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B KM ORNE

B1E EXIEY ERFHEY

SRR & o BT A RIS, FORKEY) & ORAREY & v ) HEER LK B w
55 Rb (wood)ld, BEDARAKRM O EHE SN Do REMYIZZFEA
Y TH Y, W (stem) 2 EOH EFHOREDVL L & TOMIEETIA 4t
5o FARARAEIZ, AREHLRER B Z & OHMEE W (vascular bundle) 23
FEELCHMERMY TH Y, HEEWIEHE (vascular cambium) (— Az IZTZEE
cambium & XIEN5) DFEEEENC L U B E (radial growth) BB, B
AT P o TERR (root) DEEFH NI K5 5% ’D

HEE AR, > F R, BT (gymnosperm), B T-HiE%) (angiosperm)
BEENDd, BAEOBTHWIZIE, v vE A7 a7 SERE ~oF
THREEN, WINHPREEEB IR ). A X (Cryptomeria japonica), &
/¥ (Chamaecyparis obtusa), 7 71 <7 (Pinus densiflora), ~ N~/ (Abies
sachalinensis) 7% & OFFIEFFEIL, WFUH 500 FEDEAE L TR DI & A E
e, 1= (Larix kaempferi) 2 A % & 2 A T (Metasequoia glyptostroboides)
% E— T OEFEROBEZ RV TE CITERIETH 5o SHEEBBHOARM 383
M (softwood) & L TEHELANENA I YA TH D, 1T 3 VHEORMOUE
LEFFEBMEHLEUL TV LOT, @EIISEMMICEENL, —F, #THE
YN, FEN2KGDZNFIERLE FEN IO ERHO 2507 )V — 712K
SN D. BFRERHICIE, RN & ARFRY O 2 HEAIRES 50 I AT T
(Quercus crispula), ¥ F % FE (Fraxinus mandshurica var. japonica), 7 7 (Fagus
crenata), 7 V) (Castanea crenata) 72 & M F-ZEF O RKAKFEW 50 < BRI LT
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W25 ARSI b

F1E EmSEEIRS

11 £ K 2

AR 2 BT 2 LA s E RIS R &b, ERsridtro— 2
(cellulose) (#54%), ~ 3+t )Lt — A (hemicellulose) (4 5%), 1) 7=~ (lignin)
(BE6F)ThH Y, AMOEE=MIF LS LIEND, Lo — 2R PO
40~50% % 505, 7))V — A (glucose) 3p-1,4-7") T+ Rt % LK
RKOFERY) ~—"7T, #idh(crystalline) 783K & JEHE & (amorphous) FHIH 2> 5 72
Ho NIENT—ZEAM O 20~30% % o, ol a— ZROIEGE
DEHEFTH Do THOMEHIL, F 10— A (xylose) DATH LH(Fv
J » xylan), ~ ¥/ —A(mannose) & Z )V IA—=AD2FEN S 536 (7 v a
< v F ~ glucomannan) 2% V), FHOL FaF L& (—OH) O—&H2B 7t F v
{t(—OCOCHy) SN T 5 b ?, e LT7 F ¥/ — X (arabinose), 77 7
I — Z (galactose), 7 O P (uronic acid) 2 EAFEA L TV b DB 5, 1)
T Z IR DR 20~30% % (5O L B ERRET T Th b, HHEEICT T
IS DOV ) v — B THBE ) 7/ — V(BB 628, 8%
#38i) (=7 1) )L 7 )V a—)l coniferyl alcohol X 3 F ¥ )V 7 )b T — )V sinapyl
alcohol) D7k # B4 (dehydrogenative polymerization) {2 X V) @b 572
O, ) 7= &7 = =)V 7 a3 (phenylpropane) H.AY (Co—Cy HAL) 0 65 72 5 6

RML, BSOS ZHR P FTME R &, — A SRS HFTET 250
D, FIEE % HK UMIBEENIE 2o 72, Wb w A AR (lignification) L 72 AKH
ML (FEMIE) TTET WA, B O—A, AIkha—2, 7= IidHieE
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#35 AL ILRE

S8 PEEOLEE

1.1 [FUBIC

[HEJEHW DR RTETTH L, 7272 LILEFH T, FHFEOLFEHEE
EHOWEOZ LA [HE] L, TR, D] 7203 [RARIb ] & FEE
THh Do AEEIZ, “sugar” THWKAE S OYEEETHFEL L THL 2L MEH
SNTE 7, 19HEAHFE T, HDE I “grape sugar (R &9 )" R “cane
sugar (HHEHE) " O L ) ICHEHIHE T A2 FHETRIN Tz, MHERIT LK
HEELX LT, “sugar” DI “carbohydrate” % “saccharide” 2%k  flibh
%o “carbohydrate” I ERFKMPOETH 57, BAETIE, wKE, KE B
FUIMNCERERME 2 E 2 56T 2WEL GO ekt ERTHbDL LT
i E T 5b, polysaccharide (%4#) D X 912, “saccharide” 1 ZHFEDHE %
FHT DL EIHHEFEIDETLEVHNL I EHL 0,

1838 4E, A 7 ¥ (Payen, A.) DM 7 S MiHEIKY & % HBE L “cellule” (75
YARED THI)) & “ose” & ZAAD b “cellulose” & %D 1F7z, [A] 1838 4E,
72 < (Dumas, J. B. A) & ~X1) T (Peligot, E. M) 235 &) #i % “glucose” (¥
T FEO [H] yaoke” 12HR) ERE L7z, TP, B SN AWE % &y
ST DY, BRE ose” O BWVHNDL L) Ik oT,

1.2 BYE-AVO%E- 548

B [0 FACEHOe Fux L E(-OD) 2 AT AR e Faxs 77
v N (polyhydroxyaldehyde) £ 721KV & R & 27 b ~ (polyhydroxyketone) |
EEFSN, AIFEIXT IV F— A (aldose), HEILT b — A (ketose) & Vbt
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B4z LU —Z

B1E B OB

KA O FEERER K5V T — A (cellulose) (RETHEH Lo — 2 &iFEw
O— 25T, &2VIdEHE R, SHEE TR 40 %, TAIERTIEH50%
k5. EARERIFEAOS THFECHBLL, H3~4nmo
07 4 71 )V (microfibril) (BAEMHETIZTL A2 %) —7 14 71 )L elementary
fibrilk k. R) &% b, BB, TOF /A AXDIZTT 4 T Y IDEIRNE
oty U CHIMETR A TUM L 2455, <4 2 09 A XD T 7 4 A= S D

#i (cotton), J#k (hemp) 7 & DOARM DS ORI HIR D, & %\ IEHEBR R (acetic
acid bacteria) IZUE SN L MEWHEDO VO —Z T 7 4 N— |21, L) EHl
JEZEN T — ADFRET . L L, HEREOfFERESE L TR LO— 2
DINKTH Y, o, FHAEEWEE(H A5 1 F 7 ) sustainable) TH 5D T, &
FRMEIZ S o & DRIV,

RAFHIHE, FRAAHE, BURZAME, ZEMHEL Sk, FERSTH L VT — X,
ANIbVO—R, )T EHIIHMEORT NS % b, LT — ZAD55HE -
FEEL L%, KR va—2AMEr S v o — 2 DSOS EBREL T, BRY) %
ARV IV — AEMEHD 2 L2 ERT b,

HEIZTE T (seed) & L CTHRILE AL, #HRFETHIE (V) >~ b lint) & MBS B
ENb, MEOHTE (fuzz)id) ¥ ¥ — (linter) & Li¥N L0 — R FHEE R D,
MLV =27 7 A N—ORFEE, HEEEREEG LMV )LD
Vv 7 AL —fi Tl L7otk, SFRFHST, 1%KEE{E> M) o A (NaOH)
AT C MM, Kk, WIRLTBI bbb, 2OLHICL TEER
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5 AIkLE—R

1.1 [FUSIC

A3 )b E — X (hemicellulose) lEARM D BB L £ 20~30% % 58 % £ D
DEDTHAD, NIEVT—R L) HFRIE DRTIFEH L 2 WA®i 7 V7Y
KB CTHEWL L, IRAERCED KSR 2L HE ] (20 L, 1891 4EI2
Y 2L x (Schulze, )37 B2 OB AN L S50 %F), T —AAUE
AR ENLBPOREWZYELEZ SN0, F1) T viET 07 25
3% N3 (hemi(yu))” % "t 10— Z (cellulose)” 12ff L CTansa Sisz, B
T, o= ZEERPHETIEZRC, o — ZEEHRE (55 8 7545 2
i) L3 ORBTEARENLZHEHTH L Z LD D> T b,

PR X HI1Z, AN n— R LATREEO TR ORIF) A 5 o o Bl 75 i
(T TV KBEEAE) IS L > THONDEZIH LG ZONTRIETH 5.
AL [KROAT O SN A B S 2RI L2 &2, 7 v ) HKIETRIC
Lo T E Nl kOS] LRI T 5,

AMTIX, ¥ 70 (xylan)FH(7 I/ 7V a /&5 2 arabino glucuro-
noxylan, 7 J)VZ7 0/ %5  glucuronoxylan), ~ > 7 > (mannan) (%5 7 + 7
V< »F » galactoglucomannan, 2 V32~ glucomannan) * & L, JKi&
MWL CTH L X 107 )V~ (xyloglucan : XyG), 7 v~ 7~ (starch), X7 F
(pectin), WEMIH 4 (75 Y /) H'5 %~ % ~ arabinogalactan) 72 E & A3 50 N3
O — A LI DA SR OV TS 7 EE 4 Hi2 TR E N0,

HEEREDPE L Tho TH RS RZIEONLWE S % 5. KB LA
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Boewm Yr=v

B1E BB

) 7= (lignin) 1Z, ZHEME (Lo — 2 (F48E), NI brO— R (H5E))
eI, MYOMBEE LR T 5 FEBSTHD, RRICH - & EBEFIHF
T A EHERED T CTh b, $72, V7= 1%, WWkh T, OWHEHRIE
OfF5., @QHEROEE, @FSHIRIEON 5% EO%EE R L Tnd L
SNTW5b,

) 7= %, KEY R TR L & D IREICHEAME R ER L T b
72, BAETH, LEBEOENZ 572 tEbhRwv) 7= v O BB IR
WNEETH B, TS, RIKIREED) 7=V LHEEL7-) 7= ZXBT 54
EH), BOBO, RIK) 7= (7Fu ) 7= protolignin) & B 7=
v (isolated lignin) EFR L T2 %o LUFICREMZHEE) 7=V 2R,

1.1 WEBRYI=>

V7= OEEEEE L CHEREE (2 9 — v v Klason method) 5% 5 o Hiilk
FORERFEINL, ) 7= DA O 2 ERIAK R X ) s s, V7
ZUERRELLTHETOOTHY, ToEE) 7= 2k 7 =~ (Klason
lignin) E B33 %o WEEEEETIL, [AK % 72 % MHE (20°C, 4 HRi) WLBE, 3% ik
(100°C, 4B:RDLEL A5 | DIETE I 749 OHEHEN L FHETH 5, kY
F= %, HEEOBRE CEIBEORLIE L 2T TW5 720, ZOEMORE X
ZLL, KRR 7= oW HEE S L CoffifEiXiZ L AL vb oo, K
P HEENIZONES100%EL TIFLIENTE S, T0720, HEHETH
LWL, Ao ZF= v oEEN zEREL LTEHIN TS, £
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BT ARy

FT18 (FUBHIC

11 THREBE

K ERG (Erva—2, AItbra—a, 7= DSOS SEEN
—WIZ5% LT TH Y, B4 (minor components) & K IEN 5L (BE28E), 2D
3%, WELZREABL LIS )l - RYE Y EOREA R E 713
IKTEHE T 55 % M 5 (wood extractives) & #afRd 4o KM DILZEICH
VIR, HRS L BRI DA T D BV b D T E A,
LS MR IR T 2 REES 3 5) K4 (REE65 8 1) 7 &1 8)cs © 1 o3
TIRAVS, BIRGOEE LAY L L TRETIENS,

S G EDPETH DA D o TEET R VHS LB LTIk
L, ERSIEABEICIE L CHEELTHY, SR & 5 & TS
MR D DRI DB A D S (5%, 6% ki, BEICLLB%
ZBWAREDHEOENE W TELDITTER V. —J, His o
BB £ o CHRTH D TRIRDOHE & b2 Do HIEAEAM -
BIARZALE - EACEICHBO T 2B TH Y, AMORHE, I2Bw, AN,
WEATYE - BUMEME, AP T OB RERE SIS ORMIE, KRB0
B2 EOARM O L FNICTE C b b BRI BWT, B :
%H—4T, FITVORERWEII AL DbH b, T2, MEEE, O
Woli7e & ORI BIARDETBIGITE hhboTwh, 2512, BADYE
5%y 73— (ki) EofsEs L LTSN a o b S0,

BARNA AT ARRUD L &, BISRM T T BRSO &
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s =L ~—
ABTS 22TV -EAQB-ZFNRY ST T ¥ 6- ANk ViR) 138
(2.2"-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid))

