTCEROVERTE. FTIL2HECBE2H» L.
L e HEZE, 2O L REDEBEPZSOTHELHEFETRELZT > TVWEHE41
Hbo Tl EHEIT. BERESEHMTHIHEEELZHPCHITEA KN BEHICEEL. FTEKSR
ENTHRTHEIEBEIPDTNH D,

2)  TE5 B E®

zhicH U, BHABBREBCLISZOIBERIZOIOEEENERL., B0 LK D
M boEDOY - X VvOREERZTOHENFZE L, BREGIBEEEN L. BFEE.
BEEBOALOHFSE . ZOd, RFEEB. EERBENIG PN TS, RERITEAR
BEIOEV. 20k, BERETHEREBERTRE T SAAEE L,

9.1.3 4 OKRHE

(1) BHEEHRSER

1) BROBMHEH

INET. REBBEMAIUPEENTELRAVWEODIE, B TEEEIGrEE R AFRE
DHEMMBEM OB 25 BEIIDLEN S B, ThET. Y1275 HEEX. KERL»
HBETEX RPN, BHEYPEHRT AL LIV AFIOON THRENTETHILIBMED T
T&TW 5,

Tl TOTHBOEMEMCHFCENCHERIZIIEDILAEDRLI, BHFIIXRDAD
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HWMEMOFERA IR T ALNEG D, L. HOBEMEMAFERT 284, BREOH
BEEMIERTEL I EHEL B,

2) HEE®EOME
TFUVACDETHEN., O ELERMOERESTOIICHSTITE B,

3) REKOEM~OHFHA
GBI, EOIHETHEINBIER
eREFMATEAIFRLZTO. EEHREE
B AHIITBAIEIRNTH 5,

ReFLBENIZMATHEESEN L LT
EVBEERZEOIHEHMELTHAL T HS

(2) HBxxLF-REE

1) HWEHBE

COLDIE, BEANBHIGRE THE LTS L OUETHII. BEATHINL DA
bHEEND.

2) 2 RE R

ULy BEOKEMHE. BEXH THIHEIRERERTIFEAL TRETH L3#L.
EDOIRBOADHEEITER L, 2D, Ka A FXxNVF-THLHBHRER
RTIFEBL THREF TS EEAE, RESTOBIF RO LN TV B,

3) BEOER. REAETOREZFOUER

oL, BERTFEEGREEST L LNENFEALT LD, BEBELFEAELEEER
BRI EPBETH D,

(AEHLE  EHRAWETEDRERTER By %
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9. 2 ZXDOIERKBIBITAIF=OEREOHMERA L HR

9. 2. 1 BAEOCEFR-HBHH

EOZDAEEIT, ARTI, BEEARBNPPLESTEEORBIRLZBM UILERE A WT
MRNTHEEINAEKREELFRE 2 ole, EATEBENTELVAFZTIZBWTH,
HEVAFZTEOWTIEHERZESHENML, AEEOESIZEAD & LTS, BERBIBIC
BOWCTHEBEEORWHEMNARZEM T, EOIERETI LD, Bx 0EWHREERN
AEULBEOEhotc, —HE, HENTRELAVRENRELD L, HEEIL2EBZIENYEZKX
RPEENRAELD, TNORERVCRECETIMENZEND L DY HEREE O
RORTENL TV D, HA, meumﬁféérmﬁmﬁﬁwéwwwimwﬂmm¢
DTCTHoTH, EREEBZRITARKICIERI W =348 L, 5':73)1%]\1/(1/\5
%%m%%mi%%%%%ﬁ(%é:kﬁ%&%é:kﬁ%ﬂofﬁto7“@ﬁf
DZDOAEEHFELTCIZHEBEEIZE > THAMBETHL S L L BIZ. EOZDOEFEKE ;,u%/%
EEZBEDTHY ., TOBFBROBINBBETHB,

EOIRBICBT DX =B, BATIYIVET (wyalb—5) HEZBW
THIEENREATHWDE, Y7V FZTITHEZEREM E L TCHAWVWSDIZ L, BATIIEL
DEDZHEHIET DLEDIEB EXDBPRSTEOREDERHICHED, ZATHELL
%, BEHOBEAUHEEZITY). oT, F1oOoBEASCAERLERLILDEEZLN, &
AR AR ARLETH D,

9. 2. 2 MEEORE

(1) HEZOZ BT AF=DAETRE

BEMFOBADED ZOFEENLF=DRRBZTbiz, AESREZF=HIZoN
TIX, 46O XD N HLBRAMEIS 2R3, 38X b P[PEN 7 B17TH#, 31
BOXOIPLAIAMENSH 8, UEOED I LERMEN 1R 1 EIFEREI N,
PeoT, WEZDODIZ LA DX =PERERNICHFELTWDZ ERRALNE R T,

(2) BERBEIIRBT AL =DHKE

WHCBIT A~y v a—bBIETIE, - & =F Prgnephorusle O F = i3 £ B H MM
B, EINEPSWIEOBROICHENLTEEZE XD, £ =0FKEIZ0.2~0. 4on TH
REICITIZEA LR ARV, MICEDZOEARLTFERERET D180, BEEEHATE
BITBF=bFEL, "TRMAEBFLTEEINDZ OB E N, BREFAEEHRL LTRAHDL
NdaFF=nfhiiTdh s CaloglyphusEB DWELREIN TV D,

BHATHLY Yy Va)l—ATRETF=ROFORFEEPRDN., X/ anzip &M
ELTEINEZTEMERBEV, 72, HEFALODLLPHIE, FREDINOBE L
Babdbolz,

ERBREOITHBZ)XET, TAa, A F T, LT TROPTFVALTHE
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FH BRSO =DEORENDD, VA I TERBEHZ COHEL LT
HRICHAZERET A e TV =BRBALTREEL, RCBHADKL»ZHEETDT7 S
HFarZ=p@ZAL, B2 BT MO~ IASF=2D—FPRALZARD T,
BEEAYOSRE, BRCEHORAENR LN, e P TV aFF=rnEE2EIR
CELBAATEEEZ DN D,

(3) ¥=DAERIET HER

EENEDBEESNT- X =D—FETH D Histiogaster sp. ZRWKE (D) OFETH D
Aspergillus oryzae, A. niger ., Fusarium oxysporum N NHypocrea nigricans (/R5&
LWV Trichoderna harzianumTHERKOERE) . RRAEO OV A ¥ 7, T A=z, B
By, T)XITROPAFTOBEETCERITTER. RIRE TIIA oryzae, A. niger,
F. oxvsporum® ONH., nigricansDHEE TR Lz, B TY H nigricans, A niger
IR GEMEREP o7, BASOI TR /X7 O0EELTELVBSEHE L, X¥
ZAVA A TEHE L THESEZEBEETERVWIENORETCER P, ¥, Y1457
DEARLTLOTZORENTERETE R pole, RFZFREAESOZOEFILET 520C
RU25CERRES RN CORMETETITEP o705, 3FCTIIEML 22 0T, B
INERR S CAEFHRMPBHEOD ZENRoEmLRDHB, I5CTREEL R0, F=0
EERBLRDEFFEENPOEVEHLTREL, RELZF = IEHETHED A
nigricans% i LI EMR~ZE L, BEE2 Lz, MEHrOF 2 IEEOENRT F 7 Ko
EEREMOFRICBE Lz, BLELD, A ZQEFICRVWRREEEZ BT 2EROEHR
B, EREEREICHET D ERAECHEAEHRICAELT, ERZ2BE L TEEL2 R
FONEBEEIEL b, BREEET D ECEERERE D, o, VA FZ T DFE
KERET DY = (HistiogasterBD—FE) LFEET D,

