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BEREOBILIZHRE THE L ENS, PEG: XA P LT 7 A MEIZOWT, Kt
DEBMRLBLOERSDED L S RRIEETTMRF LE.

BV DEFNERRENDIAITIR U ORIGERYD E LT, catechol BRER X
n, EERE EQICEADEBON I BEARBOBROARENEMLI-Z &
»h, BEFOZ V= VBESEIRISOEBBRTOM LI, EET5I LR
Bahiz, ARY VRS LREFRTH Y, KInOBRHICELS L%, EERG
BETTH - EWNFREANE. —F, EAn—RIREOEENBEFL, RIGEHE
DREIBE L HICRLIIBEINTE.
BEOBILKGERY D O beatechol B &N, /2, BAu—XRHyDD
RV T, TTEAERIZISA N HI0FITHT TR LTED, ZoMICAE(L
BADEEABELTVD I ENTRIANE. AR —AEREEEETHN
BRI, SOBIONE TIIABE X 0 b AR LRSMEVD, FEEOKRRBE & i,
AREREIER L. ZhOOBRIBS T ECRHLEERLE—ETD. Lo
T, LRSI, FIEBRTY VY=, Fro=r, AR VEOERKIEHRD
R O—MR3EL, TOBREAD—RAEIBRET D LR RENT.

F—O—R: 2¥8K, &k, ZVa—nL - APV T7A( b, Fr=r, X
Ry, gra—2R
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BBEIZRWT, <05, AF, b/ FZEOHEMIUKICKEICEKRS L, BERE
MEIMERINTEE. LrLERS, Thb0lAZRE, BT 38BRIIBVWTKE
WCHEH SN B, S OBEEMNRAELS. ZhET, T DL OEEYOLEITREL
BIZ KDL B—BOTHo728, HHRAMAZREREOERIMLIZE D, A FIEOHER
ROLNTE, BEDL IS, ERITOATWAAZEE LT, Wi, BABEEOR
BREEDINSNVT - Fo 7L LTHATRSEOFER LR TWS (EH, 1999; LA,
1999). LxLaedh, ZhboFETIE, NEEEWZMAMBEOSVHEE U TRIAT
HZZERELL, LVMNEEOBCFREORENREINDI THA ) LHERIND. £
DL REND, FE, AEREVERERGEOFRBLRERLAEST, Al - ARED
{LEBRARD DI D EEEM BRI ~FIA L & 5 & T 2 ERFIAEDOBZRICE
TEHENTOND LI TET.

7= & 21E, BAFA 5(Maldas, Shiraishi 1996; Alma, Shiraishi 1998)ic & » THRE S TW
DARM OBACILEL, RNERD %, MEESRECES LT 24BETHY, ERPIL,
ENRUEEET IS ITRAF v IMB~ERSEZZERTETHAZ EBHLN TV,
IHET, AMBOBILIEIZOWTIE, LEE, FUCHEE, £RZICOVTOMR S ER
EhTvb(Maldas, Shiraishi 1996; Kurimoto et al.,1999; (LIH,1999) 23, HPEEFEFTEH L L
TRERHFH ENIBEOBRILIEZ DV TIRINE TADRLDIRIRNEER TV o
T=. FZTEELIX, JVa—n - AP L7574 b E (PEG s XA YL T 7 A ME) I
L OBMBEBILEUS BT L, HBRAE VBB (LR E BN TELZLeBELE
(EBF 5, 2001). LAL, ZOREEHT OSSR URIGMSEEORIIIH2Tide<, #
BEBRERD PSRBT ED L CEBRENDIDHFMICRMNTILNERE L. &
CAFBEFITE, =iy B, &4, 1989) LAY v (FADL, 2001) %
KEENTWABLD, FUORAORIGERITTHET, AFHERBCHORENTA LD
WTEBEEZBND. £IT, FUoVOEFTALELTATHY, AXHEIVELN
EARY VBLUHROEBALT—ZADNAAL PN T 74 MERIERET TORBIZ OV THRES
L, BEOW®IS L DL EITo7z.

