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1. ¥ =

A IIHEEPBRT2err R, ~itlr—2BINY 7 =vOTHEREFOM 4
EoHHERSEERL T35, MRS IEHEBE/LAYOBEBIVEREYREL, B
VoA R T LRS-, TEZRFBEROLM, OHeB\\T, ZO5MA8LUaFR
BrBRNRERYRDC LiZicnA, LarL, HHERS AL CEEN G X UHER
RTY,

B, HBEOMZEL, THEAE - O OB 2RBRBE KT, HROEESH
TORMBRS AN IR, — UM TERCEET 5, 05 MOERIL - LHE
REMOLHBAICEEROBRELTT I EMRS, EHK, SEROERNT TR, HW
BRI BEIL, OHMMLE OBERBEENTRIN TS, ThbDBRFHHRE CIBEL L
h v 5 Cercidiphylum japonicum Sieb. et Zucc. MV 38 X U 5 = ¥ Larix kaempferi Carr.
M2 OBBAT IR 14 FOBBICELh, Thb 2EERBEERCL - DR LE58E
TH5,

—7%, b K= Abies sachalinensis Masters. X LEE2EE L R, & - LM OXF
BB T, ARMNCREOBIGHEHED 1 >oTHS, M =Y HOMERSH 7 =
/= BRY 7 VRIS TRERR, ThETCRYEOLAYHBEEREI AT
HISEND L K=y MO LSl DM OTREREREECE T, EFRERSREDLS
e B MERL T D IEEREZA R i,

EFRILL F=IMD ) 7 -V RERFATEDL S EFAHL, ¥BE LTV B02M5
7o, RIREER, FR7e~<t 75 74— (GO ODFEEAVTTbhlcbDTH S,

2. ® B

2.1 HHE LU

ERFOMEAAND, 1984 F 12 H, ELUBEKRZBEATERE L F~v (BR54FE, &
H25.6m, BWBER36m) TH5H, COHAAOMEF1.3m, 5.3m, 9.3m OEIFLLH
LEXS5 cmDFAlREZZOEL - THI V& 1SR L e, P V=23 - LM O
BWETHD, L LHOBIZPHRETSB T ras vy — A7) - ViR HZBBRIGICE
DiTo7, B, CORELEZMEBO EH L VML cHROHECEEL, E0EL
OB « LDHDOERE L, HREAVLEBIEHW EEOTEObOTHY, A - 0H
OERIEBOEGCRRBICL VHFILA, #EE1.3m oMK TE, BREBE X »HEIm-
SR % 2 & (Si, S.), LM% 5EFT (H,, H,, H,, H,, Hy) RFEIL, BOKS
ZEBRNR L VR L. AR, 5.3m OFHR»SE, A 28 (S, S, L 4 &R
(H;, H,, H,, H), %7, 9.3m oMk, LM 28EFT (S, S.), L 3&EFF (H,, H,,



PRy 7V OBBRSTE R - NE) 249

Hy) w48l (Fig. D, &3k, NAic
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) — VEBOARY EHHER & L,
Hids X 0GBl o#IER Fig. 2 ©iRT,
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mZA=A752arcAh, 300ml o s %
J—nEiz, 5COT +— g —A2bhT3
FRERW L, COBRMFL 4ERVIEL, B
bhicwE &L, BEYEEL, BEE
Bk, RHBEY RO, 0K, XbcA s
J — N R AR - 5 TR & RE
BesBlL, FRELZRELL,
2.2 HR/N2bI574—~ (GC)
A= —FARBERE T A7 r< /35
7THWL, BRES LY 7+ v EHOE
- EEETo>%. FWALTOREY TH
%,
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Fig. 1. Sampling mode of Abies sachalinensis.

Wood meals

MeOH extraction

MeOH extracts

LPE extraction

LPE solubles LPE insolubles

Fig. 2. Fractionation scheme of MeOH

extracts.