Ac 7+t F )V (acetyl) 55, 56, 58

AGU 7K 77V a2 — A HAT (anhydrous glucose unit) 42,135

AP 7V #1) 230 7 (alkaline pulp) 154, 155

L-Ara L-7 J ¥/ — A (L-arabinose) 24, 31, 55, 56, 59,
87, 89

BET TWF 7 —-T Ay b-7 7 — (Brunauer, Emmett, Teller) 166

BiFC HE s ¥ N7 E R (bimolecular fluorescence complementation) [108

BP it/ <)V 7" (bleached pulp) 150, 151

CAZy R ERESE O 7 — % — X — A (Carbohydrate-Active enZYmes 130

Database)

CBH I +t ok FuJ —+ (cellobiohydrolase (reducing end) ) 131-133

CBH II + o4k FuaJ—+¥ (cellobiohydrolase (non-reducing end) ) 131-133

CBMs WA €Y 22— )V (carbohydrate-binding modules) 130

CD 271 A5 (cross direction) 168, 169

CDH t 0 ¥t — ANk FE§ES (cellobiose dehydrogenase) 131, 132

CDR TR b F B2 (carbon dioxide removal) 191

Ces v a— A G R (cellulose synthase) 106, 107, 108, 109

ces tvu— A A WEREET 106

CHS s1)va vy % —+¥ (chalcone synthase) 121, 122

CMC HIVARF T AF )V H — A (carboxymethyl cellulose) 133, 135, 197, 204

CNF ‘) a—27 /77 A 35— (cellulose nanofiber) 20, 199, 204

CoA Tlil% 3% A (coenzyme A) 90, 91,113, 117,
119, 121-125,
127, 128, 140

CP 1tV 7 (chemical pulp) 150, 151, 153,
156,

CSC tovn— A AR A K (cellulose synthase complex) 105, 108, 109

CSF 71 F 5 KE#E % K EE P (Canadian Standard Freeness) 161

CTMP r 34— A ) = /1 V2%V 7 (chemithermomechanical pulp) 152, 153

CyEC 7 J TF )b+t )b 1t — A (cyanoethyl cellulose) 197

DMAc NN-Y AF)T7+ b7 3 F(NN-dimethylacetamide) 196, 197, 198, 199

DMAP T AFIVT ) IV vk (dimethylalyl phosphite) 125, 126, 128

DMF NN-Y AFIVAHRNV LT 2 K (NN-dimethylformamide) 45

DMSO T A F IV AR F Y R (dimthyl sulfoxide) 45, 55, 196

DNA T4 ¥ 1) REEE (deoxyribonucleic acid) 28,76, 133, 135

DP AT (degree of polymerization) 40-42, 46

DP W 2OV 7 (dissolving pulp) 150, 151, 154

DS &1L (degree of substitution) 194, 195-200, 203




234 W 5
s 5 oM K=Y
DyP YRt~V o F 3 4 — ¥ (dyedecolorizing peroxidases) 134, 137, 138
EC % %5 (enzyme commission number) 130, 131, 133,
135, 137
E4P T A1 — A 4-1) B (erythrose 4-phosphate) 127, 128
ESR A ¥ v 3L (Electron Spin Resonance Spectrometry) 135
FID IKFERA F ALEH 2% (Flame Ionization Detector) 223
FPP 7 7 )V A T IVY) vfE (farnesyl diphosphate) 126
p-Fru p-7 )% b — A (pfructose) 31, 88
D-Gal -4 7 b — A (b-galactose) 28, 31, b5, 59, 87-
89, 115
p-GalA p-#'Z 7 F 2.1 i (p-galacturonic acid) 89
GAP 7)) VT IV e K 3-1) YR (glyceraldehyde 3-phosphate) 127,128
GC HAZ7 < k75 74— (gas chromatography) 19, 223, 224
GC-MS HAr < s 757 4 — G5 (gas chromatography-mass 223
spectrometry)
GC-0 GC 2B\ E47H7 (GC-olfactometry) 223
GDP 77 ) v 1) VB (guanosine diphosphate) 113, 114
GGPP 75 =)V 9 =)V ") » % (geranylgeranyl diphosphate) 126
GH IR 538 3% (glycoside hydrolase ) 107, 130, 144, 145
p-Gle p-7" )V a2 — Z (p-glucose) 24, 31, 55-58, 87—
89, 93
GLOX 7 4% 2 OVEE () (glyoxylate cycle) 139, 140
GP WA %)V 7 (groundwood pulp) 151-153
GPP 5 =)Vv.1) ¥ (geranyl diphosphate) 126
GT 7)) av g A7 x5 — ¥ (glycosyltransferase) 112
HBS ik r: (high boiling solvent) 218
1-HBT -t Fa ¥ Xy 1) 7' —)b (1-hydroxybenzotriazole) 139
HMF b FaF v A5)L 7)) 75— (hydroxymethylfurfural) 21
HPC b Fa ¥y 7o)t a— 2 (hydroxypropyl cellulose) 197, 202
HPLC B k7 1< 75 7 4 — (high performance liquid 19
chromatography)
ICso PROREREEE (half maximal (50%) inhibitory concentration) 229
ICL AV TR 7 —¥ (isocitrate lyase) 139
PP ARy 7 =)V )~ (isopentenyl diphosphate) 83,125, 126
1SO | B2 6 f LB (International Organization for Standardization) 170
IUPAC [EI A IE - I b52H 4 (International Union of Pure and Applied 28,31, 34, 188
Chemistry)
J1S H A 2EH#% (Japanese Industrial Standards) 20, 45, 47,166,
KOR A Al )L T — ¥ (KORRIGAN) 109
KP 275 7 s 73V 7 (kraft pulp) 152, 154, 155,
Lac 7 v 51 —*¥ (laccase) 134, 137, 138, 182
LCC ) 7= v = AR E A 1K (lignin-carbohydrate complex) 70
LCST T BRI E (lower critical solution temperature) 203




W o 32 235

s 5 oM K=Y
LiP ) 7=~V 7 ¥ ¥ — ¥ (lignin peroxidase) 134, 137, 138, 182
LODP L)L+ 7 EATE (levelling-off degree of polymerisation) 48
LP IREER SV T 149, 151
LPMO IS 7 4 F 2 7 — ¥ (Iytic polysaccharide monooxigenase) |131, 132
p-Man p-~ v/ — A (D-mannose) 55
MC AF )b+t — A (methyl cellulose) 197, 202, 203
MD ~ ¥ ~J51A] (machine direction) 167, 169
MDH )~ JfE7 v K a4 ) — ¥ (malate dehydrogenase) 140
MEP AF N x) Z1) b =) ¥ g (methylerythritol phosphate) 77,121, 125, 127
MIC He/NFEE PHIEIEE (minimum inhibitory concentration) 229
Mn B394 1% (number average molecular weight) 43
MnP <Y H OV F T 4 — ¥ (manganese peroxidase) 134, 137, 138, 182
MP et <V 7" (mechanical pulp) 150, 153, 154, 156
MS ) v Tk v % — ¥ (malate synthase) 139
MS VL (molar substitution) 194
Muw Y5 1= (weight average molecular weight) 44
MWL R ) 27 = > (milled wood lignin) 62, 71
NC fil§ L @ — A (nitrocellulose) 193, 201, 202
NMR R 3L (nuclear magnetic resonance) 48,135, 139, 194,
195
NP SRS LS 149, 151
NTP X7 L4 F=") Y (nucleoside triphosphate) 112
OD Stz (optical density) 167
OPC +1) I~ 7ua7 s k7 =Y (oligomeric proanthocyanidin) 228
PC K==z 10~ k77 14— (paper chromatography) 203
PDC 2-¥0 vA46-T 5 IVAR U (2-pyrone-4,6-dicarboxylic acid) 220
PEG RV xF L v ) a—)b(polyethylene glycol) 218
PEP RAKRTL =)V E) ¥ U (phosphoenolpyruvic acid) 116, 127
PET R T FL 7L 7% F— b (polyethylene terephthalate) 209, 210
PP B 73V 7 (paper pulp) 150, 151
RGP )7 7 A F =RV 7 (refiner groundwood pulp) 151, 152, 153
RH R (relative humidity) 165,
L-Rha L-7 2/ — A (L-rhamnose) 87
RMS TR (root mean square) 167
SCP + 35 I H V%)V 7 (semichemical pulp) 150
SP HIVT7 74 k7907 (sulfite pulp) 152, 153, 154
SPM A 7 0 — 7SS (scanning probe microscope) 167
STS AF WAy v % —F (stilbene synthase) 121, 122
TAPPI 7L THRESE R4 (Technical Association of the Pulp and Paper 45, 47
Industry Inc)
TC % —3F)NVar 7L v 7 A(terminal complex) 105, 106, 111
TCA b A OVR SR ([AlE%) (tricarboxylic acid cycle) /7 T > FR ([l #%) 128, 139, 140
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g 5 G| R=Y

TEMPO  |2266-7 F 9 AFNERY = L1-4 %21 199, 207
(2,2,6,6-tetramethylpiperidine 1-oxyl)
TMP H—F A 51 =71 )L ¥)L 7 (thermomechanical pulp) 151-153
UDP 1) Y ) B (uridine diphosphate) 105, 107, 109,
112-115

UP M)V 7 (unbleached pulp) 150, 151
VA ~Z M) VT VI —)b (veratryl alcohol) 137
VP IN—HF A V)V F L ¥ —F (versatile peroxidase) 134,137, 138
XXT ¥ruv )V bJy A7 xT—¥ (xylosyltransferase) 113,115
XyG ¥ a7 )7 ¥ (xyloglucan) 53,114, 115
p-Xyl p-¥F 2 1 — A (pxylose) 31, 55,59, 87, 135
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HKa1 - FHahi¥a

(50 1)

HF - 8BS

=111}

1Cy 43,50

4-0-5 65, 66, 119

55 65, 66

BC NMR 195 RIARMAGIEL 1.1% 0 =%
BCHONMR. 'H NMR & ) EEAEK O T,
WA 2 %0 — 12, PC NMR A%
7 MV Y — 7 EREN S RFERIE R L
v, TH% L OMBIZ RS IRKIEANRY B Y
WED X <AThbitb.

o T — 7 )VHL 70

a-0-4 65, 66, 119, 154

a7 M ¥ —+ 134,135 = a-galactosidase

a-Z V7 u=¥—+ 134, 135 = a-glucuronidase

a-tbra—2A 18,19, 22, 23, 24, 40, 46

(o--B-) ¥k ¥ 83,224 = (a-- B-)pinene

at¥uor 9

B-1 65,66, 121

B-5 65, 66, 119

B-A A4 TAE—IN 229

B-O-4 65, 66, 73, 120, 136, 154, 155, 214, 218,
219

pHOF 86

B-Fr iy —+t 134 = B-xylosidase

B-14-771) 71~ 54

B-14-71) 2> F#siE 17, 42, 105, 193, 205

B-14-7 Vv F—+E 109

B14-7 N > 54,58

B-14-#54 55,57, 89, 108

B- P A7 T —)L 85 = P-sitosterol

B-trm—2A 18,22, 40

B-Mint 60

B-p 65, 66, 119

B 124

y- L ATV 70

VBT —2 1822, 40

cesA fE{xF 106, 108

CesA## 106, 107, 108, 109

C/NI 177,179 HH¥EWICEENBRFE(C)E
HRLEZFZN)EFEOLTH L, OO

WIS FRDSLE TH 295, FFEMLT
WIHEEHEZRL, REREEBRFEONT »
AR TH %

8- %~ 84 = S-cadinene

pLEERC 30

EC#% 130 = enzyme commission number

GDP-p-Z)Va—A 114

GDP-## 113

GDP-L.- 72— A 114

GDPp-~v >/ —A 114

GLOX [l 139, 140 = glyoxylate cycle

HPLC 19 HARGE T [m#EEks o~ b
75 7 4 —] = High Performance Liquid
Chromatography

ICs0 229 IC & Inhibitory Concentration ¢ &b
T, [HEREDOZ L THDH, 501350 % =3
BRL, BHER50% %2R 3RO HER OWRE %
ICs0 £ T Do ZOEFAMRNT EFHEF S
FEVHERN SR %,

TUPAC (fnsaik) 28, 31, 34, 188

JIS#: 21 JIS = Japanese Industrial Standards
(HAREHEHE) CED LN, JIS P
8012(1976) [7XV FH o>kttt — A ER
Wl Tl EEFA, £/ ) -V T I
PEDLINT WD, REAKIZTISH S JAPAN
TAPPIAK, OV 73R 24T

MEP &% 77

MIC 229 = Minimum Inhibitory Concentration

'"H-NMR 135, 194 NMR (#m& ) 1d, 1bé
W OREKIE T O BN R DR A H3b
PHMEE. KFEERNRE L2EE TH
NMR iEfe b iLH FmgBEORE % E2» L
LR THEYT 5o AT VO =27 O
G THOHAE E 2 B

RSEFLHE 31

S & 13, 14, 15, 161

Syl 13, 14, 15, 144, 161

Sz = 13, 14, 15, 144

SO.-7 3~ 19

TCA [n]# (tricarboxylic acid cycle) 139, 140

TEMPO (#1t) (2,2.,6,6-tetramethylpiperidine
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l-oxyl) 199, 207

