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Volatile Constituents of Hydrosols Obtained from Japanese Herbs
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Nineteen herbs grown in Japan were subjected to hydrodistillation to obtain hydrosols.
GC/MS analysis revealed that volatile constituents of 13 hydrosols including that of
Houttuynia cordata were changed markedly, depending on the fresh or dried state of the
specimens and the season of collection. Furthermore, the volatile constituents of hydrosols
were not found in the ethyl acetate extracts of the parent herbs, suggesting that the volatile
constituents were produced from non-volatile precursors by the drying process ac-
companied with hydrodistillation. The remaining six herbs including Perilla frutescens var.
crispa afforded essentially the same composition in the hydrosols of fresh and dried
specimens as well as the ethyl acetate extracts, suggesting that the volatile constituents
existed as such in the parent herbs were collected by hydrodistillation without thermal
effect.
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2009 £ 6 A (BETEHD

e HIRE (pHB.0) WEEE (pH 4.0) ¥TEETE (pH 4.5) P + 1R
capric acid 43.1%(105ug/ml) 2.5% 18.1% (16ug/ml) 7.1
nonyl! alcohol 10.9 0.1 2.4 —
dimethylhexadien-3, 4-diol 4.0 - — —
ibid (isomer) 2.9 0.2 — —
phenylacetaldehyde 3.4 — . —
phenylethanol 3.2 — — —
linalool 3.0 2.5 — 2.5
lauric acid 3.0 — 0.5 —
terpinen-4-ol 2.6 19.4 (10.5ug/ml) 14.2 32.7 (34pg/ml)
3-hexen-1-0l — 33.9 (18ug/ml) — —
ethyl decanoate — 8.6 6.0 6.4
1-decanol — 5.5 0.7 1.3
nonyl propylketone — 5.1 9.0 —
laurylaldehyde (C12) 1.1 5.0 0.7 —
a-terpineol — 2.6 2.6 18.9
eugenol — — 10.2 —
nonanone — — 6.0 —
bornyl acetate - — — 6.0
total 76.8% 85.5% 71.5% 74.9%
2010 %8 A

ER S FIRIE (pH 6.5) HiFZE (pH6.0)

capric acid 66.5% (80ug/ml) 6.3%
nonyl alcohol 4.6 —
linalool* 3.3 5.3
phenylacetaldehyde 3.0 —
terpinen-4-o0l 2.8 39.6 (13.5ug/mb
ethyl decanoate — 24.7
geranyl acetate — 5.0
a-terpineol 0.4 4.4

total 76.8% 85.3%

ISR 3 EEH 3% LI LDy O AFC#k (7272 L HLBOHIARK S 13 0.1% DI L4 3040,

*dimethyl octatrien-2-ol {EA.

N2 &I TEORER T F K O EFERS

2010 £ 8 A
RS HIRTE HrhkzE
nonyl propylketone 25.8% 52.2%
B-myrcene 23.3 7.5
nonylmethylketone 6.2 —
capric acid 5.9 0.2
lauraldehyde (C12) 5.0 19.0
B-pinene 3.5 —
unidentified 3.0 2.9
caryophyllene oxide 3.0 0.5
unidentified — 5.8
myristaldehyde — 3.0
total 75.7% 91.1%
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2009 4£ 6 B (BETEED

ERALSY W (pH5.0) HEE (pH5.0)
pinocamphone 40.5% (245pug/ml) 58.5% (147ug/ml)
borneol 12.0 —
cryptone 6.6 —

1, 8-cineole 6.4 6.4
sesquiterpene® 4.1 —
2-pinen-3-ol 3.1 2.4
camphor — 10.8
myrtenal — 4.2

total 72.7% 82.3%

*1, 8-epoxy-2, 6, 6, 9-tetramethyl-tricyclo (6.3.0.0) undecane.

201048 N T g —— FEle = 5 L

. z i
R BIEE GHA9)  FESE (H 4.5 FIRE e
borneol 43.1% (165ug/ml)  38.2% (85ug/ml) 8.0% 7.0%
1, 8-cineole 21.1 17.0 19.6 18.9
3-pinanone 9.2 — 0.1 0.1
linalool 4.1 2.7 1.0 0.7
a-terpineol 3.4 1.1 — —
1-octen-3-ol 3.0 0.9 — —
elemicin — 23.6 —
myristicin — 9.6 -
sesquiterpene* 0.3 — 8.5 5.7
caryophyllene 0.3 — 7.2 11.8
camphene -— — 7.2 5.1
germacrene D — — 6.5 1.3
B-phellandrene — — 4.7 5.1
bornyl acetate 1.5 0.7 4.0 3.6
caryophyllene oxide 0.7 — 4.0 0.4
a-pinene — — 3.6 3.5
B-ocimene - — 3.3 2.1
B-pinene — — 3.1 2.3
total 86.7% 72.8% 80.8% 67.6%

*1, 8-epoxy-2, 6, 6, 9-tetramethyl-tricyclo (6.3.0.0) undecane.

