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BAROMBESZEHBADILAHEICEL TWwa5, 1HEICLTHERENTWBLRT
37\, —H, = VB pinosylvin®, # 7 7 & flavonoids?d & 5 i liti&, BICKH DR,
IbAMBEEIrRBIN TS, 208, HMHERFTIIAMOERE, BEMKRONRE LD EHE
W, B V7T BT ARBIE, ETRICLEDLY, 2, AMIEICBITS
BrOARERENROMETRTCOMEERL L THMbL) % 3 Rkeiwn,

=%, KMOEBEBREE ITOMERICEL, BBERMIIENE 5 IcBEL TwahicD
WT, RIEFTWELR L BRI, BBRENE COMERINSAHILL - LHICBWTE
BRI L ) DEDIBH LN T B%, Lo L, LHHbicE ) iSOt FERNERN
HREBFTFERVZT, OMIEDBEAN 1 DICERIERLZ LERTILENH B,

B BWT, &7 T Cercidiphyllum japonicum SIEB. et Zucc. #M R FEIFM LS
iZ flavonoids TH Y, ZNLIEMPICESoAL, B - OHERTHEY, BIICEL WELE
LT3 ZE2BRL . &V 70808 53 flavanonol @ ampeloptin TH 1), =
Nz MDA ICHER I N2, B UILESEED katsuranin 3EZFHFMT—RicaHLTH), 2
DAL Lk H @ ampeloptin £ AR ORIEK & L THOEBES K & V>, katsuranin #* 5 am-
peloptin "D ERBAREREN S 2113, FL WLEELANL KBEBRI» T b i
(7% & 7%\, ampeloptin DA O BBERILHE - LM EROAMBEZED.LHICH 2 IcE L, BEIC
L YV DEERRLIZ, ZOZ LR OHBIZHEE - DHMBERTEERTNEL LT
ELZ22XBFTHINTH S,
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% 7= Larix leptolepis GORD. 127V 7 &L [EEk, HRLEHFB LML ETL8EN 1 HT
0, HBHER flavonoids 2 &F T2, TNE TS, A T=VDTALa—LiBE, =
—TAABREZREEL, QBN 7= /- VEL I 23R 7ne b 777 KBARY }
WV (GC—MS) THRRL 72", Zhbanifbdnd, 105 flavonoids TH N, N 5Hii 55
o flavanonols 8 & % # glucoside, 2 ¥ flavonols, 3 flavans 7 LB - TV %, Hi)
32 1A phenylpropane % A #AL & 3 %2 monomers, dimers (8—g8 type lignans% &
{r), trimers B X Uf tetramer T %,

EEDT7 = 2 =NV, AV IHICRLN L i, BEAELLETRT Y
I, FRENL D UHEREIZHErOMAEBL LD, ¥R7a=r7F7 (GC) BLU
HR7a= b7 7—HBBARZ b))V (GC—MS) DFEZ AW THIERSOBBRNTHEE
BETL 72,

2 =R B

2.1. #HHBI UL

BRI L 2RRHIFROTAVLERB LR L LN TH Y, B/ H EER TRRL
7z 7=V (Larix leptolepis GORD.) (Hikh 47 4, MEZE 23cm, B 20.8m) Thd, =N
BtRARD 1.3m, 5.3m, 9.3 mDEFALL D S5cmIBOMRE 2 WL RBL, Fig. 1IoRT L5
HE»HREICELLEFBICENFNRE Z2RML 72.1.3 m O THMU & D A8, i
B2 i, REIZEEICAI - FREBICHBEBEDDIM» 5 2 78S, S, & 5ICEKEL T
#5 58 Hi, Hyy, Hyy HeB X U Hlo 50 L 72, BERRIC 5.3 m OPRD & 138 2 # 7, 84
2 5Fr, WM 4 ARTICHEIL, 72, 9.3m DR SBE 2 4 A, B2 #FF, LM 3 £ ARTIC
SELE2 B L Lz, wTFhosREd Willey mill T3 L, 40 mesh @i@7 L 0 MR,
BE L7z EB & UARRDEREHL 50 % EtOH T 72 Bffisht L 72 B % @30 L 7248, R
FHIBFUH L WBETHLE L 722, 3 3 EoMHBRIETHR 2 2%, Bic 95 % EtOH T 72 B¢,
1B L 722, £ ToMBEE AL, BEZEEL, BonHbWE2REERE, BEL -,
koMt &3 Tablel IR L 72,

EtOH #iti ¥ > n-hexane, chloroform ¥ X tf diethyl ether iz & 2% 5lit Fig. 2 0@ Y
Thd, EBRTHRNERLILED dioxane/H,O0(V/V)IZEML, 50ml DK %02 7244,
Fig.2 D & 5 CHERGF 24T - 72 BEEDH B L OB (residue) 2 JEL 72 (Tablel).