9. 2. 3 SHBOHWHE
EDOZIFBEERRELTOAL A—UNRBNZ &5, HEFOEK, BAOTFEEIIHT
THHALEMA~OBRMEBIT RTNE 262, F=0INEREMER S, 1 HORK
FOMECTHEEELBRVWEGEENRH D, oT, EOZEERE, TOEREERLILENL
vV VEOEAEAVWTERCEET 2 FEFPEL, BEOBRBROPICHEREOREFE
FRHPIADLEDRS D,
F oI MERB OKBNECHIE ORI TRERIZOBERET Db, A BEED
R DEAEBRLEEL D, o T,
IR MEZ DO T v PRETOBEB TS

¥/ anNTEIZIVERENDGENH Y HiE
BRECHEREEROBEZEEPSHBICITLLD &
’%ﬁé%%%%iéﬁ%ﬁ%é
WEMRERTEENBNZ 0D, 88, F22RBETAMBECEHBESE DAY K
%J@ﬁﬁn%%%k%z%héo

(CAEHESE . RNB OV EY BN AEH LR
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9. 3 EAMBAXZOZOBARRBIBELEZRFEOSHE

9. 3. 1 BHEOExR-HH

(1) WEXOZOKR

%@:@%@%ﬁ&bfﬁbhf%tﬁ RAETHIHE4DEOIIHELRAE. —&]
FELRbORFERIZFICAY ., FHBRITEL 2olc, ZThbo0Z LIIBELY BB IHET

T HLEPBRMORE, haﬁ%u@f%m@@%%&Uﬁ%ﬁm@&ﬁuié&»%@ﬁ
XV, F, MEREEORBIZELRY, EOZOEEOEN UMM LZTEBOEDRNE
HA~EBY . BREENORILITEEC LD RFAERE ~OBITL/IBREREZOBRIKER
kLoob b,

MIROEDOZIIRBALINTEBY, REBIEELL, E0Z0EBICIVE I~ 2138
RHELOD, WEOFIREREPENIHIICEDND, 0T F, B OEELE
BEIT. BER ﬁ%fmzkﬁﬁ&%m#é@méﬁ%ﬁﬁfé;&ma\&@@ﬁ@%@
ZHRUERREBWEML X2 Rd B LND, £, BHICAVWLORZEE LAY
BREROA RO TEESCAREEREVZ2FEAT28E1HY, ITEIHLE0ET DDk
RPLEEDP2BEAPH D, —FH., MBEEERTIBRCHEBHNFEEERT2ERLD
BWAROEORFRUDPEBPEDNEZRBENEZL D, EHMFIITMEADE D Z DBHE
ERHY ., BEOXHAEPL ., AEOFAEZDZIWHEWELREOLLEZOZ L LE
EEZOND,

BERBEZOIZIEDOIFVORMNE LR BBLELNAHEINEL ., T ASH
HEDABLTWAEIA RO IN, ERBENTEALAB LT 2HBCHE, £, K
RO, ZORHFRGEEIEMICH D, E-oT, HEDOEOZZIREL T,
Bime LTIRBTAZ EEIENRCRASES B,

TOEIRRADT., BESBIAEINDZOZOEBAIZSDVWTIEHTOERDTESR
BRbWObLEOIEZAELRLY, BHE, FESNLTVWRVWHADEZOZ2EELLTL
THEDEEKORERVEESILELELOND,

(2) BEEROHE

EOZRRBICEY, R, A BRERH, ARFERVCRIEORSEINERBZ L,
b, BEOEDIZIIZL ORKE VB - BB L RETAILERS D, RBEOVAZ 7
DOEREFIZOVWTIE, FAEHEEFOZTICLY . ELOFREREL F CAMEHEREF

EREOIEPLELEDY. BEEROBHENLDEATHD ZEBEMEhTHE, 20
Tl BERTHBRNICEBWT YA ¥ ORBEEEFAKE ORESHEIZREZ T
HIEERBELTWS,

HoT, MArDOHAEETOZIEHIACHET 256, BEEROWELNEZZ LD LE
Zbi, BEFOZHELEPELINIC., BENRRORELRT. TOoRBHRT —F—0F&
HELETH D,
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9. 3. 2 MREOKB

(1) F#t Dk

XOZORMHMNDOTZ DI, /R, BHEZ200RFKEMFS T THERL, £F L
FEEOHEMLUZEDICRAOEBRERS A LTTHAE. MENPRRDLRRTH D & HE
L7z, TORSEGIBEBFICEREEINIAENRRIGEEEZ LN, ZOEBTVHE—T
EBRPEFE SN2 T HMOBLRFIIERLIBELH Y FREOMIMNETIT 2V,
TR LTDNADDHRLT A VA LD OFTNEIVEHTHE, HFIZDNAS
FridEEFERRUCHFEETEBEOSTOEBREZRNL ZLPHRLDTEL OEHR1PE
bbb, DNADTHIZIZWL DD FENH DD, BEPHMETHD Z LN Lo
MR TEZ 2R AT ENRARTH o7, BEZOMBEEBRTHIZDDOHEN
BARs S, 20— DOIEMARBECHEEEE A VAR THHESI P2 FUTDNA
(mtDNA) IZL2EKHEIE R SHD, BoNTEmt DNAZKEDOHEERS 25 L
T—EDHERFIOMETURTARF LPONICLENIE., RAKDNADOHEAR LE~S
CHEBLOLOBFRELMFELNRZWVICHLEDL LT, BRHBNICFIATE 21Z PEKE T
IR ISP ED LN D, MIICPCREISICLZVDNAZEIET 5 HENSHD, DN
ABBOBRBRERET DT I9A~—DOMAEDEELRTHILICLIVITODNALSE
KB UHEERINEZFOBROESOELRZDNAMAFZ2RBEO PR THIES D Z L H
., CODNAWROZEZ LV RARDNADEZHEEHET L RARETHL S, Zh
LDFEEHMAEPEAZEICLY, BERESNRNTWSIREEHADORKEE OBEK. B
ADORMOENICBT 20MBHAKE 25, £/, b OHEMEAVWILIE., B CH5
TAGE, BIEAREELIIMEICA L FEERERLLERRICEDON, FhLELZED
THOERDOREIZ LD ONHENOE, HIBCBTHEDOZOAENHAM LD, Eiz.
TN—TH5 T T 5 LX) EROEMEROEBECER L5 LHED,

