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SUMMARY

In the Japanese wood industry, Japanese cypress (Chamaecyparis obtusa, Cupresaseae) is highly
valued in all respects. For example, the heartwood color is one of commercial values. Especially, the
pale pink color is rated highly.

Phenolic constituents were searched for in the heartwood of Japanese cypress. In addition to five
known constituents, ferruginol, hinokiol, hinokione, hinokiresinol and hinokinin, four phenolic constit-
uents were newly isolated from the methanolic extract, and they were identified or estimated to be
sawaranin, cryptoresinol, 3-methoxyhinokiresinol (estimated) and isocryptoresinol (estimated) respec-
tively. Among them, four norlignans were colored : pale pink of hinokiresinol, 3-methoxyhino-
kiresinol, cryptoresinol, and pale yellow of isocryptoresinol. Then, it was shown that they directly
contributed to the coloration of heartwoods. Also, it was revealed that five known constituents
proved to be main ones and the others to be minor by quantitative analyses of GLC and HPLC.

In order to reveal further the relation between heartwood color and phenolic constituents, the
quantitative analyses of five main constituents were carried out on heartwoods of Japanese cypresses
collected at nine habitats in Japan. Their contents were compared to the findings of heartwood colors
with the naked eye and colorimeter and considered from the viewpoint of biosynthesis of phenolic
constituents. The pink heartwood color became deeper in proportion to the content of hinokiresinol.
The content of hinokinin remained approximately constant among samples. The other constituent
contents varied widely at random. Then, the results suggested that the content of hinokiresinol was
reflected in the pink color of heartwood and was placed under the control of a genetic factor.

Res. Bull. Fac. Agr. Gifu Univ. (52) : 131—139, 1987.
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® #

k / % (Chamaecyparis obtusa, Cupresaseae) DL, HICKBICEBRL, Fh i OMKRSOBRIC
DWTEBRER LI, b/ F0HMD A2/ — Ao T 7=, —ARDEREREL, Bao fer-
ruginol, hinokiol, hinokione, hinokiresinol, hinokinin 1z #n %, #7- 1z sawaranin, cryptoresinol, 3-
methoxyhinokiresinol (#5E) % X OF isocryptoresinol (%)% BEEL, *hFhREE E I HEE L1,
D5y, 4D 2 LY 7 F v, hinokiresinol, 3-methoxyhinokiresinol, cryptoresinol s X U isocrypto-
resinol X EEBHET, v/ FOMBRBCEEBRRL VAR EHEEI NI, T, o7 =/ —AE
GEERICOM BBERT 2RSTH S L Bbhl, LEEIRTD I D, S5BOBRAES VLM 7 =/ —
VERODEER L, ABOFRTIBERS THAHZ EHHB L,

B E VSR -OWT, 2EHIEMNLED e/ 2 LHMESTL, FOEEELABRRSLIUEY
FHHERE L 238, FR5RTERCET2EEREOMB LMK L TOMBEER L, £0D
#R, hinokiresinol S &iX / * L OALE LBIRA D - 2, hinokinin EHERRAKME CIRIE—ET
Hote, Fle, MORFTIEFEATH -1, &/ FLHMOREFBEIX hinokiresinol 4 &R RICET 51&
ERERIC XS LH#EL,

¥

v 7 % (Chamaecyparis obtusa, Cupresaseae) #MILi3¥ L b fitt{LABExthD, —REFEEOAM L L
CTHEER IR TE R, 0, A%, BE FE IZFHAMELTLESHVWORTEL, Thite/ ¥
MBS, FOBE, WMAM, MIK, & B REOHEMEBCROCTEORMIZEXTER TV E06TH
5,

e/ FOOLMBR—BRICEHBYHOLEOATH A2, ERICL - TEBOEC O, HAEDES
DD, Vb, HERDLOIBEINAERCHD, BEREBHANOET S0 IOME
MELL, HFE, [HEe | LIEMCEREI X Sh, #RLCERDLEATHS, COMBEDORD
COWTIIRERCETREOE VNI A EOEHEIIL LM, EHEINDL LD, T, HEFEREK
BUEZDNTHEELNIC Y T, OGS DO—2>TH 5 hinokiresinol iz X 5 & = ANKTHA EERIK
TWBDAKRT, FMlRBRE AT TR,

