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1. 2UBIC

T A ) BRALSR SR X BB OSATEIEE
Wb oL -7 VEEEU T2 HETH D, FF
B L OAEBEFRMEWICHEKT S 7= X DT
FHTHAZ M5 NTE7 (Hedges and
Parker, 1976; Hedges and Mann, 1979a, 1979b;
Leopold et al., 1982; Hamilton and Hedges, 1988;
HEWE - 7%, 1983; Ishiwatari and Uzaki, 1987;
Lehto et al., 1985)c & & IZHIEDIFFEDHEE,
C DG ETIZI00EE L EOFEILEW D
MO WaER L, IEREERYOTRTLY) S
ZVHRDO T )V 2BERR T, AN ¥
BLIUOMAEYHROERILEY (Goni and
Hedges, 1990a, 1990b, 1990c; i &, 1992 ; [LA
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T3 EEE LA, iR %E10meZEE KT 3 Bk 7 &5, LFMK, HRIFIEIEM (retention index),

L7=t%, O—4% 1) —T /KL — % — 12 Cilgfi L, GFE, N—AE—7, BELLEDIIATITTR
I TZAT Y TNVIZB LT, NERZE#EL LT b, BEREERT, E—2FFIX, REDS
n-Cly VHANVKVEDHLWITZFNUNZY) v E— (1992) BXOIIAS (1992) I2fE>Twb,

EEMA, RERBREEKR, M) XFL2 ) IALA Table 1 (2R L7fLEHON, ~=1) Y8 (22:

(Silyl-8 & 5\ X N, O-bis(trimethylsilyl) ace- Vh, 30:Vo, 47:Va), ¥V >~ Y IVHF (40:Sh, 48:
tamide) %50u1 %, 80T, 3HEFMIMZAIZTEE  So, 65:Sa), ¥ F INWH (69:Pc, 91:Ve) &
EiKkIbL, #AZu~x NS5 74— EESH WIENBEER2L ) 7= Y HFKOMBIN L&Y
(GC/MS) %47 o7: (RS, 1992 5 IIAS,1992), &L THILNTWALDTHA (Hedges and

GC/MSOHEIFEIZIX, /N 7 » 43005 GC- Parker, 1976; Hedges and Mann, 1979a, 1979b 7
74 =#H % INCOSS50HI MS 2 E#E L7-a > E)o RUEVa-FFVT7EFIVEE (56:Pg, 76:Vg,
Ya—% 3 X748 L 0E#E QP2000A-GC/MS 93:Sg) D A, 4-hydroxy-3-methoxy-e-oxo-
Y AT L - MASPAC200QP 7— # f##r > A 7 4 benzeneacetic acid (Vg) 3 & OF 4-hydroxy-3, 5-

PER L, FAZUu< 574 —HA7 412 dimethoxy- a-oxo-benzeneacetic acid (Sg) i3 Goni

1%, 0.32mm i.d. x30mER U AF Y E T — and Hedges (1992) 12X > TR EN TV A7,
(Phenyl methyl silicon {b##5& 8!, BE0.254m,  4-hydroxy-e-oxo-benzeneacetic acid (Pg) i34l

DB-5) R L7, BLoHTRESNALEWMTH L, T2, NV E

HAz7a= NI TOEEE, DToLE)T Ya,f-TVFF VTS LB (105:Vdop, 119a:
Hbo EAREI0C, # T LiEETC, 14  Sdop) D 2EDLEWIE, WFNLAMMIZLD
18iR 7%, 60-120C ¥ T30C /4, 120-235C £ T4 C TREEINZEZLDTHD, Ry EVa-FFVT
/%43,235-310C £ T6C/4rT 3&REAIRL,310T Lt FVBBLUORY ¥ a,p-YFF Y FOEF
1220-300 R L7z F Y ) 7T —HF RIZIEANY VEEDERMEE L, BEING) F o HROHEE
N RV AN #LTHY, 4%) 7= oiELEWE LTHE

