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1. & ]

) 7 =R 3RTEMRBEDERFTFTH b, HREEMCLBHEELBIICHEEL T
Bicw, V75 =vEREMOE EHETD LAFHCRETHY, OREMENY /=it
EOREEEEL CEBLETER,

RKETHLDY 7=V HEENBEIRLR, ThbD% LHEARPCHLH D
(BB T B, BT, HBMER & CAET 5RILRT Ve = v 4 ) 7 = >
(cuoxam hgnin) T2V 7= vOmKses Rz J:. 6%‘5‘5{@%%” ATk 01'5‘%732\«‘1)0'

—7 STAUDINGER? HiL b 7 e R HIEEIA — v I AP T 12~40 B BT 5 & KD
30~50% H\RT v £ = 7T RIRCHEMET 5 LMoo, ¥ 1o Groun® 1% 48 B RAR M & Reff iR
BERT A L AKME IR WY ZF=v Ol Y OGS EBRBECER TS LRl
THIT BORRMANY {3 b L = v R TOERE, vAF+v-K 0:1) THIHL, 9% B,
srAzRYy-x2& ) —L (2:1), =—FA, AM=~FTALTENL, 75—V v Y r=v¥h
BRT50% 4 DOIXET Bjorkman Lignin (Milled Wood Lignin, #5E MWL) %%, =D
MWL 3BEAVWLRTWSE Y 7= vRAROR TR LFEE (LA DIEELIDL, V7=V
(L ERRTRE L FELTW5, LA L BIORRMAN OFKRIIEM#TH h HECERHMY
EYh, ’ ,

IR + S ¥ o KT X B A DR MK #EC cinnamic alcohol X
DY, AERTocr, TOMKFBMTHENFTFEIRECERBDRSE 75 73 valh
RhONETELRS, LmL:®7§7vav@ﬁi%ﬁﬁaoufumiﬁ&ﬁénfb
oS, SDT 5 7o g VA %ﬂé%ﬂﬁ%ﬁ&%@%b%ﬁ&%mu T MWL &H:B‘EL l  —%%+
BREEREHRG VY = VAR E LTRGBS & L iR L 7 b 5, ,

kD L& E, = <Y (Picea jexoensis) K% + £+ v-7k (1:1) Tk
GRL, Thitfi Rl TCHB& 75 7> a v MWL D{bFMEE» KBRS L BET 5.
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2. = B’

2.1 AHOoRN
=y < (Picea jezoensis) $afg % Wiley mill 1213 60 % » > - DBk A & 7oK & H
AEXMmEBEYHGT, 72t v-K 9:1), XvEv-=27—-1.2:1), 9B% =%/ —~1T
* 2 AB BFfEIREH L 72,
MWL o8z ik iria BIoRkMANY D HEICE L T, FRINAL7 + 2+ AOFLHE
HARKIN® O FETHESL 7=, '
2.2 SFFHU-KICEEIMKAIMR
Bl = v ~ v A M (M ERE 237 8) % 500ml &+ — b 7 L — 7HIC AR, ¥+ V-1,
(1:1) 370mé &z, A—F 2V —HNEERERL DB 180°C, 30 5D &MH TATHEL
Too MKG B CHEIRK éﬁ?liﬁ}bi IHIR2
[, A& 3EIMKSEBRITH- . »
ok 5 R4 A 5 ik Fig. 1 1R l Dioxane-Water (1:1)

WODD MEAL

L, KGR CELIETF 27> a Vid - residue- sol
Tg‘a@%%’eib?o (DWHP'R) E{her‘
kG BRI : DWHP-R inss ' ol
i
= —F L ATEE : DWHP-1 : y
7 ETE 90°% AcOH (DWHP)
K% : DWHP-2 Hao
MWL #:43%: DWHP-3 2 -
srmazRYy-2& ) —n (2:1) insol .&ﬁﬁgn-
A DWHP-4 C,H, Cly-EXOH(2:1)
2.3 755 avDUs=y, :
ATHER insol sol
£757vavD) S =VvEEZ  (DWHP-4) Ether