Tk 2 F O, BEEHMEoBWEERe /¥ OMICEBL, £F0 7 = 7 — ARG EHMEREE LD
BfRicoWTERL, EELI,

B L UBE

Mt

e R ERMEREA)INORMEELDAF L, Tk, EMFle /13, LELFEEL
7 FUNBIROWFTED LD TH -1, &S, BE (), BE Z&8), &#F (FR), EM (&),
AT (FEA), # (FK) RUME,

&

1 Zz/—VH OSSR

e FOHMNLEBRYE, BEbiis g, —ATERMELL, iHBER -2 ) —= ARV - % — TR
LT, BEWY n-~FH v BIVPCzF1L=2—FATCARBL, FRAEFROABRTZSIWM LI, THIT,
T —FARBIIEEC - T IO 7/ A7 S5 7vavidtrSsrvav il Zollic, B
DEDIEZDNT, VI Frr(va—rr, C2200HFa6Trr<b 75374 =L, A Fatd n-~
F¥v, 7ebv (3:1, V/V) TREBFHELTHILL, TLCRIVUGLC (&) TE=42—-1L1
CHEHRBYELDRENS, BBIO 72/ —AE75 27> avOBEHENLSILEHA (ferruginol), B
(hinokione), C (hinokiol), D (hinokiresinol) #¥# 7z, FkkIC, FH7 527> a vOBHE, D
&% E (hinokinin) % HE Lz, Lit(LEMY BB L LBOBREE LD, U ) 2750 7 A1
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L, Blbkxsvevdsuiifbrsry, o=zsr=—51 (3.1, V/V) TEHL, B5h-ELE
ZRERARICE =2 - LA b/L&%WF (3-methoxyhinokiresinol), G (sawaranin), H (isocrypto-
resinol), I (cryptoresinol), Fofth% BBEL 7,
2 T7x/—NVECHESORE S -I3HE
Ferruginol (a)

colorless needles (methanol), mp 58-9°. TLC [#-hexane, acetone (2 : 1, V/V)] Rf : 0.82. Pauly’s
reagent :+(yellow orange). NMR (CDCl;) ¢ : 0.92, 0.94, 1.16 (9H, s, CH;), 1.22, 1.20 (6H, d, J=7 Hz,
—HC(CH,),), 3.10 1H, m, —HC(CHs,),), 4.54 (1H, s, Ar.—OH), 6.58, 6.78 (2H, s, Ar.—H), 0.65—2.84
(11H, m, alip.—H). co—GLC (2% OV —1, 2m, 130—250", 4°/min), retention time (min) : 19.6.
Hinokione (B)

colorless needles (z-hexane & benzene), mp 188-9". TLC [#-hexane, acetone (2:1, V/V)] Rf: 0.61,
Pauly’s reagent :+(yellow), 2,4-dinitrophenylhydrazine reagent :+(yellow). UVAMEH nm : 282. NMR
(CDCls) ¢:1.12, 1.15,1.17, 1.18, 1.19 (15H, s, —CHj,), 3.20(1H, m, H>), 6.70, 6.90 (2H, s, Aro.>H), 1.60—
2.70 (10H, m, alip. —H). MS m/z (%) : 300(M*) (C,,H,50.) (100), 286 (69), 243 (56), 187 (17), 159 (14), 147
(16), 145 (17), 125 (15).
Hinokiol (C)

colorless needles (#-hexane & acetone), mp 239—240°. TLC [#-hexane, acetone (2 : 1, V/V)] Rf
: 0.42. Pauly’s reagent : +(yellow), 2, 4-dinitrophenylhydrazine reagent :—. NMR (CDCl,) ¢ : 0.80, 1.06,
1.18, 1.20, 1.38 (15H, s, CHj;), 3.20 (1H, m, H>), 6.72, 6.90 (2H, s, Aro.—H), 1.40—3.00 (12H, m, alip.—
H). MS m/z (%) : 302 (M*) (C2oHa00.) (90), 287 (28), 269 (100), 227 (34), 215 (21), 201 (28), 199 (32), 187
(21), 175 (27), 159 (23), 157 (20), 149 (19), 147 (31).
Hinokivesinol (D)