EREHER D S,, H,~HEBAL L D185 N7z diethyl ether TARAOWE 7ot 757

(TLC: toluene/formic acid/ethyl formate=>5/1/4(V/V) ; €%l ; diazotized sulfanilic
acid: DSA) DBREDFER, TN 77 7L 3 vidFkEdtaxifolinlic L VRS LTz, =
N7 773 it Sephadex LH—20 (781 : acetone) HA T L 7u= k7574010 & Y taxi-
folin & A SrIC4 A L 72, taxifolin D &ZEALIZ 1T 5 BIEE % Table 2 ic/RL 72,
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EtOH extract
7 7 dioxane : warter=} : |
o warter 50ml

] 1 solubles
‘ !

II II[ I, [’ 'r ,r r
[/ { { ! t solubles

1.3m RO (0 % 6 ¢ 6 % @ o -diethyl| ether
1

r 1
o ! : ! ' : solubles residue
Bo BiS, S, H H, Hy  H, Hs

B, : outer bark, B;: inner bark, S: sapwood, H : heartwood

() i Fig.2. Fractionation scheme of
: annual rings

EtOH extracts
Fig.1. Sampling mode of Larix leptolepis GORD.

22, HRIRRMYTF (GC) BIUHRIaR b5 7—RBARS P (GC—MS)
SHBrnaimo ek, £&ic GC B LU GC—MS 2B, 4175 Bl &K
B L B 3 trimethylsilyl trifluoracetoamid (BSTFA) T trimethylsily 1t (TMS{t) LT
v, tRZ 1 ~2 mg 27> 708, ¥ ) AfEEIo 0.5ml & 32 110°C, 5 min MK E
ST TMS 1tEB # /L 72,
GC i3 3 % silicone XE—60 #FEHML 22 2m DA F XA F Lk D4T- 72 160°C~250°C, 2°
C/min, N, 40 ml/min, FID), #E#%(3 Hitachi 163 Gas chromatographic & -7z, %7z,
GC—MS iz ETTHAML Y bR 2, JEOLJ]MS—D300 (5% QF— 1, glass

column 1m) 2k D47~ 72,
3 BBEBIUEER

3.1. HHPORHE

AR & 0 R 72 IR OB EF A & 3ALo> EtOH Hi 4 i3 Table1 iR 4%
Thb, BopIcKEE BERSOMIC, HEWROBEL WEIBHLNE. & TwThos
BORBHCB VT L, NEERZEROBEL EET 5. ABICBV T, BRERENS, &
030, CHEROTLI S;~ EIZIZE L 2 EH IcBST 2EAERL 72, LirL, AERERBO
OHMH TIE, Thbnf¥idmE Rz, ZOEMIZA Y ITHOBEICLBEINLY, &
Lz, 1.3m, 5.3m & 5 ORM T H,oWE H, CBAICEL, DSBAm-BoT 5 2%
T, 20, LHERTOMBYOE L ROELIIBELMLT, LIZRALERERLL
(Fig.3)e 2NZ LR ZNBREFECERLEARITbNLI LE2TRTELNTH S, %
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60 7 A——a 9.3m
50 - ®——@® 5.3nm
40 - O——O 1.3m
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g
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S o
t T ] T T T T T T
Bo Bi S, S, H, H, H, H, H;
B, : outer bark ; B;: inner bark ; S: sapwood; H: heartwood
Fig.3. Distribution of EtOH extracts in cross-sections.
Table 1. Extractives in larch stem
Ethanol Extract n-Hexane Solubles Chloroform Solubles Diethyl Ether Residue
%'l %tl %ﬂ Solubles %tl %tl
T:{;Lgh“'(‘m) 13 53 93|13 53 93|13 53 03|13 53 93|13 53 93
Outer Bark B,| 7.40 840 873 ] 037 051 0.64 | 1.06 153 0.70 [ 222 1.47 1.45 | 3.5 4.89 594
(6.0 (6.1) (7.3)| (14.4) (18.2) (8.0) | (30.0) (17.5) (16.6) | (47.8) (58.2) (68.0)
Inner Bark B, |41.50 56.90 34.40 | 0.95 3.18 2.51 | 2.61 597 0.86 | 3.07 4.15 2.54 |34.86 43.59 28.50
(2.3) (5.6) (7.4 6.3 (10.4) (25| (7.4 (7.3) (7.4)]|(84.0) (76.6) (82.8)
Sapwood .
S 29 33 27406 07 0905 047 030015 033 01215 175 1.39
(23.3) (20.3) (33.9)((20.3) (14.3) (10.9)| (5.2) (10.0) (4.5 ] (51.2) (52.7) (50.7)
S| 257 210 253 | 041 051 0.98( 0.62 0.27 0.25 031 024 021 1.23 1.08 1.08
(15.9) (4.3) (38.7)](24.1) (12.8) (9.9 | (12.1) (11.4) (8.3) | 47.9) (51.4) (42.7)
Heartwood
H| 52 641 5641 042 08 05 033 040 0129 1.96 223 1.74 | 254 290 3.12
(8.0) (13.6) (10.4) | (6.2) (6.2) (3.4)}(37.3) (34.8) (30.9)] (48.4) (45.2) (55.3)
H.| 689 569 519 098 0.69 060 | 0.80 0.47 0.22 ] 270 2.13 0.69 | 2.41 2.40 3.68
(14.2) (12.1) (11.6) [ (10.6) (8.3) (4.2)|(39.2) (37.4) (13.3)] (35.0) (42.2) (70.9)
Hi[ 574 435 3,701 0.8 063 0.66 | 0.44 0.48 0.57 | 1.48 0.88 0.62 | 3.02 236 1.85
(14.0) (14.4) (17.8) [ (7.6) (11.0) (15.4) | (25.8) (20.3) (16.8) | (52.6) (54.3) (50.0)
H,| 5.14 3.5 0.60 0.46 0.32 0.46 120 0.30 3.2 2.4
(11.7) (13.0) (6.2) (13.0) (23.3) (8.3 (58.8) (65.7)
H, | 4.91 0.54 0.45 0.61 3.3
(11.0) 9.2) (12.4) (67.4)