UDP-L-7 7€/ —ZA 113

UDP--#7 %7 F—A 114

UDP-p-¥Fvu—2A 113,114

UDP-p-7' )V 7 1 v 113

UDP-ZVa—A(7 )Ty Y7V a—
A), UDP-p-ZJ)Va—2Z 105, 107, 108, 114 =
uridine diphosphate glucose

UDP-# 113

A

abietane 84 = 7% L Hl

abietic acid 84 = 7 V¥ L5 vk

acetic acid bacteria/Acetobacteraceae 39, 105,
106, 210 = WERER

acetyl: Ac 17, 41, 54, 55, 56, 113, 219 = 7+ F
v, TrFuE T7EeFit

acetylesterase 134 = 7t FNVIT AT T —+F

aesculetin 90 > A7 L F

agatharesinol 95 = 7 #H LT/ —)v

air permeance 166 = EXU¥

aldaric acid 29 = 7V % Vg

alditol 88 = 7V ¥ b — L ()

aldonic acid 28 = 7V N Uik

aldose 27,29,30,31,87 = 7))V F—2A

aliphatic compounds 18, 76, 77, 78 = JgIilE(t
£ ()

alkaline pulp : AP 153, 154, 155, 215 = 7V 7411)
AV 74

alkaloid 18, 76, 77,97, 116, 223 = 7/ a4 K

allose " All 32 = 7u—2X

amino sugar 29 = 7 3 J

amorphous 17, 48, 59, 131 = 3 (k) & (FEI) |
TENT T A

amylopectin 89 = 7 I TR F ¥

amylose 89 = 7 I W —A

anhydrous glucose unit : AGU 42 = /K 7))V
I — AHAT

anisole 36,37 => 7=V —)V

anomer 32, 33,108 = 7/ ~—, T/ ~<—Hul,
TR —IRFR

anthocyanidin 93,123 = 7~ b ¥ 7= > (3)

anthocyanin 93,123 = 7> ho 7 =>

arabinan 41,59,80 > 79 /3, 7oV F

a-L-arabinofuranosidase 134 = a-.-7 7 ¥/ 77
=¥

arabino glucuronoxylan 53, 54, 55, 56, 111, 134
> 7o Tvou ¥ gy

arabinogalactan 53,89 = 7 ¥/ AT 7 ¥ »

arabinose : Ara 15, 17, 21, 22, 24, 31, 55, 59, 87,
89, 113=> 77/ —A

arabinoxylan 21 = 79 /¥ 5

aromatic compounds 18, 35, 76, 90, 182, 211, 223

= HEALEGY
ash 18, 20, 23, 24, 25, 75, 101, 184, 185 = JKX%5
aurone 91,123 = 4 —n1
axial 34,43 = 7F T TV

B

beating/refining 161, 162, 163, 166, 170, 206 =
i

benzaldehyde 35 = XY X7 V7t K

benzene 18, 35,90 = X

benzyl radical 37,136 = N> I )IVF TV

berberine 77,97 = NN\ ¥

betulin 85 = X 1) ¥

bioremediation 181, 182 = /NA + L X7 4 T.—
vav

Bjérkman lignin 62 => Eavr~r1) 7=

black liquor 63, 155, 214 = Hif

bleaching 150, 151, 155, 156, 157, 160, 198, 206
= EH

brown-rot/brown-rotting fungi 25, 132, 140 =
e tEr (M)

C

S-cadinene 84 = 8- VA ¥

cadoxen 45 = # FI VAT FL VI 7 I VER

caffeine 99 = 77 = A ~

callose 88 = /11— A

cambium 7, 8, 11, 17, 18, 25, 102, 113, 114, 177,
178 = JEHUE (i)

campesterol 85 = # ¥ XA T H—)V

camphor 83, 193, 223 = il

canola oil 81 = 774

carbohydrate/sugar 27 = j/KILY)

carbohydrate/sugar 18, 20, 22, 27-34, 65, 76,
87-89, 92, 93, 96, 112, 113, 114, 127, 213, 229
= b, OBERL, OREM

carbohydrate-binding modules : CBMs 130 = ##
HiEaEY 22—

carbon neutrality 217 = #—K>=a2—b+F )

carbonization 186 = 1k

carnauba wax 82 = HIWVFINT v 7 A

carotene 86 = # 117 » (¥H)

carotenoid 77, 86,126 = 17/ A F

catechin 93, 123,228 = # 7 % > ()

catechol 74, 100, 156 = 7172 — )V

cell wall 8,9, 13-16, 17, 25, 42, 43, 48, 54, 61, 70,
71, 89, 101, 105, 110, 111, 129, 132, 144, 161,
187, 206, 211 = #ifukE

cellobiohydrolase 131, 132, 133, 144 = o &+
v Fo s —+¥(CBHI CBHII)

cellobiose 42, 131,132,133 = o4 —2

cellobiose dehydrogenase : CDH 132 = o
& — AWK FERESR



b

cellophane 195, 213 = tu/ >

cellulase 130, 131, 143, 144, 207 = &)V 77—+t

celluloid 193, 201,203 = A K

cellulose 14, 15, 16, 17, 19, 21, 22, 25, 39-51, 53,
54, 55, 59, 61, 75, 88, 105-110, 111, 130, 131,
132, 139, 143, 144, 149, 150, 151, 153, 154, 161,
166, 185, 186, 193-211, 213, 214, 217, 219 =
o — A

cellulose nanofiber : CNF 20, 199, 204-211 =
v —2F /) T 7 AN~

cellulose synthase complex : CSC 14, 48, 105,
108, 109 = )b 1 — A& B F B A1k

chair: C 33, 34, 43, 50

chalcone 91,92, 123 = s )V 2 > ()

charcoalization 186, 187 = A Ak

chemical pulp : CP 150, 151, 153, 156 = fb&#/%
7

chemithermomechanical pulp : CTMP 151, 153
ST IV—FAD= AN T

cineole 222 = 18- 44—

cocaine 97 = I A »

coconut oil 81 = ¥ i

condensed tannin 77, 93, 95, 123, 228 = i &l
y o=

conformation 33, 34 = . {KRECHE

coniferyl alcohol 17, 63, 64, 117, 118, 119, 120,
124=> a=7))V7)lva—)

constant weight 20 = [H=

cooking 59, 62, 153, 154, 155, 156, 213, 214, 218
=% 3

copper monooxygenase 131 = i€/ 4 ¥ 7
F—¥

cork 76,100 = a7 (&)

o-coumaric acid 90 = o-7 < V%

coumarin 77,90 = 7<) ¥ (3H)

p-coumaryl alcohol 63, 64, 118, 122, 124 = p-7
XUYNTIa—)

cross direction : CD 168, 169 = Z 1 2 J5[]

crystalline 17, 48, 131 = & (FEI)

cuprammonium 34, 45, 46, 195, 203 = §i7 ~
E=T

cuticle 76,101 = 7 F 7 7 (J@)

cutin 76, 77,101 = 75~

cyanidin 93 = ¥ 7 =T ¥

cyclitol 87,88 = 71 b—)u

cycloartane 85 = ¥ 7 @7 )L ¥ &Y

cycloartenol 86 = 7 a7 )7/ —)v

cylinder paper machine 163 = LTI HEEE

D

dammarane 85 = ¥ >~ J ¥ R4
defibration 160 = HEfi#
degree of molecular weight dispersion 44 = 43

7l 239

TR

degree of polymerization : DP 40, 41, 42, 43, 46,
47, 48, 55, 56, 59, 60, 130, 132, 186 = FHAHE

degree of substitution : DS 194, 195, 196, 197,
198, 200, 203 = &L

dehydrogenative polymerization 17, 63, 64, 65,
119 = BikFERERSE

delphinidin 93 = 7V 7 1 =2~

deoxy sugar 28,89 = 74 ¥ U HE

diastereomer 32 = V7 AT LA~ —

dimethyl sulfoxide : DMSO 45, 55 = ¥ A F )L
ANEFTF

dilignol 64, 65,121 = 2 1) 7/ —)v

dissolving pulp : DP 40, 150, 151, 154, 213 =
figt () 257

distillation 21, 85, 188, 189, 222 = #&#4

diterpene 77, 83, 84,125,126 = ¥ 7 )L

dryend 162= K4V F

dye-decolorizing peroxidases : DyP 134, 137,
138 = Guktiifa L+ ¥ 25—+

E

Electron Spin Resonance Spectrometry : ESR
135 = BT A Y vk

elementary fibril 39,43 > Z1L X ¥ 1) —7 «
R%

eleostearic acid 81 = T L 4+ A7 7 1) Yk

ellagic acid 96 = .5 7

ellagitannin 96 => L7 Y% v =~

enantiomer 29, 30,32 = L)+ 54~ —

enzyme commission number 130 = EC &%

endo-1,4-p-xylanase 134, 135 = =¥ F(-14-p-)
FTI)r—¥

endoglucanase : EG 131, 133, 144 = =~ K7
VA F—E

ephedrine 9 = =7 NV ~

epimer 32,113 = ¥~ —

equatorial 34,43,54 = =77 N T

ergosterol 85 = TV T X7 HT—)b

essential oil 21, 83, 85, 221-225, 229 = #i

etoposide 94 = T hKRI K

extraction 18, 20, 21, 53, 54, 55, 62, 157, 222 =
Ejiifi

F

fatty acid 20, 77, 79, 80, 81, 82, 100, 101, 139 =
iEtiniird

ferruginol 8 = 7 )V ¥/ — )b

fibrillation 150, 206, 207, 208, 219 = fifli

fibrillation 161, 206 = 7 1 7' V1L

Fischer projection 29, 30,32 = 74 v ¥ v —
£3: 750

five-membered ring 32 = 7L H¥R
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flavan-3-ol 95, 228 = 7 7 /3 -3-F4 — )

flavanonol 92,93 = 7 J/3/ J — )V (3H)

flavone 92, 123,226 = 7 7K~

flavonoid 35, 77, 91, 92, 93, 116, 117, 121, 122,
123= 79K 4 F ()

flavonol 92, 93,123 = 775K/ — )

folding endurance 170 = itk &

Fourdrinier machine 162 = FEHg#p#HE (7 + —
FY)=7~xv )

fruit sugar 30, 31 = Hu4E

fucose : Fuc 89 = 73— A

furanose 32,34 = 77/ — A

furfural 21,59, 189,213 = 7V 77—

G

galactan 15,18,41,89 = 777 % »

galactose : Gal 15, 17, 21, 22, 24, 25, 31, 32, 55,
57,58,59,87,89, 114 = 7 7 b—A

a-galactosidase 134,135 > a- 7727 F v ¥ —+¥

gallic acid 77, 96, 132 = # & T8

gallocatechin 93 = a7 7% »

gallotannin 96 = 0% > =

gas chromatography : GC 22,223 = 7 A7 1~
NPT T4 —

gas chromatography-mass spectrometry : GC-MS
223=> HAZu~< bIT 74— HEnirik

GC-Olfactometry : GC-O 223 = HAZ7u~x 7/
FTA—-ANT 77 PR —

geranylgeraniol 84 = 77 =)V 7T =4 — )

gloss 164 = JGiREE

glucitol 88 = 7 )V b —v

glucomannan 14, 17, 23, 53, 54, 56, 57, 58, 59,
4= 7 vaxrrr

glucose : Glu 17, 21, 22, 24, 31, 32, 34, 42, 43, 45,
48, 50, 51, 54, 55, 57, 58, 77, 87, 88, 89, 93, 96,
105, 107, 108, 114, 127, 131, 139, 143, 205, 207
=S VA=A FNVAET ) —A

a-glucuronidase 134, 135 > a7 V7 0 =% —+&

glucuronoxylan 53, 54, 55, 56, 57, 111, 113, 134
E A\ A VA A

glycan 28 = 7)) 1

glycolipid 29 = HEIGE

glycoprotein 29, 132 = ¥4 v /324

glycoside 20, 28, 90, 92, 93, 94, 229 = FECHiEA

glycoside 28 = 7)) a2 |

glycoside hydrolase family : GH family 130, 144
= FEENKRGHEER 7 7 3 —

glycosidic linkage 28, 50, 59, 60, 105, 131, 199 =
7 ay FiEE

glycosyltransferase : GT 112 = 7V a3 )V b7
VAT = T—¥, WEBEE

glyoxylate cycle 139, 140 = GLOX [n]#%

grammage/basis weight 166, 170, 171 = &

graphite 186 = H45

groundwood pulp : GP 151, 152, 153 = #<AK/ v
-

guaiacyl 14, 15, 64, 65, 72, 73,118,135 = 7' 7 1
7V (G) (#%)

guanosine diphosphate : GDP 113 = 77/ ¥ »
=) U

gum 53, 88, 89 = Hi¥y # 4

gutta-percha 86 = 7 v ¥ X)LV 7

H

Haworth projection 32, 33 = /\— A#% 523

heartwood 8, 10, 23, 25, 75, 80, 85, 91, 95, 121,
142, 177, 226 = LFF ()

hemicellulose 14, 15, 17, 19, 21, 22, 23, 25, 39, 40,
53-60, 61, 70, 75, 88, 105, 111-115, 130, 134,
135, 139, 143, 145, 151, 154, 185, 206, 213, 214,
216,219 > NItk —A

hemiterpene 83 = NI 7R

heptose 34 = N7 h— A

heteropolysaccharaide 28, 54, 55 = ~\7 1O &
(%)

hexose 21, 31,59 = A"¥ vV —2

high performance liquid chromatography 19 =
HPLC

hinokiresinol %5 = v/ ¥L Y/ — )

hinokitiol 77,83 = &/ ¥FF—)u

'H-NMR 135, 194

holocellulose 19, 21, 22, 23, 24, 40, 41, 54, 55 =
Aot o—2z

homogalacturonan 89 = KEH T 7 F a2 F

homopolysaccharide 28, 205 = =& %¥i

hydrogenation 80 = KFZHINIG

p-hydroxylphenyl 14, 15, 64, 65, 73, 118 = p- &
Foxy 7= )V(H) &)

hydroxymethylfurfural : HMF 21 = b Fa ¥
AFIVTINVT T —)

indole alkaloid 98 = A ¥ K=V 7 Ao Af K

inorganic components 18, 20, 102 = KL 5

intermediate residue 42, 60, 193, 194, 195 = Ht
P8

ionic liquid 45, 196, 219 = A 7 »ififk

isocitrate lyase : ICL 139 = 4 V7 T V) 7 —
+

isoflavone 92,123 = 1 v 7 K ¥ ($H)

isolated lignin 61, 62, 63, 70, 71, 214, 215, 218 =
HE) 7=

isopentenyl diphosphate : IPP 83, 125, 126 = A1
VRYTZIV) UFE

isoprene unit 76, 82, 83, 124, 125 => A V7L »
HifL
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isoprenoid 76, 77, 82, 121, 124, 125 = 4 v 7L
A FH)