5—-vyv)r=vELTERL, 58D _
BLEY L5 VECERL R, insol . sol
(DWHP-3)  ( DWHP+)
2.4 BEHRPARY PNORE B o L
Fig. 1. Fractionation of hydrolysis product.
2.4.1 FEIMBRIRY bIL
KE lmg ko AF+y, orFv-K (1:1) CHRLLE®25ml L L TRIEL L,
#7- 3% NaOH #¥fEinz 7L+ # YV o 7 + &8 GorpscHMID® D FHET 7 - / — A KB ES
TEL T,
BIEEE L EPU-2A BIA 75X KEBHTH 5,
2.4.2 FIHIBBRRARY bIL
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ARG 2 mg #4300 mg » KBr i RFicing, &EZE, HETTH I FHERML IE
L7z,

HIEHE 12 215 HITACHI Grating infrared spectrophotometer ‘¢4 %,

2.4.3 BHEXRARI P

ZARHY 100 mg HEAKEM— ) o v RTT 2FAfkl, 7 €5 AR BE n-~+ 5
VG LER IO CDCL WL B A7 RERBKIREE CRIEL 72,

25 ¥ % iR

2.5.1 MWL %K DWHP-3 04 L 5i&

CAFAARNLAT I F-K (L) R GREIRC LT 7T v 72 G100 & 5 T AKDH,
ARG 30mg %+ + — o LIERR 1mé TRELA, BERI7A~F+A 5y (MW, 2x
109, f=r—F*A}F35 v (MW, 2X10Y) L0 % § v B, (MW, 1357) % B\ 7o,

2.5.2 DWHP-1 045 LAk .

vAFFY-K (1) THFRES L7 >y 7ALH-20 %45 alC 0%, R
20mg & 7 v — 2 L, MEER 6ml CREL ., Eid L T dihydroconiferyl alcohol &
4, 4’-dihydroxy-3, 3’-dimethoxy-5, 5-dipropanol-biphenyl % F\ 7=,

2.6 —pAaxvEURIL

¥ 200 mg (DWHP-2 12# 1g) # 20mé B3 7 e F v iz Ah, 2N NaOH # 15
mé, =tr~_yEy1iméimz, 170°C T 25 BHRIEL, RIGERDY 48 MR £ T
T=~7 AL, I5pH2 L SKHz—-FAREBL, Z0BE=—7 L hilhry A
s/e= 777 4 —CERLR,

2.6.1 K=y EREH

FEE A : Celite 545 sk

BEHEKEE: vVavrsy—A, 2%

A5 AE: 2m

57 ARE: 210°C

o A E: 240°C

*y V7 —HA: EHE (fif, 65mé/min)

2.6.2 U UBERERHE

N2V VBRECT VARV TAFALNT b A sl A F L= AT L ELTERL I,

EEHHELE : Gaschrom P

EEEESE: vV av s ) —2, 10%

A5 AE: 2m

#7 A{REE: 200°C

A B E: 230°C
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Fp VT —HA: BFE (KB, 66 mf/min)
27T THIYTR
#1300mg DY 7' = v FLHARC 3% =2/ — VBB 15mé ¥z, ¥ TAT VT
RIZHAL 100°C T BRFRIGL, RIEREBDEZ HBL, HEE BB =—7LHHL,
COE—FAMEMES AR~ 75T 4~ CTERLL, BERAMZ =) VOEETAL
ledkME LA THB,
2.8 BYHUBHYDLERIE
8 (L5 BT LARSSON, MIKSCHE® D~y v B # ) ¥ & L BREAEKIC Lk 5 2 By
BT BREE R, ¥4 F O PEAE & LT LarssoN, MikscHE! 0 7 5 7 | 7K
& FREUDENBERG, CHEN'® D 7 L 4 V) MK BE B\,