SEWCELULTWEM, HW EHEd 4 L, borneol s HMHE T, EFRBSEEWVICELLTBD, caryophyl-
B3 1, 8-cineole I U THIMRGICEA LT, &5 lene+dimethoxydurene (1,4-dimethoxy-tetramethyl-
ICHEFEIE D HW I A S 1172 elemicin & myristicin 2575 benzene) MEERSTT, coumarin ZEMLERIT/DIL
BHH TR E -2 D ONE» - 12, W, &5 HW 1T D 5172 myristicin & elemicin 1%
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i i el U ORI i i L ’Ck\ %. 1,8-cineole & (B5IBTE 0.03%) Tld methylthymol & caryophyllene

camphor {3 HW 12 i H < BLTEZREDOHN +dimethoxydurene BSER7 TH - /2.
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2010 £E 8 N Ty — HERR = 7 Vi
R BHSE GHT.5)  FREE (H 4D o e
camphor 28.8% (400pg/ml) 8.9% 5.5% 7.2%
borneol 24.0% 39.0 (410ug/ml) 3.0 1.6
1, 8-cineole 20.8 27.2 9.5 7.3
monoterpene* 4.1 1.6 — —
monoterpene isomer* 3.0 0.7 — —
l-octen-3-ol 3.7 3.2 — —
terpinen-4-ol 3.0 4.1 — —
dehydro-1-terpineol 2.7 3.5 — —
caryophyllene — — 22.3 18.8
germacrene D — — 13.9 21.7
sesquiterpene** — — 9.6 8.5
unidentified — — 4.1 —
caryophyllene oxide — — 3.6 0.9
cedar-8-ene — — 3.0 1.9
germacrene D 4-ol — — 2.3 3.7
a-pinene — — 0.9 7.6
total 90.1% 88.2% 77.4% 79.5%
*5-isopropyl-3-methylbicyclo (3.1.0) hexan-2-ol.

**1,5,9, 9-tetramethyl-1, 4, 7-cycloundecatriene.

£ 14 T7YNATY 4 — 5 — SFEEE T FOUHHIE O IERERS AR

2010 f£ 8 B (TEMHERD N=T Y =5 — Felie x 7 L fh
i BAE OH5.00  FEEE (pH 4.0) s i
coumarin 72.6% (200ug/ml) 6.9% (6.1ug/ml) 3.4 16.3
benzeneacetaldehyde 4.7 — — -
a-terpineol 2.0 9.7 — —
2-hexenal 2.0 — — —
3-hexen-1-ol 0.4 21.6 (19.0ug/ml) o —
myristicin 1.5 11.9 — —
elemicin 1.4 9.5 — —
perillaldehyde 0.3 4.2 — —
methylthymol 1.3 4.1 9.8 7.7
linalool 1.0 3.0 - —
caryophyllene** — — 21.5 14.9
B-pinene — — 7.7 8.5
a-phellandrene — — 7.2 3.1
sesquiterpene*** — — 5.6 4.3
sesquiterpene (isomer)*** — — 2.8 3.3
p-cymene — — 4.9 4.2
B-myrcene — — 3.6 3.7
camphene — — 3.1 1.9
caryophyllene oxide — — 3.1 0.1
geranyl butyrate — — 3.0 1.3
total 87.2% 65.9% 78.7% 69.3%

*2, 6-dimethyl-6-(4-methyl-3-pentenyl)-2-norpinene.

**dimethoxydurene 575,

seskok

(93)
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#£ 1-5 3FvsNea Py —4— OERESHEK
2010 £ 8 A (FEED) -

TR HIRIE (pH4.0) ¥iEE (pH3.8) Wl (pH 4.0)
terpinen-4-ol 49.4% (520 ug/ml) 4.0% 62.2% (415ug/ml)
geraniol 6.1 14.5 5.6
carvone 6.1 1.8 4.8
phenvylacetoaldehvde 4.2 0.6 0.8
eugenol 3.3 — 2.6
verbenone 0.2 29.5 (140pg/ml) 2.4
borneol 0.5 9.1 —
a-terpineol 1.2 5.3 1.6
3-hexen-1-ol — 5.3 —
sesquiterpene* 1.0 4.3 1.0
linalool 0.6 3.6 1.8

total 72.6% 78.0% 82.8%

*1-ethenyl-1-methyl-2, 4-bis (I-methylethenyl)-cyclohexane.

% 1-6 v 1—7 &E&’FMI%JWEEHM&@E%JEE&J

2010ﬂ£8ﬁ N=T g =y — Bl © 7 Ll
AR BRI PH6.2)  HEHE (pH4.8) il
carvone 85.6% (250ug/ml) 29.3% (5.4ug/mb) —
phenylmethanol 2.0 0.3 3.5
benzaldehyde - 35.5% (6.6ug/ml) —
linalool 0.5 4.3 -
terpinen-4-ol 0.6 3.3 —
unidentified — 3.0 —
monoactin — — 17.6
monoactin (isomer) — - 14.6
monoactin (isomer) — — 13.6
diactin — 7.6
total 88.7% 75.7% 56.9%
2010429 A N=T Y g =y 3009&4H
FERY, o .
Ry WK HE.0D)  FESE QHop  FEE
myristicin 38.8% (15.0pg/ml) — —
elemicin 34.9 — —
2-hexenal 6.3 — 24.6 (24ug/ml)
phenylmethanol 5.6 1.0 0.8
perillaldehyde 3.1 68.7 (9.0ug/ml) 8.3
3-hexen-1-ol — 12.5 18.8
terpinen-4-ol 0.7 5.4 1.4
thujone - — 8.3
linalool — - 4.7
total 89.4% 87.6% 60.8%