2. REBAE

2.1. W&t

FUIN KRR G AR EE A X8 & 7= 13 B R (80 mesh pass) 2g, 3.3%-NaHSO; aq.
6ml, ethylene glycol 6 mlZTHEI =F—r7 L—T7 RV, HRI7ua< TS5 T704—
7T, HIBEHEELIC/min, 250°CTH, 15, 304MIERE L TRIEZITo 7. FrERRIE
BLZ#, A— b 7 L—T2B0VHL, KB TEALRGZELSIYL. RISEOEILE
BEWz80% VA XY KB EMZ, H T A AR (Advanteec GA100) %2 BV CH% 5] 5@
2TV, BREZRIBHAREREZEH L. £, 0QL4EOKILEEWIZONTIE,
80%TUAFY L KBIRTAHBL, BREZRE, BRZEBHE, BTNV EKTERYE
M L7,
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Fefe— F L RIEERIC OV T, GC-MSIZ L Y 21T o 7.

22 AFFIURVIVIZVDTIUID=IL - I BILT 74 NLE
#5 % (0.5 hydrate) 0.516g % 7=iZquebracho# »» = 1g, ethylene glycol 3ml, 3.3%-

NaHSOsaq.3ml& I =A— 7 L—FHivh, HRI7uav N5 70F—T T, &
EEEEL1C/min, 250°C T, 52 £ 7213300 MR L CRUGE21To72. £ FEBEE TR
DERLTWIERT S, 250CIKEEERICRA LI DICO VW THERE{T-
7=, Ris#as L, ERYEPERF L, KOJEICHEL, BERES 2B LR, &
HAEE Y ShW, BT F LR L AKRTETICSER L. SOITKETERBEE L2k,
FERe— /L CHIH L, BMMEM - F A RN 2572, SRR FVBITRMEL, PHERT
T F AL LTk, FREEERE = F LRI EREIZ OV TIE, diazomethane T2 FL{L#GC-
MSH#&4T o2, £i2, ITL7uw T 74— X DRDOEB LRS-, BEARE
SREL, IR EITo .

2.3 2RV DORG
ZANRY VIEEE (BFA D, 2001) CHELL TAFSABEALOHE LI bDZAVE. A
X4 M EEsuberin 1.00g, ethylene glycol 3ml, 3.3%-NaHSOs aq. 3ml%, I=4—F7 b —
Tz, 250°CT5, 15, 0NRIREETITo. RIGHRAEH L, WILEREWIZ80% A
XY UKBREMZ, HIABEAEEZHO TR AB%2fTo7. AREEMER, V4%
oMz TCHEABL, TESIIGPCHZ 22AWTHTESHAERIELL. 20L&,
R RAF VU ERESTREY—I— L LTHWE.
DL EDGPCHNTEHIILUTIZIRT.
4 F A : Tosoh TSKgel HHR2500
FRHPSEE - Dioxane
B : UV 254nm

2.4 ZLO—A DL
HIFLHEELT—R (7FaEL), 1.00g, ethylene glycol 3ml, 3.3%-NaHSO; aq.

3ml&35mls =4 — h 7 L—T iz, 2-12 AR, RINESEREBARL, 80% T4 x
F KBS BOTRE AB%T, BEXI05°CTIERESRE, BEL, 7ALELE
HL.

3. BRELUER

31 AFFVORDL

FISREMOA-T=A— F 7 L—TF 2 EEHH250CE TIIC/minCHE L, 250°CHIZE
BEHIZAB LEAETIE, GCAHMMbITIFroilRHEh, RBEE CORIGITE
ZoTWARNWZ ENTENTZ. Kla, bich T X 0553 E30MD T Y a— - NP
77 A MLEIZ L B AERMOFR T F L AERMGC-MSaHTRERZ R L, KlciZquebracho
Hor=y, H2, blc AXNEE, RO TY a—L— "L NVT 74 MLBARYOEE
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B F LR BEHGC-MSHoMTHEREZ RT. K2a, biREh3 L5, BEEEH PRI,
Vr7=vlkEBbhD, X2V, A VFAYF ) —VOFEEE, TAX) A FDT =L
FINADBPEELTNDZ LN, GC-MSOFIZL WRERENT. EHIZEL, 2hbF
TORIGRICIHE L TeatecholDARPHER INT 0, BRTPOMEHE v = Db
< &b —Ei3250C DAL TlcatecholE THET B Z LRENT, $/, #r =D
ABRBIRMS & LT, BT X054y M O TiZ, phloroglucinol S Bz L v R s h,
quebracho # = /D305 DI TitresorcinolRGC (K1) 72 & RICIE S & DI
LVEERRES Nz, ¥, K3, bDhT XL OBERMBFILTEHED I a~ M5 AN55
53 FISLE DERE D 723,4-dihydroxybenzoic acid % & 1/3,4-dihydroxyphenylacetic acid 237
BIhiz.