281 957 PERRRELR{ESR

75—-yv ) Z=viLT10mg DY 7 =viSURARCERK (100ms DK 35¢
o NaOH & 3.1g ® Na,S-9H,0 iz THHET5) 10ml ¥z, 20mé &3 7 v v~
T170°C ¢ 3R L, PRLLBBELY A 51 E 46% KOH t2E 2 FA{LL T2,
2 F Aty pH 12 © Na,COs BT T 5% B~V VB H Y v ATRILSBLEBEABT
Bt~ vy vEBRWICE=~ T A MEL ThER LR E SR, BELA. S5 CRMERY IN
NaOH C pH 10 & L BFIEAF K% iz 30 5 EH# T4 2012 50°C 2 THREL SO, #& U
BiEfELic. Chxzerriila-7Erv (1:]) THOEEBLHMEL, BKHERS Y v
ATHAL, BBEE L, CORBEYES T VALV TAFAELF A2 a< 257 , —
TEEL .

2.8.2 ZAHUMKAMBERL -BRIEIMR

Rfr o A F LM E 45% KOH T+ A1bL, E¥5g12o% 20g ® KOH & 8mé 0
KEZ A A A AR THU S BIELIRAG 170°C, 15 BMMASEL, KSR shFRL,
XL AFAHEEE 45% KOH T+ {blic, A F AL 275 7 + BEBL 12300 + Bl
B LR L 7,

2.8.3 E & & &

RGP AE, AVNIEVE, AZNIEVEBORAFATATADOEREMR =Y
vEMERETHAWARMEERL THB, *7: dehydrodiveratric acid methyl ester DEFITK
DEMHETIT - T,

& 7ZEM$E(E © Cromosorb G. AW

EEMESE: Y 2v SE30, 15%

A5 AfK: 1m

A5 AIRE: 230°C



506 FEEEAERERETHRTERE F3UE 35

HARE: 270°C
*p VT —HA: BFE (KB, 25 mé/min)

3. HRBLUER
3.1 #735vavofRl VIoUELURTERR

757 avORNE, 75—V v Y Z=vEBRIVETLEEY Table Liemds,

CAFHY-K L) RXDZRBOMAKTHET, THERII%BELELON TS, &
%&fuﬁ—KE%SEWmﬁﬁbfuaofDWHER@ﬁ*%mgnﬂ%m%&kﬁ@
BB, EHBOEST %205 DWHP-1 LESF L E2bhs DWHP-3 5 X < iz
BT, | |

LARTHED 512 4 9 v—K 10 X KD MEHD a7 ) A= — F A DB TH S
ST, o TABDOMASIMOESE X515 < LT b DWHP-1 g BN
TEig\, Thiiziic DWHP-3 R &M & TE 2, ChboE@RS LML HT-
P RERCRETE 2,

BORBODT7S5 7 g VEBWNT 25—V v ) l=vi@TBRBEOEHMN100% il
WORBTHEERET A NS VEYRHWKR I LB IVETEREY 7L a— AN L LTEHBL
FetdTH B, ' :

V7= vE~Tere - AL OSSO NS D, AR 10% O
RYPMFVYREENRTWABIEND, V272V iEE LTV ABERC AL vEEYHEWS
ZLRATELLEEL DR,

Table 1. Yields and lignin and sugar contents of various fractions

Sugar content, % of

Yield of each fraction, | Lignin content, % of
each fraction

Wood fraction % of original wood each fraction

MWL — 87.1 ' 86
DWHP-1 3.8 — —
DWHP-2 155 14.2 55.4
DWHP-3 3.4 91.0 2.0
DWHP-4 26 53.5 30.3
DWHP-R 72.9 236 —

Original wood

100.0

28.9

3.2 EBRNRARI ML
3.2.1 FIMRBBZRSY PIL
£T75 7y a vOENMEBINA~ 7 + L% Fig. 2 X Fig. 3 ©R&T,

57500 avEd T~Blmpie_y X/ 4 KA F, 230~240 mpic=F L v iy F
CH¥RTHRIREZRL T35, F o de; fif# (ionization diffrence curve) <Gk 300mpe & 250 mpy
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250 300 350 my
Fig. 2. Ultraviolet -absorption spectra.