*!: percentage on a wood basis.
*2: percentage in paranthesis on an ethanol extract.
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FEFETOZOMBEHA & IZAFREIC, F—BICERENLZERBN 7 7 7L 3 > DimED
MiciRFELVWENZREIZDHLN TV, L L, BROLBEHEERNCERS LML, #l
ZIF1.3mARTH Hy, 5.3m TH Hy, 9.3m THH; 7773 313 %%5.74 %, 4.35%,
3.70 %0t mE AL, BBROTHL ) EBABWELICEBS L TWEZ L BRESND,
CHRAKICIIMBIVSImOARNDEH, 777 a>icBnwTi@sH LN 5 (Table
D, 1.3mH,#icE T2 EtOH #ilHI 5.3 m H Hic BT 2HEHL N BEFA L, 2
5.3m H,## ¢ n-hexane & & U~ chloroform %4 1.3 m BEMEHZ 0L & ) #HICEW
% RL, TNLNEBICLZ2 LML, THORCELBEENLESD S,

EtOH #iii# % n-hexane, chioroform, diethyl ether # F\v»THHE L 72 &5 30 B E
A, BEAMOINE% Table 2 12777, n-hexane, chloroform T iE#RIZ EtOH Hii#ic R s n 5
o, BENHHIARIE N FHERIEVEMETRL 72, —%, diethyl ether F[E#ERIC DWW T
12, BB LUK E DM TBRILDEIZ % <, B diethyl ether B[ #RIZT, LHEFR AR
.08 Hy, H,d 2405 12 B&K T %, 72, n-hexane 35 L UF chloroform T i&#%i3 # N4 A5 k18
KBWTHLE RNl T VRENLEZER»BH LN, THIZKL, diethyl ether TTEER
DEEFHETOIRREIRT S ) —LBHIO ENE & —KT 5 (Fig.4). 213 BtOH #
WYL ZEFH BT O DMEIE L diethy] ether FIBEBOFHFIC L VK FEL TWB L2
TRY 5,

(%)

N

)

content

0.5

Bo Bi S, S, H, H, H, H, Hs

B, : outer bark ; B;: inner bark; S: sapwood; H: heartwood

Fig. 4. Distribution of diethyl ether solubles in cross-sections.
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Fig.5 i EtOH #ilh &4 S 1 5 S Em S & R IHREOMREA 2 T+, Bl
EABETRFIITNLEWELSRL, 1.3m oWEE EtOH MM 41.5 %, 84.0 %0
HE2EETS. MR LEBEO CERICTET 55, LENKRIZ, HEHEENK
BEICBEHINLCESICE VB EIN TV IR ERTLNTH S, 1.3m T ST Ti3
M (2.57%) B, ATIBDARBERLEZE TS, KR TOREFBUCK LN EABRO%ESIT S
ZDARRTH 35, LM TIHERO LR~E,icHNT sERr88 3N,
n-hexane FIEERIIBIE B L UAREBHS D 3.2%~1.0 B LLINTH 5. EtOH Hithidd 1 504+
TidBE216 %~39 %% idods, —F, LTI 8.0%~18 % L{EL &), HERTII LTES
WEZ YA % H§ 5. chloroform FEE ORI 51T 5 Z16IE n-hexane JHHFNEh &
(=L, BMICEROHTRADVERTH S, /2, SHEOMERQ.3m Hy;5.3m
H,;9.3m: H,) IHBEHEMELT T, ZOWMIIEAROKRBEENMEIMEL, Z0Hk
RELEERPBIORBICER SN IBRLEBRLIHLHEINDG, 2D L) LBRIE n-
hexane FHEMWOBEICLBEEINS,
R R A MIC BT 5 diethyl ether TR L3D 2 A ETARIC B WEZRL, #
2%I2HET 2, AFICEB T2 5H0MIZATR L 72 & 5 12 EtOH il 54 DR & & <

, s,
100 — |,
(%)
1c¢
|

S, H, H; H, Hs

500 —

a b c

B, : outer bark ; B,: inner bark; S: sapwood; H: heartwood ;
a:13m:b:53m; c: 9.3m