A= —FARERE 10 mg BREFL, 0pl o) v RBERT S, ZOBIKIZS50 ul
® bis-(trimethylsilyD -trifluoracetamide Z i 2 H& L, 70°CT 15 SR+ 5, BIH4L,
ERARBERL LT a-F27 2 a3y (Cp) OA VA7 2 VEW Gmg/ml) 10 4]l iz T

GLCEM E L, &R TEOEY TH S,

fE % - HITACHI 163

# F A& 2% Silicone OV-17, glass column (2m)

¥ ) ¥ —H2R N, (30ml/min)
A7 AEE 1180 — 270°C (2°C/min)
Avo=2vaViRE  300C

% I % FID

3. MR EE®

3.1 HHHoIH

b F Y BEBROABEINCERL AR OEEH MERAD £ £ 7 — AR % Table
1RT, 227 —AHHYEIHIET1.52~1.89%, UHMEET 4.33~11.43% %RL, T
ML SOMCTEECRHVERYT L, ¥BARTD 2 2 7 -2 O SR 0EE Y
Fig. 31t d, WThoBECE - Th, BREBHEDS, X vl - LHERA LML, &
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Table 1 Yields of MeOH extracts %)*
S S. H, H. H, H, H,
1.3m 1.89 5.21 11.48 9.01 6.92 6.53 4.75
5.3m 1.81 5.36 8.14 8.15 .5.76 5.14
9.3m 1.52 4.86 6.04 5.08 4.33
*: Percentage on a wood basis
Table 2 Yields of LPE solubles %)
S] Sz H1 Hz Hs H4 Hs
1.3m 0.56 2.59 7.68 5.84 4.11 3.54 2.21
5.3m 0.85 3.02 4.54 5.09 3.33 2.87
9.3m 0.61 2.17 3.06 2.84 2.38
*: Percentage on a wood basis
ﬁww H1 if\:bi Hz T‘ﬁ%ﬁﬂ%bfcfﬁ, N 9.3m
- SN/ TLE. & ) —e 5.3m
Hrzms B T ERY R L, T 0 e

B8, »YIVRHh T <) OBBARE
FomboER LR —BT 5, R—FH
B Eh & RFomBEO K TR, L
HECTRENRERNBD OIS, Sz,
1.3m H, %Az, 5.3m H, A, 9.3m H,
BETERFR 9.01%, 8.15%, 5.08%%
~L, HBRO BB T HEAIEEI L
5, —F, AMBTIE, BELVWEZRBADS
iz,

A8 — iy Bl — 7 L TH Y]
L, Aili=—7 A a]IEE O IRE % Table 2
wind, ¥, xoSMREY Fig. 4 1R
T, A =—FT AR BRI, AHWT
0.56~3.02%, /¥ ¥ T 2.21~7.68%LL A
THD, » %/ -1 5D 5 EH —

content (%)
<
B

e

L) oy L S L] T

S1 S2 H H: Hs H4 Hs
Fig. 3. Distribution of MeOH extracts in cross-

section.

*—e5.3m
O0——-01.3m

content (%)

T L ¥ L) T

Si Sz Hi H: Hs Ha Hs
Fig. 4. Distribution of LPE solubles in cross-

section.

TARBEIMOEIE I, AWM TIL29~56%, —7F, LI TIZ46~67% LM+ 2, BRERSH
B TORAM=—F VA BERMOFMOEEL, &/ —Ahitidy L FEE, WUHWS, XL - L
HERANLAMHEML, OB H, 552 H, TRAMELRLLE, MR T3
FHRERLI, ThODERIZ, 2/ —r#iBYWoERFRATCOSMOBEME, A
= —FARBOGHCHEEL TV B EERBL TV 5,
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Table 3 Yields of LPE insolubles %)+
S S, H, H. H, H, H,
1.3m 1.29 2.49 3.69 3.10 2.82 2.78 2.35
5.3m 0.95 2.34 3.60 3.05 2.44 2.27
9.3m 0.91 2.69 2.99 2.23 1.95

*: Percentage on a wood basis

Alm=—7 VAEHDOIE % Table 3 o] a—a 9.3m
*—® 5.3m
wiRL, 044 DEM % Fig. 5 ©wx, 0—o0 1.3m

LMEBMLORM=—T VREBETL I,
0.91~2.69% % LD, —F, LHFT
1.95~3.69% L AMF X h B EEXRL I, 19
EFEEA O H) w3 5ha#l=— 7 A TREH
3, ThZh3.69%, 3.60%, 2.99%% i~
L, A%/ —riiofdn & RkE, ¥&BF  Fig. 5. Distribution of LPE insolubles in cross-
BT ORRILOHE H, CRAELR L, crosssection.