Curve 1: MWL; curve 2: DWHP-1; curve 3: DWHP-2;
curve 4: DWHP-3; ' curve 5: DWHP-4.

i

o

o
!

250 300 350 my
Fig. 3. Ionization difference curve.

Curve 1: MWL ; curve 2: DWHP-1; curve 3: DWHP-2;
curve 4: DWHP-3; curve 5: DWHP-4 i
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Table 2. Spectrophotometric determination of phenolic hydroxyl groups

Wood fraction Wave length of da max (mg) da max Phenolic OH, (%)*
MWL 299 6.88 2.86
DWHP-1 302 6.88 2.86
DWHP-2 297 1.89 0.78
DWHP-3 303 6.83 2.83
DWHP-4 299 2.84 1.18

*  Phenolic OH=4a max X 17/41.

fHECEA, 280 my IS BR B AR

%o

HT75325avD7 =/ —AEKBERY Table 2 2737,

DWHP-1 3 X 0 DWHP-3 i MWL L 23 RED 7 = / ~AKBEEYEL T\ 5, ¥
7= DWHP-2 2 DWHP-4 7 . 7 — A M KBEER P2 &1,

Y = BRI T TH D,

DWHP-1 D de; fi# T 350 my 30 BB AR 2N 5,
BAINE=nNECHETDHLDLEELZOND, o TZDT7F3 2z vidfior 5272 v
HDEhBDOERECEATHE RIS,

3.2.2 HRINBBRIRART b

CHhRHBBEHEAL K

£77 7> avORNABRINA~2 + L% Fig. 4, Fig. 5 &R1,

ZhbD75 2729 37D

DWHP-3
[}
2
8
g
=
g
= MWL
N o {C_, R N R
L ¥ j} L] A ) L) T
4000 3000 1800 1400 1000

Fig. 4. Infrared spectra of DWHP-3 and MWL.

650cn!
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Transmittance

4000 3000 1800 1400 1000 650cr!
Fig. 5. Infrared spectra of DWHP-1, -2 and —4.

MWL & DWHP-3 # i35 £ 13 L AL DBRIRN—FKL Tk H, Br0oBRNEECL
HENDH D NERBIC—RL TW5 &S X5,

DWHP-2 & DWHP-4 DA <7 A L SCEBLTWS, LAHLZIDIZDODT7 T 74
vD 1800 cm™! X W BHEEORINARETH - LIXRETHS, Tablel 26HLRRISKIC
TDTODTI Iy g ik Y OBRESATHT, BLY /= vORNAEEL TS
THERARZ P AR sTcEBbh b,

DWHP-1 O FSHERILA < 7 + L TiRKEEE (3400 cm™), £ F 4« 4+ 1 v (2900,
2850 cm™), # A # =A% (1720, 1660 cm™Y), v ¥ v (1600, 1510 cm™?!), C-H B AIRE)
(1460, 1370 cm~1) I B3R5 BRI A 2 5 R 5 43, 1400~900 cm~! D\ oW B IRBUEIR TR FFE
CFm—FRARZ bAERD, COZERIDTT I a VIMERTFDY /=v 757 2v

Table 3. Ai/Assioem—! of DWHP-3 and MWL

Wave length(cm-1)) DWHP-3 MWL Wave length(cm-1) DWHP-3 MWL
1720 0.43 0.61 1370 0.09 0.11
1660 0.43 0.65 1270 1.04 0.82
1600 B 0.74 0.75 1220 0.67 0.51
1510 1.00 1.00 1140 0.66 0.50
1470 0.36 0.13 1080 0.15 0.17
1450 0.24 0.26 1030 0.72 0.67
1420 0.41 0.46
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Table 4. Assignment of infrared absorption band in lignin

Position in cm—1 Band origin
3400 OH-stretching (H-bonded).
2940, 2850 OH-stretching in methyl and methylene.
1720 carbonyl stretching (unconjugated ketone and carboxyl).
1660 carbonyl stretching (para substituted aryl ketone).
1600, 1510, 1420 - arot;xatic skeletal vibration.
1460, 1370 | C-H deformation.
1270, 1220 guaiacyl ring breathing with C-O stretching.
1140 ' aromatic C-H inplane deformation (guaiacyl type).
1080 C-0O deformation, secondary alcohol and alif)hatic ether.
1030 aromatic C-H inplane deformation (guaiacyl type), and C-O deforma-
tion, primary alcohol.