H : »n-hexane solubles; C: chiloroform solubles;

E: diethyl ether solubles; R : resdiue

Fig.5. Fractions of each ethanol extract.
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—¥T 35, L»L, BHRIIBITE ZHFHEBIE #n-hexane, chloroform FI#EERIC b~ T
EWETHB, —F, GHATRGLA >380cHmL, MoTEH e NG LEH 2 RT.
1.3m oARIC BT 5 S, diethyl ether TTiEEIZ 0.22 % TH2H%, H, Tlz £l 1.61 % ¢
B TIEC LMY 5, #Ei2 EtOH fitF, 37.3%ICETAETH 5. 1.3m ARNE, Lo
WHRICB T 5 BHEHNEIL, n-hexame B & ¥ chlorform %7 EtOH L ) DR
KnEEs (25.8%) %, FEHL (S,— H,) T diethyl ether TR D HERK 1B 57 12 BE &2
—¥¥5 (25.2%) Tt %mL7% (Tablel), L4 L, n-hexane, chloroform Wi&#HEELRK
S35 GBIV .08 diethyl ether BIEERBEE 4 I {bFEIR L 2REEZFHEOMER 5
BonTwiwn,

QUG oG oy

I. R=0OH Taxifolin 1. Quercetin IV. R=0H Catechin
II. R=H Katsuranin R=H Afzelechin

V.

V1. Seco-isolariciresinol  WA. Isolariciresinol X.. Pinoresinol

HOH,C OH

,.o

VI Lariciresinol  IX. Liovil  XI. 1, 2-Bis (4-hydroxy-
3-methoxyphenyl)-propane-
1,3-diol

3.2. flavonoids 37 & HER

AR A AL EtOH HitH#y > TLC ##rid s & oI flavonoids 2 HE T E Y, =
N EERTTH IR LB, GC—MS SR, #ETHERSFIC flavonoids HiFEE
Eh, &5iz, KEEWE O flavonoids iICHEB N H B Z L #RL 2. KBHBEHWORE
Ti3, Z o flavonoids 12E & L T diethyl ether A[iAERicE R L T2, KB flavonoids 1
-8 % B F, flavanonol o) taxifolin I 7HEZ & 41, & { i taxifolinl X EERDTH 5,
1.3 m MR .04 HZR AL T taxifolin 12 1.85 % (GtA#) TH 3, = iR EtOH #hH
M 27 %% 5o, [FERAL diethyl ether FTiEE8) 96 %IcET 5, & I LMAICB W T,
i % R b " diethy] ether 7T & B3 75 & taxifolnic &L DK X2 T3 (Table2, Fig.6).
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(%)
2.0 4
[
O
"° A———A 9.3m
HO Y OH ®&—@ 5.3n
1.5 1.3m
-
=
£ 1.0 4
[=}
(8]
0.5
Ll T T T T T T T 1
Bo Bi S, S, H, H, H;, H, H;
B, : outer bark ; B,: inner bark; S: sapwood; H: heartwood
Fig. 6. Distribution of taxifolin in cross-sections.
Table 2. Flavonoids in diethyl ether solubles (%)*
Taxifolin(1) Katsuranin(Il) Quercetin(Il) Catechin(IV) Afzelechin(V)
Height (m) 1.3 5.3 9.3 1.3 5.3 9.3 1.3 5.3 9.3 1.3 5.3 9.3 1.3 5.3 9.3
Quter bark B, 0.065 0.030 0.022 | 0.069 0.030 0.033
Inner bark B, 0.240 0.350 0.590 | 0.022 0.013 0.013
Sapwood S, 0.001
S, 0.09 007 0.1 0.003
Heartwood H,| 1.49 1.57 1.66 | 0.003 0.004 0.001 | 0.005 0.001
Hy| 1.85 1.40 0.49 | 0.001 0.002 0.002 0.001
Hs! 0.90 0.25 0.26 | 0.004 0.002 0.008 0.016 0.002
H,| 0.8 0.18 0.003 0.004 0.008 0.002
Hs 0.31 0.005 0.016

* . percentage on a wood basis.

% 7z, taxifolin HAREEEF M THA7AIL EtOH #iHi4$ & f diethy] ether T &EERN5FH D
¥®E L (8L, 272 VHBHOFHNMMEREICEHCBRERLTWEZ 2R L, —F,
katsuranin IT /3 0.001 9% ~0.005 %, quercetinII iz 0.001 % ~0.016 % #&FH CHEMEL, 33-
DM ToaHoRBERES LNt (Table2), 2 s 2BNILABHIIBH THETH Y,
diethyl ether [ taxifolin i2 & - TREZNE L V> TBE TH VW,
taxifolin M ##3% I katsuranin @ BIRIZ 1 DOBEKBEHIBAIN-HETH S, 77
R4 FBRCBITZ2KEENDEARIMEIRET L KBERRIICHIRRIN TS,
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quercetin {3 taxifolin DEALRBETH B, 8 - IMBERTHOEL WLFERIFETEZ LR
HEINDH, AV IMICBRBEIN L HiIC, HMAHEE T flavanonol — hydroxylated
flavanonol — flavonol »—ENE{L LA —EITHLNLOLEEL TL, » 7 VHARIZE
R EBELEARBERE L IIHE L,