¥, AMBCOEM=—FATBROEEL, 2/ —r#lihorh s I<—FHLi, L
L, LHBTOERNL, 27—t 3RieY, M2 1.3m H,(3.69%) ¥R,
H;, H;, H, H. rcxhth, 3.10%, 2.82%, 2.78%, 2.35% % 5, RiE—HKTy
AT 5ERERLI,

BlEn k5, ol - OFERTOZELVENLEE, EREMbLTRIERUE
MERLI, COBR, ZOBRMITEREEREL T L ETBRTELDOTH S,
3.2 NI BoRnt

F YR 2 ) B OTER T =/ —ABRGRY Y VETHD, ThETD
BRETRY 7+ Vv ERUSND7 =7 -G, BIZE7 K741 VRSIBEEI L TR,
TLC K X AMRETHEYF DO 7 = 7 — AL, BEAEFANMT - T VRERCER LI,
#HoT, HHBEIVBOLRCARKSEBAOA M= — F ARET LN RICKRET L,

PR YDy 7 VEOERO DAV ICERE, todolactol A (1), todolactol
B (II)®, todolactol C (D, todolactol D (IV)®, pinoresinol (V)®, lariciresinol
(VD?®, conidendrin (VID)?, isolariciresinol (V)”, tetrahydro-a*, 2-bis-(4-hydroxy- 3-
methoxyphenyl)-3, 4-furandimethanol (IX)?, secoisolariciresinol (X)¥® 10 € ¢ & b,
WTERL I SR TIEA L BB 7> vEHIRET B, secoisolariciresinol Bk < LD 9
BOEH LT Py HOMEHYORR CTERERRE IR TSR THS, GCTDY 7V
vav g4 s RO I :42.7min, II : 45.7min., I : 48.2 min., IV : 48.2min., V :
63.0 min., VI : 51.6 min., VIl : 59.0 min., Yl : 40.7 min., IX : 45.6 min,, X : 41.7 min. T %

content (%)
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5, T h b o&ESR D, todolactol B & tetrahydro-a¥, 2-bis-(4-hydroxy-3-methoxy-
phenyD)-3, 4-furandimethanol %, Rt (Fh £ 45.7min. & 45.6 min.) A hEFL T
BicdBe 0B IRECH -7, ¥1, todolactol C & todolactol D 3 Rt (48.2min.) A%
BE—BL T BDRABTH o #oT, ThEDHME ThEheELLEREYE

Table 4 Distribution and

Isolariciresionol Todolactol A Todolactol B
Tetrahydro-a*, 2-bis-
(4-hydroxy-3- methoxy-
phenyD)-3, 4-furandi-
methanol
Height in trunk 13 53 93 |13 53 93 | 13 53 9.3
Sapwood
S, 0.26 0.08 0.06 0.37 0.47 0.71 0.34 0.10 0.07
S, 0.79 0.50 0.47 7.87 12.19 8.27 4.63 5.14 4.87
Heartwood
H, 1.26 1.14 0.57 5.16 13.82 6.46 13.44 9.98 5.79
H, 2.711 0.84 0.65 4.77 4.61 2.91 10.07 7.73 3.03
H, 0.99 0.49 1.02 1.69 1.76 1.79 4.55 3.41 2.42
H, 0.98 0.90 1.17 1.45 5.62 2.82
H; 2.18 1.01 4.56

Percentage on a wood basis
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H U7, secoisolariciresinol i3GC D27 m=+t 75 &4 L COBRHNLEBEE LD, *OEERE

BIREALERLEAL O LHEL K,

GCRXBVI7IFVORRBOERY Table 412, XLRERSTOXEEF M TOSAIRES

Fig. 6~12 KR T, ChbDERS I, #
IR ARLTEY, &bl ToEs
BeZRIBHE,

todolactol A%, BV >+ v ik~
HEPMCH\CEYRL, BI25.3mAKS,
BIXUOH, rcxrh£ho.122%,
0.138%EL, FF=YyHDY 7Frvox
Eit@an—oL#E %2 bh 5, todolactol A
&, BAMLCBESET, BHCBKMARL
todolactol B % &£ B ¥ 5%, todolactol B
i, GC T tetrahydro-a*, 2-bis-{4-
hydroxy-3-methoxyphenyl)-3, 4-fu-
randimethanol & ¥ — 7 RXEE T 5 DER
TEY, WERXALLERELZHE L,
todolactol A D¥EH LK 54 (Fig.
T i3 1.3m B X 0°9.3m ML ©IIEEE
DEMERL, S HEZTVFhb 0.01%LL