(2) ®’TF

— BB DOE D OSERIIFS T, FTEFOEBO—HETOVERY ., Vv
AF - 7 RUFBSEREMECEBINVTEASBE LT D, ZORAEEEL OiFH,
To & ZITRER OB & K0 FIRA LILEHMICERT 52 L 03Hk 5,
BRARNSOBIN, SHLERZAESEEINTL, BENFENELEZ TS EHE L
FRNERVREOEDOINEILELNARY, HRERTFT D DICHREBREDER:S
T TWad, LML, BRIIERT IR, BHOBRHROVOBRESOEELZ T, £RB
BRTEETIRENH D, BEERC L 2BEERTFEIMEFERICEE OBV EKIE TH
T3 o), BREORZDARMEITL 2R BEMORBREFEL LTHET L, AAXD
ZWOVWTHRBREKETORENRF SN, BRERFETHEEZ 10%7 VYD L
IDREHEROPCRETILENDE D, e ORER OMERIIT O ILERE R IFEH
BREINz, 7. B Z2BEEBEECTTI2DOREOTFFRVOCHBELTCHEESES
FIEOREN TP, BERERFEKZZRIEE LCER, WEIEDLLT. KFE
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WEAREFETEHEEPAEA CIZSWI EXBALME R oT,

(3) BAZOZORKBFERUOXZMEHRE

WAEORTIIITE L OFEPH Y, ARPEL . FEFOEIRL . WHEENSWVEMHE
DT RMERE LRTNERLR, BEORMIIFATOHRAIHELHI ZHOE
BEFIZEASE VL2200, BELOERFENRBLTWDLZ RN Z 45D, 5
ATV, BERTEENPLESHMTI AL EBRVELT, ATHMREEIZH LT Z iz X
b, BWEEZS ST Zentiks,
VAETICRBWTHEAE T b IAMEL, BASELZZZIZEY, B—0ORHEMDL
TORKLVERLRREPBOLNDIGEN DD, TORKOERFATEM b V£
LANWZ EDb, OBEDEO I HIEATNE, BEFICHE LEREEERT 52 &0
FRE L 2 D,
RHEBEIILVENCRREERT AL LAEETH S, ROLEELZFEIIFESD
PELNERTFEREAS L. BBELBFERCERERCEREZITV., ELLEBRRFERE,
LABEEITV., ZTORMEBFBOHE L TCEICERRTFEEN»LSBEZITV., BB E L
BEETDHZETHD, LL, ZOFETRAELLTEROHBBIIERHOREN X A TR
WRoTWAHREEMENRH D Z ERHALNICRY, BEEZERLO NI, FEIELLET 25
EBHBY, MEOFIETIERV,
EAVZTTFEELOHEOLNRFOBRRFABEE LI HEAR KOS 0 N7 X Muk
TV, —BEAEER T, —EEARABORMCIY HEAGEZEI FEPRLRY, &
DOKEREOFNLTFEROERENCHREEOHEAICE W TENLLEKREBRT 5,
COREOBETENLBGHELXF T2 HEAEOEKRNIALNE R ZO—K#
REOEKEE L, MOBNCBERELE T2 BERAMGOKEREITNI., BERFE
PETE EEAGBOEKREEHT D HEEND D, —HEREIIEEOKEE TIEE
CRRENERIDT, REOLIATERRL LI CREEBRCRETILERD S, &
DZDOEBRITE AR THEI TS Z EREEKEZ N, BWRREELHTE. Z0RHKEE %
HREWEECTE, BIEDOLIICE LML, BEZEET HDLEEZ RV,

9. 3. 3 AHBOEHE
(1) OBE ORIERUHERE
MESNICHEK, REAO—FER, ZEEIT o ZHEREORFEIEIML I,
BEERCTRETHIEDICRERZTOTDORELEFREENLELRD,
RERMEEIENTH, RENPDEHE LT, WETIRBTEENE LD AESEND
5, EEPBELORETRETAILDOFMOBRBELLET, ZOZDICFERLDNA
RHNTEOEAE OBRERMNTHILEPAMEEZLOND,
(2) BEFE
EROFEIB4DIPRLVEERI L IREET I FETH L. BRHURBESETOR
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BB A 1T O 7m0 0id, BREREH ETORESMEERES 2 LT 5 —RIBESLET,
WO EEEZARLL., FOMEFEFHART I LNEETHS, MERIEHAOR
TS . RERERUREFERIZORKOREICEDLT I & HE, PHOE
BRAREAEHT TRV, BEAZHAWAIBACRBITAHEIE L 25 L EADEEA, %4
e M VB BRIEIC LV E D ORKORET A EERSBLEI 2D FHEELH B,
WERA2HENER SN TYL, MEBEFIEIZSEEORELZITV., BHEOZEEEZAR
HYVERDH D,
(3) DT — & —~—21k
FRIBTEFOBEANREROBEOBBIZEIY, EBANZETITY 22 8% 0, o
T, JUNUDMEABLETHD, MEADBEALT., BUOFTEZHEDAEHE, 000
LHFE LTI RS2y, FEIMCEENITAS L) CEKOFEOEER L, ELY
PREROEHL, T4 X2 T HLERD B,
(4) ®IEHE
FARLEMEDEEOREE, BIBERERVESEFEILLIVEOZONER, BRUORREK
LIEAT D, BEFERCEREIAESHVES 2 LICEY, L ERICEL., SRE
REDIEAETDHIENTRETH D,
XOIEHBEFEORFOFIGHEXEZFIAL T, BEALBRELRWVWTHETELRZDZD
AL UVRESFEPBRATRETHE, BABFHICHY ., KR THIEHLEHIZERD
BATEARCESEER L TRETAFENBVEEZONS, HRBEX T TWVWAEA
T, MEEICEET DO, MEBEMORICRERREL I E AN TEE L ChOEE 2
L, SNTERENCEAGZEZEIS T2 HFENET D, RE L TERT A HETIIMSR
EOFEACHBNEEOEZDO I THLHBIIFRETH S, BIEBIIEEOZOICHEBILITTS
BACESEET BN, BET5, BERICEIRECEDERENEELLLRVW LI ICE
WETAOLERDD, BRBECHBERHIIEL, BREMIZEOS ETHLRIZEZRD
D% XX,

(BEHYE  RHREUIEFTEDEERTELS AE LR
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9. 4 HEIRE DR H B

9. 4. 1 MFHEOEZR- - B
TYHET RV AY NYVETERFARACBR LERTZKOBRETHED, hboX
CTHHEBRET, v~ VEOMAOREEARAFTEY., EROMBOMICBALTEBEY
Wﬁb\ﬁ*m WAAEREDEZERL, BIA~NILEPLOBEI XTIV EL S 2 T4
E%%ﬁﬁoEof\v%&&%x/%&&wiouﬁﬁ¢@%(%ﬂ)T%%LT%%
EEERSELZER/HET, M TERZALELELDOERET S, vV EXICoWTIE
AFEDOMERVEBACOTDICERBMIFENITDLIL, FRICESW AR S
. DR VOREE EFTDZEPHED LW RoT, Flo, vV ETORADOR LN
WHHIZEAT A HELEA4MPNEN TV BREMNRDREIIRD DN TR, BAM

OHELHEFEORY VAV OWTiERE, B ETTFEFEERIED Z LR L,
ANIEBEOHSELREHREI NI,

HREILEOPCHsOEBLHEE L TEBTT OLENIDY, STLEREERT 8K
ORMEICLHERNEHEOERLEZT 2, BROBEREIIFEFROBARICEET 523,
HRNSZBEFELTOTFEEDZHEERT D LIERLT. FEEORELZAN LT A
SEREOLRICBT BABOEANFICEEL D, ARERET S5 LOICIIEROE
DODREVPMLETHDN, AMBHEOCOL I CHAGEEBE LT TFREEERITEZ LT
FEEALOBERECTIEIAARERTHE 10, BRCOAERELVOREIEECTH 7,
F7-. HREZ FEBBRLEDORONRAVWHMICEAT RS, BEALLEHKOLEE., £
BEORNBY ZBHT2720, AENORKEEZHINTOILEND D,