—7, B # flavonoids i3 flavans & ) K & i, GC—MS Zrn#R4 & 3 flavano-
nols B L * flavonols I3 FERE E N e\, WK ICEH X LTV 3 flavans i3 catechin IVEB & F
afzelechin Vb b, # 72V BENT = / —VIRIC OV TOLBORRE 5 &>, B flavans
I3 FE 2 Mtz (—) epicatechin DEFE L M5 LTV 5 %%, FBFZE T3 catechin 3 & U (—)
epicatechin iz 7 v=} 77 A CEBELERI N T 5, flavonoids E A DB A &
chalcone 2 flavanone # 5= & L, Mfb, KBEER &8, BTE0¥ELEETHRA
& o flavonoids D ERIZ OV THBEIEHEI N TS, L L, flavans # catechin Al 5
flavan-3-ol MO ERICII T L HBAH» B S N T\, flavans 28K & V1872 2 LITKRKEN
flavonoids & EABMICL ) RU 5B EREAL T3 2 L 2R %, KK flavans
NERKERIZTable 2 IR L 72, (L&MW IVizB K flavansO EERFTH Y, & CICHEEICH
ZichkT 5, L LA taxifolin i~ 2 L FL ({EWETH 3,

INLDRER, BTV DLHMEBICHE S flavonoids NE{LAHRERIL taxifolin DFE L v»
EREVZ B,

3.3. Lignans 3% & K

INFTTHH T VHBRFOREIZEEL, lignans i1 diethyl ether T L5 Z &7
BHLENTWB?, L L, diethylether Tizh =YD 7 2 —nH, & (i faxifolin 4% H
L, 6%, SBEDBIE T lignans IZIRERS & L TRBLNEHEH S, ZOFERAICL ) B/

Table 3. Lignans and related compounds in chloroform solublues  x10-% (%)*

Seco-isolarici- Lariciresinol Iso larici- Liovil Pinoresinol 1, 2-Diarylpro-
resinol (VI) (i) resinol (VW) (IX) (X) pane-1. 3-diol (XI)
Height (m)| 1.3 53 93|13 53 9313 53 93|13 53 93}13 53 93|13 53 93
Outerbark B,| 2.2 35 1.7(15 9.2 20| 3.0 4.4 26| 49 50 14 |51 86 43| — — ~—
Innerbark B, 2.6 25.3 34|15 — 0.6 — 80 1.7]15.8 31.6 2.2 [9.3 - - - - -
Sapwood
S| 3.0 08 11{-— - 1.2 1.4 05 - - - - - - -1 1.2 47 17
S| 1.4 09 12§ - - 211 05 08 19| 1.0 0.7 1.0 | — - -1 25 07 10
Heartwood
H| 14 10 20— 10 03] 16 1.8 33! 16 17 23 (- - =05 07 03
H,| 63 24 06]2.0 0.7 05| 87 27 2.1} 25 14 05 | — - - 23 10 1.0
Ho|{ 21 0.8 1.1(28 04 1.2( 34 10 55} 18 17 15 (— - —| 11 05 11
H,| 1.7 14 0.4 42 14 1.6 2.7 - - 1.0 0.7
He| 1.1 — 1.5 0.8 - -

*: percentage on a wood basis



AT VHBRDT 2 ) — VS 1427

22Tl lignans % 5883 5 7DiZ# L 72 chloroform # diefhyl ether T BH NRIERIC R 7214
HiRIEZ1T- 72 (Fig.2), BN #ERiE Table3 ISR L7z, 272, $EFHETHSHIL Fig.
- (-

(%) /

A——A 9.3m
®—@ 5.3n
O——C0O 1.3m
-
=]
S 1.0+
=1
o
15
0.5

.

LI Lf T T T 1 T T T

Bo Bi S, S, H, H, Hy H, H;

B, : outer bark ; B;: inner bark; S: sapwood; H: heartwood

Fig.7. Distribution of CHCI; solubles in cross-sections.

AEEEALD chloroform T[AEERIE 0.21 %~0.47 % % i, diethyl ether TEIIZ A &5
1B BRI e AR % BB BE, = DRI 1T BIE O — 8B L I L, % 72, n-hexane TTA I i
BLEAZHI»EHRL TWrL0L#EREINE, LarL, £HELVELAARKED
chloroform TEZILBH CHEBENEWEZRL, LM TRELT2EMERL 72 (Fig.5).
7z, BESRBUIE TR 2MEZ2RTAY, 310072 & 52 2 DEALIZ ARERAIEATZ BB I A
B, HELZAPEEFHEIIRL2IDEHEINS,