pale pink needles (CHCl;), mp 102—3°. TLC [#-hexane, acetone (2 : 1, V/V)] Rf : 0.28. Pauly’s
reagent : +(brown). UV 135" nm : 264. NMR (CDCl,) ¢:4.14 (1H. m. >CH —Ph.),5.90,5.13, 4.90 (3H, m,
H,=C=CH-), 6.14,5.72 2H, m, Ph. ~-HC=CH-), 6.90 (4H, d.d (A,B, system), ] =8 Hz, Ar. —H), 6.98
(4H, d.d (A;B; system), J=8 Hz, Ar. —H). MSm/z (%) : 252 (M*) (C,,H,50,) (79), 237 (11), 225 (trace),
165 (13), 161 (10), 159 (16), 158 (76), 157 (77), 145 (60), 133 (12), 131 (58), 118 (33), 114 (40), 107 (100), 105 (40).
Hinokinin (E)

colorless needles (benzene), mp 64—5°. TLC [#-hexane, acetone (2 : 1, V/V)] Rf : 0.46. UV A MeoH
nm : 236, 287. NMR (DMSO-d,)d : 2.42—2.62 (4H. m, —CH,—), 2.82—3.00 (2H, m, >CH), 3.60—4.40
(2H, m. —CH.-0), 5.94 (4H, s, —OCH,0-),6.40—6.90 (6H, m, Ar.—H). MS m/z(%) : 354 (M*) (Cso —
H,50s) (32), 219 (7), 218 (10), 192 (8), 173 (7), 162 (17), 161 (11), 136 (35), 135 (100).
3-Methoxyhinokivesinol (F)

pale pink oils. TLC [#-hexane, acetone (2 : 1, v/v)] Rf : 0.27, [CHCl,, acetone 9:1,V/V)] Rf:
0.80. UV ARG" nm : 265. MS m/z (%) : 282 (M*) (Ci5H,505) (100), 267 (11), 251 (11), 235 (7), 223 (6), 207
(6), 188 (12), 175 (30), 158 (23), 151 (27). Alkaline nitrobenzene oxidation® GLC [column : 2% SE—30,
2m ; column temp. : 150° ; injection temp. : 180" ; detector : F. I. D. ; product (retention time, min) :
p-hydroxybenzaldehyde (main) (3.6), vaniline (main) (6.8), p-hydroxybenzoic acid (trace) (10.9) &
vanilic acid (trace) (19.9). Diacetate ¥H125t > CTEAEERE & © ) & v X b 3% L 7=, colorless oils. NMR
(CDCl) ¢ : 2.28 (6H, s, OAc), 3.80 (3H, s, OCHs,), 4.18 (1H, m, >CH—Ph.), 5.02, 5.24, 6.08 (3H, m, H,=
C=CH-), 5.86, 6.34 (2H, m, Ph.—HC=CH—), 6.96 (3H, m, Ar.—H), 7.18 (4H, d.d (A,B, system), J=
8 Hz, Ar.—H). Ms m/z (%) : 366 (M*) (C1sH,s05(COCHs,),) (13), 324 (100), 282 (59), 268 (15), 251 (14), 175
(25), 152 (63), 151 (42), 122 (62).
Sawaranin G)