FMEEWTHALOERNNERL TWH LR EIDDTHA I,

MWL & DWHP-3 iR L 72 & 5 (BB —F L T iesd, £RiL & 1510 em~t o
Bt & Db (A/Assioon PP & & D, BIBIR % LB L T A7 (Table 3), ZOMBESAE
= A WY (1720, 1660 cm~Y) Tk MWL 5t DWHP-3 ¥ bk & /s fix &L, =ik MWL 5
DWHﬁs;ow»$:»§&%<ﬁhfb5:a&%%¢5ﬂ,MWLﬁﬁ@%@ﬁvgi
BB lhd—TBbeId i ELbR S, ~ﬁ1mmm4t1MMm*@77
W/»ﬁ%iOﬁﬁﬁﬁ%thm*O%EVC%i@W%%%ﬁ@ﬁdDWHFS#MWL
Lo KEhEXRLUL,

#RILDHBEIL HERERT® i X 5 7= (Table 4),

3.2.3 &'mmuz«a M

N DWHPlDWHPBkIUMWL®7ﬁ%»m%@Wm§%@x«7Fw%pgek
&%, ¥/ Lupwic® 507 e b /1b—‘f~/7 b S A S "Cﬁﬂjbf\_*ﬁi‘j‘ﬂ@f&7 m b VBEY
T%kSLFLLc

MWL&DWHEB@&H%MLLVW%%%XﬂﬂFw%%z%m MWL iz xv
ﬁfnb/%7;/ewﬁ7£b#/»fnb/k%%§<a&fLéoMWLﬁ7m/~»
HARBEL LT A CTEHBRELEGATHDHE LiL, BARBINAS2 b LD de; HBDLEE
wBIFTHLDTH B,

DWHP-1 i3 EFE0 2 3B & L Tode W RIS DR S e, BT =/~ 1T «
FERvAT R, BECERIRLT R VRS EATHE, SD75723vD7 2
J = A MKEBEN KD E &R EABRINA R P A TOREELE—FHLTWB, 7511k
LR 2 BB n-~F v CEHELRC L0 b b 10% Y EDOESECER I 7= b v
MEEL T A, D7 8 b v ORFEDCTRELHA TR, SD7F 7> v AERL
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~

TMS

T™MS

T - T *

8 6 4 2 Oppm
Fig. 6. NMR spectra of acetylated DWHP-1, -3 and MWL.

Table 5. Percentages of total signal from protons in acetylated sample
which fall within va‘ri’ous ranges of ppm-values

PPM-value proton types. DWHP-1 DWHP-3 MWL
8.00-6.28 aromatic and a-vinylic 11.0 16.3 13.1
6.28-5.74 B-vinylic and benzylic 2.0 2.1 29
5.74-5.18 benzylic 20 14 25
5.18-2.50 methoxyl and most side-chain 38.0 459 - 46.7
2.50-2.19 aromatic acetoxyl 133 6.9 7.0
2.19-1.58 aliphatic acetoxyl 224 26.4 24.6
1.53-0.38 highly fh'ielded aliphatic 114 2.8 3.3

7 A% IS DI DA LT B AR S BECX o,
33 YL B
A HBOE MRy Fig. 7, Fig. 8 i, o
DWHP-3 » MWL D#sHihigia % & etk & b 280 mp RUR % $ DEH AR 10 B
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MW 1357

—tlogT at 280 my

1..0 50 mi
effiuent volume —

Fig. 7. Gel filtration of DWHP-3(—) and MWL (--).
Gel material : Sephadex G100. Eluting solvent : DMF-H,O(1:1).