HW OEAMCHE L, terpinen-d-ol BMERSITH 5. HW & st LT, FiFETIR carvone BNV L, 20K
FIRRCE S N 7D I EREE  (0.002%), FfEiEL bfF— P Y benzaldehyde DEEMZ V., L L, HHIEOHRE
%HE% ¢, caryophyllene & caryophyllene oxide 32285, * F VI 1T 1E carvone b benzaldehyde & £ - 72 <
DTH - Tz, R SNIL - o, MIREONER = 7 VIR O R

RED HW Ol AR 1-6 1R L. EFRERZOE BRIORLTHEVY, Blld sEERDBE LAY S
BT HW T3, carvone ’EAT, 2D 85% % b 7. N otz, —F, o L 72315213 carvone b benzal-
[E#IC carvone EEOKEM /D8 (0.006%) 55407z, & dehyde b 5N ¢, HIEED HW Tld myristicin &
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%17 Wi 4 — 5 — SRR T OV O R

2009 £E 7 H N T g == FefR = 5 i
SRS WIRIE (pH3.2)  HEEE (H 3.7 s s
carvone 37.9% (155ug/ml) 25.8% (70.4ug/mD — —
caproic acid 10.2 — 8.8 —
eugenol 7.7 — — 3.8
phenylmethanol 6.3 0.3 — 9.1
verbenone 5.4 0.6 — —
2-hexenoic acid 4.8 — 7.9 —
phenylethanol 4.4 — —
2-hexenal 2.0 47.1% (89.6ug/mb) — 3.8
hexyl formate 1.9 9.6 1.5 —
linalool 1.3 6.6 - —
a-farnesene — — 9.9 —
myristic acid — — 9.3 —
nerolidol — — 4.9 -
coumarane - = - 5.9*
total 81.9% 89.4% 42.3% 22.6%

*4 { D sesquiterpenes, diterpenes &5,

g;ﬁ@iﬁ BN —T 9+ — 5 — (pH 4.0)
hexyl formate 26.8% (11.64g/ml)
perillaldehyde 12.5 ( 5.4pug/mb
caproic acid 10.3
3-hexen-1-ol 9.7
linalool 4.6
phenylmethanol 3.9
B-ionone 3.5
terpinene-4-ol 3.3
2-hexen-1-al 3.3

total 77.9%

elemicin 73, #FHfEED HW T3 perillaldehyde 73 FExY;
BTHo-t. SOICHELICEREL HEES carvone %
&9, perillaldehyde, 2-hexenal, thujone, fenchone,
phenylacetaldehyde, verbenone 2 ED 77k F, & bk
YE R E .

FHEED HW ol %% 1-T 1ok L, ERRER TR,
RTE PFE L S carvone AEH L, I OEh, iR
T |C |3 caproic acid & eugenol 4%, FrEEIE 2 132 -
hexenol & hexyl formate, linalool 3% < & h T/,
BEOER « 7 VKT 13 carvone 82 ) S F,
Z OHIORFENIS RS DI DT, 2F0 -7 EIER
bIED - 7. ERER T, F|IEE[EERIC carvone
F -2 BAH L, hexyl formate & perillaldehyde #3
SR L T e ds, ZoESEERE IRV,

EVIED HW OffiEix & 1-8 /R L7z, WIEORESR
TREBRIEOHWIT £ 8 © carvone 3 & 1] & N,
phenylacetaldehyde ©EHM L EATVS, Ihic
st €, ¥FrEEED HW T, 3-hexen-l-ol XEHAETH 3
B, EFRBEIEY, REORELR T carvone EEMME

TL, oY, 2-hexenoic acid ¥ caproic acid 75 &
OBFWERBEINL /.. ©7EOFRE x 7 VIR TS
BRICBRLTROWE, BrNZERNS IR IR
VIERY il

REED HW OFRR A 1-9 1R L7e. BIE (4 B) 238&b -
7o 8 HICERER L7, HAMEEE, WFEEL 51T benzaldehyde
DR 5 BRI BAREARICTS » T, & SicfeE
113 benzaldehyde cyanhydrin 6 Z8SEnTW /28,
BRNCBNCANZIE T, RAITHIET BEMIGED &, FEIE
O HW TRHAL TV, FicEHaI N2 0 benzal-
dehyde & benzaldehyde cyanhydrin O&FEE T, #HiF
ED HW OS2 N2 N 1,015ug/ml, 980pg/ml 152 L
TW5, FilEEDKARTAERTIC benzaldehyde FADKEH
bR N8, 0.005%) Bohi. —F, EHIED HW it
B L T benzaldehyde 3 FERE = 7 VI I T
F oo K RHBE N - 7,