TE, FEEANELTH, HAE LB ENT-EER (DNA) OF#HRELLIC, EO
FEPRMOHBMPHED LI RoTc, ZOFEEZAVWDAZILICEY, EOZOHER
VHEBREOERBIFEENRWVICESR LT, TAL0HEMECEREFICEETI I LTk
D, BRECEARBOMBRIEZ CHER LI TR EEXLND,

9. 4. 2 BMHEORKRB

(1) BRMEEXOZDOHSERE

FREDOZIFEEOHE. RTFOBLHRBRUERDORHER EOFEBHRETHEL
T&, oT. MOBEEAMLEDO I OVWTIHHEREICFRE TE 5253, HELREHRD
BENHLDIOVWTHFEENRERGZENE . BAEDHE L TWRWE DIBERFET
5, ¥, BADOHEELWVWTAHAEDITHLHANICRECERE LT, HELEENE(
ETBEDCRAERELL 22BN HY. REOBRRPLETH D,
%wﬁétb@%%&%&m%w%é MERETHOIRERREZIT., RETE
NWIEREETAHFENSIR, —BOCEREIABNICFEREZHRIE D Z LRk
FT.ASGICHRFRELRZVWI L L, AENTOREFSHRLZVEAADLELH Y RER
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REEETE R,

(2) HRMEDOZDRE

ERME DI VA T EORMBERE & B LT, DBIERENES TIERy., BERE
DEFRERET. EARE & BARE OBREEZERMNICHALICT 27201, BIARORIZEYG
ERTHBEZARTAERIILETH S, o, BREOEEHEMIL, sAHICEBRE L D:fé‘;
ATHOOERECHEARORTE BT 270 DODNA (B8 2T 22012
VETHD, Ry AVOFTHEHLNRE I, F— @@%@**‘%@%%@D F
EEOELRTVWRERDBIB Y, ZORMENET HZLE DD, 40, HEe OFEMLE
BB EN, BABOEARRIRESRLL, B2 RET I LICLY, BEETTE
W ECHRELRAWHEBEOZO I THLALRE TS EENLH B,

(3) EROERESIE

HRHIZBWT, EOZOFEENFETHIEZOROE O ZOERN T OBFTICERET
BT ENEND, LML, FEAEABPFEELZWEES, BTETAI2HENELAHT, ZOK
HIZH LT EDLIBRBEEITINEDLPBAFTH D, /o, HMHICHEEEZIT->TH, F
%Wﬁéuéi@i%wﬁﬁéﬂm?%@w Fo, BREOE L FEEREA L BRI
R Cize<, HRENFEELTL, BEMTERZOIETEEELETI TEELRWVES
%%éo%%W%é@%%imankb\%%%@?ék%ﬁ%@%ﬁ FEAEED
Ny, T, BAEBIFICIVERY, AR SFEULOHBMAILETH S,
EREIIHAORICEBREZEDSH, MLV ERBROBERERS, —HoRIZBWTIX
EAR DI RV R OSSN E S L ICEBOBRUOELZFRET D 2 L3 HES,
REAOHF I LD MBI BFA COREBRAEORFICIERIZHEN D, LirL, BROT A D2 L
DIEPBRIBELHY ., FEALOERITIELE DRI T RN D, RHAZ
BERLSHEGEET D, £/, BREOFEBICLARAETEOEBE TAETH-ThH, &
HOMBBNIHER Y, BROBEZIIHM EOFEFROFEXN AR THL DI, LTIZER
HEEFHEHR (DNA) WETLHHEICLY, BERETDIZ L LAEER D,

(4) BEFERIZLDHHE

= SN éﬁ@%@%bf%t@h%@%ﬁ%%w R OFEMIz LY, EEE DO
DIEZRBEFEAEL MR- TERE, ZRHLOEMNZEBREIISH L, k., FHEETH -
RN OEREARICHAETCES Lo, DNAZHAWS HFELVDIFPCRE
WD FEITERBOB AR FEEDO—F OBREOERRDEORE T 20 BEHET S
%@%%zézkﬁwmﬁéomﬁmaqﬁunwAm&W@%ﬁﬂafibzyFUT&UU
R =AW HD, =B, T harRU7 (mt) DNAGPFMODN A A TELHE
FEDEL Wﬁ_mmfmé mtDNA%*BHLEEOMEBETEE L, ZODNAKHF D
BEEOEWICL DK ANRY - THET 2HIBREZELONTELNLS mt DNAORFLP
FHIL, AARBECHEBEL LTHEAOAYHEOENERCBERERICE T 2 ZHNER
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A, KREREZAL, —EREREF LB, 2SNV 7 2B EBRFICKERE T ChRRT %,
BRI 11 1—2 0 X ) 1T L7z,

TIA )BT, ThAXVBELZ 300CT 10 50 U284, 44 VIERIE 33%
T, BRI 32% Th o7 WBEEF R U T AEKBILF MU T A% 10%7N1 L T REAEC L

=160 -



LA, Wb AV ERBOIERIIHA L GF 4 VIEREREE ) 7 AFINT

24%. KEALF R T AT 17%) A EKTHEEREIM U7 BEOEEA 1 VI

FHRE G, ZORRIE) ZF=VPEHELTLEI D EEZ NS, V7=V EROK

W7, ar g, Fu )/ FOBET, &4 VIERPIEL 0% B ThHolz, —FH, U T=V

EEOBVWTHIY, BIFIY, LIV OBE T, A1 VOIERIZL 30~35%Th o7,

ﬁmﬁWS\f A NVIERITIRKICR S, BEOHE, 7Vvh ) IRIEAET, FUNRE
WEL 2 AI1IZo0F A VIERIEE L b, FUSKFMIZ 5~10 0 HRE TH o 72,

BB
At

ﬁm%&%
l I
R AE B K M

B 7 b VAR RS KA
/AR -V
Hli

Voyuuxy MR |k M
7EHR

R A AN JK ] FER A

M—11.1— 2 BRERYWOSEETE ()
11.1.3 4HOHRE
ERHC X D USESIKESRLE LD, %n%hwﬁﬂkﬂtfmﬁ@ﬁm AL i
THRETALEND DS, TARIVFE —HELZE (ECR, MALICKLELRBE BFohi-4 1V
DET BB X)) OWNE, T4 NVOYE, BEEHEOFMOIBRINL-METH 5,

z % X W
1 FHRREHL, BRREEMEEIEEIHRE. £195
2 Kalfdth, REHEMNY KTy 7, BEREHB, 1996, p. 310

N

(Bt | FWEERMAMEIE  Fk—7R)
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11 2 BRI X AREREFRDOEMAL