colorless needles (H,0), mp 216—8° (decomp.). TLC [benzene, ethyl acetate, acetic acid (40 : 20 : 1,
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V/V)] Rf : 0.10. Pauly’s reagent :+(brown). UV A%5¢" nm : 278. co—GLC [column : 2% SE—30, 2m
: column temp. : 250° ; injection temp. : 270°; detector : F. I. D.; sample (retention time, min) : a mixture
of compound G+ authentic sawaranin (9.9).
Isocryptoresinol {H)
pale yellow amorphous (diethyl ether), mp 195—8". TLC [benzene, ethyl acetate, acetic acid (40 :
20:1, V/V) Rf : 0.23. Pauly’s reagent : +(yellow). UV A}e2¥ nm : 266. NMR (pyridine—d;) ¢ : 4.25 (2H,
m, —CH,0-), 5.72 1H, m, >CH-CH,0—-), 6.06 (1H, d.d, J=6&2.5 Hz, =CH-), 6.20 (1H, d, J=2.5
Hz, >CH), 7.36 (4H, d.d (A,B, system), J=8 Hz, Ar—H), 7.44 (4H, d.d (A,B, system, J=8 Hz, Ar.—
H). MS m/z (%) : 284 (M*) (C;,H,60,) 9), 266 (59), 254 (17), 253 (19), 252 (23), 146 (13), 136 (34), 131 (53),
121 (100), 119 (26), 107 (62).
Cryptoresinol (1)
pale pink needles (ether), mp 230—2°, TLC [benzene, ethyl acetate, acetic acid (40:20:1, V/V)] Rf:

0.16. Pauly’s reagent : +(brown). UV A%&2"nm : 266. NMR (pyridine —d;) ¢ 4.25 (2H, m, —CH,0—),5.92
(1H, m, >CH-CH,0-), 6.16 (1H, d.d J=6 & 2.5Hz, =CH—), 6.30 (1H, d, J=2.5 Hz, —CH), 7.34 (4H,
d.d (A,B, system), J=8 Hz, Ar—H), 7.48 (4H, d.d, (A,B, system), J=8 Hz, Ar.—H). MS m/z (%) :
284(M*) (Ci,H,50,) (12), 266 (35), 253 (26), 240 (28), 225 (33), 223 (35), 149 (10), 146 (14), 136 (48), 131 (52),
121 (100), 107 (67).
3 BB
[GLC] #E& : By BUEs1638 L 02638 v 2 srm~ 7574 —, H754:.2% SE-30, 2m, =
FULVARAT A HTFAERE130—250°, 4 /min, F7203250°, EAFLRE: 2700, F«+ Vv -
HA . N, 40ml/min; #H5%:. FID.; He: TMSHES,
[HPLC] %8 : B r8ifeArileestmEkiEks n<=t 27574 — . #74 . UnisilQ60-5, 4.6X150
mm, BHE: 7sereiias; FHE:. 1ml/min; #HEE: UV, 290nm.
[NMR] %8 : By &I/FFT8R-22 (90MHz) ¥ X 0'R-24 (60MHz) BmKILREE,
[MS] & BuBFFFMRMU- 6 MBTEESHE . A4 VE I ET . A4+ vLBET0eV,
[GC—MS] #%& : AB/FFBRM-—52R 27 v< 757 4 —(TEESWEH. 2541 3% O0V-—1,
Im, #3255 4, H5aEE 120—250°, 5°/min; FALRBRE:@ 260°; =-v—-—2—@
B 260", 1A VALEBE . 20eV,
[UV] #%&: BIisifeirsll2afl 2 7 1 e — & B o B HER.
4 T7x/—-VEOHRZOEE

FLY 40— S ATHRE, BRLce, 0B (58) 27 v 7 AV —HHEBTAZ /7 —AHIHL
THEW AR B, CoMEKRo—EEY HPLC 1k » TEHEEE L. (Fig.2 8L 0t Table3 &), %
7o, MWK oO—EE% N, O—bis (trimethylsilyl) acetamide 3 X 08 TMSI—H (\~Fhd # 2 7 = T
RL48) TTMSEEELZHERL, “hx GLC X > TEE L (Fig. 3,4 35X 0 Table 1, 3 £8),
5 ManRE