7 oD HW Ok 2% 1-10 1R L7, #BETR
dimethylcyclohexanone %3, $#£¥E T3 2-hexenoic acid
PEBERADTH 35, & bILZOGHERIIEL
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#* 1-8 ¥ Uw s — 3 — 0BRSS

20094E7 H 2009 FE 8 A

. Pl E oy b
‘RS W (PHA.0)  FEEE (pH 4.0) #hRsE
carvone 25.6% (51ug/ml) — 1.8%
phenylacetaldehyde 16.5 — —
2-methylbutyric acid 9.6 — 3.5
caproic acid 8.5 — 20.1
verbenone 7.2 — 0.1
2-hexenoic acid 2.9 — 39.8 (73ug/ml)
linalool 2.6 9.1 12.0
nerolidol 2.2 8.4 0.6
2-hexenal 2.2 — 1.7
3-hexen-1-ol - 28.6% (27ug/ml) e
benzaldehyde 1.0 6.2 0.3
3-hexenyl acetate 5.2 —
methyl salicylate 1.6 4.8 1.0
unidentified - 4.4 —
geraniol — — 3.4
total 79.9% 66.7% 84.3%
£ 1-9 By a— 5 — SRR F VIR OSSR
20104E 8 H (iR N=T Ty =~ BEBR = F L
sy WAETE (pH 3.5) FHEE (pH 3.8) HLRZE
benzaldehyde 65.8% (218ug/ml)  50.4% (1,015¢g/ml) —
benzaldehyde cyanhydrin — 42.9 (980ug/mb) —
phenylmethanol 5.0 1.4 13.3
2-hexanal 4.4 — —
perillaldehyde 4.3 — 1.3
caproic acid 3.1 — 1.9
pyrazine-3-ol 1.9 23.8
monoactin — — 8.3
monoactin (isomer) — 7.8
a-farnesene — — 6.8
B-sesquiphellandrene — — 5.5
zingiberene — — 4.1
total 84.5% 95.6% 72.7%
£ 1-10 F7 0w+ —F— O
20109 H
IR HRIE (pH 3.0) HFriErE (pH 4.0)
cyclohexenone* 12.3% (4.2ug/ml) 5.8%
phenylacetaldehyde 11.2 10.5
4-methyl-phenylmethanol 10.8 2.6
2-hexen-1-al 9.6 24.3 (3.9ug/ml)
3-hexenoic acid 8.1 -
linalool 5.7 12.2
octatrinal 5.1 0.6
myristicin 4.7
elemicin 3.4 —
a-terpineol 2.7 5.1
6-nonen-1-ol 3.3 —
perilladehyde 1.1 11.0
terpinen-4-ol 0.3 3.2
total 78.3% 75.3%
*3, 4-dimethyl-2-cyclohexen-1-one.
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# 1-11 FERY 1 — ¥ — OEFEKS K

201059 A

IS H1RTE (pH 3.4) ¥iiEzE (pH 3.5)
hydroxylinalool* 13.4% (13ug/ml) 13.3% (13.5ug/ml)
3-hexen-1-0l 12.6 (9.5ug/ml) 36.8 (37.0ug/ml)
linalool 9.4 7.8
pyran-2, 6-dione 6.2 —
capric acid 5.7 2.1
hexahydronaphthalenone** 5.2 2.2
cyclohexylpropenal*** 4.9 3.0
furfural 4.7 1.3
a-terpeneol 4.3 4.2
linalool oxide 3.0 2.1
hexyl formate 2.8 4.7
total 72.2% 78.3%
*2 6-dimethyl-3, 7-octadien-2, 6-diol.

#*1 1,4a-trimethyl-hexahydro-2 (1H)-naphthalenone.

% 3.(2, 6, 6-trimethyl-1-cyclohexen-1-yl)-2-propenal .

# 1-12 Y+ — 5 — OEERSHERK

2010 £ 8 A

RS FRZE (pH4.9) HiiEE (pH 8.5)
phenylacetaldehyde 19.9% (2.0ug/mb —
perillaldehyde 7.7 8.5
2-hexen-1-al ) 7.0 -
borneol 6.3 0.7
copaen-8-ol 6.0 16.5
benzaldehyde 5.6 0.7
carvone 4.6 —
unidentified 3.6 —
3-hexen-1-ol — 34.7 (21.0ug/ml)
hydroxylinalool* 1.1 6.7
linalool 2.0 4.0
a-terpineol — 3.4
unidentified 1.5 3.0

total 63.8% 76.2%

*2, 6-dimethyl-3, 7-octadien-2, 6-diol.

FRIED HW ORI AR 1-11 ISR Lre, FOIREE, s
& & EERS 12 hydroxylinalool Th » 7z, RS IE4S
EERER L 7- HW O TREREBOAITE TN TV,
ZMDiE7», pyran-2,6-dione, hexahydronaphthalenone,
cyclohexenyl-propenal 75 EFB L WESBEE N TV .