11. 2. 1 BEOWER - BN

WREL TIE, 21 RO b O RN & U, BEARAE T FH L83 T Y
— U AVERUS T O A DORSE R BV, TR bR TR R, FAb R
S, WERSHT, AV R CORBEOSIC L AOERT UV 2 b L LTEL
TV, FFZHEdb K HADBEERRAT e E L U THRICHRFEE L 0B 5 1) .
FIRCEIBARRPEARDO KR Z LR SRR A U L OB S HEIE CBEERFRAEIC 25
EEALBAOWEOMEEZ DX FILWHESENATL 5, D X HIL%E
OB EEMTE, &AED L) ICHBWREM R ~ T wHEERAE [RERFRE] ofdss
FKAL L T & Tz, BREFIRAOEBEIIBMRIZEL . MREFABOBHEIED > Twb, K
BRSSO < . BERUR B SR S BAED R TH ), L2t T, BERIILEE XY
bRE WV, BEFREOBBEINIREBIUVEIOWTNTH 2 PO —VTE, BEW
P OEEOYE Z BRI L b MR- T T 5 2 &05T& 5%, BER-—BLxFELH
Wh KR TOHE O DB A EE R RARWOHMB ST TH L, TNLDZ EDb,
FEEE AR 4 DR O BRI E OB - KBRS B DIE b T &7z, EBICIE,
O—b— - FEPSN T A, IEZOEPL Z2F VOERNBEERSR Yy TZHRAD
ERHA 2 SR, BELS, BEIRELHITELNL TS, FWREHIET AW
RERAFEER T, BERAZEBLRELZ D bW TRHRE,L LA OFRBS 2B L TE L,
Lol LTl BEARAEZH LWLZRISORE LTEL X, N A Y ADOHE
BAL R BEFEY D MEEALERIC R 9 A0SR AN 2 o C & 2 ZOBIE L Tid, EET
RO NTBROBALDH 5 TNE TOMZRS T EERAEIME DA 28, B
FRNECREETEE LRSS ZBURZLBEL LTHE) 2 &08TE 5, BBICHEELRA
BHREL DL NTT L0, MEREREELTFARRABEHSOIEERN L L CfFES
NTW5H, TZTiE, ZOFHOUEORREBETLZ L ET 5,

11. 2. 2 BAROZB

(1) B 7=> v i) ~DIsH

BAEDOARM 6 OFE R OV TREEIL, KEOFKS (HHEERF N v A, B~ S
AT LEIZL BTN T A NERETALT M) A, KEBILT M) U AREILLE ST
M) ERRPEBEMEL, BEZHEBIEETHLZ L L, NV TLIEKERICREET
HEETEMNC L ABRBHYIIERTH A L V) REZHBELZATVE, 20725, BER
FARIZ X BARB OOV TR E N TV B DS, FOFIE kv, F Bl FRATD
B 7= 0O Tk L WHREERBEE L, EVO - ADOGER ST oz nizor Bb
b,

FOEOBIE LTI 70 FREOFFES 5 2) o Z O, BEFRTA L EIRY
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WZRHWT, @EO7 OV TREIZ B, BIERO OV ke ititds 2 & EEOBY
T LN CEIERIZ SV TS Z N TELHEERRMT LI L, Ko ) 7=
% MO BEHIGI B U CGEE O F B CUELRARMRE B L ONRE 2 BB 5 HEEEiE
I L2, XVTLETO) F=VOBRESB XM e ®/MMRICT 5 FEERETS 2

&L BMEBELR/META2NH) S A s RET A EEHBE LTWT, &5
Wi, SOV TFALEIZ X DB~V T ORI ETH ), BREONIVTEHBLD
WCHELRBMEEEBILTE 2 E L TWwa

R, BERASHT T, 12%FTOXREEL T VE=T7H, T LI, 4~8%D
KEGLT vEZTH, KBALF M) T A, 20T M) 722 HWT, 145~160C
TEFTHZETHE, SO EULELREDIX 163. 9 RV FFHA VF (psia) . &
KR 2205psia TH 5, AKBAL T M) 7 & EHALT M) 7 ADBREWE B 725 LEE 40
~T5wt % DS UFE Lo HIRDER - ZRICHELRFERIE 10 5RET, ZoBEo VY
W%ﬁ4&%m%\ﬁ/A~ﬁi2mﬁ0®ﬁﬁfﬁotopwﬁ&waﬂtAW7@ﬁ
ks 57 METHELNAL DO X DKW, MOMBEILFESETH > 72,

Koll &1, ﬁ%ﬁ@?w:~WELiébnﬁ@MU7“‘(mmmﬁzm ~280C,
J£E77 100atm, 60 7, FEFWEATEAE 1m1,/ min) 2HA TS, FRER 1121 TR
To LT WVEFAUKFIE) 7=V 2 HBES, 7 P e 27 VEIZR R 7= %)
RERT o A= VHROP) 7= VIR E D, BRUEP LIS ) — VHENT
Wb,

Peter 513 BEEFIRBDO A F VT I V=K TDAT )N — A OFEREZBAR T 5,17%
ERATF VT IV EHCT, 180T, 110atm T 3 BRI ORMISRETH 072, W) 7=
YUSERMICET L, BREE VO —AF D) S U ERIE Twt% TH o 72,

Calimli HITBEEAO 7L b, THF, V4 FH 2, PV EHWT, A7V — 2K
W bfAD 72 ) —VEBHH LY (R 11.2-2) o VA F TV OEEFREOWERT
Holre TNIZBFHETHEOLNZI—VOKRINVE Y, £ 72/ — IV 4n-
Propylguaiacol, 4-Ethylguaiacol, 4-Methluaiacol, Guaiacol % & TdH o 72,

(2) o — AO5RE~DISHE

Koll 51X HPLC mEBZFIH L. 250~340TC. 250bar DBEHER T b T
— 2% 10 AR L, 38.8% D TCL RN AH U ERT LI & 2HRELTW5S,
COHEORRE—REBRY % FISH LD ELPICHEETH 20, ZXKGHBEH I &8
TE&, BIEPCHRSMAEL TWE2O, BETORGEL ) BUREEITE L, BWEBRHIES
ThhrI L, 72, BETDOOT AL ERT 5BIRISHIEF I %  RAbMI D E R 272
W2 EThb,

AL 3) i&A— b7 L—7d, 235C, BRFHE 46. 4bar L LOFHETT & F 2 HW
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TENTO— 2 2BRL TBXF 2% DEBTL RNV AT 2B Tn5h,

51 4) 500°C. 350kg,cm2 DBEEFKEHWTE VT — A% 25 FEAME L, S
KNI —APBONALZ EEHELTVAE, ZOESE, EVO—-XIBLEVT—

F11. 2—1 BEFRMEIC LB 0 \M 05

ag:1l mEh EEdhok BikEFOU FaERL 5id
% ro—vEew FIIT=Y Vr=v Jr=:
C % % % % ﬁw/aj

Diethylether 250 20.77 28.02 29.99 — —

n—Pentane 250 24.29 34.26 38.90 - -

2 —Propanol 250  24.62 17.20 23.99 30.66 1.28
Acetone 250 22.77 19.55 23.72 18.57 0.78
Methanol 250 25.30 13.04 20.25 47.47 2.34
Ethanol 250 21.78 12.59 16.00 46.88 2.92
Ethylacetate 270 36.76 26.55 42.98 9.44 0.22
2 —Buthanol 270 31.00 16.52 29.29 38.52 1.92
1—Propanol 270 32.45 11.88 26.02 56.72 2.11
iso—Buthanol 280 39.51 12.06 58.78 1.67