zua= 777 (TLC, GC—MS) ¥R, Z0WiEEIZ lignans iz & VHREN, 0
FER AT seco-isolariciresinol VI, lariciresinol VI, isolariciresinol VI, liovil IX, pinoresinol
X# & tr1,2-bis (4-hydroxy-3-methoxyphenyl) -1,3-diol XITH 3., = 5 {LEWH %
PEEHMDFHIE, £ <Figs. 8~12 2R L 72, B 5 BOLEAWIZ— I g L THRAL
72 B—B B lignans I2J& L, %5 IXI13/A38 lignan & L THRIBHN T2, REBEOHREIZ 2/
@ phenylpropane radical ¢ coupling i2B& L, 1 -2 phenylpropane B D HI$E) HEEIC & 2
LOTHBOKFTIRILEHMERE, MOESHIHEZEN, &L AW XIZKRN2ICHE
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£ L 72 (Table 3), —7%, #iH chloroform T#E%RIZ 0.28 %45 1.71 % & REBICH~E W EE
Rz, METIIZOTREBOFHEOBEIIHEETIZ RV, LA LR L TEESRTRL
72 . HERCE 5 b REB & FIAE, lignans ' BHS TH Y, LA % B &Moo s o HERR X iz,

10-2 25.3
(%)J, I A——A 9.3m

T ®—@ 5.3n
7 4 O——O 1.3m
6 -
MeO HyOH
HO OH
5J @ H
OMe
K] OH
Q
(5]
3 4
2 -
-
T v L] ¥ L Ll T T ]

Bo Bi S, S. H . H H, H, H,
B, : outer bark ; B,: inner bark ; S: sapwood ; H: heartwood

Fig.8. Distribution of seco-isolarisiresinol in cross-sections.

1072
(%)
A———A 9.3m
®—@ 5.3m HOCH,
10 O O 1.3m 0O @l
® HO OMe
=] OMe
3
=]
Q
(5]
5 -

Bo Bi S, S, H, H, Hs H, H;
B, : outer bark ; B;: inner bark ; S: sapwood ; H: heartwood

Fig.9. Distribution of larisiresinol in cross-sections.
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Z o, {t-&% pinoresinol IZHEE O A ICHERR & UK CIIBERR LT, 2/, 1LAYMIXIZME
i onhidr-1z,

AER lignans &, 1.3 m F# H,E847i2 3513 % seco-isolariciresinol & isolariciresinol |4
DRI HABEL » TEWEZ T L (0.063 %3 & 150.087 %), L& LREES D taxifolin &
B TI# 1/20~1/30 8 TH 2, s 28D lignans 3RO flavonoids (11, 1) &
NN BWEEZTT (LAY VIIE 1.3 mEMEBH T 0.044 %, L4177 0.126 %5t 0.17 % %
g, —F, LA IE£<0.019%, 0.194%, 0.213 %iciEL, #%Ei3AE lignans #AFE
T3R5 %5 2 5 (Table 3), seco-isolariciresinol #*KEH Iz ¢ 5 = & i lignan FEE
BT AMORFTOERYWETH B &2 52 LHTE B, diarylpropane HFMAEXI # 2 &, b
o lignans 13 &2 DAEHBENZRIZL ) £ U, (L&W VIDILEY VE~D RIEGIIBTERGT
TIIERICHITT 2, BEEMT, lariciresinol-p-coumarate DK 5H#&I3 lariciresnol 4 &
£ Dixtr LA, cyclolignan 7 isolaricirenol 3 & Uf p-coumarie acid # £ 3 319,

Z DEER, seco-isolariciresinol NDAREFHN THOMNILEB~DILEERIIH 2 ) IBERICITH
N3 EHEIND JE-> THHE L IS5 EFKIC L 52K tetrahydrofuran IRi&E (L&
VI, IX) B LU tetrahydronaphthalene ZRi:E (L& V) 24T 2L EEZ SN 3,

B DBA, FEEBICEVWE L R L 2R3 seco-isolariciresinol VIT# 9, 5.3 m o
N EERA T 0.253 % 2 &5, FF ICHEELRMD liovilIXTH D, 1.3m, 5.3m HAEONE
BET£20.158%BL1r0.316%icE L2, £72, LA VI L.3ImARORABEICB W T
0.08 %, pinoresinol X (2[E&EALT 0.093 % % <L 72, 1bA&#H X3 tetrahydrofurofran BRi#E
2EL, LA VILVBEING LHETES, ZNLORR, WBEORENL 72/ —)

102 A——n9.3m
MeO HoOH
(%) ° @5.3 HO )
O—01.3 @ H0
U
T OH
]
Q
=
[=]
Q

~

¥ ] 1 1 T T ) L] R

Bo B S, S, H H H H H

B, : outer bark ; B;: inner bark ; S: sapwood; H: heartwood

Fig. 10. Distribution of isolarisiresinol in cross-section.
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31.6
1072
(%)
'r 15.8 MeO .
HO QH
5.0 < A———A 9.3m
- e—@ 5.3nm
g O—0O 1.3m
g
o

T T L

Bo B S S, H H H, H H,
B, : outer bark ; B;: inner bark ; S: sapwood; H: heartwood