HED HW DR A K 1-12 1R L. BEEDO HW O
FE%4T3 phenylacetaldehyde (19.9%) Td 523, HiffiE
IIFRM 59, 20Rb D, 3-hexenl-ol BERTH -
7o, WRIE WEEELE It ERHES & LT, peri-
llaldehyde, copaen-8-ol HEE S £ T\ /-, EMRIED
SARICER AT BEE R D T,

RO HW O A 1-13 1SR Lo, BEJREE Lkt
TIPSR Y, #83E T phenylmethanol &
phenylethanol %3, ¥f¥fIE T3 2-hexen-1-ol BWEMARTH -
fo. FEFEOWER = 7 VIl K T (3 caffeine 28 421k D

50% % EW TV, EREC 2D O HW IR
TTLIED - 12,

RONDERRRETHEET BRSNS EHD HW

Mo oHEHRETEAT 2ERRSEARD HW O
AR 2ICEEDTRLE.

F2-11R Lo v v ED HW TREZBIE, #FfIEL &
12 FERLSY 3 perillaldehyde T, FEEEOFEEE © F LI
HETEEETH - 72. HW &[G IT perillaldehyde 3
RO¥Em GIrEEE, 001%) HEL0.

F2 2R LIy v EEY + — 5 — ORI YV T+ —
y—bidFE - CELY, R, HEEEL 612 elemicin
& myristicin AL T, perillaldehyde i3 F - 72 { B H
SN - fo. BEE T FOUMER P ERICE S h g il
GEr g, 0.025%) T d LI R 3 P, elemicin &
myristicin BFEETH - 72,
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& 1-13 BHR Y 4 — 5 — LFFBR T 7 VIR OE R MK

200947 H N=T T g —F— HERs = 7 LAl H:
s R (pH4.5) PEE (pH 4.0) Wi
phenylmethanol 43.5% (34ug/ml) 8.5% 6.5%
phenylethanol 7.9 2.2 0.8
linalool oxide 7.2 6.8 1.6
ibid isomer 3.5 2.8 0.6
caproic acid 3.5 3.4 0.4
3-hexen-1-0l 3.9 2.9 3.1
1-hexanol 3.1 8.4 4.5
monoterpene* 3.0 1.7 0.4
linalool 2.5 4.6 0.3
2-hexen-1-ol 1.2 34.3 (T7ug/ml) 4.9
3-hexenoic acid — 3.7 1.5
geraniol 1.1 3.6 0.5
methyl salicylate 1.9 3.0 1.2
caffeine — — 52.0
dihydro-S-ionone — — 7.6
pyrogaliol — — .0
total 82.2% 85.9% 89.9%

*trimethyl-6-vinyl-4H-pyran-3-ol.

%k 2 ERERECELET AERBESEERDON - T 4 — § — ORGSR
#2-1 vV Ua—F - LB 7OV O MR ML

20108 A N=T T =5 — Fele © 7 L3
4 e g e X S e
‘RS %R (PH5.0)  HWEE (pH4.5) HRELE
perillaldehyde 83.0% (460ug/ml)  74.0% (420ug/ml) 52.4%
perillalcohol 4.5 5.6 —
benzaldehyde 1.6 10.3 —
limonene — — 21.0
caryophyllene — — 8.1
sesquiterpene* — - . 6.0
total 92.1% 89.9% 86.4%

*2, 6-dimethyl-6-(4-methyl-3-pentenyl)-2-norpinene.

# 22 YVEHEY -5 — LER T S Y O R HK

20104 8 H N—=T Yy —F — Felg = F U H
mRoy WIRIE (pH5.0)  FTEEE (pll 4.0) HIRTE
elemicin 47.1% (260ug/ml)  53.6% (110pg/mbD 16.8%
myristicin 21.9 20.3 43.9
caryophyllene 7.4 2.4 13.6
2-hexen-1-o0l 4.7 0.3 —
B-farnesene 1.0 3.4 10.2
sesquiterpene* 0.8 3.1 8.9
elsholziaketone 1.2 3.1 —

total 84.1% 86.1% 84.8%

*2, 6-dimethyl-6-(4-methyl-3-pentenyl)-2-norpinene.
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% 2-3 *A/ FUg—5— EFERF VHY O ERERSRER

g~ 7 VilH

2010 £ 8 H N=T G g =5 —

e WIRSE (pH5.5)  $TREE (pH 4.3) 7
4-allyl phenol 50.6% (100xg/ml)  51.7% (135ug/mb 21.7%
borneol 11.8 16.4 1.6
globulol* 7.7 0.9 21.8
camphor 4.4 2.9 —
linalool 3.0 3.9 —
a-terpineol 2.4 3.0 —
3-hexen-1-ol 0.4 8.8 -
caryophyllene — — 8.5
sesquiterpene** — — 6.6
unidentified — — 3.0
cycloundecanone™** — — 5.2
total 80.3% 87.6% 42.4%

*caryophyllene oxide &7.

**decahydro-1, 1, 7-trimethyl-4-methylene-1H-cyclopro (e) azulene.

*x9 5, 9-trimethylcycloundeca-4, 8-dienone.