&—aA 9.3m
102 1 o—0 5.3m
%) o0—0 1.3m
2-
B
g
3
1-
B T T L T T T

S S: Hi H: Hs H. Hs

Fig. 6. Distribution of isolariciresinol in cross-

section.
ot 15 9 &——a 9.3m
(%) — 5.3m
o0 1.3m
10
g
<3
o
o
5 -
L] M L} v r L}
S: S2 H1 H: Hs Hs Hs

Fig. 7. Distribution of todolactol A in cross-

T, S; WML Eh0.787, 0.827% D section.

accumulation of lignans X102 (%)*
Todolactol C Lariciresinol Conidendrin Pinoresinol
Todolactol D

1.3 5.3 9.3 1.3 5.3 9.3

1.3 5.3 9.3 1.3 5.3 9.3

0.34 0.69 0.32 0.14 0.84 0.43
2.81 4.59 2.52 2.12 3.86 1.65

2.39 4.87 2.03 2.84 4.72 1.32
2.714 1.98 0.70 2.29 2.65 1.05
1.1 0.79 0.86 1.86 0.93 0.96
1.39 0.51 2.22 0.74

1.20 2.69

0.26 0.02 0.07 0.26 0.16 0.13
0.38 1.50 0.33 0.34 0.58 0.43

2.64 2.87 0.88 0.82 0.90 0.43
2.16 1.81 0.68 0.82 0.58 0.45
1.73 0.66 0.54 1.63 0.52 0.33
3.43 0.76 1.05 0.54

2.32 0.70
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KIEZR L%, BcE»WEdT5, 2o
X 5 i todolactol A D¥BRFHTOHMHE
3 7=y HOSHBIEIAbhichstcd
DTHH, DX AL todolactol C,
DogGfid —HBAEII 3, GRS ic
todolactol A © todolactol B ~D{LEE
RNEBLET T OT, HH WAL
todolactol B OH¥RIzFE L T v-53 DL
HERINB,
— 75, todolactol A%, 5.3m D S, I
£ T#90.122%, H, WAL TO0.138%%H L,
1.3mBITIImDODZIhbDOHMMNOER
L3R D, oL H, I coaH
EH-HEBCHBLMbLTIBCR
L, DEMcHVWBIRT2ER 2R T,
#-T, 5.3m @ H,# £ T D todolactol A
DIER, FERC I AS, T L ABRED
LOLHEMIh DD, BETHLERD B,
todolactol B & tetraydro-a*, 2-bis-(4-
hydroxy-3-methoxyphenyl)-3, 4-furan-
dimethanol OHEFBX & LIcd DOGME,
WTFhoBBEs T H BT
0.06~0.13% DB AELXH T 2R LR L
(Fig. 8), Zh b DEpH S todolactol A @
BiKEAB I X 5 todolactol B DAL,
MG D ERETHh D b D LH#EE

15 &——b 9.3m

—2

0
%)

content

S Sz Hi H: Hs Hs Hs

Fig. 8. Distribution of todolactol B and tetrahy-
dro-a*, 2-bis-(4-hydroxy-3-methoxy-
phenyD)-3, 4-furandimethanol in cross-
section.

6 &——>N 9.3m

-2
1o ——e5.3n
0—013m

T L] T T L)

S1 Sz Hi H: Ha Ha Hs

Fig. 9. Distribution of todolactol C and D in
cross-section.

6 4 &———49.3m
%) o—5.3m
0—01.3m

content

T T T

T T
él éz H1 H: Hs H. Hs

Fig. 10. Distribution of lariciresinol in cross-
section.

Ahb, b, todolactol C & D D4 (Fig. 9) 13, todolactol A 38X U'B 0B &=
BTRRWLHAE3mARS, FE»LLOHER~E AWML T H, B CEAE
0.0487% %R L, TOHRBMEEIC-HMETS, ¥/, 9.3mAKRTE, S, WAL T2.52% DK
KIEE LB, B> BT 5 Fig. 9. LaL, - LM% BLTEOBREAD
HRIBEER LR L, todolactol AR B DX 57 lactol R HTB Y 7+ VD - i
HEFDETORWAHMI, OB CEARMERCT bl L 2REL, LD