35.26

FAM A AR E 39, £ 100at WiEHE L m1,min, FUSEH 1hr
Fe R XA EE

F11. 2—2 HAOBEREMHKIZ L E X 70N — 2455 ofB oL

Al

THF
DA o AV
v

C
250
290
330
340

FHmEE T

atm

80
80
80
80

B %
Y Rk TA&UA
14.03 65.00  29.97
20.03 38.00  41.97
23.70 27.10  49.20
14.76 32.13  53.10

AAMEDTNTI—ADOKBITa— VAT —F N EFELTH-77,

BIRBEEMEATIZE5) Tk, v u—2% 300°C. 170atm (2hNZk - INE L7k
E oy VIR R WIS S S A L, BT — RSB L CTER LR L —BbiEE
BENEFNIKEFIG L CREPERT LI EEZHEL TS, 39D T —255 0. 89
DIKBEFERT B E VI,
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(3) ARMBAL~DISH

PERD BRI, BICHEAT X 2 B BALEIC ) 2 T, BERRRATARM & 0 L
TBAEIROBEE 2B L ) LT AR LB 5, BERATRAETAMOMEILERLTFILH 5,
TS & ROBATE W CERRSEE TRV T — A B X AT & ko L
Twh, Ervu—2% 180C. 80.4atm, 22.3% DK T 10 4 FHMLE U236, SR
it 45.7%., SV a— ADOBHEIL 41.6% THo -, IRFEBAKE 180T, 86.3atm, 15.0%
DR CIE L7256, &I 39.2%., IV a—ADHEIE 25.8%TH o7,

WARS (JUNTZEEMFZER) 1345 V4 L AFEEERK UL, Z0ERY %K
TEER, AF = VHEH, A5 ) = VABERIZGB Lo 45 VA DFHIKG RIS
5T, KTBHMOBEIEPoZ L 2MEL T h,

11. 2. 35 HOME

ERARE LR LI2RHANA Y ARBET 7 AT v 7 OB EEBA ORIt
R LPFELNTWAEY, SRIZFNET5EEBET A L TE o/, LD
MZh ., B, WE TR COBER R RBRRBRAR 2w CTa - a7
TAZMEL ., MEISBD TNV T I —VelETHEMERTEL TVbE, SHIEBEDH
BRI ANV F—HEEIIBRIEY, BEERS 7 - THIOSHETESEMTH 5,

COEHI BRI ENG, BEARERIIREZZTEELZHBOTVE LEX ONAED, KER
BREZ DX HICEBE LU TEMCFET A%, £ L GBERBASZIcED X 5108
AT 200EE77IhPo0OFETHA,

AR U7z X 90, BERFRAIE HES OB b Tw 528, LIS OBEAE
ELTOERIZIND LTS S, BEARETOIERSOBE LS F LNV TIEE 72
AETH Y, SHEFHOBEIISBIE 2T IR b v, Bie 2BERTEICBITS
FOSMSRIb S L, BHICKISZHIITE 2 [HERARAETY] O KE 2 HEICR
> TWb,

Z % X W
1) HRRESERRE. BrEERAN 2010 £k, BEREMA, 1995, 7H 5, 6 8
2) ®7UYFREARFFAR. T 4-5065443)
3)  HARKZAN. BABET. RIRTESMABRER, 41, 22 (1990)
4) S.Saka and U.Tomonori, Biomass for FEnergy and Industry,
10th European Conference and Technology Exhibition, Wurzburg, Germany,
8—11, June 1998
5) FEREEHA, % 48 M HAAMERRAMFERFE TSR, 1998, p.493

(B L | RS AL TEREAR—T)
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11.3  AREERIC X A KM B B

11.3.1 HEOER - HH

FELT, Eva—2a, AIkVO—R, YT UhbrAINERERIT, BB,
fbEe TRl PR, UKL, #iE. 77 A4 v I A VAZEOREE U CEREMICE Vi
B o TWh, FOEREE LTk, B0, 72 b, it EDBLFE R ITER K
% - BEEE T EOEALSEN T EDN DD, FNEFREL P OMEICRE SNTELZ, INHD
TR, BAAEDO & SAREHICZ L, EREEN TR b DE%w, Lol 1997
12 AR TN SEZBHEANE 3 BHHESECHD LIFo i X512, KK
PO B R EIREOHFITREORETH ), ILAERICKDL o TS A< A2 HRH
H$ A2 EOBEEMITELEBRENDL LDk oly ZOXIRERDOT T, KHMOFE
B THAHENVT—A, NIV U—A, YT VEREGIZTHL, FRLIEGEh
FROBEETE? L COAEMCHRAT 2 Bl oBSESICHEOIRPIEELNE L5 Ik o7,

BAE, AMOEBERS T NED—2THE T 7 MNERTNVT 74 MERED/IVT A
Rk, ZBOEBRETF- CTHRBEOFHBETFT T, V7 VIZANKIBERA NG T 3
AL, KAWL L THERT 5, 7OV TBERFICER L2 7= VIdBEICERE L T
W, EDOGFRICAATEERA LTS ) I, FOBRRBHIZEFLTWEAI LT
— AHROBE L Z D) = EGIT A L IEREIICEE L Vv,

BlE, SIS DNV TFILEICR D o T, AMOERG 2 REICFIET A 2 L 25T RET,
B BB RNV TbEE LT, BBEBEICE 523V 746k (organosolv
pulping) (ZBEUASh 7o, S DMESHEES N TVRE, THETICE L OAREBEIC
LAV TILESIIZE S iz as, RENRZ DL LTIE, A=), ¥ /)=, 7%
=W EOTIVaA—IVE, VFL S a— ), PIFL YIS a—= )i EDT )
-V, Tz /=W, ZJL= NVl T = )VE, ZF LUV TIV, B/ LY
— VT IVREDT IVE, BLUFR., B COBBBRERS A,

INOIE—E—EXD Y., S aEREH IR TuR v, FBEE SV Fbks L
Tid, OHT A BEOBISEETH - T, BEHERI 2, Q08 s ikg (v
O—A, NIENVU—R, YF7=V) OFREFLRL, SROOHERFNRATNG, @O
ERTHE, DEZAINT—-ThA, ORISEEPZMTHL, @A T T URAE
NALEDOFEDRIT U2 57\, FNEDHhNE ., R E T HBFERHH L0 0 B
I LR B L 2T 1UER 52w,

CZTIE, STEAREEN X A2 BMOR R ER L, Z0dh T eHEEN o R0 s
BACTH A EEERIC L AFEBICOWTEEL LHET L TRV,

11.3.2 BiZEOE

(1) 7ova—WVEICLA90 71
Fv T, 160~2000 C DTNV a—=) =K (1:.1) BREWEF T, & 1 KR 5 &
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NI BNV U—-AENUKRGHT 5 ERBICEED) 7=V 2B FALL THEILT 5 2 & 28
T&5b, 2070, 11,31 IR L7AMBEGBEFH 70 AR E b, &KL,
NFFNT AR EREE T 5 35 ton,/ HOTHPREZ ST WA (ALCELL 7R &
Ens) .