% 2-4 K — 5 — OEFE

201058 A

IR FH3E (pH 3.0) PrEfE (pH3.8)
terpinen-4-ol 75.8% (360ug/ml)  74.3% (430ug/mb)
a-terpineol 3.2 4.0
3-hexen-1-o0l 2.8 6.7
trans-terpinen-1-ol 2.2 3.0

total 84.0% 88.0%

# 2-5 v+ — g — OEFEESEEK

20108 A

SRS FETE (pH 2.8) I (pH 3.2
terpinen-4-ol 62.0% (400ug/ml)  81.8% (440ug/ml)
3-hexen-1-ol 12.9 1.5
a-terpineol 4.1 4.7
trans-terpinen-1-ol 2.5 3.3

total 81.5% 91.3%

T A/ FOHW ORI ER 2-3 1R L 7o, BIRZE, #ilE
T b ICEMNS 3 4-allylphenol T, £4D 50% %z T
W7z, 4-allylphenol REARIEOHE ~ F VIIHKE T F
oy LT E ., ZOE»0OR4sT S HW & 1313
XELTEDON RGBS ER GRE
0.002%) T & caryophyllene oxide 28 F 5% 4> <, 4 -
allylphenol @& F N TWEh -7z,

FED HW O A FE 2-4 1R Lichs, SIR3E, Hie
EREWCHEHMLTEY, FEHSEWVWTFND terpinen-4
ol TEEKRD 5% % 5% T3, Terpinen-4-ol 1Z[EEFIC
BONIHEHOTFERS DO EDITE > TV 3.,

BIED HW & F23EO HWISEM L TH b, £ 2-5 105
T LI, FIRIEE B L 41T terpinen-4-ol BEMRLKT
& - 7. HW &[EHIT terpinen-4-o0l & O RS A FT i TE

5 FEINET (035%), TEBRE» S FENETE SN
(0.06%).

HBRICHB R FEE N N-TELTRART IV b D
HW Ofp a0 L7z, #F2-6loRd k51, FERS I
EIRTE, MMETEL 1T carvone T, WRIE, IEEIEOFHE
= FOUHIHE T b RMEDRERPIE S N7z, [FFC carvone
TR GZRE, 0.1%, FHE, 0.03%) BES07-.

z =

HW CHERZEEK) 1Bt 2Rz Hiigic /b, 1o
F3, AF oy, axf, 790%, v, BlconT
BHTEHED HW OGS N TW B30, WEED HW 34
BIOMENFLTH S, S 5ICZDEFpONEY, 2 v k3
N, K, M, BT, f& ¥7a, MR, M ORR, R4/
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F 26 AT IV —F— LR F VIR OB

2010 4 8 A N Fele = 7 LR
o _ b

wE) BT (pH5.9)  FiEEE (pH4.5) & pe e

carvone 78.0 (554ug/ml)  81.8% (710ug/ml) 48.2% 55.5%

1, 8-cineole 5.8 6.5 3.1 2.6

trans-carveol 2.6 3.1 0.1 0.3

limonene — 29.9 27.6

total 86.4% 91.4% 78.9% 83.4%
F, 2, vVHEEOHW bIhF TRHTH 5. COOH . _COOH
—RIC — TS E TN AR LERHREE T L, m — —_—
IKBLZRF L > THRIE HW KBiTT 22 &, S51C 2 0-Glu

N— T BT HSINEE BT ISR R E (L
BEBWEFLoNTERL FHE SHoWRTS, HAN
BEBEMN—TTHBRART I v OO 5E 2-6 IR
Lickdic, COEEEZMA L. $bb, wEBRE &
IED HW B & G H i T4 <X T carvone 234K
T, KEKEFICL - THHLBRSBEES L TOIL,
Bl © F VIR T R S 17z limonene & sesquiterpene
PDHW IZBIT LBV RKICEERRIZDEEZ LN S,
vy, YYHlE, A F, £, BOHW ZAXT I b
LRI, HEREBSHBENDP SEELTOT, £0kE
[EETHH L EZZTFEH .

Linl, 8FEHN—7, L0DbFRBELALEDDORERD
SNV N—=Th5ELNE HW DEA&ICEE -7 E
1355 EART CEBSROMETHLhIcE -7, Th
5D/ — 7 TR EFERE T RAEE T, KER
REICE->-TRUDTHERMICZ - TRIET 5. T OFFHL
& U TR OFHEE CRIRIE 2 GIUAK CHith L < &
FEAWE LNV, F ol & A BRI HEMHRE TE
HELTOTH, RETRBIIEINT 280 % -7 Bis
BERMAHD HW BT 28R onk. Tol
&, N TIEF N AR ORIERKH KR D INE
Ik » THEL THEERMICERL L L E2RKT 5. &
DICHTREE SRR IEIC & - CTHAEROMBEL L &, &
BT RIS T U CRIBKMAOREE P Lo 2 & b
NET 5.