PR LG LB b DTH B,

—7%, secoisolariciresinol %,

P = YREFTR, GCTHRERERBEYS25BED
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FLEIFTD bR ote, B = VgD Y 64 &—a 9.3m
7> v Tk isolariciresinol & isol 22/3 *— 5.3m
, secoisolariciresinol & isola- 0—0 1.3m

riciresinol DERDOHEE AR DH LTV 52,
EXRBIER, » 7~y KBRRIE 4
L, TofigEoR1L - AR X 5l Y 7 F
VANOLFEEBNOHAL LB BIETH T &
NIEWIhT59, LaL, b F=yER

content

T
S1 S: Hi H: Hs Hd Hs

Fig. 11. Distribution of conidendrin in cross-

T {%, secoisolarisiresinol & isolarisi- section.

resinol DHEER IV KL, Zhbol4a &

UL e OBIEM OV TREST HEF R L ] 9.3
%> *—0 5.3m

b ot 06— 1.3m

24
o> ¥ 7 v DTk, pinoresinol (%, §

A #0.0013~0.0053%, L% T 0.0033~ 8 1A

0.0163% % 5%, —%5, conidendrin (330 %t

T 0.0002~0.0150%, :L+#$1C 0.0054~0.0343 A S S S

ROHERELMN LI, ChOoZ@D Y /7Y Fig. 12. Distribution of pinoresinol in cross-sec-

i, A LHERcOBEMAMBOY 77 vic tion.

HAREE TR, EHrLHBTR—ResmTsEELR L (Fig 11,12),

227 -2 OBBHATOSME EB~BATIERIBD LN B, Azl
S DA &/ —AHEHOSHEE, 1.3m, 5.3m, 9.3m TEREH 1.89%, 1.81%, 1.52%
THY, S, T5.21%, 5.36%, 4.86% %7 T, ZOHZMOBEMILHIICHNTERD L
h, BLTHEEIOLHEORS BAMEI L H, 22/ —rHiioal=—F AR
s X O — 7 ATEREOW T RROEALRRD bh, EH~BIEEETT,

—7%, BRELEEZ) 7+ v OBRAROAMIRRAUTH Y, —EOFEMIIRDE -, =
DEIERFATOSMEZELIBEERIITS, - T, HEHRTOEY 77 v OHHE
DREH S, LM & DBEMYIEMT > L XEETH 2,

4. & =

FF =Y EBRICISFE 2 2 - A YOS ORI, HREREDS, Xl - 4
MER~ LML, BRAMH, cRBECELLE, fcRVWBRPT5ERYRLEE, 20
BIEENL, »Y 507~ yERARBVTIZD LR TS,

F Py ARBREILEEL 7= - ARSIV 7+ VETH Y, &< todolactol A
(1) DEHERMNE, T, todolactol A D¥FEFETODMMICIE, AMIMORAAIEKX
BB THHEANED bR, ZDEL, I OWACtodolactol A DESERIERTHR
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el & &RET 5, —F, todolactol BUII) o x iDL EIBAEYETAERMERT. =
nHDOEMN S todolactol A DORKEIBEIC X 5 todolactol B ~D{L3Eg#IL, O#{L & OBIE
YHERI L85, todolactol A, B, BLIVED7AFA{LORIGICE Y ERT B LHEIIS
todolactol C (IID, D (V) %, & - LMER CEEHEMAEBD Hh, ZhbO{LEE/H
DM LI e W IER T B Z L 2Rt 5,

A OMTERR L P~y BomBRS, By rrvd ik, »v5H075£74

y BBIAT=IHMD 7 IR AV rrvoLibicfEs kT @k BV -8
B O LICE<BIE L T 5 & & ARB X huiz,

L Lighh, V= HomERST, Gl=—-FAREHE1.3mOH, §Tx £
s =i, WETRICHEL, DM TRERCREET S, o TUHBROBALL Y
Chbhal=—FARBHORG OBENLETH 5,

| &

EPRLT OB ), BOCHI IR ARBRE (B, KAXRA v LETE b
LOBEBLRTIRETH S, ¥, BBORIUCEL, LBEERRBOSMIHELTLE D
e CHELYRT H2RETH 5, X HARRO—MIISHHEP LT R A £ (60304032) 1
Lo TfTbhicdDTh s,

X S

D EaEE “HMRNckG RGOSR LER BIB), —»YSHO7 I A ¥ oshi— it
KEPHR, 44, 381-394 (1987).