b/ ¥ OMBRTFY 2 A HEEES (A RBE AUD—S CH—3) I X » THIE L 7=(Table 2 &),

BRELUEE

BADOLHERBCEETAIRS L LT, V7= v iREINDEY 7= 7 — A BRI LS, Th
SO TERE—BICBEEHLBRBETHH, BALSBROVWTEENTH S, BES Lickics LM
BAFEDONSCRPIC LD ENHBRTW5, FIxiE, =22 % v (Diospyros spp., 7 % 7 %), ¥ %
v (Dalbergia spp., < A &), #» Vv (Pterocarpus spp., = A ¥), <+ =— (Swietenia spp., v & v
BT E, %< OBADLHESCOWTHENTibh, TERMERESRSMELACER TV,
THhLDORSET =/ —ABL0F VRAERS TH D, AFRO L/ 2 OHBCETHHRCE T
b, TOBEEEBL, ¥T, RKOOKRREBR LT DOEELEDHEILL LIADT,
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HO
R
HO H OH
@) AN
HO =
MR:H
(F) R : OCHj,
®
0
HO
A OH
0O
(6] CH,OH J 0 CH,OH
HO © ®, (1)

(®)

B/ FOMBE A2 AL, BEEEERCHE > THBIL, =—FATBEROBEL 7 = / —
NET7Fr2vavihT I 2o s v R Bk, BECOWTY ) AXA AT A< 2574 —HiTie
VW, A~ T (BRSO IBOF BRI X BB L7, 2D 5B, ferruginol (4), hinokione (B), hino-
kiol (O, hinokiresinol (D), hinokinin (E), sawaranin (G), cryptoresinol (I)i3#52 5347 & 2 B S R okt
Lo TRE LR, kiksftd¥A, B, C, D, Eitt / LM ICRI 5 BARS TH - 7", sawaranin
G¢& cryptoresinol (I)ik e / F LM LD THEI W, MiZRe / 2475, BEIe/ FEAF
DIFE R E /T HERICHEAK BB e h B D TH B, (LEWFRIEBSFER L FO= e vE VR
{bic X % £ R4 5 H3-methoxyhinokiresinol L #E Lic, & DILEHIER SN T #F 2o HREBEE L 72
methoxyhinokiresinol & {—#TH % & Bbh 50, LEYWHIIF OB REELYRA LI L 25, 1k
&% 1 (cryptoresinol) LIEWIZLLITRY, FORMGKO—-BTH S LHEE I hi-0T isocrypto-
resinol & FELZ LIz L (AR X OHE OFBR), ok, Thb IHFTOMICS 4 BOME T = / —
VRO RBEELICH, ZhboBE > TRINCHBET S2FETH 5,

EFE 9B D 5 B, hinokiresinol (##kf), 3-methoxyhinokiresinol (¥#kfs), cryptoresinol (##k
) ¥ X U isocryptoresinol GRF M) MEMBEENBERLTE D, v/ FOMERBRCEEBGRT RS
ThHYH, o7 =/ —VEIBENBERTARDI TH B EEL bR, T, ChOBERRSITHEBE
REEENT AARLERAHTH B Z & ¥ L7, #lx1E, hinokiresinol T HEEE K133 L\ bk
TH5H, BETEHET S ERECLOERED, RERI i}

EELi, LhL, ZhEBREHTICRE LSS AEDR
mEBREIIREINE, CoZ bz Fig liRrt ke,
DD 22, L ETLC S v — bR Ay + LTER
L, To#, 7v—- +¥BETKETS &, LT4msre
TN ONDARy  BEBTIEELLLEID LRI,
o T, &/ FOLMAIAREE BN LT RRSYEH
LTRY, e/ FUMOBRBRERYEL 55 L FHIR,
Lal, EIRRWC LI, BEOE 7 FOMBREEICHEX
hTRYH, AMFAL CoRBEIREIhEZ LKL, RE
¥RETHBERROHMXEBLCWS L Thb. ch, |77 [ (origin)

e/ *Hﬁ;ﬂtxiﬁﬂzﬁ@%ﬁ&z{gﬁﬁ%%i? B % H 1 TLC plate immediately after developing;
FHLTWAD, HAu X, MIBANICHEET AR RERSD * T, I ;I(‘)Lsir?ll::;iffter developing and exposure
KERAZIRRVL S HBRABELYE LT B 2 Lt KM% . . :