7 VNG OERFRICERBEIKEYT 5L, K1IRT
& 91z l-phenylalanine 2 ST 3 /{LRIE, JERIGERE
THBE T % o-coumaric acid DECHERD & BB/ N TE
B4 AT &K > Tcoumarin BAEKT 3 2 EBHNT
W3, AE0ggiErh iRt coumarin SEIZAE W3,
FEI8IT o-coumaric acid DEMEMALAR LT, Zhdosk
EEREH T ICHB L TE£E 0 coumarin ¥4 L 2
ETNILEAATIRETH . —AFHIEOE AT, hiEf
DR HATSIE DT, coumarin DNEH/DIT VS
D EWEEE NS, 1B coumarinn F/KEME THRHICIZIE
EAEBITLIWV,

BV OB TPELLICEENS amygdalin (3K 2 1I0RT

L-phenylalanine O-fB-glucopyranosyl-trans-o-coumaric acid

X X
—
COOH
O-Glu O 0]

O-B-glucoyranosyl-cis-o-coumaric acid coumarin

X 1 Coumarin @AV — b

N CN
CHO
O-Glu-Glu OH
3 » ©/ +HCN

6-O-B-D-glucopyranosyl- benzaldehyde cyanhydrin benzaldehyde

B-D-glucopyranosyl-

mandelonitrile (amygdalin)

2 Benzaldehyde 4RV — b

£, sy VEROVERTHEDNIZ TN T benzaldehyde
cyanhydrin 4% L, & 51T benzaldehyde % T/#d
LT EBHIONTVS, OFFEDCE A1, amydgalin
F i ENICHYS T B ECHEAR DK AT ARG I & » TES I
T, #HEFRESDE LT benzaldehyde cyanhydrin 234
L ThDBDESBLT—HEBE-HREB LT
benzaldehyde i< #iT L 72 & TN IE AR §ETH 5. K
B, FEIEORBHIE A 220°C T2 R LT o A
27 m= baybricid 5 &, benzaldehyde cyanhydrin
DE—71313 & A ETHEBE L T benzaldehyde @ ¥ — 7 A3
FEICZ B, D, HEFEHW th O benzaldehyde
cyanhydrin DEHFBREH X7 0= b 5L b & FWHEE
Whte 5, —7, WBREOCEHEGE—IHHEDES LHEHE
7378t benzaldehyde 234K T 5 & F 2 5115 28,
benzaldehyde cyanhydrin 8 &g wvwa &, HW b
@ benzaldehyde ODEFRPFEIED 1/56 5 EH 5, Blo
DRSS EREEZL SN D, EE FifERIEow g
KBRS REDRD 5, 2 OELFEE->TWE T
EWTRBE N, BRF - — @R LTWRELA, B
1% (Prunus jamasakura (Sieb. et Koidz) H. Ohba) O 4
EH 5 b benzaldehyde FAD HW 28 5417z,
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B ¢ SAMEE L 7 HW @70 70 TH b BAE B LR
LEDRFZ753ITHS. F7 53tz oERES Y
BEEIRETHET 508, £h o DR ORFERT HW 2
E¥nd, BlcBiTes. 2ofby, KEKJEKETH
IR LU 72 terpinen-4-ol CGHREFIEDIEE), capric acid
(FIRIEOHE) 2 HW OFEBERSICE > TS, 4o,
F7 #IZBRBELTEIHAW OAB LY, "—TF4—%
N— T OERIRIETR D INEL 5 LMo MITIE - T2,
HEFEDN— T 5 4+ —Tld capric acid iF13 & A EREh
BOWOII, BREON—T 57 4 —TRERS E L TRIHES
e, P77 I3ELOMAEBICE > THONTVS
2, HW iZ B 20 E L3S EloMENERYITH 5. &
o RIS BFHETCIANEEAL, LIRR N -T
ZHWA L3 icvwbhTED, é\r@@iﬂﬁii%ﬂ#%?%ﬁb
TWa0pd Ly, EATRERDO KINTEERE
LT, E¥hose, BIWERORE, ®AOLENE
Mo TWA, &, »— 7 ORERRE TR P RIS
BTEMPHBAL 20T, N—TIBAL THERICET A
THEEELTE20LERS L LD IEbN 3,

BERIIC X > TP RESEE TS5 —7&E LT,
M, Evd s REOHS, 5 AL cHEED
53 thujone, methyl salicylate F{AD HW HE S
S, Eid carvone BEFIRIIZZ W\, FkiZ perillaldehyde,
T elemicin & myristicin B ICEB{L L 1. fi3E, ©
TJEDOHW THULZ AR 2 &L o o
D& HCREBEAMHL 5 &1 2009 F & 2010 £ 2
FEOBETHEREEOD 3 C & biEEs .. BYSET
FES - PR ORBREY 2 EA T 5 < L IHEN T
H - 7z,

KRG T carvone i &%, fili, vy oiE:
BEHEFEE « FOUTHIH L T 6 carvone D S NEHh - 72
DT, carvone PIFEEHREECEEL LW & IELTH 5.
X SIHiY + — % — @D carvone {Z X X7 I ¥ b D carvone
EE—® (=) carvone TH A I EHHEFL TV B (GHHER
F32). Carvone \TBIE, PEETIHIHEST L&, HlEE,
SEIBIEADHITTH carvone SENAEXLSEH TH &
05, EOHTTERISHECFEAEE TS T LoHEES
N3, —RICEREDOETIIAERE SO AL, U]
DHY - 7. 3ETIINIKE, BRL7s & ORI H#EIT S 5

LIS TW\WA, Carvone DHIEXAE L Tl carveol fi
WAPEZL ONBED, FHRIRHTH 3.