TV — =K RO ARG TIE, RN L FERR, AI RV E AL T TV E
HIERE L. ARG U7-BEBRIC X V) pH ASEBUCIET 34 (pH6.52.8) o THIZK D, A3 &
VU —A, YT ZHBIOKGHE DT, T bT 5, NI vu—Ridka s h, £
DAFHA ) THERHEREE UTHEIE N, MOEHIE TNV T I — VEIHBRL TS, V)
7= MRS I T TESTIL L, TVa—VICHEE o THIES NS, ZOBH
) 7=y OaFEE 900~1200 T, MBRHESFD) 7= Thbhb, TVH) )T F
TIEMWL & BB L., BEERYTD 7 2 ) — VEEBERORNENZ VW &, BIUT )V
7 ) BRI BT BN VEQIERS N LD, BERAIULE FNE) T TV
WY F oV THALZ EPHEEEND, UL, OV TLEOBE T X 5 FIHRE N
HERMBG) F=VEENVEVDIDIZROLNS,

)=V DBEGFALEREL, L OBRICEATE S L) ICRET L0, %L Ot
MO INT WA, £N6ITIE, EHE, ik X OFiBE, NaOH, sulfite, bisulfite,
NAEA (Neutral alkaliearthmetal). WibL7 v F=v A [N 4)2S] . T IF 7 Uik
EVBH 5,

(2) Tz —NVEICE BT

KTy Th 7 L=V EOBREA T 2 ) —V—KIBEEER T, BRAMEESET . 140
~170°C. 2~4 hr ZBETAH L, IZEL A LOBETHRENICH Y 7=V UDHS#ETL, 75
TRV TERBEOHBEL DD, BMENICIZZENE LELIBEONVTHSBLNS,
WEEE, BEER. BERRICILARC, IEEE. BEE. X F VANV T F VESEITLMETH L LD
NTW5hb, ZOFEMTIE, BEOI L —VdS) 7= ORI8E o« RFEICHEL, V5=
VEESTFALL, VSV HEOMEEIET A, T2 ) V) =Tk, B-0-4 KA
HERE)F ZITBEL, FVBVEERL, TNOMERISL TIT<BEdH 5, JE
Tx )=V TV DB-0-4 REIIRETH A0S, BEROFFE T Tld, XU I vy 54
UHEBEREN, FTII V- VISEE T A, =7 vAbRTE BF 3) B Mg L
eWa, M e MIREAND 7 2 ) —VOREEE IR ) =V OFFERE 7= ) — v
& DIZATHPULHTHE T B o

ZOXNVTER, Q7 - VEIZERTKEBHM L2V, FUNEIEAI LT
—ADWIRUT-KME) V=V OBR LT 7 = ) — VIS 5 DT, BSOS BESE
BTHH, QEMBPIC) 7=V B LTERDNS 7 /) — VEIZBEHY) 7=V, F
079 y¥U7EICI)EBRMGSTETHS, @7/ — VEIIEVHEE D05, &
AR T V=V L D EW-DENI A MIEL RS ZEDOFEZD >TWE, 7
/) = VESRERICE L TiE, BRSOV TR T/ Ty B AT — )V TORERDIER &
. Al 2SRRI RE SN TS, '
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(3) HEWIZ L BV TL
R X 27907460, BriEHEN TV AKRMES S IED—D2Th b, TANY

REE TR [ | | [0 7=~ | e
TR | WL Bl

AW

W kg | v o g | oo

FUEE [ R 23 LRI
evn—a [ || [

T S ATy 7

Bt ro—2

BI11.3—1 ABEPRZE 2 e & 4 52 KM REFIHY A7 4

RAT N — A% G/KEEEETR (50~95%) T, 175~220"C, 30~60 min ALEF 5 L2 XD
BB 7= AT ENTE A, TOFKEDFIZE11.3. —1ITRT . TOHEORE
Blie Fu=w A 4 v 2 LT 7= v OBIKSEEIEET 5 & L b2, Ik
WENELZY T T 7 A VBRI ABREL L TCOFRE R LTnE, 2O
&, EmELE (0.1%) HinTa &L 110 C THIWY 7= 2T 5,

T2 =) ST, B-0-4 REDIUKGIRIZ X B RS E SRS X
BN VNI DBRENSE L) F VU RADIC L, T ) =V EEW T, B
0-4 FHEEDS, DKDIERHES SO A T, REVF v ZIBEL, SV NVRIBIZLD
—BEM AW ETRRT 5, 72—V X5 VBB EETH LI, T/ —
WHREEZE L S OB E I RS RS,

TR D MR OB & L BARKICIER U Th b, FTE2SNMEIRNV I VL, 5FHB X
O FHD a fLikFE EFERE OMERISTH D, FRFIIERIRR VY V7 ) — v —F
VB LU 7= =R OEESHE L, B TSRS, CokgsF) 7=l
FRRICEB LY F=viMetEs s EEZ LS,

HARSLE Tld, 1987 ~1990 4R 12XV F A7 — )V D GRS - 5B E 2 RS L T,
FERALT I D7-0DFAR T U - 2{ER L., BEEZFML WS, Z0OLEDER%
F 13- 1IOR T, —RICHEIERBEE CRBT 2 DIIWEETH 555, BEBAMET
W7h=y, Py, XAF, v FEOHER T, LR LRI, R3S
T A ENTEL, IFEAEDHIER TR 7= V3T 0% L EIZEL-A5, A F,
BTV TCRBE) 5= VENS L, BEUVTIELKL, PRl ThH L, v
F O D BN L Vo KAL) 7= 2Tl 30% L EIET 5 B R (10T,
fillit & U C HCI0. 1% BERR) [ EERAME L B L T, V7= OFEEIZ S, 4
AEIEIEE . BHLIAI VT —RADOEEFD RV, TOFEBIIBWTIE, O
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NI NVT—ADIIKSRIZ L B Y =y - ARV —AT N v 7 APEDOAI BV

F11.5—1 WERREEMEIC X A0S 3 & B B oL

& IF % |5 &

A OWE OB O|& O(FE Py OE M M ok Kk |H

i3 =S S DI VA U@ R I

R mo | |7 v 720 v P S b |5

i3 i 1 ) G A - S =R s -+ .2

e 34 2 v = w5

% T |h (% [E%|% |E% [% |% (% |E%
FAHTY A ]95.0125 |110 |4.0 |47.2 [43.214.006.7 |57.0|31.2(25.8 |104.2
FrR<xy oA [|95.0025 {110 |4.0 |47.6 |44.3|3.3(6.4 |56.6]30.8(25.8 [104.3
v ¥ A [95.0|25 [110 |4.0 |44.4 [43.5]0.9(5.9 [59.3|33.6(25.7 |103.7
2 F A 95.0]25 110 [4.0 |45.3 }41.73.67.7 |59.1(34.1]25.0 [104.4
By A (95.0025 |110 |4.0 |48.7 |42.1(6.6(8.7 [53.4]30.3|23.1 [102.1
THA<Y B [90.0(5.0 [180 |3.5 |49.2 |46.5(2.716.0 |47.0|36.0[11.0 | 96.2
5 H N A 195.0125 (110 4.0 {51.3{50.3(1.0{2.5 [43.4|21.5(21.9 | 94.7
TFEFOM B [90.06.0 [180 |3.5 |50.2 48.212.0(3.3 |36.4|22.1]14.3 | 86.6