) Fig. 1. Light change of phenolic con-
2bh, HHINZHARTH S, stituents in the methanolic

e/ FOH7 =/ — ARG OERSHE GLC & HPLC % extract of heartwood of
OtRT5Z L CABETH -7 (Fig. 2,3,4), LMo F 9 Chamaecyparis obtusa

(solvent front)

/////W///////A hinokiresinol & 3-

p— methoxyhinokiresinol

I
)
——
—
—>
e—
—
 A——
==

QD | €Y Poresinol &
isocryptoresinol
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hinokiresinol (D)

l

hinokiol (€
hmokione B -, |
ferruginol (A

|

hinokinin ()
!

NN

i
20 30 (min)

column : 2% SE-30, 2m , column temp. . 130-250°, 4°/min ;
detector * F. 1. D

Fig. 3. GLC of phenolic heartwood constituents of
Chamaecyparis obtusa

« hinokinin (E)
=&
8-
~c
S .5
£3 =
25 £ =
-5k — B
M O [«] E
hinokione (B) 8‘_5 o £ g
! 2% = SR
hinokiresinol (D) 25 a £
! g & 0
g 2 2
hinokiol (© PO 2
k [ )
N . . WU
10 20 30 (min) . \
- [
column . Unisil Q , monitor . UV (290 nm) , solvent : CHCl, 5 10 15 (min)
. . . column : 2% SE-30, 2m ; column temp. : 250°,
Fig. 2. HPLC of phenolic heartwood constitu- ; P

. detector : F I D.
ents of Chamaecyparis obtusa

Fig. 4. GLC of minor phenolic heartwood

constituents of Chamaecyparis
obtusa

SOEWBRIIER, KDOL>Thotc, {LEWA, B, C, D, EXETE (H#E) oL\ 25bDT
Bo, {L&HWF, G, H [RTERDCHENDL EZOEFEZ1HUEDL, BERSTH S, ki
LicXdic, MERBIBEE®H D L LLe®wG, H, 1Ex3#%E+H8 T, hinokiresinol D) ©20%
Wbl HIM T E R, BT, UTTR, EECERLCHEEEL DRV FEE SRS OWTITR
v, MEEOBEGRERTAZ LICLI,
L2EIFFOEMMLOAF LI/ FROWTEDLHMEE Y = 7 — A5 EEHLE L1z (Table 1),
HRBEEE DAL, 1, AFLKRRENRFOM G EYRET L, FTHB BT 20, ket »
TFERSEBCBENRAD ORI, FRSTLERABERNED S DHHTHS L, hinokione T30fE,
hinokiol ¢ 5 f£4%, ferruginol T64£Z8§, hinokiresinol T27f%% L T hinokinin T 6% & 7ch, EHUC
IoTe / FODLMBRONERNCERTH D Lx S hdvbric, ¥AMETCER Licklfae 7 F.04
WEEBIR LT\ % hinokiresinol DEHFEDOE L AE, UTORBRIHL THifgY e,
ELWEBEYFEHE L TCWAIEBREEE / %, 10EG&COWT, Bx0RFEOKEBEML, BT
oML BRI L EELCERLEN L, 7, 10EFDO / FoWTREFI I 2HENE
Bl otco L*b* b *EERI X HRIERE Y Table2 iR Lic, Z OFRF TREFS I * Ml o3 1 Egi,
HEREEITD, 5 ZOEEEYBEL, F0RBIC L ¥ L » TRIEBEOESNTH & LTENI
b DOFRLTV D LMERE, Thbbi 3 2 2EbTHETH Y, BEEZRBETRE 2227k,
SIS WHEBEORBBETHD Z L ERLTWE, a*ERFRAEELYRL, TOWRDOEHICKE D
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Table 1. Comparison of phenolic constituents of Chamaecyparis obtusa heartwoods collected from
various habitats in Japan