a =¥ OEAITIZ, HW OEERKS THh % borneol e
B F VKIS EET 5208, HBSERO 1, 8-cineole
E KT HW T borneol SEAEFFNCHEEINLTED,
IKEGHEB I - THRCEBER L EBEZ LN
3. RMEREOELD, WREOHWOEERSTH S
phenylmethanol (¥ EE O REEE = F ViR IC & EAE
T AN, FHELRRED HW TREBERSEH NS 5
TEMD, KEGEB I BHHERSOEANEZ LN
%, £ < OFHEED HW 12 12 3-hexenol % 2-hexenal 73
ED CALEMDERVBZ VY, TR THEVDED | &
LTHonTsY, BoWEEBOE, SEEINS.
K27 4 3TD HW Ik & 1u7z 3-hexen-1-ol 35T,
FREE RO HW iTi3ZBn 5 h e, BEERln &L
Sha, UL, 928D HW Tl Colbatmsmsk L 74l
BEL, BEOLLEEPICER LD EEESNS.

SEIOBIEET, BT OB Y i 2 T8 2 T &AM
BTCHBAL 2. Perillaldehyde % FEfic U 72 BB 7557 &
VIZX LT, myristicin & elemicin 23 & Lz v dhifE
FEBPIEFEICEL, KRB OTHT SN T R
Uy | & LTHBICHR S TV 5, BEHIICIE myristicin
2&F L, perillaldehyde #&F Wz I=iTitl, Bb L
TR E L ORI T TE AR D 5.

Pl LoRAaiE L ¢, RIFLA 19EEO ARE N —
TOHW 2% 31tk &, 2095, KESEE TIH
WCEEHRE L 72BN RO HW 28 13 18, S0 &k L
FERRSSFEROHW B 6ETH -7, ThETHISA
TVWEIRY S~ o0—X2) —BEDN—TORERZHR
FiEL, REFHCVIREICK > THW OB K E
CEFT A ERRBV. Lal, 40, KESEZOHSR
EIARLT, HFEWOMmD TV A — 70 HW Z23&1EL
FAER, THEACZ oEREROBEENL I LEEDE
B3, RO RIEEIIC & - THERRSHKEICEE T 515
EDOH B EIHIAL 22, X ST EED R, B
EEOKE W — 7 OFEIC I IERNS BEEEOREET IR
BAY, KESEEIC X - THHIcAERT 2 2 L2585
MITIE 7. TN o DFFHFEME N — 70 5 KB HKE I
X ZREMOAERINEIDIE VDO TER T VA, ~—

K3 KESERHORSEBES VN =Ty x — 5 — D5

D RAKERE CHRCEE L LERERA B ERO NN~ T v+ — 5 — (137

Ko 8y,
7o, ER M RE

AEFFUY, TEF, JUNA2, VoS3 FY, F M BT, &,

R~ — 7 ORI, RIS KAELEZIE V. £, TERSOSHE

FESFEHTI R,

2) BRID SR L RS E RO N~ T Y 4 5~ (67)

vV, VYHERE, A F, K, B X7 Iy
B R — T ORCIRIC X AAEENZ DI, KRESEFA Y OB b b
WV, FEELEZBRECTIERSOSHEENE .
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TF 4 —IMA TN =T 04— % —& L TORBEOARERE
DRI EEZIO5N5.

IKFRTHRBE I - TR IS EE OB 5 2 L 13EL O
MYPBERLTOEHY, HW TRESENEFTH 3.
EHOERNE LT, BERESOER, © 27 VHIERE
15 E DT ORI, BILOE, BOREENHTS
NTWa. UL, 5[0 HW 2 RS N BEE AL E)
WRHOBSICRRELNB Y, 2R, fahEco
R A AREISEMIREE T~ — T IR LT D, EiE
B EDETOFHEIZIDEVWEEZ NP LTH B, 2
EOREDES, WRICK > THRBITEHONENE N3
5T &, WHEIRETEL L TOHERRS DERIC -
THER LD EERINE, SEEB S HW ok
SRS DT, BRIKSRO AR DS B B 08, K2 43
OEFE IS WL T v h VT ORMEICEHETIEE
S0V, F, TNTO HW O BBGHTER L2 b0
TRV &R, £302) KRTHERMLOIHLNATSES. T
DEE BB LN HW (355 TH 255, KRZERET
T AN AN E el AR ARANAY

BT OHTH 8L & LT, RERFERS OBNE
L) B 7o D I RRAE SR BRI BRI L B
AR EANEA SN T WA, SEOHEIR 2 DI
BN EATIR L Ok SiEREE 3 2 HW 28Ik
T2 A REME AR U7z, RERAGITIE 100°C BLE O EiRZEE A
HRES B RARKERSEE A VNI, S 5H LWiEkEE
Fio HW oBE BB s N 5. Klo gl

N=TFOEEEBEEONTWAS, HW B X %24 ~T
DOREY D HBIERRET, RIFTE 2 HW O ERICE
W,

SOlgi7 i FHEL L 7 HW OREEEIC > W T I3 EI%RE
T B,

GC/MS M2 L Tz 72 W i 7SS CMC 1R
FrOERFFR, WYORELIEEL T W BAHE
YIHFFErh O HE KRR E < B4 3.
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