2) EREE “ﬁ#l’ikkﬂbmtﬂﬁiﬁoﬁ?ﬁ&%ﬁ GBIH), —»7~vERO7 =/ —-ABH-" 1t
KEEDI#R, 44, 1417-1434 (1987).

3) TAKEHARA, T, T. SASAYA, T. KOBAYASHI : Extractives of Todomatsu Abies sachalinensis Mas-
ters I. Lignan esters in the compression and opposite woods from leaning stem; Mokuzai
Gakkaishi, 26, 274-279 (1980).

4) SAsAYA, T., T. TAKEHARA, T. KOBAYASHI : Extractives of Todomatsu Abies sachalinensis Mas-
ters II. Lignans in the compression and opposite woods from leaning stem ; ibid., 26, 759-764
(1980).

5) 0zawA, S., T. SASAYA: Extractives of Todomatsu Abies sachalinensis Masters IV. New
cyclolignans containing a lactol ring from the wood of Abies sachalinensis; ibid, 34, 169-175
(1988).

6) 0zawA, S, T. SASAYA: Extractives of Todomatsu Abies sachalinensis Masters V. A norvel
dibenzylbutyrolactol lignan from the wood of Abies sachalinensis, ibid., 34, 851-857 (1988).
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propane trimers from the wood of Abies sachalinensis ; ibid., 37, 69-75 (1991).
9 EAEE : “AMFBOLE —AHOLERI—" | SHUR, OIHA p.105-119 (1983).

Summary

This paper has investigated the distribution and accumulation of the extractives in the
wood of todomatsu Abies sachalinensis Masters. Several samples from the sapwood neigh-
bouring cambium to pith in a cross-section of wood disks taken from three heights (1.3m, 5.3
m and 9.3 m) were extracted with methanol(MeOH) (Fig. 1). The MeOH extract then was
fractionated with light petroleum ether(LPE) and divided into LPE solubles and insolubles
(Fig. 2). LPE insolubles was analysed by the use of gas chromatography (GC) with
todolactol A(I), B(ID), CUID) and DAV), pinoresinol(V), lariciresinol(VD), conidendrin(VID,
isolariciresinol(V), tetrahydro-a*, 2-bis-(4-hydroxy-3-methoxyphenyl)-3,4-furandimethanol
(IX) and secoisolariciresinol (X), as standard.

The MeOH extract and the LPE solubles in the cross-section gradually increased from S,
to S, in the sapwood, and then reached the maximum value at the heartwood near the sap-
and heartwood boundary for each height (Table 1 and 2, Fig. 3 and 4). The distribution pat-
tern of the LPE insolubles was similar to those of the MeOH extract and the LPE solubles
(Table 3 and Fig. 5).

Lignans were the major phenolic compounds in wood constituents of todomatsu. By GC
analysis, nine of ten compounds as standards, except compound X, were observed in the
chromatograms of the LPE insolubles. However, compound II and IX did not showed a dis-
tinct separation by this GC each other. Their retention times were 45.7 min and 45.6 min,
respectively. Therefore, in this paper the overlapping peak of compound II and IX was calcu-
lated as the content of compound II, todolactol B. Since compound III and IV have the same
retention time (48.4 min), the peak originating from compound III and IV was used to deter-
mine the mixture content of both compounds. The contents of the lignans are listed in Table
4. Distribution patterns of most of the lignans were similar to those of the MeOH extract, the
LPE solubles and the LPE insolubles (Table 4, and Fig, 6,8,9,10,11 and 12). The distribu-
tion of todolactol A(I) at tree heights of 1.3 m and 9.3 m, however, had a different manner
than that of the other compounds (Table 4 and Fig. 7). The content of compound I at S,
neighbouring sap- and heartwood boundary in the sapwood reached a maximum value of
0.079% at 1.3m and 0.083% at 9.3m, and then decreased as it neared the pith in the
heartwood. This suggests that todolactol A chemically converted to an other compound such
as todolactol B at the sap-.and heartwood boundary. On the other hand, the content of com-
pound I at 5.3m was 0.12% at S; and 0.138% at H,. The distribution pattern differed from
this compound I in same the sections at tree heights of 1.3m and 9.3m. However, the con-
tent of todolactol ACI) at S, and H, appeared to be essentially equivalent to each other.

These findings for the distribution and accumulation of lignans suggests that the chemical
changes of wood extractives at the sap- and heartwood boundary could be closely associated
with the heartwood formation.