J

Japan Industrial Standards : JIS 45, 47 = H A&
EEFEBUE
jojoba oil 82 = ARFKNF AV

K

Kappa number 73 = % v 7S—{fi

kaurene 85 = 77 L~

ketose 27,34,60 = 7 F—A

Klason lignin 22, 139 = Wik 7=~ , 77—
VN r=r

Klason method 61 = 77—V ik

kraft lignin 62, 63, 71, 214, 215,218 = 7 5 7 b
V=

kraft pulp : KP 152, 154, 155, 157, 213, 214, 215,
216=> 777 b2SvT

L

laccase : Lac 100, 119, 124, 134, 137, 138, 145,
182= I vh—+t

lanostane 85 = I/ A% R4

lanosterol 85 = 7/ A 71— )b

latex 86 = 77 v 7 A

leveling-off degree of polymerization : LODP 48
= LANVF 7EGE

lignan 35, 77, 94, 116, 121, 124 = V) 7" J- » ($f)

lignification 17 = Afk

lignin 14, 15, 16, 17, 18, 21, 22, 23, 25, 35, 39, 40,
41, 46, 61-74, 75, 94, 111, 116-120, 119, 124,
130, 132, 135, 136, 137, 138, 139, 143, 144, 145,
150, 153, 154, 155, 156, 157, 182, 185, 198, 206,
211,213-220=> ) 7/ =~

lignin peroxidase : LiP 134, 137, 138, 145, 182 =
VTS RVEF Y-

limonene 83 = U €4~

linoleic acid 79, 80 = ) / — Vi

longifolene 84 > T ¥ 7 L ¥

lupane 85 = N/l

lutein 86 = V7 1 ~

lyocell 195 = 1) 3t )v

lytic polysaccharide monooxigenase : LPMO 131
= BERUSEE ) A XY -

M

machine direction : MD 167, 169 = ~ 3~ J1i]

malate synthase : MS 139 = 1) > Iy > ¥ —
¥

manganese peroxidase : MnP 134, 137, 138, 145,
12> TR/ EFTy—F

mannan 18, 41, 53, 57,58, 114 = ~ > F

gl 241

mannitol 88 = v =k —)

mannose : Man 15, 17, 21, 22, 24, 25, 31, 32, 54,
55, 57,58, 87,88, 114 => v / — A

Maule reaction 72 = EA L E2@G

mechanical pulp : MP 150, 151, 156 = ###l/ v
-

methoxy 18,73, 74,139 = X h ¥ 3k

methyl 56,79, 113 = X F L4k

mevalonate pathway 76, 77, 83, 121, 125, 127 =
AN v PREE R

mevalonate-independent pathway 77, 83 = Jf 2
N1 R

MIC 229 MIC i Minimum Inhibitory
Concentration DM T, #/MHIEEE &5 9.
PURGPE 2 L9 IREC, PR A OB & B R
IS L7281, WOBMAP RSN R %
BLENDWREDZ L TH S,

microfibril 13, 14, 39, 43, 48, 105, 109, 110, 131,
161, 204, 206, 207 = 3717 4 7))

milled wood lignin: MWL 62, 71 = FEff1) 7=
v

molar substitution : MS 194, 196, 197, 200 = £
IV iR

mono-disperse 43 = H.43fk

monolignol 17, 63, 64, 65, 66, 77, 111, 117, 118,
119=>%€/907 /-

monosaccharide 19, 21, 27-34, 55, 56, 60, 87, 89
= HLYE ()

monoterpene 77, 83, 125, 126, 223 = €/ 7 )L
M

morphine 98 = €L b &

mutarotation 33 = ZfiEt

myrcene 83 = IVt

N

naringenin 92,123 = +V Y 7=

naringin 92 = ) ¥ ¥~

natural rubber, latex 75, 77, 86 = R T 4

neolignan 77,94 = &4 7~

nitrocellulose : NC 193, 197, 198, 201, 202 = =
fobra—2, fifiEtLa—A

non-reducing end residue 42, 43, 48, 107, 108 =
e Te ik A ()

norlignan 94, 117, 121, 122, 124 = / )v) 7' »

nucleoside triphosphate : NTP 113 = X7 L
TR=Y CEE

nucleotide sugar 112 => #Ex 7 L 45 F

number average molecular weight @ M, 43, 44

= HFH5F it
o

oil/fat 20, 21, 76, 77, 80, 81 = {7
oleic acid 79, 80, 81 = # L 1 V ik
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oleoresin 85 = 4 L4+ LT~

oligosaccharide 28, 88, 113, 132 = ) = (3H)

olive oil 81 = # 1) — 77l

organosolv pulping 63 = F VA VIV T (%
2 L(9)

2.3-oxidosqualene 85 = 23-4F L FAZ 7L~

ozonolysis 72 = V' UL

P

palm oil 81 = 7¥— Ayl - 78— A%

palmitic acid 79, 80, 81 = /)L 3 F Uik

paper pulp : PP 150, 151, 152, 172, 213 = #L4%H
AV 74

parenchyma cell 8, 9, 10, 11, 12, 14, 17, 177 =
ZANE

pectin 53,89 = X7 F

peeling reaction 60 = ¥—1) ¥ 7 K&

pelargonidin 93, 123 = XF VT =

pentosan 18, 21, 23, 24, 25,41 = X ¥ >

pentose 21,59 = XY h— 2

phenol 20, 35, 36, 74, 95, 100, 119, 156, 182, 189,
190, 218, 219, 220, 224 = 7 =/ — )V (3H)- 7 =
J = WERG - 7 = 2 — v (H LA

phenoxide anion 36 > 7=/ ¥ N7 =4~

phenylpropane 17,94 = 7 = =)V 7' 11/% » HAL

phloem 7,8, 11 = Fifiih

phloroglucinol-HCI reaction 72 = 7unma 7 )Ly
J =)V -GS

phytoene 86 = 7 4 h T~

phytol 84 = 7 14 F—)L

phytosterol 85 = fliy A 71—

pigment 21,76, 93, 226 = 3%

pimarane 85 = E~< 5 %l

(a- - B-)pinene 83, 224 = (a--p-) ¥

pinoresinol 94,119,124 > ¥/ LY/ —)

pinosylvin 91 = ¥ ¥ )L~

plicatic acid 94 = 7)) /1 F V

podophyllotoxin 94 = K71 bF 3 >

poly-dispersed 43 = 43k

polysaccharide 15, 17, 21, 22, 27, 28, 40, 53, 54,
55, 58, 59, 60, 61, 70, 71, 88, 89, 105, 130, 144,
193 = £ (4H)

polyterpene 86 = K1) 7>

primary wall 12, 13, 58, 110, 114, 162 = — &k
(Pf=)

protein 18, 95, 108, 116, 228 = % /344

protolignin 61,70, 72,214 = Ju k) 7=~

pulp 20, 73, 149-157, 160, 161, 162, 166, 167, 173,
198, 205, 206, 208, 213, 214, 215, 217, 220, 221
=NV

pulping 41, 62, 102, 160, 206, 215, 218 = 7SV 7
it

purine 99 = 7Y

Purves lignin 62 = 3 v RKERY 7=~
pyranose 32,34 = ¥J /) —2A

pyrogallol 74 = Yoo — )
pyrophosphorylase 113 = K0k A K1) 53—+

Q

quercetin 93 = 7 z )Lt F ¥
quinine 98 = F=—%

R

raffinose 88 = 574/ —A (7731 —)

ray 9,10, 11 = HrsHid

reducing end residue 42, 43, 48, 50, 60, 113, 132
= etk R (5

refiner groundwood pulp : RGP 151, 152, 153 =
V77 A F =RV T

reserpine 77,98 = Lt ¥~

resin 10, 21, 76, 84, 178, 221 = FliF

resin acid 20, 84 = HHEEE

resveratrol 91 = L AXZ O — )b

rhamnose : Rha 24, 87,89, 93,229 > 74/ —X

rosin 85,161 = 1~

rutin 93 = VF ¥

S

sapwood 8, 10, 25, 80, 87, 88, 102, 177, 226 = i/
()

secondary wall 12, 13-16, 65, 108, 113, 114 = —

semichemical pulp : SCP 150 = &I 7 I 7N
24

sequirin C %5 =+t 1) »C

sesamin 94 = &4 3 ¥

sesaminol 94 = %3 — )

sesquiterpene 77, 83, 84, 125, 126, 223 = A ¥
TR

sesterterpene 83 = LA ¥ 7))L

sialic acid 29 = ¥ 7 Vi

sinapyl alcohol 17, 64, 117, 118, 119 = ¥ L
T a—)

B-sitosterol 85 = p-¥ F AT H—)L

six-membered ring 32, 43 = S EE

smoothness 164, 165, 166, 167 = P (J - 1)

sorbitol 88 = V)L ¥ k— )

soybean oil 81 = K

squalene 85,126 > A7 7L~

starch 10, 53, 88, 89, 164 = 7> 7'~

steam distillation 21, 83, 222, 229 = KL

stearic acid 79,80 = A7 7 ) Y

steroid 35, 77, 85, 125, 126 = A7 1 A K ($)

stigmasterol 85 = AF /YA T H— )L

stilbene 77,90 = AF LR

stilbenoid 90, 117, 121, 122, 226 = AF X/ A
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()

stock 160, 162, 163, 168, 172 = #tk}

suberin 76, 100, 101 = A1) ¥

sucrose 88 = I =i

sugar acid 28 =

sugar alcohol 29, 87, 88 = 7 )L 21— )

sulfate pulping 62 = ¥ )L 7 = — bk

sulfite pulp : SP 152, 153, 154, 213, 214, 215, 216,
219 => 77 A hoSVT

sulfite pulping 62 = ¥V 7 7 A i (HRRER:)

sulfur vulcanization 86 = Mt

swelling 22, 40, 44, 45, 132, 133, 161, 169, 194,
196 = i

syringaldehyde 73,137, 138 = > AT IVT
e K

syringyl 14, 64, 65, 72, 73, 118, 124, 135 = ¥V
FENAS) (%)

T

tannin 20, 35, 76, 90, 95, 116, 178, 228 = % » =
v

TAPPI 45, 47 Technical Association of the
Pulp and Paper Industry ® 2 &, HAD[EHE
AR, HARR OV TH G S L i D .
TAPPLIZ#EE OB O AL S 1T > T
%o = Technical Association of the Pulp and
Paper Industry

tearing resistance 170 = 5 |545# &

Technical Association of the Pulp and Paper
Industry 45, 47 = TAPPI

terminal complex : TC 48, 105, 106 = % — 3
VarrTLy s A

termite 142-147,225 = > 17

terpenes 18, 76, 82, 83, 86, 126, 222, 223 = T
NV

terpenoid 35, 77, 82, 125 = F L%/ 4 K ($H)

tetraterpene 83,86 = 7 b 7 TRV

theobromine 99 = 74 711 3 »

theophyline 9 = 747 11 »

thermomechanical pulp : TMP 151, 152, 153 =
F—FEAH =N T

thioacidolysis 73 = 747 F1) v A

thiol 63 = F4 — L3k

thiolignin 63 = F4+ 1 7= >

thujopsene 84 = v I 7t~

toluene 35,39 = ML

triacylglycerol 79, 80,81 = MU T I N7+
a—)

triterpene 77, 83, 84, 125, 126 = b1 7

tropolone 83 = FHART ¥

u

umbelliferone 90 = 7 >NV 7 1 ¥

gl 243

uridine diphosphate glucose 105, 107, 108, 114
= UDP-Z)Vva—A (7 ) Iy VBTV
I—2A), UDPp-7)VI—2A

uridine diphosphate : UDP 113 = 7V ¥ > =Y
>k

uronic acid 17, 21, 29, 56, 59, 172 = w7 1 > i

urushiol 100 = 7V ¥ 4 — )