10 20 30

BICHHB LD, KESHARBLE S DO 0BHETHS, BHERIHEARELRAL T
»Bn, DWHP-3 Ol ¢~ 72 MWL 0t h X 0 EFFMCH 5 & & DWHP-3 12
MWL & b &5 FEL T 5 & Bbh %,

DWHP-1 0 % H i T AR 410 mé & 360 mé D E— 2 2B D, Shbits 47
2=—AT e SvORBRRIVO 2RO~ LBbR D, ¥ 7B E L THW dihydro
coniferyl alcohol ﬁiiﬁﬂjbfcfﬁﬁé’fg =08 AbRhA, DT T s a vEiEDHHEBs r <
FZ5 74— (BRBBE; 'y AR FBaFL=5:1:4) bR~ R~ R< } ST T, —

(BBABIE; oLy U AFARLT $ F=9:2) THENBE A=) v, =) v BICHYT S

MW 362
05 ; 1 Mwis2

-logT at 280my

100 300 500 700 ml
effluent volume —

Fig. 8. Gel filtration of DWHP-1.
Gel material : Sephadex LH20. Eluting solvent: Dioxane-H;O(1:1).
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x+,rm BB, o TIDE—-2i% CeC, b b 3EpOe—27 LBbh b,
3.4 —rORVEURIL '

=Ky EVBETEL RS2 ) v e S =) YBOEY Table 6 KR T,

HBRERLBEHRD L0 =) vYBNENBRKTH D, 7 ETIIHENESED =
YV vEBEEZ AEMAHD L O TH 5,

MWL & DWHP-3 # #3535 & MWL 0.3 =) vINEREL, =) vBROREH
KEV,

by VBB TREC LI DWHP-2 0 2=) v & 3= Y VBOIRET
HB, I 7P ETIIHEY =Y VEER AL TSI S2 ) v 80%, o= ) VEE1T1%
@@m,:@757vayﬁm@7aavav&<5&#kbﬁﬁkﬁﬁ%ET6:&%ﬁb
Twhb, THIEOWTIE=Z 7V ARLB=VY HVEH )Y 7A@ftﬁ%%&§§ﬁb'€fﬁiﬂi?‘éo

Table 6. Yields of nitrobenzene oxidation products

. Vanillin, % Vanillic acid, % Total yield, %
Wood fraction of lignin of lignin . of lignin
Original wood 17.6 96 27.2
MWL . 145 10.2 24.7
DWHP-2 3.0 17.1 20.1
HWHP-3 22.2 ' 8.9 311

3.5 TH/UVR

=% )Y v ADFER%Y Table 7 IR,

TR )YV AEBRYDOHFA s v= 75 ACIXERLE 48D Hibbert © 7 + v A
SFOEBEKLEBbhLC—~ I/ RNRLRER, TABIOWLTIERHF Lo, EELI4
HORBEARCREBNAERETH LD, HrOBBEA TR 4Dy + vO&HNER X
DT AONELEEbh 5,

2R )Yy ARERCERTNE Lk DWHP-2 5 X 0 DWHP-R o &5HRETH S, X
FHELEHRENAE L Db/ E A MWL 2 DWHP-3 X h k& fxmRL %,

CIBTRE - HED 2=y <Y D MWL & LCC I UVBEIRBDO=2/7 Vv ATEZX
Aoy b VINESO 2 RBHC S BRERIC e o el &b h, BIAKRBHI guaiacyl-
glycerol-8-aryl ether BIEMN T S b PR LAFEL Tl EHEEL 7o, B4 DERTI,
DWHP-R 76 LCC & i L TnigWied 2D 75 7> g v LCC FABEL T 5
#ﬁ%@@%@%ﬁfééouhm/f#%/ﬂkkl6mmﬁﬁkﬁﬂmﬁk®§ﬁ%&%
RERT LD :ELLR S,