E7z, 250C, 300MLEBEDERY D A FNAL LT- IR - F L AIEE (351 mg)
NoHM/Z=306DGFA A ¥—2 %#FTHHRNX (132mg) ZHBEL-.
HEtsn, ERUXONMRB L GIRF —Z 13U TO@EY Th 5.
'H-NMR (400MHz, CDCly): 6 1.72(3H, s), 1.67-1.76(1H, m), 1.81-1.89(1H, m), 1.91-1.94(1H,
m), 2.22-2.31(1H, m), 2.56-2.65(1H, m), 2.87-2.96(1H, m), 2.90 (1H, s), 3.71(3H, s), 3.84(3H, s),
3.86(3H, s), 4.50 (1H, dd, J=8.2, 2.0Hz), 6.61 (1H, s), 6.63 (1H, s).

“C-NMR (100MHz, CDCLy): 5 22.5(CHj), 29.8(CH,), 41.1(CHy), 42.3(CHy), 42.6(CH), 51.6(CHy),
55.9(CHs), 56.0(CHz), 77.3(CH), 80.5(C), 106.0(CH), 111.7(CH), 126.7(C), 135.3(C), 147.4(C),
147.8(C), 173.1(C).

IR v KBr em™: 2975 (C-H), 1738 (C=0), 1516 (Aromatic ring), 1258 (C-0).

FROTF—FZBIUTHMBCORERN? S, ZOAWEIRK4AOLEH/ES T TELE210N0
Te. ZOWEDOAEBBEEE M5 - Hethylene glycol#diethylene glycoliz 8 2 TRISE#4T
Ieofe. XTORER, ERYHOBRTF LR, ZORERBDLIE. LoTInfk
EYITEECBERLRERLTVWAZEND, ITFUFFOERIIE>TERLELD
ThrLEXLND.

FE/o, RUIFRT L S 1Zcatechol DAERBAMETH Y, BB F L, KIZRERILBED
ERED, RICHENRS R EHMULTHWBEZ MG, catechol RERYXDOAERK X
BRLRFETIIRL, BARGHEEL LTHEITTIEELIOND. ITFUBLC
quebracho ¥ =V bAER L-FEBE T F/L, KIZAREZRLBIZ, 3300cm? (s, O-H)
1605cm™ (s, Aryl-ring) IZIRRIASY KEET S, A—ORNAAZ — 2R L. KD
R TERTDHYL, ZOURIEINIT I —LEDENTF T = ) —ARES LEERY
LBbh, BEOBILKIGIZBWT, Zr=rBait— AN UTI%, 2040 ERYA
BEHESL, FREXTEERTHAZLNTREN:. LEEOBER L L R)SHEE
BEHEETIARATHI, 773 OREABEOBRETIIRSD L > 2Bk 82 St
RIGHHEIT LTS Z & SRR E iz
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Fig. 1 Gas chromatograms of liquefaction products from catechin for 5 min (a), catechin for

30min (b), and quebracho tannin for 30min (c).
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Fig. 2 Gas chromatograms of liquefaction products from sugi outer bark (a) and inner
bark (b).

B2 XA (a) B (b) OBILLBEERHIDOH RS v bIT A

MeOOC

250°C, 5 min

f 250FC. 30 min
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Retention time/ min

Fig. 3 Gas chromatogram of acidic extract of liquefaction products from catechin.
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Fig. 4 Structure of component X.