BESHIEIA A VL2 EIE—F, 414+ /L& HEEZONS, BIZHIIRBE SNV E Y
JE70eV, 4 F+ Y LEiRE180T (QP2000A D a,f-V A ¥V 7a S VB (Vdop, Sdop) (7 =
£13250C), HIEOEE#MBEIZ50E 721390amu. =7 HI8Y (C6-C3) i (Nimz, 1974) &b o
A 5650a.m.u., AF ¥ v EMEIZL.5HTITo 72, TEY, T r=rHBEoRkdERN HE
LAY OREL, EBEWEDTAANRY ML HfILZEZ5ND,

EO—EHBLOA A VEROHAIMIC X B HBRRIC DTIZTAZARY PVBXUZDO@BRERT
LoTiTo7, TAARY bV, RROBROLE S L X
FOEOKIIIBEVIEBLTREL TWA,

F9AARZ PIVHIZLIELIIR SN S m/z

3.1. WO TILH ) BRILSRDBEERMDH R 147 4 * > 1% (CH3).Si=0*Si(CHa)s \ZMHE L, 4
A~ b7 4L FAHIZ22UED Y XF L)V (TMS) 1t

Fig. 1 [ZHEHERED L LT (a) BAWHERY ENERREL O OILEWIIRONDE A+ TH
BXU (b) /SA A IViEHEREY, FomEMRY 5. m/z 147 OEBUIAMZEEICERL, &
ELT (c) KEBMHERBHOAT A2 T MT T 4 PRI EIL A DB E I3 SN B DS, FEK
(TIC) %7R¥. 7TIAY) BLASBERYIZIE, ALEWOBEIIIBEED 5\ VIIZEMICEEL )
Fehhle, FeRhtke FoxT®, V2o =r7=x/— 5 TMS EXFHFEETAHAICEHEIERANS
VWE)R—BIVFA -4 EEHETITNE5, (Budzikiewicz et al., 1967) .
XTI T7 ) —VDEII—DHRELY
EF2720, 20~ b ST LORPEHOARLT
V25, Table 11213, 4B Y EF7-EBPDE —
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Fig. 1. GC-MS traces (TIC) of (a) Lake Haruna, (b) Lake Baikal and (c) Offshore Sanriku sediments