\

vanillin 73, 77, 138, 139, 214, 216, 217, 219, 220
= NNZ1) v

vascular bundle 7, 61 = #E&

versatile peroxidase : VP 134, 137, 138 = /¥—
ANV FF DT -

viscose 195 = E A — A

w

wax 76,77,80,81 = 7 v 7 A, (R)#if

wax ester 79,80,81,82 = 7 v 7 ALAT )

weight average molecular weight : M,, 44 =
P

wetend 162 = 7 v PV F

white-rot/white-rotting fungi 25, 130, 132, 140,
219, 182 = Hfuligty (1)

wood decay 102, 129-141, 146, 177 = (KR#)JE
5 (15)

wood extractives 18, 71, 75-77, 90, 116, 121, 146,
177, 226, 227 = RS

wood gas 185 = KH A

wood-rotting fungi 95 = (K#) 5+

X

xanthophyll 86 = ¥+ > h 7 4 JUHH

xylan 17, 21, 23, 28, 41, 53, 54, 55, 56, 57, 59, 105,
113=> v 7>

xyloglucan : XyG 15, 54, 58, 114 = ¥ a7 )v
7

xylose : Xyl 17, 21, 22, 23, 24, 28, 31, 54, 55, 58,
59, 87,105, 113,114,135 = ¥ > u— A

B-xylosidase 134 = pB-F ¥ —¥

) T

HfidE R (4 - 4595) 19, 21, 40, 41, 55 = HCIO,

T LY/ — ) 95 = agatharesinol

THX TV 34, 43 = axial

T AN MG 207, 208, 210 #EfEIL. At
&, B IRIOET2REOh, tra—2F
)77 AN=TlE, —#IZHEEA3~50 nm T
TARZ M 100 R E % 5,

7T, TeFNE TEFNL 17, 41, 54,
55, 56, 113, 219 = acetyl : Ac

77V CoA 113,125, 127

T F VI AT T —+ 134 = acetylesterase
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TEFLVFTIT LT ATT—F 135

77—+ 40,197

STT/YIIVAFEF = 113

7 = —J)V 36,37 = anisole

T/x—, T/x—hul, T/ v—ik#E 32,33,
108 = anomer

TELY T 84 = abietane

7 ¥ F U 84 = abietic acid

73 /W 77,97,99, 116, 130, 138, 226

7 3 /#E 29 = amino sugar

7 IHa—A 89 = amylose

7 IuxyF » 89 = amylopectin

SO2-7 3~ 196

T INY, TIE¥F T 41,59, 89 = arabinan

T77¥ /=R 15,17, 21, 22, 24, 31, 55, 59, 87, 89,
113 = arabinose : Ara

UDP-L-7 7€/ —2Z 113

TIY I HT 2% 53,80 = arabinogalactan

7IY XY F v 21 = arabinoxylan

T 7)) ¥ 53, 54,55, 56, 111,
134 = arabino glucuronoxylan

a-L-TITE )T T
arabinofuranosidase

TERGEE (H4) 40, 153, 154, 215

TIHY) E)a—2A 196, 197, 199

TIA)2OvT 153, 154, 155, 215 = alkaline
pulp : AP

TNAI) 7=y 71

TIAhaA R 18,76, 77,97, 116, 223 = alkaloid

T7Nva—)v 18, 35, 36, 77, 79, 80, 189, 190, 218,
219

T a—)v-Nr¥r 18, 23, 24

Thva—ny)r=>r 171

TIVY R =)L (HH) 88 = alditol

TIVFIVEE 29 = aldaric acid

TNVTe R 77 e FE 77k FE 28,
30, 43, 189, 190, 196, 199

TN R—2A 27,29, 30, 31, 87 = aldose

7V K Uk 28 = aldonic acid

a-T—7)VEL 70

a7 My —+ 134, 135 = a-galactosidase

a7 )7 u=%—+¥ 134, 135 = a-glucuronidase

a-bu— A 18,19, 22, 23, 24, 40, 46

atar 90

THa—A 32 = allose : All

Tus 116

7y hNyT =Yy (3H) 93,123 = anthocyanidin

7y M7= 93,123 = anthocyanin

134 = a-L-

A F AR 45,196, 219 = ionic liquid

sAL 129, 139 AR TWE SR L, AL
7ALF T AN F —TATP % AT 5 K
6o ARETIE, KMBHEIETFLHEE

iR, HBEEA M 9-2 oM, B mERIC
LOMRBL, ZAVF—%ATP & L CTHRET
LHEET,

HEEH 7,61 = vascular bundle

W9 33, 34, 43, 50 = chair: C

AV 7T W) 7 —+ 139 = isocitrate lyase :
ICL

AV TIKRIAK 92

475K () 92,123 = isoflavone

47V 4 KEH) 76, 77, 82, 121, 124, 125 =
isoprenoid

A7V YHAL 76, 82, 83, 124, 125 = isoprene
unit

ARy F= V=Y 83,125, 126 =
isopentenyl diphosphate : IPP

MRS 162, 163, 173

—KEE(PR) 12,13,58, 110, 114, 162 = primary
wall

A1) KA R 77

ALY F=T7NhAuaA R 98 = indole alkaloid

A4 ¥ F=igk 98

vy MLy F 162 = wet end

w1) Yy 2) Y 113 = uridine diphosphate :
UDP

)V 4 —)b 100 = urushiol

vu s 17, 21, 29, 56, 59, 172 = uronic acid

7 N1 7 1y 90 = umbelliferone

I—7 )V CE AL #58) 66, 73, 74, 134, 193, 196,
197, 201, 202

Whsa~x b7 70— 22 BEMHINEAETS
L0 NTT T4 — WEAET IR
EEAL, 77 A THHELIREERTRILT 5 2
L2k, fbEhoEt - ' E1T) Fike

I 77 MY T IV 34,43, 54 = equatorial

IA7 LF ¥ 90 = aesculetin

IAF), TATIVEE, A7)V A7)V
74, 77, 80, 82, 96, 101, 112, 189, 193, 194, 197,
198, 202

Iy )= NyE Y GRIE) 21,75

I FMARY R 94 = etoposide

I rFF~— 29, 30, 32 = enantiomer

T Ev— 32 113 = epimer

IE¥AT—¥ 114

I 7z K'Y ¥ 99 = ephedrine

T 71k 96 = ellagic acid

T5T % = 96 = ellagitannin

I T AT H—)V 85 = ergosterol

ILAA77Y Yk 81 = eleostearic acid

ILAYHY)—T7 471 39,43 = elementary
fibril

Hifbv 7 24 196, 197, 198, 199 = LiCl
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HiF 18,40, 157, 198

Wk (£/)xy /=7 3 () 21,40, 41

IV K (14-b)¥ ¥ FF—+ 134, 135 = endo-
1,4-p-xylanase

IV K-14B-~<vrFF—+¥ 135

Iy RF¥Y 74—+ 145

Ty FZ7VAF—% 131,
endoglucanase : EG

133, 144 =

B-A A TFTAE—IN 229

F—u > 91, 123 = aurone

23-FF L FAZ 7L 8 = 23-oxidosqualene

Fv' v 157,198

F AL 72 = ozonolysis

1) =790 81 = olive oil

1) THE () 28, 88, 113, 132 = oligosaccharide

A1) IHE 89

FNI I NT VT 218

AN VNT) 7= 63,71, 218, 219

FWI VT (F 207 fE) 63 = organosolv
pulping

FIV=Fr 97

F LA Vg 79,80, 81 = oleic acid

F LA LT 85 = oleoresin

F LI 221

poE

=R F T 7 A48= 204,210 KFEDHDPH
%hF )77 A N—ORFR. P, sp? iR
BLERAE LRSI 72y v — A
W2 oo/ Fa—T%4ET. KFIZE, A
TET R MM & & o RIREER BAFE DN E
HaNTwz, B,

H—=RrZa—1IF) 217 HWPWHEERIZ X
D REFDCO, ZWILLARPIIZEZE LT
%o FEWIHIHR DN A FRELR AR & R BE L
Th, PRI ENAHCO21xd &b L RAHIZH -
725050 T, KREHFOCOz O E TR L
BV, TNEH—Rry=Za—FrIlen, =
carbon neutrality

fift#dk 150, 206, 207, 208, 219 = fibrillation

fifER 139

fEFEVER 127

717 L~ 85 = kaurene

AA) 7 L— 162, 164

1t 7" 150, 151, 153, 156 = chemical pulp :
CP

i bk 132, 138, 182, 218

8- % v 84 = S-cadinene

Kok 5 = > 77,96, 227

HAZO< NF5 74— 22, 223 BEHIEME
ThHbHruv 757 14—, ZEPEILETH
ILTELMAEHABEZEAL, 7T L THHEEL

7l 245

gty a 2 ik, fLEWoENE,
Ei % 1T 9 T = gas chromatography : GC

HAIAR NI T T A —-F)VT 77 FANY)—
223 = GC-Olfactometry : GC-O

HArUY bTT 74— ERSHTE 223 = gas
chromatography-mass spectrometry : GC-MS

wWEfL 155, 156

1 (#) 25, 132, 140 = brown-rot/brown-
rotting fungi

By fili 73 FL LTV THROKE) 7=
vEOEREELTHHESING, B~ 7Y
i/ ) 7 4 (K, kappa) 12 & » CTHILE ) 5
LeeE L HE» DY, LIFLbY 7=
XM T AW EICBETLLELND 5,
= Kappa number

A1 7% v (FH) 93,123, 228 = catechin

AT I—) 74,100, 156 HIFR:12-Ye Fax
IRy, ¥ah T a—) = catechol

OH
OH

HepE 30, 31 = fruit sugar

REE 7-16

NRIVLIFLYIT I VER 45 = cadoxen

717 x4 99 = caffeine

#17 = — 117, 118

717 =4 A Vv CoA 118, 119

M 150, 151, 153, 159-173, 217, 221

WSV 7 62

HLT T 222

3R 199

W= FERRY) 7= 62 = Purves lignin

7775 v 15,18, 41, 89 = galactan

AT Fana s 29, 89 = GalA

777 M—=A 15,17, 21, 22, 24, 25, 31, 32, 55, 57,
58, 59, 87, 89, 114 = galactose : Gal

UDP-0-#7 7 b—Z 114

o7 NTvaxry v 53,54, 56, 57, 59, 111,
135

T AGERE . 71,153,209 & A ESTTIIOWT,
T OEH PR SN TV BIREZ 75 AIR
TELNFOY, JESAMED AW 2 EF (2 7
U7y EE)ARITIENTEL L)
T BHIREE T AR LA,

% 86 = sulfur vulcanization

Ay (FH) 91,92, 123 = chalcone

ANT /A4 K 126

TNV FINT v 7 A 82 = carnauba wax

A1V INA— |k 198

ANVERFL 161

HIVKRF T AF)E)a—A 133, 135, 197, 204
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= CMC

AIIVERF I 20, 28, 41, 79, 80, 89, 154, 165, 186,
199, 207

ARV - VRV 33, 41, 60, 79, 87,
186

1Ly 163, 164, 165, 166

J1Ha— A 88 = callose

a7 ¥ 93 = gallocatechin

iak = 96 = gallotannin

AT /A K 77,86, 126 = carotenoid

S1u7 v () 86 = carotene

- a7 86

g GG (B 2) 42, 43, 48, 50, 60, 113, 132 =
reducing end residue

Bkt 32, 33, 87

GEFILEY () 18,76, 97

71 v RATH—)b 85 = campesterol

Y- AT VEL 70

y-tElba—2 18, 22,40

B v 7
MP

Sz REZ) 20,75 BEAKRKHICB2NT, £
DEKEBEPRENORE L TPHIZ R oTwD
KT,

FH v MU 197

F4 > b7 4 )VH 86 = xanthophyll

*TTF—¥ 144, 145

F 7 17,21, 23, 28, 41, 53, 54, 55, 56, 57, 59,
105, 113 = xylan

Fruo—RA 17, 21, 22, 23, 24, 28, 31, 54, 55, 58,
59, 87, 105, 113, 114, 135 = xylose : Xyl

UDP-p-¥ > u—2Z 113,114

FurZ i 15, 54, 58, 114 = xyloglucan :
XyG

FLOuINVINT AT T—¥ 113

B-F ¥ —+ 134 = B-xylosidase

F*=—% 98 = quinine

F/4F 156

EDT 175-181, 182 WIRTHR 2 2ELL Lok
ESOWHEDOTFENR. & 0 I3 TILAM
EOMRITHYT L, EOZOKMTIFHT
BIZRT 25, —HIETFOIEICET %,

F U AFF 119

LY 221, 222, 223

%85 184, 185

HPATE 51

F* 277 195,201, 202

JEEA 57, 200, 207, 224

F 3 81

WE 143 ¥/ a>u7 ) ORENIZOCONLEW
OFEITH Y, RHLOFRHEREL T2 i
BeELT, Yyu7 il > TENICEHEOH

150, 151, 156 = mechanical pulp :