F11.3—2 FeBEEM NV 7 OME

Jat A B |7 AR OB E (RIS TR | IEEL
WS | F Ry 500 0.83 5.2 58 7.7 190
= A A A 400 0. 86 4.6 32 7.0 | 200
T AR 500 0.83 5.3 78 8.0 145

7 400 0.80 2.2 50 4.2 | 295

KP IR 500 0.78 8.6 110 11.7 | 172

SP v AV 500 0.72 4.5 55 6.8 | 310
7T 400 0.72 4.1 77 6.8 | 310

O — A0 H - Bl S SR EOR, Ot T, ik L7 01 7= > O if 2L
12X B TFAL E BIEAOBER. @Y 7= ® Arylglycerol - 8 -aryleher & D 5 - fF M
BEDBREHE LA MPOKRERER, OV 7= OEIMEFHEOBRRL P RBR L ER,

GOFIAD v 1T — ZADEISIIKDRIC & 5 —IBE PSR 5, RO 2 Bl CHmE T
GO TERVEHL, 4BFHTREY 7=V EII—ZICRY, Z2OBBHY 7 =075
WMALHSERICHEITT 5, RFEREEEREIL 92~95% T, ZEMBIH & U CI3ERR R b 3h
Tholz, /oMW T IEGERME., HIFEETH A4, kP LB L THIRBETH S,
F7o, —WTEFIUMEER TV, VT X THBENT, THAMTEH L, ~3
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VT —ZADB L7 2/3 ZHMEE CHASES N, ) 7=V IEPHSFEIL 3000~ 4500
T, L OBEBEBICTET, TTESA Ok, T2, —#7EFmbenTnwib,
KAy Nimz SI1ZEBEOA D DI FERE 7N L 72 BRI X 2 PR TS 5
TERARBLTCWD, BRI 130~190C, FEERRE 5~95%., FTEROEE 40% LT, Ki
BES0% LT, i1 1~1 12 DHBTORMRIZL o T 7=V EEDPHEZ IRV T
2ESNE, bk KT T AAF - H YT A Miscanthus) % 85%FEBEKERIC TR 10%
TIMLT, 170~180C T2 BHZM L., V7=V, NI LW U—AFEDOD RNV T %
BB, TOXVTIEF VY, BEEETHBAGEICENATET, ko - AFRAE, K

WCHER L O — 2 0BIEFERICE L TWwAE LTWwA, (K11.3.—3)
#11.3—3 FBERMLUEBRC X200V 7OMHE

HEER 85% KBk 85%+F Bk 10%

s |BTISH (BT | hved |RTIH B YA
VAT 15.6 9.2 13.3 3.6 3.1 3.2
I3 % 49.0 50. 1 48.5 46.8 50. 3 48.2
FERE (%1S0)  {20.3 20.0 25.9 28.0 34.7 33.8
GVZ (ml /g) 1050.0 1005. 0 1022.0 1179.0 849.5 1012.0
DPY 3035. 0 2850. 0 2910.0 3490.0 2430.0 2870.0
LIWIR S (eN) 59. 1 31.1 51.5 77.1 42.7 90. 4
M ZLTHRE (m2) 62.9 31.4 24.6 70.9 38.0 43.9
FIEE  (kn) 10.3 7.5 5.2 11.4 7.3 8.1
R—10 (%) 90. 1 85.8 88.5 93.6 89. 4 91.0
<~ /=2 (%) 2.3 0.5 1.2 0.2
¥ruo—2 (%) 5.4 1.5 2.4 3.3
Fhva—2x (%) 92.3 94.2 93.5 96. 2

CVZ RRBRAL R, DPW: e FHEESSE, R—10 . 10%NaOH ICA@EH/ X7

FMAEEWIGERT ClE, 80~97% D 7' 1 ¥ » BoRIEWIZ B DIEEE % ushn U 7 2880 <,
100~130COZEMBOY) 7= VIO THENTHAZ L2 RVHLTWwWE, 7utt VB
ML TR CWERR AR T I U CIRZEM, ST T N OB TR Y 7= F 5,
FEMREFMNL 7 F T 45 4, AF T 95 0 CH4C, BEBREMD 1/2~1/3 ICHMET 5 2 & 5T
&5,

TOUEF VBRI A0 TIR ST ISV TERBLTEBETHY ., Hi|5H &
D A EEE NI EESE T, BICRESRKE {, MUEIVN SV EIERTH
Bo 612, PRI NIKIZERESRS D, FEAEIE L, MEESEY, 7, K
DABEHEIME L | XBEN L LT — 20MEEAVEIX 52% T, 757 2SIV 7D R
O—ADZFN60.4% L Vv, ThoDZ &b, 7aEF VBNV S 7 v
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WHIB LT X ) EKRT, W, BERHE. bF U8, EadFEoOR T B 2L A
5, ERMEFHEME CTOBEEICI S L, FERO—BDIKIZ 40~50% D S 15 HEHE
DZEFRDNNT & A ERBD LI\,

TUEF VERATHEONAINNVTROEVE—A, BHE LAY =, A3 kva—
27O A =ML E I IFT T WA, B O— AT, v a—ABEY-1 0.3~0.4 .
/.0 72T, 7T unNVEAS2) 0.4~0.6 7O Ed ZVEMSTEE LT
Whe TDD, NNVT, MTIEER L X I ICWHITKRELEDL S, BAMOKERED
— AR TR A S WV TERENE O, MIEEBKEEZETS L1220, i
RIS, EVa—X, )T TR, STFEOKEGGEPHEH, 7Jut= v
KOG FEENZ X OF ORI L, BBEUEETHLHIICRE, V7=, A3
O = A EERBEEICT B E 2D, B S SR 2 ) SO RIS
M CER LT <, DB DRFH 2D, ST, BT E L, Bgk, &
BB R L., AEY - BETT Y v 7 3nkikb,

s(.l%l

11.3.3 SRORE

AMEPEANI VT —R, VO - ADBES - MEZRABIZHAT, Vr="%
BRI 5 FEEE R T 51003, SHOFREBE SV 7LH T, ERAFTED L)
CEE L, B 72 VD XD ST B OV T OB R MRS B
BB L 200 TG E EYET AR5 H B,

H AR ST IR O/ L TBIC D EDOTHDTH S, E2 NI VBLRE/NL
FiE EAR LU & 5 . %)UU—X%@{Z}SO)}E;H& L"Cﬁ}fﬁfj;) D, Yyr=> %ﬁﬁ@ﬂibz
ETHY, MO RBRICERDTRRTH L LIFENL, ZONVTBICE Y, B
1L 3. LITR L2 X912, AWM B 2 BEWICHET 2 2 08B TH 5, £ D5 BHORE
FEEDWMIIDS &L T EZHET L LEND 5,

z £ x W
A B R E R SRR R SR AR B He &R B EA A sek &, 1990 4F
Nimz, H.H. ; Casten, R. : Holz als Roh und Werkstoff, 44, 207 (1986)
H.H. Nimz 5. RBF 6-322682
EHEH O . 5FBF 4—289285
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