Habitat 2/)[(?'1(2%?01 Hinokione Hinokiol Ferrugiol gis?,?gf' Hinokinin
% % % % % %
Tono (Gifu) 3.95 0.040 0.014 0.007 0.013 1.47
Kiyoshima (Aichi) 5.60 0.050 0.006 0.064 0.001 0.80
Kiyosaki (Aichi) 3.98 0.070 0.010 0.004 0.001 0.62
Owase (Mie) 5.99 0.150 0.016 0.040 0.008 0.61
Yoshino (Nara) 2.54 0.036 0.004 0.002 0.001 0.33
Shikoku 4.85 0.102 0.018 0.015 0.018 0.85
Unzen (Nagasaki) 3.69 0.138 0.006 0.070 0.014 1.15
Hitoyoshi
(Kumamoto) 3.25 0.025 0.006 0.002 0.017 0.52
Miyakonojo
(Miyazaki) 8.57 0.754 0.028 0.127 0.027 1.97
(Average) 4.71 0.152 0.012 0.036 0.019 0.76

Values were calculated in percentages for the dried heartwood power.

Table 2. Colorimetrical data of Chamaecyparis obtusa heart-
woods collected from Tono district in Gifu Prefecture

Sample L* a* b* AE*
1 79.78 5.61 22.80 4.32
2* 77.09 6.44 24.07 5.13
3* 78.24 6.97 23.33 5.17
4* 77.33 6.82 23.80 5.25
5 81.02 2.63 23.51 4.41
7 78.78 4.52 23.27 3.41
8* 79.13 7.51 22.91 5.66
9* 75.70 7.60 24.34 6.49

10 77.54 2.51 20.80 0

Starred samples : reddish heartwoods judged by naked eye.

AE*: calculated on the basis of formula,
AE*=[(AL*P+(aa*?+(Aab*)?]2,

Sample 6 could not been determined because of sample shortage.

BHbEDTHb, COMBEIRBETAESRESTED, 70, *xHOFBEDE & HE L IEET
FTRTCKRERME, ThbbREDEALE A EERLEL, DMEREAE?FEH T2, R CHELE
B[, Gl EX*ME2FehotcbDkERER ED LV oL ) BREMZRED RS nt, T, A
E*aezasrRl, WRC I 2HETRLRETHAEGKIO—HICE T 5EYEEC L CEH LETH
D, ARFEOHMPREDORIXELL TS, ZOMED *MOBEENLBIICKEL, BOELZ L%
BSRL, DEDX 5K, BEHCIIHRIARPHEERYESH B LD e o1,

LFGHIC X % 5 EEMS & Table 3R L, ¥4, AT L, BHHTRALRIXENTH
% &, hinokione Tl 4 f&4%, hinokiol T35 f&4, ferruginol Ti310£%4%, hinokiresinol Ti330£,
hinokinin T 2 f£§§ T4 b, hinokiresinol # & ¥, LD ERE CORBKIL I BREL /X1
bOTHol, —RIC, A—RABKCENT, LM £ 27 — A HEBHBIOHBC—FETRRL, vV 7
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Table 3. Comparison of phenolic constituents of Chamaecyparis obtusa heartwoods collected from Tono
district in Gifu Prefecture

Methanol Hinoki-

Sample extract Hinokione Hinokiol Ferrugiol resinol Hinokinin
% % % % % %

1 4.14 0.065 0.022 0.021 0.002 1.29
2* 4.02 0.041 0.018 0.007 0.030 1.86
3* 4.09 0.044 0.019 0.007 0.027 1.77
4* 5.04 0.033 0.006 0.003 0.027 1.16
5 3.52 0.016 0.006 0.003 0.002 1.26

3.42 0.038 0.014 0.004 0.006 1.29
7 3.30 0.044 . 0.008 0.004 0.001 1.28
8* 3.95 0.034 0.010 0.004 0.009 1.87
9* 4.09 0.045 0.024 0.009 0.008 1.45
10 3.05 0.069 0.004 0.003 0.002 1.24

Values were calculated in percentages for the dried heartwood powder.
Starred samples : reddish heartwoods judged by naked eye.