by alkaline CuO oxidation. Peak annotation, see Table 1.
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Table 1. Lignin phenol derivatives from lacustrine and marine sediments by alkaline CuO oxidation.
Peak » Composition MW Retention Base ,Diagnostic e . Possible
Num® Compound Composition MW (as TMS) (TMS) Index’ Peak fraff:z)tlon Idetification Source!
10 4-Hydroxybenzaldehyde (Ph) C/Hs0: 122 CioHu0:Si 194 1007 179 194,151 S
17 4-Hydroxyacetophenone (Po) CsHsO: 136 CuHis0:Si 208 1136 193 208,151 S
32 4-Hydroxybenzoic acid (Pa) C:HsO: 138 CisH20sSi: 282 1361 267 282,223,193 S
4-Hydroxy-3-methoxybenzaldehyde :
22 (Vanillin: Vh) CsHsOs 152 CuHis0sSi 224 1231 194 224,209,193 S G, A
4-Hydroxy-3-methoxyacetophenone .
30 (Acetovanillone: Vo) CeHi100s 166 Ci2His0sSi 238 1350 193 238,223,208 S G, A
4-Hydroxy-3-methoxybenzoic acid . 312, 282, 267,
47 (Vamillic acid: Va) CsHsOs 168 CisH240sSi: 312 1528 297 253,223,193 S G, A
4-Hydroxy-3,5-dimethoxybenzaldehyde .
40 (Syringaldehyde: Sh) CsHi00s 182 Ci:His0sSi 254 1453 224 254,239,223 S A
4-Hydroxy-3,5-dimethoxyacetophenone .
48 (Acetosyringone: Sa) CiwoHi20:s 196 CisH00:Si 268 1532 238 268,253,223 S A
4-Hydroxy-3,5-dimethoxybenzoic acid . . 342,312,297,
65 (Syringic acid: S} CoHioOs 198 CisHus04Siz 342 1659 327 283,253, 223 S A
3-(4-Hydroxyphenyl)-2-trans-propenoic . 308, 293, 249,
69 acid (irans-p-Coumaric acid: Pe) CsHsOs 164 CisH20:Siz 308 1689 219 147 S H
3-(4-Hydroxy-3-methoxyphenyl)-2-trans- . 338, 323, 308,
91 opermic acid (anseForulic acid Vo) CoHiOs 194 CulxOSiz 338 1806 147 *50.% S H
56 E‘I;E)Y droxy-a-oxo-benzeneacetic acid ., 166 CuHROSE 310 1596 193 310,205 I
7g *Hydroxy-3-methoxy-a-oxo- CHiOs 196 CiHuOsSic 340 1719 223 340,325 I G, A
benzeneacetic acid (Vg) PLES LA : ?
4-Hydroxy-3,5-dimethoxy- a-oxo- ;
93 benzeneacetic acid (S8) CioHiOs 226 CisH206Si= 370 1816 253 370,355 I A
4-Hydroxy-3-methoxy-a, 3-dioxo- :
105 henzenepropieicazid (V(Iiop) CiwHsOs 224 CisHxs06Si: 368 1887 147 368,353,193 I G A
119, -Hydroxy-3,5-dimethoxy-a, - CuHuOr 254 CuHxO:Si: 398 1958 253 398,383,223 1 A

dioxo-benzenepropionic acid (Sdop)

+ Peak number is referred to Ishiwatari et al. (1992) and Yamamoto et al. (1992)

> Retention Index was measured by the programmed temperature GC-MS analysis same as in the text using the
retention times of n-Cs and n-Czo fatty acids.

¢ S=standard, I=interpretation of MS fragmentation pattern.

G=gymnosperm, A=angiosperm, H=herbaceous plant
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Mass spectra of 4-hydroxybenzaldehydes.

EHIZPoBLUVoDGFFAF b X FNHE
RIBREOEZ OGNS, —h, #FA+ DT
L FNVEPOAFNVEERIZE (o) 2%d 5,
CZTERTAEINVET =F ¥ m/2193(Po),
m/z 223(Vo), m/z 253(So) ix, BEICHR~R7- %S

=~ w2 BRE ERS cmui U ThD, cREIART=F VI,
EHIZA PFUELEY (Vo, SoDHA), m/z 193
/@ e /@ (Vo) BX U'm/z 223, m/z193(So) ZHEHT 5,
O=Si(CHy)s = O=Si(CHy)y
EEy  ERE 4-b PO ¥ S REFRE

Fig. 3. The MS fragmentation pathways of 4-
hydroxybenzaldehydes.
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Fig. 4. Mass spectra of 4-hydroxyacetophenones.
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Fig. 5. The MS fragmentation pathways of 4-
hydroxyacetophenones.
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Fig. 6. Mass spectra of 4-hydroxybenzoic acids.

32: Pa (M=282): Ry, Rp=H
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Fig. 7. The MS fragmentation pathways of 4-

hydroxybenzoic acids.
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Fig. 9. The MS fragmentation pathways of 3-
(4-hydroxyphenyl)-2-propenoic acids.
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Fig. 10. Mass spectra of 4-hydroxy-a-oxo-benzeneacetic acids.
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Fig. 11. The MS fragmentation pathways of 4-

hydroxy-a-oxo-benzeneacetic acids.
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Fig. 12. Mass spectra of 4-hydroxy-«, 3-dioxo-benzenepropionic acids.
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Fig. 13. The MS fragmentation pathways of 4-
hydroxy-a, 3-dioxo-benzenepropionic acids.
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