Ao bbb, a7 VIdHEEICAEZ S
HAOWR, WIZL > TSRS N
BWEOGEZEE LTHHELTWYS,

WE 143 HERWH L WHEOREICBIN
2~3 mmOPETHIROBEEADZ £ T, %
BREIBFICEA MLLTruT)IlEA
ENb,

BSRIE 132,177, 178, 179, 180 WA HEF - 72
ik, —HEOM TR S NS —HH ARk
ETHEEOM TR SN D ZHMEARED D b,
THEARERIHAEN D H b —HE R R ES
LT EN D, &0 HEMMEREOEARE
B EBEAR R TH D,

WIRHE: 178

7T AT a—)v 137,189, 190

7FTATYNG) () 14, 15, 64, 65, 72, 73, 118,
135 = guaiacyl

TTAF—Iv 229

Fr) vy Vg
diphosphate : GDP

7y ) Vg 113

7 = )vtF » 93 = quercetin

7 )Vl F VERER 228

7527 (&) 76,101 = cuticle

7~ 76,77, 101 = cutin

7w &)V 7 86 = gutta-percha

p-7 % —VEE 117,118, 121

p-7=XVUNTIVI—) 63, 64, 118, 122, 124 =
p-coumaryl alcohol

7<) ¥ ($) 77,90 = coumarin

0-7 <V 90 = o-coumaric acid

p-7~ua A CoA 91,118,121, 122, 123, 124

p-r=uA V¥ I 117,118

7=y )= 24,61, 62

25—~ 61 = Klason method

777~ 200

2797 bV 152, 164, 155, 157, 213, 214, 215,
216 = kraft pulp : KP

777 M) 7= 62,63, 71, 214, 215, 218 =
kraft lignin
"5 7 MEES 194

7)1~ 28 = glycan

7)) a3 K 28 = glycoside

7)) ay Fiid 28,50, 59, 60, 105, 131, 199 =
glycosidic linkage

Ay VI AT T —¥, WEBEE
112 = glycosyltransferase : GT

79Ity 80

7)) VT IVTRe R 29, 30,31

YRV T VT R 3 v 125

)NV T VT e N 3 VER(GAP) 127

7)o —)b 100, 101

113 = guanosine
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77 41, 89,107, 109, 114, 229

Jnvrna /¥ 7 53,54, 55, 56, 57, 111, 113,
134 = glucuronoxylan

7 ua yE 113, 207

UDP-p-7 )V 7 1 Yk 113

Fhva—A-rnva¥s ) —2x 17,21, 22, 24, 31,
32, 34, 42, 43, 45, 48, 50, 51, 54, 55, 57, 58, 77,
87, 88, 89, 93, 96, 105, 107, 108, 114, 127, 131,
139, 143, 205, 207 = glucose : Glu

UDP-ZVva—A(y )T vy B )Va—
2), UDPp-Z)Va—2 105, 107, 108, 114 =
uridine diphosphate glucose

JNvayy—x¥ 131, 144

TNVAYIVENT AT 27—+ 106, 107

7OV v VEER UG 107, 108

JNVa¥s /s —2A 193, 200

svaxryFr 14,17, 23, 53, 54, 56, 57, 58, 59,
114 = glucomannan

7V k=) 88 = glucitol

70 A-¥ 3 (Cross-Bevan) i 40

7 1 A5 168, 169 = cross direction : CD

sua Ay 91,92 186

ruaua7 1) 84,86

JeRckE () 7,8, 11,17, 18, 25, 102, 113, 114, 177,
178 = cambium

A RlE 77,116,117, 118

TAEERE ) T — ViR 76,77

TARRE ) 7 — Vi 116

b (FEIS) 17, 48, 131 = crystalline

itdnAl (BE) 15, 43, 46, 106, 205

fnun%}f/ 50

IJHHT‘ iﬁk 22

7 =R 27,34, 60 = ketose

132, 140 BB TICE E b AT (K
Hn) 283, 7/ AEFTOHE—HIL, #BIZT
(DNA) O &35 % g L, #in T OrhE
EFUL727— 7 R=ADERTH B, 7/ A
JRAT S NICARMIBITR O T — & N—=AHFE L
DO %,

FRIF—FERABZHNANLT 151,
chemithermomechanical pulp : CTMP

rESFV I I— 75 WWIZE TN HAERSr
GEEITZKACHED) 1S X - TR % 58T 5
22, chemotaxonomyo

7T =NV g =4 — ) 84 = geranylgeraniol

153 =

7=V YER(GPP) 126
JEARSE 177

A EIR 32 = five-membered ring

i 161, 162, 163, 166, 170, 206 = beating/
refining

FRBr 83, 221, 223, 229

7l 247

T 7= 62,214

JGIREE 164 = gloss

JREER 24

‘lﬁi 20 HrHrEOEROI L, KNI

WTIE, & B ICHBEEL G T *{;ﬁg?ﬁ”"

L ZWIREEO Eiw, #Mi¥ZEm, = constant
weight

a7 4 >~ 97 = cocaine

M 63, 155, 214 = black liquor

H4h 186 = graphite

Bk 183

EfANMR 48 BRERMLIESED 9 H EE %
ET B HER D o OB BC 2R SR
L, BigT7 v 7Y 7 (DD)#E, RS
W8 (CP) i, ~ 3 v 7 fillds (MAS) % A A
b7z CP/MASEIL L B EN— I TH 5o

=7 ) )T I—)b 17, 63, 64, 117, 118,
119, 120, 124 = coniferyl alcohol

FfETFY =V 96

a1 A3k 116

anv s (E) 76,100 = cork

s iT

=X =H N8V T 151, 152, 153 =
thermomechanical pulp : TMP

BFAE VO —2 195,199, 201, 203, 213

HHAEERE 14, 18, 25, 65, 111

HfaBE 8,9, 13-16, 17, 25, 42, 43, 48, 54, 61, 70,
71, 89, 101, 105, 110, 111, 129, 132, 144, 161,
187, 206, 211 = cell wall

WA V7 151, 152, 153 = groundwood pulp :
GP

ERET 39, 105, 106, 210 = acetic acid bacteria/
Acetobacteraceae

Bl Lo — 2 201

(-)-WEREAR )L = )b 230

Wik -~ 0 S FREERR 76, 77

HF)r 28

HIVT 7 A M2V T 152,153, 154, 213, 214, 215,
216, 219 = sulfite pulp : SP

FIVT A M) = 218, 218

Fov7 7 A4 bk (HEREEED) 62 = sulfite pulping

V7 = — M 62 = sulfate pulping

FRL#ICEN 134, 135, 137, 138 {RiEfR] l:iifn
Eéﬁ/‘ i Tﬁ"@k ?-éTvT %EQ‘E t Lt fE'%

Jﬂa’zﬁaﬁ\.aw% Mﬂtﬁl 1£&w7°fm_m
Me s, Reo [BbETEM ] X, gk
LRICEN IR,

fEvr ) = 22

EAENE) 7= 22

C/NH 177,179
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GDPp-Z7)Vva—A 114

GDP-## 113

GDP-L.-7a— A 114

GDP-p-~v >/ —A 114

#A 151, 167

PR SRR (1) 157, 198, 199

T AT LA ~Y— 32 = diastereomer

77— b 203

7 =YY 93 = cyanidin

TN =N TE AR 117,121, 122, 123

TN =N TE AR 7T

WHERERE S 1) 7 240 156

27 IVEE 29 = sialic acid

BEHVIGE 21, 22 BURDSERIIR & WIS 5 PEE
ZHHLT, TOWNED?OREST ERT
% Hiko

RAVEEE 14

3% 21,76, 93, 226 = pigment

LRk 86

TF I 116
* I ERREES 76, 77, 116, 127

7)) b= 87,88 = cyclitol

Truarivy vRY] 85 = cycloartane

a7 ivr /—) 8 = cycloartenol

T FHRfE 121, 122, 123

TER 175, 177, 178, 179, 180 WA AKASEL M)V
Ao CHIBIL L CHREL 2D, WHOMT
AT 2700 E. HEZOIETHEN
REOEMARE CH D, T AIHEDED
T, —HEEARHROTEERETENT 5.

FHEMEHE 178, 180

=y NIl 221

TRy 77,83, 84,125, 126 = diterpene

B- P AT H—) 85 = P-sitosterol

YFENT V=)V 17, 64, 117, 118, 119 =
sinapyl alcohol

18- A4 —)v 222 = cineole

e ka7 IHR/—)v 92,123

Bl 75 7RSS XV I-BLUAEOK
KT EREONRE LD LD %, HIHIEY
IZE E N D OIS

filiB 7,8, 11 = phloem

IRIITFFVIY 65

TRUVTF XY UHEE 66, 120

BEMiEE 20, 77, 79, 80, 81, 82, 100, 101, 139 =
fatty acid

fEGEE = A7 v 79, 80

Pl 7 va—n 79

BeMiiEAL & (J8) 18, 76, 77, 78 = aliphatic
compounds

PeliigRAL K 78

NN-YAFNVT7E b7 I F 196, 197, 198, 199 =
DMAc

JAFT Y)Y EE(DMAP) 125,126

VAFIVANVKF LR 45, 55 = dimethyl
sulfoxide : DMSO

VAFINVANVEFT R 196 = DMSO

EAE 40, 41, 42, 43, 46, 47, 48, 55, 56, 59, 60,
130, 132, 186 = degree of polymerization : DP

FMife 8,9, 10, 11, 12, 14, 17, 177 =
parenchyma cell

FeAfE 80, 178

Pk 185 RO, 156 N7z kA o 5kt
BHI T 2 B adlE.

H 5 f 44 = weight average molecular
weight : My,

22 fE 139, 140

fli# 175,177, 178, 180

Ay = 77,93, 95, 123, 228 =
condensed tannin

IR 10, 21, 76, 84, 178, 221 = resin

HHiEEE 20, 84 = resin acid

ERS 17,18, 23, 43, 44, 53, 75, 88, 185

FEME, FEMR 59, 62, 153, 154, 155, 156, 213, 214
218 = cooking

fifiie, AEEREEAL 72,193, 197, 198

N 83, 193, 223 = camphor

7550 21, 85, 188, 189, 222 = distillation

WA 156

fE 4 2 53, 88, 89 = gum

iy A 71— )b 85 = phytosterol

3 )V — 3 (Schorger ##:) 18

T a ki 88 = sucrose

TV 77 —)v 64, 65,121 = dilignol

HOEL 160, 162, 163, 168, 172 = stock

Yy HTNVTFe N 73, 137,
syringaldehyde

Y FEV(S) (%) 14, 64, 65, 72, 73, 118, 124,
135 = syringyl

a7 142-147, 225 = termite

NIy 7=> 71

LR GER) 8, 10, 23, 25, 75, 80, 85, 91, 95, 121, 142,
177, 226 = heartwood

240, 196, 198

N5 (AFR) 201

STEEE 24

138 =

KEEfLF R ) w4 18, 20, 22, 39, 40, 43, 54, 153
154, 155, 156, 186, 196, 197, 199 = NaOH

KEEILF N 7 4 196, 214

IREEAIA 21, 83, 222, 229 b AN < KD
RENR VY EE, KEEFATHILITLD
KRERE LD ZOWEARAB SR
o = steam distillation

JKFEREA 20, 43, 50, 51, 106, 111, 169, 194, 200
205, 206, 207



b

IKFERINBUG 80 = hydrogenation

B35 & 43, 44 = number average
molecular weight : M,

A7 T L 85, 126 = squalene

A7) == 226 B 5AEPRRERE (GME) & 5
ORI X ARG E HL HINT, B L
DOFEY I % 15 55 (1) 7 Az BGE P UBR LA L
Z O TR EZ R T HI AL A & R S
L) TH b,

AF 7~ AT H—) 85 = stigmasterol

AFIANI A FE) 90, 117, 121, 122, 226 =
stilbenoid

AF I 77,90 = stilbene

A7 7)) Y 79, 80 = stearic acid

AT A KEH) 35,77, 85,125, 126 = steroid

A1) 76,100, 101 = suberin

Ak H: 215, 216

B %)V 150, 161, 152, 172, 213 = paper
pulp : PP

¥l 21, 83, 85, 221-225, 229 = essential oil

FHIREE 184, 185

7141 »C 95 = sequirin C

¥ I/ —)V 94 = sesaminol

3 94 = sesamin

L AF TR 77,83, 84, 125, 126, 223 =
sesquiterpene

T AT T IR 83 = sesterterpene

HIKAL 155, 156

#igz 18,20 HEOEKEN LT TH 5 I,

I/ IAOrT 150 = semichemical pulp
SCP

Y77 EGRE) 15

V7 —+¥ 130, 131, 143, 144, 207 = cellulase

oA F 193, 201, 203 = celluloid

ro—2A 14,15, 16, 17, 19, 21, 22, 25, 39-51,
53, 54, 55, 59, 61, 75, 88, 105-110, 111, 130, 131,
132, 139, 143, 144, 149, 150, 151, 153, 154, 161,
166, 185, 186, 193-211, 213, 214, 217, 219 =
cellulose

(&)kro—2 18,19

tovm— AT 43, 46, 48-51

o — A1 43, 46, 48-51

tnva—AF5 77 48—
cellulose nanofiber : CNF

oo — 2AEREEREGHE 14, 48, 105, 108, 109
= cellulose synthase complex : CSC

)b u— AFFER 45, 47, 151, 193, 201, 204, 213

oo B 199

o) T 40, 131, 132

o 195, 213 = cellophane

ot —2A 42 131, 132, 133 = cellobiose

ot — ABKFERHESE 132 = cellobiose

20, 199, 204-211 =

gl 249

dehydrogenase : CDH

tuoete Fug—+¥(CBHL CBHI) 131,132,
133, 144 = cellobiohydrolase

Geptifa L4 ¥ 25—+ 134, 137, 138 = dye-
decolorizing peroxidases : DyP

V=¥ v 154

vy s AL =il 39 IR OHHELT,
HerDOME L, B2 R SE, R Lo
HIE T O & SR S CEAREHCH T L
7oL, HWRG %2 VEE?L, HOEEN
LIRD . WA R OBEEECHFE L il
179 S EHTE B,

VIVE h =)L 88 = sorbitol

VIR Y RV TL 218

A 162 WA TAE CRINATEA: L 22BRE2
U5 e HamaE L CHMMT 5.