Fig.11. Distribution of liovil in cross-sections.
%3 lignans T& ), &8 flavonoids & X LB 5,

Ao viltgrnBL N —F 8 lignans 12 HEICERETHZ, KBLVBLAL
diarylpropane F#¥4k X1 i3/ lignans FIR, HEHICEETH -2 ((2)3—4.67), D&
ol ATR D L 9 Iz 2 - phenylpropane monomers & ) 1 ORI HBiMEIC L D &L, Y

1072
(%) . A——A 9.3m
®—@ 53nm
O——O (.3m HOCH,
5.0 o HO O
O
= @0
g OH
2
3
(3]
2.5 4
Neo—2

T T T T T T )
Bo Bi S S, H H Ho Ho  H
B : outer bark; B,: inner bark ; S: sapwood ; H: heartwood

Fig.12. Distribution of 1, 2-bis-(4-hydroxy-3-methoxyphenyl)-propane-1,
3-diol.
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T=rBMPicEZdonsd, LrL, TOWELXETS) 7= 0BWIIEFRICRELET
b 5 RIBNRRMITEFEE D IEFERE L RE L 2R TEREI MR TITbORTEY,
) F= RO ERL D, EAROBEPLLBLDHEHTH 5, L& XOARBAT
DAL N —RTH Y, BB LTI HRLIEMT 50138 L\, pinoresinol X # & &,
7 4 #& ) lignans it flavonoids ¢ taxifolin @ & 5 ICBHRETIZ %275, 8, LHER0.CH (H,,
H.) THm3 2Emsiddbinsd, LL, TNSNEROBHEIZERNTIIZL, L A1t
XD ENLBEPULTWBLE L 5,
3.4, #BFRMTOMHBMODH :
EEEOHRNEHSE 1.3mo Hy, H 8L U Hs, 5.3m? Hy, H, 2B &, EEHHC
ERENATEEZ LN5,9.3m D) HIMLII M2 S AMOTBLLE Bo ) TR L 2 KEBHR
BT WEHAIINS, ZOHFZRICANT L, EtOH itoBE Coamidfimiloz
REBFATEIELRBDHLNL VW, Hl24F, BEED S,7 EtOH #idti#i3 1.3m, 5.3m,
9.3m T, £%2.90%, 3.30%, 2.74%TH ", F72 S, LTI 2.57%, 2.10%, 2.53% %
ALB2ZEL WHHHERE T, OHicBWYTh, Hi#IZ5.25%, 6.41%, 5.64 %, H.iic
6.89%, 5.69 %, 4.84 % & EH~RAEINE[ %2 RY., ZoMmEI: Hy, H 8 icH - THEI
DMEYBH SN, Lirl, PEFECRLNS L) ARG BHE-, HFEHic LY
EHHEREI» LV OBE T LUFREZICELEV Y, BL TER~BL T 2EmIZEBHLNS,
HHBA P, taxifolin DB FEOEIE HiicB W TETHEMOBEMZRT L 0N, HiH
&R, EtOH #ith4h & Mo %R L, FICHEFATREBzEBH 5 i\, lignans iZEiC
SRR T—ENGR 2R E %\,
BEAETHOMESE L BERERS DELIIEBRB RN LR T, REHATOFH
EEL(BHEERICT S, TNRBBNTOINLESDERIIL—EL TWE I LERT
LOThHE, TN LR ABICBWTIDATRE(BENCB Y TEROREEEZTT,

4 & -]

A 72V HBRAICB T 5 EtOH it i & IR 2 oA N2 E N, BB
B S, & D GHICAWETRA T, Ba2—RICHEEL, A - OHMEROLH (S~
H,)) ~ta#ucmml, Liglicm-> TS T 2amEmE R0 2, ORI dietryl ether
AL IC LR S Nz, #H BT o) flavanonol ) taxifolin i3 diethyl ether TTEER N EE L RE
GTHN, ZNEATe DT 2 /) —NFHERETIMETH 5, taxifolin 3B L H7638
7 (S;) VRSN (0.15 BLAT), & - LHER0.0M (H) TagicEnmL, $1.6%
I2ET 2, ZOLAHOEBEHFETHFAERIZT Y / — L, diethyl ether SN F 1
LE—HT 2, THIIL - DHER TRACEAEIITONZZ L 2TBT 5, ZDLEHD
EABATBR & L TRMICERET 5 katsuranin 2B 2 1 2 5%, 08 $ o katsuranin (3§
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Ny 0.01%LLTTHD, taxifolin DATREEK E L THME-DITIZEH#E, faxifolin DRTEEA
BEDE ) UWETH 52 I3KIZAHTH 5,880 EtOH Hiti#, &\ % R ¥ n-hexane
T[RRI TEBAT 2882187255, = Lh* taxifolin ORTBMK » 2 2 HEHOIEERZB LN
T, LiL, A LHMERTHOEAEIT taxifolin DM ZRL, I &pbibic
BT L2BEHLIEBILNTHS,

lignans O KRB EEFH @ TH2# BT taxifolin D L 5 ICEHBE T v, AP 7 iso-
lariciresinol 35 X f liovil i3 seco-isolariciresinol DRI NILEZAIC L D &L, & icRTER
BCBRILEZDTEETH S, 72, RI2HEOILAWIZOGHTEME ) LECETHERKL, O
Mk DBEAITHIND,