VY IENMZL -T2 ~3BOENRDD, o T, BADETRETUL, EDHEEFDEZEOERXLOZ
LI A5, ZORE oo L, hinokiresinol #< 4 O EDREIRBOBEEATOE, HLZE
haeb LBz 5BETHS EE2LRIY, 2Rz, hinokiresinol ® % hiXBA & h i kO EHEA T
DEX#BZ2H5SDT, RBHOECEETLIDOTHS LBbhl, ¥, ZOX5REX*HEYOI
bDEZRUAND S D LR HARTEE D RD B, hinokiresinol &8 B ERE LBFROBR - &%
AUl kDX i, HBEHRGCGEEMA»SEH IS / FiX hinokiresinol §FEIC X A{REX
BRLEBhBELESLRHOL S5 TH S, Lrl, RABCARKRIELOBETH HALELHMHBERED
BWEEEERS IS TR, TOLERDDZ EEBELE,

K1z, hinokiresinol & &N (KIfar / ¥ ke, F) &R HHVIBREERCIZMET
BBEPDEIDONTEEL Thl, HERBRCEED S VCEREMNCBERL TV LEXLOIR S 5 HTIK
DN, FOESH EOBE,»HHS L, hinokiresinol & hinokinin 132> % : E&#EE, hinokione, hino-
kiol, ferruginol 1% # A m VERRERIZ X o TR EN D, THETHUETELI IR AN VR T =/ —
MIFEE e FOBEGRIICEWT, FOSEERENVNEL, BEREBE—EOBHKELHD Z L1HE
bht, —H, % iB%7 =/ —AD5b, hinokiresinol 3L DEFBRENKE L, HBRERLD
b ) bk EEE LI, 2T, hinokiresinol & hinokiol iz B L, Table 3 i\ T x El% i)
BB E E RN DT, FRTEROEM Y 5 A 0MHY ) OFEEL E/HTRDREL, HEXTAH
7 (Table4), = OB BT, REIZ L\ & Lichinokiol B E#¥ (100) & L7384 o hinokir-
esinol B%/RL7, *HIOHBOHE N DILOENRKEL, 1HE->THR, THIX*HDH DT

Table 4. Relative content of hinokiresinol to hinokiol in
Chamaecyparis obtusa heartwoods collected from
Tono district in Gifu Prefecture

Sample Hinokiol * Hinokiresinol
Reddish (starred) 100 214
Pale 100 34

Average values were calculated in millimolars for one gram of the
dried heartwood powder depend on values of Table 3, and converted
into index numbers to hinokiol respectively.
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hinokiresinol 4 pIEHIMEE X LNCE > TWAB Z EXTRTHIDOTHA D, ST, *FilR7 =
J —nD\W¥E—F&, hinokinin DEEEBRENA A VEER 7 =2/ —AEOZ R L O /P, HloTW 5B
ZrwrEB LV (Table3), FUASRKEKIC X v £ Xh 5 hinokiresinol + hinokinin ic 3135 =
DEZRBERLED 7 = =1 T e AV EERUBEOMTICH 5 L& 2 BN 5, T bb, hinokinin K E 544
R e FCEBICHFEL, —EDERIEM % T 5 23, hinokiresinol ~D4AEABRIT € /7 F DRHIT
LoTENDY, FHEOBVCDDELENLDLDEEELLNRD, #-T, DX I RENREBETHDWE,
BEER LV IV RBEGEHERICEI A EEZHONZYTHLLELRS, LHL, ZOHAIDOWTD
TEHIEETHSZ ENTFEEIND, ¥ biE, b/ FEARTO hinokiresinol &4 &DRZEIHES
BMTHAHIO5THY, BRhIBHOBBEMCER I TV HEMLIDLEIELLRTLVWLLTH D,

&t 33

AR TIROCHED, v/ M EoBELTHE T LB RFERFEHAMEERRE, FiT—HE
X LRHOBERERLET, I, v/ FOMOMBREY L TRE I LABKRKEERERRS, £X
MEFELICH LECHILE L EFE T,
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