= 17

y—3IFNar7Lv 2z A 48, 105, 106 =
terminal complex : TC

i s 146

KEH 81 = soybean oil

fif#15k & 170 = folding endurance

LAl 7V a— ) 87, 88,96

yx 74 229

LRICH A U< 7T 14— 224

BEHEAAS 21, 22, 40 HHEHEE TR 2100 B
WO Z Lo RIGHTTIE, @ET VI —
R E U ET o 72d EOKRB EIRT .

fikFZES 17, 63, 64, 65, 119 =
dehydrogenative polymerization

BipeiE 21, 113, 122, 124

S0 () 15, 17, 21, 22, 27, 28, 40, 53, 54, 55, 58,
59, 60, 61, 70, 71, 88, 89, 105, 130, 144, 193 =
polysaccharide

%458 43 = poly-dispersed

Y 177 SAEKEILTEMS LEBI R
WV, 2O, 1mHlfAO R S ICYW L THRARZ
T BT L,

Pl N 4 153, 156

KAL) 27 = carbohydrate/sugar

ARt 4a i 34

#4186 = carbonization

HKFRE 186 HFEAH A LN % I
g 5 &9 AR O,

HipE($H) 19, 21, 27-34, 55, 56, 60, 87, 89 =
monosaccharide

y = 20, 35, 76, 90, 95, 116, 178, 228 =
tannin

¥ 878 18,95, 108, 116, 228 = protein

B4k 43 = mono-disperse

¥ =7 v%¥5| 85 = dammarane
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Hipe) 7= 61,62, 63, 70, 71, 214, 215, 218 =
isolated lignin

FF 7 R ¥ A 73 = thioacidolysis

F 4 —)V# 63 = thiol

F7 1) 7= 63 = thiolignin

B 194, 195, 196, 197, 198, 200, 203 =
degree of substitution : DS

FEyv boE— 202 209 F¥v bo—ig,
—EDT ) HEE TR AR (R o i Ui
S)WER & LB ITHA L, TR ERRC &
BAIZHEITLT R (B : XY FERIETEHD
PEERITRHETH Y R 3K, YO
3 L%l%sd),

TR 42, 60, 193, 194, 195 = intermediate
residue

b 18, 20, 21, 53, 54, 55, 62, 157, 222 =
extraction

R 18, 71, 75-77, 90, 116, 121, 146, 177,
226, 227 = wood extractives

i 18, 20

EEEF 59, 219, 220

R 222 FEFLELLEOWEE - IR TICB

WA E o Z & T, BV B ) A
L LRI L, RO BEREEZ &b

O,
Fur 97,116, 226

v NE 81
P4t 166, 170, 171 = grammage/basis weight
v 37+t 84 = thujopsene

pLFRL 30

T UHE 28, 89 = deoxy sugar

74741~ 99 = theophyline

T4 713 99 = theobromine

7 b Rk 122

7 b7V 83,86 = tetraterpene

8714~ 84 = S-cadinene

TIVT7 4 =~ 93 = delphinidin

TR/ A K ($H) 35,77, 82, 125 = terpenoid

TNy 18,76, 82, 83, 86, 126, 222, 223 =
terpenes

T LY Uil 221, 223, 224

WA EAT 48 E A E T UEEE AN T RS
% 4L Tl & A Lé'&%ﬁ(i"&lﬂ’) o T
FOBERIFZENAOT, T FEROPEFITK
&L B Do WHET O ZIRICH A & RIS %

WS %o
BT AE B 135 AHETF O

kO E, 63"7‘!’\]7‘/77)&%%%&?“6 i
Bo ARBTAH, PO L MIILIEM LB
SN, FRLUIZAXY MV GBI E) %

BRI 52 L2k, AEFOREICEL
TLFMTE %, = Electron Spin Resonance
Spectrometry : ESR

KIkT 2 75,77, 86 = natural rubber, latex

KK — A 39,43, 48,193, 199

Kk 7= 61,62, 66, 215

77 10,53, 88, 89, 164 = starch

R 161, 162, 170, 206

M, OBEEL OBEEE 18, 20, 22, 27-34, 65, 76, 87-89,
92, 93, 96, 112, 113, 114, 127, 213, 229 =
carbohydrate/sugar

GDP-## 113

UDP-## 113

HMET OV a—)b 29, 87, 88 = sugar alcohol

7 =7 34, 45, 46, 195, 203 =
cuprammonium

ST FL YT I 45

MY A 7 188 kAR —ERETICBEIED
LWEROEALEWE LT T ’i’”&%n—(ml
IS, — RIS PR % faf 285
H o F2ARE (0~ 1) R A & 5o W%%‘?ﬂ
MOMETIE, TR v 7327 - Rl EiE
ﬂ,%%iu&ﬁm@M&tét%%~iﬁ

ééO\au%@ﬁE%?ioHﬂmmm
9“" EWHENS 5T % TS 2 Wy B S 0 5
WA CTd %o MILAFEL v, 7213~
7 ULOGAE R R o VIENIWE & i TS
EVRRLDLEATN VAR LOERBETH D
AVILOFAEE RS o

HELJE 166 = air permeance

HEEE 28 = sugar acid

*ﬁﬂ"‘ﬁ" 29 = glycolipid

BOmok A REEEZ 7 7 3 ) — 130, 144 =
gly0051de hydrolase family : GH family

WEREEEY 2= 130 @& F4Hmks
=Y iab‘f WERERD T WIS %’@f
Lzl fEbND, BEEOT I BRI,
EAEAEY 2 — WML 7 B & HEAA
i L <134 < 72 5 = carbohydrate-binding
modules : CBMs

Wiy 877 29, 132 = glycoprotein

#2774 F F 112 = nucleotide sugar

e/ FF 75+ —¥ 131 = copper
monooxygenase

F—1#:(Dore#:) 19

FEHIMEEY 76, 81, 175, 182

FIA4 LY F 162 = dry end

FUTTNVTY T - )L
triacylglycerol

MU TIVRY 77,83, 84, 125, 126 = triterpene

M) N7 7 98

MLz 35,39 = toluene

79, 80, 81 =



b

oo 83 = tropolone
9T

BRI EE(7r—-F) =7~ )
Fourdrinier machine

7272423 81 = canola oil

F 1) ¥ F > 92 = naringin

F1) v = 92,123 = naringenin

FO =y hvay 122,123

BHALE 71 HEEATMEHNIOWT, HDHEN
TTO—ERU OB, Thbbkons
HIFRD B NI E & SRR & 5 R Rl
&7 ) WIRE R R EE LS, ORI
BB VT EAMEOFli & L CLEMICEET
Hbo

RIS (W) 130, 139

162 =

2\ 58A 42,50

SO.-7 3~ 196

LTy v 162

ZWIENMR 139 AbAMESE A 0 7, RFE—K
F, RFEAKEHEOBNY, ZHMAFICH
T AHIEMD, HEE -2 TREND, EBHA
J£08 (NMR) 4306, —IRIENMR % B L,
ART M NVTF v — M EFERT D2 EPFET
H5bo

ARG W 76, 122, 127, 222, 226

TOREE 12, 13-16, 65, 108, 113, 114 = secondary
wall

—bokro—2R, gL — 2
198, 201, 202 = nitrocellulose : NC

—raxRyE€r 73

HAESERM 45, 47 = Japan Industrial
Standards : JIS

Ttk 195, 196 = CSy

193, 197,

X7 VAy =)
triphosphate : NTP

X7 VLAY R U 112

Bt 168 FEROEII A 2 5Kk % £ D
WARICE &2 5N TRAEDS M L Tw 2 IR

s
1o

113 = nucleoside

A TITRIAR 92

AN 7 77,94 = neolignan

B 73,184, 185, 209, 219

RHEEE 45, 46 W50 TR O ARG EE n 1 % 58
LC, mAaTWHEOGTE, Wb HET
¥ RO LT, EBRIISIE, Rt
FHIWCEME (F v E5) =) 2 5 R A T H
THHEERD L Z L TIRES NS,

SV 7y 94,117, 121, 122, 124 = norlignan

7] 251

(8 T

IN—=HF L)) FF T F—+¥ 134, 137, 138 =
versatile peroxidase : VP

n—2F% %A 32, 33 = Haworth projection

78— L - 28— 2830 81 = palm oil

INAF L =) 62,207, 213, 214, 217, 219 /N
A F~ A EWRIR) % 568, BB S THS
NpHTE /=), EL LT, MAREEORE
Hobox L i,

NAF VAT =3 r 181,
bioremediation

BCHEMR 20, 28, 90, 92, 93, 94, 229 = glycoside

K455 18, 20, 23, 24, 25, 75, 101, 184, 185 = ash

WS L 178 MIAREtREREE, BiEZEE o %
IWENSOBEFICL YV BRLERIEDH
o FIETIEMEBRE, BSOS LELZVE
F U= ZDIHAZ &) B DK AT I
BN, BHEPAERE L THF 2B 5,

F1ife 155, 156

JEE 196, 219 ARENA 4~ A% EOFH &
L4208, £9, EAOFHNT, &inEE
DKEFICE ) EMERILS T2, RE AWM
KRBT 2 &, w5 & F
BB LIKEROEREERICL Y, Fdk
Heaihsd,

FpE 150, 151, 152, 153, 155, 157, 161, 162, 164,
170, 171

Hfa)ghs (#) 25, 130, 132, 140, 219, 182 =
white-rot/white-rotting fungi

Hix 183

N TF)T (DBERTAH) LT —A 46, 48, 109,
133, 210

INZ) v 73,77, 138, 139, 214, 216, 217, 219, 220
= vanillin

INTRNVLT VTR R 45

29V 20, 73, 149-157, 160, 161, 162, 166, 167,
173, 198, 205, 206, 208, 213, 214, 215, 217, 220,
221 = pulp

2NV T 41, 62, 102, 160, 206, 215, 218 =
pulping

IIWVTTTA v — 152

7SV TR 134

79V F UlE 79, 80, 81 = palmitic acid

sV bLA VR 80

182 =

Y—1 ¥ 7 K& 60 = peeling reaction

IEETCE R (B 3k) 42, 43, 48, 107, 108 = non-
reducing end residue

515458 & 170 = tearing resistance

JRTEft 35-37

JE (i) & (FEIR), 7ENV T 7 A 17, 48, 59, 131
= amorphous



252 %

e 21 Aoz fHT5, Ho50wiE, &
FEL Mo CHEE BB SET, 2o
DWESCEED & RS % Ewm T 5 Jiko

Y Za— A 195 = viscose

CAIa—AL—3 46,196

vy 3 84,85 86

b raF 87,92 9, 218

p-eFEFy 7=V (H) (&)
73, 118 = p-hydroxylphenyl

p-L FOF IR AT7IVT R 73, 138

l-e Fa ¥ Xy vV h) 7 V=) 138 = 1-HBT

b Fa¥ s 250 50, 74

e Fex o 2F 07077 =)V 21 =
hydroxymethylfurfural : HMF

b ro¥xs v 31k 28,30, 34

v Fo¥x 3k 17, 27-34, 35, 42, 43, 45, 73, 79,
80, 90, 93, 101, 108, 113, 119, 134, 135, 138,
139, 154, 165, 193-200, 207

(a--p-) Eh > 83,224 = (a-- B-) pinene

v/ ¥ 54 —) 77, 83 = hinokitiol

vt/ ¥ LY/ —) 95 = hinokiresinol

¥/ YV 91 = pinosylvin

Y LY =) 94, 119, 124 = pinoresinol

¥~ 5 v #l 85 = pimarane

Y VR 85

JExoNT R 77, 83 = mevalonate-
independent pathway

FIAE 221

150, 151, 155, 156, 157, 160, 198, 206 =
bleaching

A7 77 bV T 46

Ya )~y 7= 62= Bjérkman lignin

Y5/ —Z 32, 34 = pyranose

EVE v 125

vofua—) 74 FIfF:123- b)) e FaodoN
>~ ¥~ = pyrogallol

OH
HO OH

14, 15, 64, 65,

Yok ZAFk1) F—+ 113 = pyrophosphorylase
atar 90

T4 vy —HigX 29, 30, 32 = Fischer
projection

74 hI > 86 = phytoene

7 4 F—)V 84 = phytol

74 7)) 161

74 7 ) vAt 161, 206 = fibrillation

T )VT T = 99 116

T WA VTT A= b 198,199

T =)V A NN X — K 203

Tz =5 v (H) 66,119

Jx =) ay NEL 70

T 7us s 4 R 116

7 =)V 7 u XV HAL 17, 94 = phenylpropane

T/ =)V 72— VRS s 72—
() fb&w 20, 35, 36, 74, 95, 100, 119, 156,
182, 189, 190, 218, 219, 220, 224 = phenol