DWHP-2 iz =t e RV EvBILTHMOT7 5 7> 5 v BB LHERERRL, #o
T, FREE VEBRABEYETH LRI, =2/ Vv ADRERMDL A B L, XY
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Table 7. Yields of ethanolysis products

o Guaiacyl acetone,| Vanilloyl acetyl, | 2-Ethoxyl-1-guaiacyl-| 1-Ethoxy-I-guaiaeyl-

Wood fraction Lo Lo 1-propanone, 2-propanone,

% of lignin - % of lignin % of lignin % of lignin
Original wood 2.1 4.5 3.9 trace
MWL 21 5.3 1.7 trace
DWHP-2 39 35 21 0.2
DWHP-3 1.1 51 2.0 trace
DWHP-R 3.9 4.8 15 trace

guaiacylglycerol-8-aryl ether BENEANBBEMTHL L EHRL TV 5,

DWHP-3 & MWL % 3% & SHUE T MWL 23k E Wl & - T 52, &

RABHHBEMKTBOBECIHIDLEEX D ENTE D,
3.6 BRI H BHUD LRI

B H BN Y v ABRIEOFE RS Table 8 1R T,

REFEFTY 7= vOBERRCH LBy HVvEBA Y v sBLRIERCEERMRY 5 2
B LINENMEGE WS REND - T,

—75 LarssoN, MIkscHE™Y (¥ pH 11~12 G~ v v H» V) v &, pH 10~11 -G LK
FABD 2 BB THMBORBEYEL {WAIL, BOOHETIL2ZRNTEHYEL
LHERENBY L, HOFRYORBAERLICD, V7= vRERRC—BEY FBRE
Toote

MWL & DWHP-3 # L TA B L, T ETHRBORNEICERXADR LV, It/
DWHP-3 D4, <5 b ABORERKEWEERZRLTW5, L LIEREEGEBE,»DH
¥PFDHNT L ABEHTHMD 3OO (1 VY~ EvEE, £ 2~ 3V, dehydrodivera-
tric acid) OB LA B E, MWL A DWHP-3 X b f VY~ € VvEBEEL 52 T3, #o
T MWL % DWHP-3 X b & BlgE (v v & G TOMAEBE) KEATWA L
Wz b,

—7 DWHP-2 (X MWL > DWHP-3 & [t L THESRUAICHRTOMONE N K &
, ¥ThboxR7 A AsBRERHTIHDIREC  HT A~ ICVROBFIIFAETH 5,
2BV ADERNSIDT7 I 2y g vOEBRLEEHEA) guaiacylglycerol-8-aryl ether
BEAETHDH, —BITY 7= D#)30% 2 arylglycerol-B-aryl ether & THH L FEbI T
B, o TEDT7F 22 a VIREIDHTO% DY 7 = v S CHEEBEYELEA T
HLELDNS,

DWHP-R & K OBLr B R W&+ %5 &, DWHP-R 052 @A HHBECEA T
Wb, .

A& DWHP-R @ 2 F{bhRABE - LT 747 Y InKG % Buvich, Kgo1 v~
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Table 8. Yields. of KMnO, oxidation products

o | Vorarie wia 0] PSS | Vemr [P

Wood fraction % of lignin — — —
% of lignin | (II/I) | % of lignin | (III/I)| % of lignin | (IV/I)
MWL (a) 15.0 3.6 0.24 0.3 0.02 2.7 0.18
DWHP-2 (a) 135 42 0.31 15 0.11 3.9 0.29
DWHP-3 (a) 18.9 3.3 0.17 0.3 0.02 3.2 0.17
Original wood (b) 7.9 3.6 0.42 trace 0.00 1.7 0.22
DWHP-R (b) 8.7 24 0.28 25 0.29 24 0.28

(a) Subjected kraft cooking.
(b) Subjected alkaline hydrolysis.