X 4 {b&MXOFEHEiE

£ 1 BT F OB RT3 £ DILE

Table 1 Yield of AcOEt soluble parts and a precipitate in products from reaction of
catechin (0.516g) with EG and NaHSOs

Neutral Acidic Precipitate Catechol
Time /min (mg) (mg) (mg) (mol%)
5 359 771 674 1.56
30 280 179 175 164
30 (without NaHSOs) 534 204 trace -
HooC

OH HooC OH
. 10
) oxidaion OH +

OH reduction  HO o O o OH
- = .

o OH OH 'COZ

COOH OH HO OH
[ :[ OH
COOH @:

OH OH
y
HO OH
Polymer
conplex mixture
OH

Fig. 5 Reaction of catechin in glycol- bisulfite liquefaction
5 HFFLDTYa—i - RLYAT 74 NERILRIG
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32 ARV, EL0-ADRG
Holz=F L7 a—jb NAYNT 7 A MEIZBITDARY VORISERY VA X9

YREEOGPCHTR R EZTL, NN A XV o REHOREDRISHEH I £k
ZonY. KOTIE, RISOHMBIBREG-1557) TARY VESMMES FAL T2 FN R IR,
MITRIAFY o ABERONERPCRE E L ITHEMLTEY, I7F 0L & LFE
CEERIGHEITL TS EEZHND.

i Before reaction
Smin
E
~r :
7Y B
PSS ;
© P
L4 AL 3 TRE -
Q o
= 2 15min
A 30min
r’f ‘i
AR
SN
—VA X R
2145 1155 625 229
Mw Range
Fig. 6 GPC chromatograms of products from reaction of suberin with EG and sodium
bisulfite.

Calibration of molecular weight: commercial polystyrene (Tosoh Co.)
6 A~V OBR{CLBEERY VA XY L TABEHOGPCr n= b5 A
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100

70
60
50

20 |
10

Residue yield /wt%

0 10 20 30 40

Time /min

Fig. 7 Yield of dioxane-insoluble parts of product from reaction of suberin with EG
and sodium bisulfite.

K7 ARY > OBE(CABAERY VA4 XY U RBEEH O E

B8IZAFHE R L L — ROBREAE(LRORME(LERT. EAr—RidbH0 L
305 TENENTELRIZ0%, 29.7% TH Y BRI OKIE & itk TNEI LT T &
BrREni. EREOXICRE T L ORRERFTLIZERTIX, IR Tl /=, #
=y, ARY VEOFERKCDROBRIBIEL, TOREAD—ARGVBIHETH LR
bhs.

R8T, FMEERIZBWTAIIERIZISD S0P NT TR LABAD LTWATED, Z0
BICAB LR R OBEHMENELTWH Z BRI EINTZ. £, STRIOLE TIIABKE D
FHMEE LD LA EEMEY. AFFROEL e — I FFEIINBR DTS B4R
X% (EHFL, 2001, ABEITABEIZHARTI =V VU T VERSENT b,
Yyr=yv, Fr=v, AR) VEOERKEHROBRZEEZESEALTNE LEZLND.
Lo TEBOBEOBLRIGOEE L RS T EDRISEBORMERII—KT5LEXD
N, WERIEZ &0 BRAIZIT O 729D11E, FERKCHRSS DERES Vs iE+ 25 »
NEETHIEBELILNS.
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Fig. 8 Solubility of barks and cellulose in liquefaction by glycol bisulfite method.
8 FVa—n  NAYPNT 7 A MEIZLD AT, PBEE SO 7 — X OLERRH
LRI LR OBER
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Summary

Liquefaction of sugi (Cryptomeria japonica D. Don.) bark was performed by the
glycol-bisulfite method. Conversion of sugi bark components under the liquefaction
condition was examined. Catechin, suberin and cellulose were treated with ethylene
glycol and aqueous sodium bisulfite at 250°C. Catechol was detected as a common
product both from catechin and sugi bark by GC-MS analysis of the ethyl acetate
soluble parts obtained from the glycol-bisulfite treatment. It was suggested that
polymerization of degradation products was occurred after decomposition in the
glycol-bisulfite treatment of catechin or suberin. On the other hand, in the cellulose,
the rate of the liquefaction was slow, and it was shown that the cellulose was
liquefied with the progress of the reaction time gradually.

Key words : bark, liquefaction, glycol-bisulfite method, tannin, suberin, cellulose