7 x ) — VIR 23

Jx /= Ee Fo ¥
139, 186

7x/*%Y N7 =% 36 = phenoxide anion

T/ XTI 37,65, 74, 119, 120, 124,
135, 136, 137, 138

7z )VF ) —)v 85 = ferruginol

7 V7 100, 117, 118, 217

7 x)vu A )L CoA 118, 119

ORI (1) 102, 129-141, 146, 177 = wood
decay

(AR JEH5 (1) 177, 182 = wood decay

(AR EFIH 95 = wood-rotting fungi

(RFD) JEF5H 129-141, 145, 146 = wood-rotting
fungi

EIRsr 17,18, 75

7 a—A 89 = fucose : Fuc

GDP-L.-7 32— A 114

JERE 129 BIAKR% &S EWEED, AMIEFIH,
L DEYI XY rEEE S, HRLCE
e WO EE, HIVKRXFTHEIFZ) F=
WCHET 5, AITETH VRS DI, B
KEBICLERER/RA+ V2 HF LT 5,

ARFEW (M- ) 152, 153, 162, 164, 170, 171

REINE 27,30

AEaAIBEIGEE 79, 80, 138

77/ —A 32,34 = furanose

7837 7 =)V (H) 92,93 = flavanonol

7737 92,123

7 F Ny -3-F—)b 95, 228 = flavan-3-ol

A ZARE ¢

TIRY M OLy N0 E 132 HiRGTHEE
LC7IErennlilzate, BKEER

BEIAERR 2R T 7 v B, RFETIR

ot — ABKRFERZEOMIZ, 7 AFY
WEEBK SRR 7 IRy hrany vy
HThb

7IK 4 FEH) 35, 77,91, 92, 93, 116, 117,
121, 122, 123 = flavonoid

77K/ —)v 92,93, 123 = flavonol

77Ky 92,123, 226 = flavone

7) A1 F Y 94 = plicatic acid

71 ¥ 99 = purine

7))V h—A 31,8 = Fru

7NVT7 7 —)v 21,59, 189, 213 = furfural

T 7 116

TurTy sy T =Yy 123,228

20, 63, 65, 73, 74,
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Tay T=Y Ry =y 228

Ju My r=r 61,70, 72, 214 = protolignin

JavrsyIr 8586

Tu7 4 ¥Fo Y URIEEY = 229

Joua )y — -8R EIE
phloroglucinol-HCI reaction

S FHTHUE 44 = degree of molecular weight
dispersion

72 =

P (B2 - %) 164, 165, 166, 167 = smoothness

SPATEH 48, 50

AA X 209 2D BAOFERE, WHDEE L %
Wk VO —AF ) T AN=ThHoThH, &
OWEBHEAD TR HA L, AdHtos
“Cfﬁii‘ﬁ?‘é L, A RUE, i
FEEEI T BIHOCHR T O#EE L LTRSS
b,

N— R 154,215

B-A+ A TAE—IL 229

-1 86

B-F ¥ —+ 134 = P-xylosidase

B-14-771) 71 54

B-14-71) 3 Fisé 17, 42, 105, 193, 205

B-14-7 v F—+¥ 109

B-14-7 7~ 54,58

B-14-#4A 55,57, 89, 108

B-~ A7 H—)L 85 = P-sitosterol

B-tim—2 18, 22,40

B-MimE 60

f\°~/*’~7nvi~7°774~ 203 suxbr 7
T A — TR R S HE - R 2 Tk, B E
BREH EE S 28T, WY @j( &, &
Tﬁ, WA ), BOKMEZR ED#EWTHEET 5.

ISR E M, BRIV T — A kE

1'§ Lf_ KAEEMHTH %, = PC

~F Y —2A 21, 31, 59 = hexose

~ 7 F ~ 53,89 = pectin

N 1)~ 85 = betulin

N7 %M (E) 28, 54, 55 =
heteropolysaccharaide

N7 h—Z 34 = heptose

ANITRy—) 32, 33, 199

A3Itbro—2 14, 15,17, 19, 21, 22, 23, 25, 39,
40, 53-60, 61, 70, 75, 88, 105, 111-115, 130, 134,
135, 139, 143, 145, 151, 154, 185, 206, 213, 214,
216, 219 = hemicellulose

NI 7)Y 83 = hemiterpene

NZ MYV TIVa—) 137 = VA

NRINIT=Y v 93,123 = pelargonidin

NV Xy —E 119, 134, 138

NN 77,97 = berberine

AR GE) 8, 10, 25, 80, 87, 88, 102, 177, 226 =
sapwood

7l 253

Ny TIWVT T HIV 37,136 = benzyl radical
Ny AT NVT e K 35= benzaldehyde

~N ¥ 18, 35, 90 = benzene

Z et 33 = mutarotation

Ny EL Y 188

~RY h—A 21,59 = pentose

Ny b= A VR 127, 139

~N MY 18,21, 23, 24, 25, 41 = pentosan

FEFALEY 18, 35, 76, 90, 182, 211, 223 =
aromatic compounds

FHEEGR) @ 17,61, 71, 116

Rk 9, 10, 11 = ray

B 22, 40, 44, 45, 132, 133, 161, 169, 194, 196 =
swelling

fa RN 79, 80

K=V IV 46, 62 #, +£73Iv s REDEKE
(R=W) & ¥ TV EMFEEHRICAN, O
RS ELZEICEY, YTV ERRT
5 ¥,

FRAKRI ) —)VE LY U (PEP) 116, 127

KRR 177,178, 181

ETEE 77,96, 132 = gallic acid

BETY =2 9%

HKRE7 410 hF ¥ 94 = podophyllotoxin

HRARINF A )V 82 = jojoba oil

KEHT 7 FanmF > 89 = homogalacturonan

RELHE 28, 205 = homopolysaccharide

RVt u—2 46,48, 105

KRy FL 7)) a—)v 218 = PEG

KV rF 8 77,91

K1) 7)Y 86 = polyterpene

R 72 /=) 94,95, 226

ARNVATIVTE R 74,191

Fatnnm—A 19, 21, 22, 23, 24, 40, 41, 54, 55
= holocellulose

ESE Y

~—tft 50 KRB0 — AR EiRE T
VA ) KEBIIRET L 72112, KTk, S
W5 BELETETH Y, 1884 4 ]. Mercel 12
Lo THEAER SN, YV y MITE D
Vo IR GRS S, Geta ks
k35,

EEfE) 7= 62, 71 = milled wood lignin :
MWL

< ~J51A 167, 169 = machine direction : MD

Yy ALTY =) 124

<~ = iE 76,85

g 161

AHETHHAE 163 = cylinder paper machine

~u=)VCoA 90,91, 121, 122

~u R 137,138
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RO F Y- 134, 137, 138, 145,
182 = manganese peroxidase : MnP

~ ) 18,41, 53, 57, 58, 114 = mannan

~ = k=)l 88 = mannitol

~ v/ —=A 15,17, 21, 22, 24, 25, 31, 32, 54, 55,
57, 58, 87, 88, 114 = mannose : Man

GDP-p-¥v >/ —Z 114

I 7u74 7))V 13, 14, 39, 43, 48, 105, 109,
110, 131, 161, 204, 206, 207 = microfibril

BLART7 2 OEY 146

)bt 83 = myrcene

HERERS> 18, 20, 102 = inorganic components
K7V a— ZHArL 42 = anhydrous glucose
unit - AGU

4-0-2AFNVTNvra /x5 14

4-O- A F)v-p-Z7 )71 Vi 55

AFta—2A 197, 202, 203 = MC

AF Ny b 18

N-AFIVENARY ¥V -N-FF F 195

AFIVHE 56,79, 113 = methyl

Ava 20,40 EHOHEOKE S % E£THAL
THY, 14 »F(254 mm)H7z0) OFE O
E2#ET,

ATA T —%F— 182

A MF 2318, 73, 74, 139 = methoxy

AoNa U 125

AoNn v RS 76, 77, 83, 121, 125, 127 =
mevalonate pathway

AT = 226

AF = 145, 226

AVEF—Z 88

EA LVEMAKL 72 = Maule reaction

ARAA 185 = wood gas

AFEL 188, 191

K& —) 189

A 175, 183, 184, 185, 186, 187, 188, 190, 191

KAt 186, 187 = charcoalization

A 7-16, 71, 113, 114

At 17 = lignification

T/ 7T NVXRy 77, 83, 125, 126, 223 =
monoterpene

€/ 7/ —)v 17, 63, 64, 65, 66, 77, 111, 117,
118, 119 = monolignol

EOVIEME 194, 196, 197, 200 = molar
substitution : MS

E) kA 98 = morphine

¥ 17
A2l 81 = coconut oil

L— )3l 221, 222

UDP-L.-7 7€/ —A 113

UDPD-#7 %7 F—A 114

UDPbp-Fvu—2A 113,114

UDP-p-7" )V 7 1 Vi 113

UDP-ZVa—A (2 )Yy =) YRV —
A), UDP-p-ZJ)Va—2Z 105, 107, 108, 114 =
uridine diphosphate glucose

UDP-#% 113

WlE 20, 21, 76, 77, 80, 81 = oil/fat

BREEREE A X5 -+ 131 = lytic
polysaccharide monooxigenase : LPMO

i (H) 2sv > 40, 150, 151, 154, 213 =
dissolving pulp : DP

w7 =2 71

5 T

) Y 8l

I by T ML T2 MU 29, 90, 132,
199, 200

71V 63, 64,132

FIHNH T T 63,65, 119, 124

Z v A1—+ 100, 119, 124, 134, 137, 138, 145, 182
= laccase : Lac

T 7 v 7 A 86 = latex

7/ A% »F45 85 = lanostane

7/ A7 H—)v 85 = lanosterol

F74 /—=A(77 31 —) 88 = raffinose

TN/ —A 24,87, 89,93, 229 = rhamnose : Rha

FLIHTF2uF I 89

HEfiE 160 = defibration

) 7 (%) 35,77, 94, 116, 121, 124 = lignan

V7= 14,15, 16, 17, 18, 21, 22, 23, 25, 35, 39,
40, 41, 46, 61-74, 75, 94, 111, 116-120, 119, 124,
130, 132, 135, 136, 137, 138, 139, 143, 144, 145,
150, 153, 154, 155, 156, 157, 182, 185, 198, 206,
211, 213-220 = lignin

) 7=y Ak V154, 213, 214, 215, 216, 218

V) 7=y pokAEE AR 70

) 7= oo igES 134, 136, 143, 182

VvV A XYY - 134, 137, 138, 145,
182 = lignin peroxidase : LiP

)7 AN () 62

SAKECE 33, 34 = conformation

)/ —)VEE 79, 80 = linoleic acid

)7 7 A F—WeARsOV 7 151, 152, 153 = refiner
groundwood pulp : RGP

) €4 >~ 83 = limonene

TefbAkFEA 4 >~ 155

TifbF R 1) 72 156 = NaoS

Ak~ ) 4 154, 155, 214



b

fithk 19, 45, 61, 197, 198, 219

TEE7 VI =74 161

felkih 22, 61

Wik 7r=>v, v9—=vy ) r=r 22,139 =
Klason lignin

#kiL 155, 156

)3+t 195 = lyocell

) dfEy v % —+ 139 = malate synthase :
MS

VT~ 93 = rutin
VT4~ 86 = lutein
28l 85 = lupane

L—3 > 195,201, 213

LY —uikiE 66

L ANRTZ b —)b 91 = resveratrol

Lt WVE Y 77,98 = reserpine

LWy = 227 BIFR:13-Ye RN
>~ ¥~ = resorcinol

OH

QL

7l 255

2 152

LRy 27 AX7 1 —%— 137, 138 BEEfLHIA
(B - BER) PWE B & HHWICHIL TE % (T
L, WECO™IFIZLY, BOBLANETT S
ftd %o ADSC% T3 HALL CAHB %2 kil
LU ENLHE, CELIFY 7 ARXT A
I—%— LIt

LAV TEEE 48 EERWHERO L T —
AEFETIKGHES 2 & P®m(2~3 %) DERE
A ET 150 ~200 £ TIRTF (LA 7) L7z
WEEZ V) ZO%, KGR EZE L
THEAFIEI—ETHK T L% v, = Leveling-
off degree of polymerization : LODP

NHEEE 32, 43 = six-membered ring
v 85,161 = rosin

0 r¥7 4L 84 = longifolene
AHIKEE 161

bH T
7 A R (Wise i) 21, 22
FIRE 149, 172

Ty oA, (R 76,77, 80, 81 = wax
Ty 7 AT ATV 79,80, 81, 82 = wax ester
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