—%, WEAFATOECRFRROERE» L L CBRTREARBH LT, HLTLE
BrETEMEEZTL 72,

LLEDRER, ML ) MBS OL¥ERIL, ZORMORKEBLLBHLZ LHTE
5, fH2DRAr, & <2 taxifolin .04 IC BT 2 EROFLE I LHLICHE S {LEBILERT,
L2 L, Z0ORIBEDER %2 L &, taxifolin NESRKIZEICHEET 2 LEHH 5, lignans 9
BT 1.3 m 7.08 H, T seco-isolariciresinol (0.063 %) 3 L (¥ isolariciresinol (0.087 %)
1242 Iginan 12 e~ % ) DBRDHERHFRD LN 5 5%, OGS S BTz 2 ) —#
RHEBL T3, L, HSEEOEIZ.OHbIcE Bb, BRORIG - ERLB2,

717 7 ¥ flavonoids ?.LHLIZ#E 5 (b KR L FERR, » <7 flavonoids &
lignans & % 72, B, BEICOGHLICHR(BIEL T3 2 LHRENT,

B OF OAWRLTIICHY, ICGC—MSDREICH 2B - 72 Mt = K&
K (B, BEATLEBRMEAERENEN 450CBHER R, HEHERSBKRRALH)
WLENHMELERTIRETH S, 72, REORBUCEL T2, tEEAFERYEHEREY
MOEALIC, MEE2BNHETHELERTOIRETH B,

E 5 ICAMARD—TIICREF LM AR MBI & (60304032) io L > TN DTH B,
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Summary

Distribution and accumulation of the extractives in larch (Larix leptlepis GORD. : karamatsu)
wood have been investigated. Several sections from the sapwood (S;) neighbouring cambium to
pith in the cross-section of the larch disk at every tree height (1.3 m, 5.3 m and 9.3 m) (Fig. 1) were
extracted with an aqueous ethanol. The ethanol extract obtained were fractionated with n-
hexane, chloroform and diethyl ether successively (Fig.2). The ethanol extractives and the
solvent solubles were analyzed by the use of chromatographies (GC and GC-MS). On the other
hand, the bark of the larch were divided into the outer bark (Bo) and the inner bark (Bi). Two
sections from the bark at every tree height were treated with the procedures similar to those
applied for the wood samples, and the ethanol extractives and the solvent solubles were analyzed
using chromatographies.

The extractives in the cross-section of wood distributed evenly S, to S, in the sapwood, and
then reached the maximum value at the heartwood near the sap-and heartwood boundary (at H,
in 1.3 m hight, in H; in 5.3 m and 9.3 m heights Table 1 and Fig. 3).

Flavonoids were major phenolic component in the wood consituents of larch wood. The
sapwood contained two flavanonols taxifolin I and katsuranin II, and on the other hand, the heart-
wood yielded these flavanonols I and II and a flavonol quercetin III. The content of taxifolin in
the aspwood at 1.3 m height was only 0.01 % on a wood basis, but that in H, at the same tree
height was 1.859% (about 66 % on a diethyl ether solubles). Then the content of compound I
reduced toward the pith (Table 2 and Fig. 6). Distribution of this compound in the coss-section
showed a similar pattern with that of the ethanol extractives, and such trends observed at every tree
height (Fig.6). Taxifolin at the sap-and heartwood boundary has been worthy of remark in
regard to the heartwood formation because of the abrupt increment in situ.

Other appreciable groups as phenolics in the larch were lignans. The amount of them was
markedly less than that of taxifolin (Table3). The lignans in the wood consisted of - seco-
isolariciresinol VI, lariciresinol VII, isolariciresinol VIII, liovil IX and 1,2-bis (4-hydroxy-3-
methoxyphenyl) propane-1,3-diol XI (diarylpropane-1,3-diol). On the other hand, the bark
contained compounds VI, VII, VIII, IX and pinoresinol X which could not be found in the wood.
Compounds VI and VIII were predominant consitituents in the wood. The content of the former
in H, at 1.3 m height was cz 0.06 % on a wood basis, and that of the latter ca.0.09 % at the same
position (Table 3 and Figs. 8 and 10). Also, liovil X accumulated up to cz.0.32 % in the inner
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bark at 5.3 m tree height (Table 3 and Fig. 11). Distribution patterns of seco-isolariciresinol and
isolariciresinol in the cross-section of the wood were similar to that of taxifolin, whereas those
of the other lignans VII, IX and XI were distributed evenly in the cross-section of wood (Figs. 9,
11 and 12).

These findings for distribution and accumulation of taxilfolin, seco-isolariciresinol and
isolariciresinol in the cross-section suggest that the chemical change of the wood extractives
could be closely associated with the heartwood formation.