IEVBONERBWI LERRT L ABOREMEWZ L E2EL DL, TAH Y nKyER
T hD2HMBEENRI > TWAHAEELH D, - CHIABELT2S 7 VEBOHFNT
AAVINKGEL VEBR T3 EBbN 5,

4. L ]

z= ' = (Picea jezoensis) Kk o ++4v-K (1:1) ThASHL, MKGBRERY %
Bj6RKMANY D FETHHL 1=,

ZOHRT = —F AR (DWHP-1), KA (DWHP-2), v /r/reizxy—=2%
7 —n (2:1) RE#H (DWHP-4), MWL #2433 (DWHP-3) ¥ X U 2 A#% (DWHP-R)
52007357 s v,

Chbo777vavE=y<YRKENLEABL I MWL # UV, IR-, NMR-A7 }
N, BEDR, =50 v ASCHEELT,

UV-, IR-, NMR-A <7 }+ o-C DWHP-3 {1 MWL & L S Uit Br HF 2 e, 72/ —
AEKBERS IO IALE = AT MWL X bbbl io,

—7J5 DWHP-1 2 DWHP-3, MWL X b 4 7 = / —A B ABER I OHEHIL L=, $
BoERARYELAATVWD I dDCBbh 5,

5 A 5 EkEEM S DWHP-3 28 MWL X b {ESFELTW 3 L Bbh 3,

BILAEB L2 ) Vv ADFEREMS DWHP-3 & MWL s offlic @k ® o ik
Zbhiewh, MWL R fllgEIcEA Twb, Lrl, BRIESEHOIED E2 D
DWHP-3 2B LI h R TVHECEATHSEELDbR D,

—77 DWHP-2 3B b 8 CHB R EREYRL, 075 7Y avid=teXvEy
ML CBDTERD =) vEBEEL, BV vB» Y v AR CHATES XTS5
BT 521, ChODEENDIDT T 7> 3 vidhis VEBEBRI(LERETHHH LA
bhb,

DWHP-R i~ v # v B4 ) v sRAERRC LA NRECEL L 5 Th 5,
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LLED#ERS > DWHP-3 & MWL Ofb3#85 & < HUL Twa & Bbh %, ik
FRERBMOCEHRESN TR > TN B Emb, V) 7 =V i3kRks i ) F—i it
ERELHL TN BLELDNS, |
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Summary

" Preextracted Ezomatsu (Picea jezoensis) wood meal was subjected to dioxane-water
(1:1) hydrolysis and fractionated according to Bjérkman procedure.

Fractions obtained are etherDWHP-1) and water-soluble (DWHP-2), dlchloroethane-
ethanol (2:1) insoluble (DWHP-4), DWHP-3 (corresponding to MWL) fractions and
residual wood meal (DWHP-R). -

These fractions were compared with MWL from Picea jezoensis by means of UV-,
IR- and NMR-spectra, gel filtration, oxidation and ethanolysis.

Based on the spectrophotometric evidence, fraction DWHP-3 is similar to MWL,
except that the former is slightly lower in phenolic hydroxyl and carbonyl group con-
tents. Fraction DWHP-1 contains more phenolic hydroxyl, conjugated carbonyl and
conjugated double bonds than those . of MWL and fraction DWHP-3.. From the result
of gel filtration, fraction DWHP-3 seems to be depolymerized in comparison with MWL,
The results of oxidation and ethanolysis showed that fraction DWHP-=3 is rather similar
to MWL except that the latter contains a little more condensed structure. Thus,
DWHP-3 is more susceptible to oxidation, considering the yields of oxidative products.
On the other hand, fraction DWHP-2 showed peculiar behavior on the oxidation.
Oxidation of this fraction with nitrobenzene gave extremely abundant vanillic acid, and
that with permanganate provided much degradation products originated from condensed
structures, indicating that this fraction may hayve different chemical structures from
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those of the other fractions. Following the results of permanganate oxidation, fraction
DWHP-R is also rich in condensed structure. The analytical results indicate that
fraction DWHP-3 is similar to MWL in its chemical structure.

These fractions obtained by hydrolysis differ with one another in their chemical
properties, suggesting the existence of heterogeneous chemical structure in lignin
molecule. '



