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ABSTRACT : The chemical composition of essential oil from the perennial herbaceous plants (Houttuynia cordata, Filipen-
dula glaberrima, Peucedanum japonicum, and Ainsliaea acerifolia) was determined by GC/MS spectrometric analysis with
the aid of NBS, Wiley Library and RI indice searches. The major constituents identified were o-phellandrene (18.97%), v-
terpinene (12.32%), decanal (8.72%), 1-decanol (10.92%), decanoic acid (12.12%), and 2-undecanone (12.32%) from H. cor-
data, farnesol (2.83%), l-o-terpineol (2.72%), benzenmethanol (2.03%), (£)-3-hexen-1-o0l (4.32%), and T-muurolol (2.07%)

from E glaberrima,

o~phellandrene (14.25%), endobornyl acetate (3.84%), heptanal (47.52%), octanal (2.65%), (E,E)-2,4-
decadienal (2.75%), and octanoic acid (4.52%) from P. japonicum, and geyrene (9.74%), -cubebene (11.15%),

berkhe-

yaradulen (22.32%), [3-elemene (6.21%), (—)-A-selinene (4.85%), benzaldehyde (4.52%), and benzenacetaldehyde (3.40%)

from A. acerifolia.
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2. Alek 2 I

FE8e FE YA oFFe] FHEE SF 2 FAlsto
ARSSIIAL, TLCE 8roh I 52 U+ B 55 A
kS A3 T TLC ¥ preparative TLCE silica gel&
precoated Kiesel-gel 60F.s, plate (Merck Art. 5715 AR
stk &719] FFE 150099FS Carl RothZ HE 1913}
ARESIO ™, 1 9] Aok 55 B U Al9FS Sigma
= Difco 5ol Y3 ARESIAY. 71552 mantle
heater’} A&¥  Karlsruker FXE, GC-MSE Hewlett-
Packard (HP) 5890 119} open slit HP 5988 AR&-3}%om,
GC column> FFAP (50mx02mm x 033 mm) fused silica
capillary columns ARE-3}T)

3. LR F=

NS AEHEAE MAst Karlsruker ZX]2] 2L 2 5L
£ flaske] B3 ZFFE 500mL-1L 715 & 7-94)7F 71
st FF7] FRHE AASAT AHE FEELS
diethyletherdll ¥Q3}3 F5FsihlEFOZ B o738l ohe
40C olatellr APTFsl vlE AAS L st 7Y
vialoll go] WA (40Tl BT

4. PRl 2ot
7R Bae A Wb (Lim et al, 2008)7 7o) &
29 7t AEA RN 757 SRE FET PR MBS
F718wE AAS JE] (neat)E W= ¥ prep-TLCE AA]F]
3, GCFolA AX= peaks©|
2T AE A etherz FE3I000E 552 GC/MSE 7t
Ze] TIC (total ionic chromatogram)E ¥-& % Wiley/NBS
library9} B &}aL, GCOlA FEEAICFS] tr (retention time)
e BarE doJetel Hlwale RS ST
(McLafferty and Stauffer, 1989; Wagner et al., 1984).
GCGAL #Egt 17 EFNS 14 ul¥ columnol] 5
datar 50TCelA 52k fA1g & 110C7H] 3C/minS &
oven €5 T8 U 1087 FAI8la A 4C/mino 2
220C7HA] 53 o 2087 fFAISAY 75CoA] 887 &
A&l 4C/mine 2 200C7H] 53 F 2087 FX1314
ANSATE olu injector Z detector (FID)2] &%+ 270C
2 3IHAL carrier gas= Heg ARE3FY] #4552 0.5 mL/min
2 3ot
GC/MS=

v o 02

At 710l A2 GC columndl] AEE FY
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3l oven ©5=5 40CoA 487 §4 & 10C/minSZ
240C7HA] A=5A171t). Injector2} detector®] ==+ Z1z} 200
Te} 240C=E 3o, carrier gase HeQ & 3l 5%
0.5 mL/min®& 33 th. EVMSe] Z71L ionization energyt
70 eV, source temp= 250C, trap current= 300 pAZ 3FA
o, CIMSe| ZAL reagent gas® methaneS ARE-SIAL,
electron energy’= 200 eV, source temp.= 200CE 3}S3th,

dyt 9 o3

p =

AN A A 22T AEARNA 2T IR
o] 243 NEARREES sISEE prep-TLC, GCMS %
Wiley/NBS  library ~ search sk T skt
(McLafferty and Stauffer, 1989; Wagner et al., 1984).
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£8 0.75%°1Att 2 AEEL] 28} A4S GC-MSE
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A% A3 49%9 rIEEC] ERlEeH, 53] o
phellandrene (18.97%), y-terpinene (12.32%), decanal (8.72%),
1-decanol (10.92%), decanoic acid (12.12%) 52| &=o] =
& Aoz ¥sFT (Table 1). E317] w9} w53k &)
AES X8I o] oz ()} sl RS 3}
olgx, HF, daIE T2 AoE dTA UL (Kang
et al, 1997; Lu et al., 2006), A EAEo 2 |t 2 Ze}
Ricol= Aol d#fA Utk (Ch er al, 2007; Hao ef dl,
1995; Xu et al, 2006). Xu % (2005)° <Jspd ofme]
E7]/ 8ol capric aldehyde®} methyl-n-nonylketone®] &
o] o, Qi 5 93} n-decanoic acid®} penta-
decanol®] $hgo] EQkTia B SIiTh AN £ AHA)
oXe Xu 5 Qi 53+ €] a-phellandrene®] &=o] &
3] =T ol A7 FHEAC e zjo|&2 AYzhETt

ot oft

2. HelE

HalZe] A7 7] 075 kgl 2 RE FE3 IR 4
582 0.027%10th 2 IR ES Fxot 2A4E
MSE A3 A3 59%¢] Fr1wsel SRl=NeH, 539
(2.83%), [-o-terpineol (2.72%), benzenemethanol
(2.03%), (7)-3-hexen-1-ol (4.32%) 52| TFo] ¥ Zloz
W sT) ElglEe] Be 0.73 kg 2R E FE3 714 Ee
TFEES 0.032%C100}h 2 F7IgRE] 729k 245 GC-
MSE 43k A3 5959 r1dEEe] gRl=HNeH, 53]
T-muurolol (2.07%), 2,6-bis (1,1-dimethylethyl)}-4-methylphenol
(2.42%), benzenmethanol (1.89%), hexanoic acid (1.87%)
T4 o] =2 Ao et (Table 2). £ HEE9] 4,

farnesol
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Table 1. Composition of essential oil from H. cordata.

tR’ Constituents (M*) Mass Fragments Peak Area (%)
1.00 a-pinene (136) 932 923 1.23
1.06 camphene (136) 93 121 0.54
1.15 B-pinene (136) 93 41 1.52
1.18 sabinene (136) 93 91 0.08
1.26 B-myrcene (136) 41 93 0.02
1.27 a-phellandrene (136) 93 91 18.97
1.31 o-terpinene (136) 121 93 0.12
1.35 limonene (136) 68 93 0.79
1.37 B-phellandrene (136) 93 71 0.08
1.40 trans-ocimene (136) 93 41 0.04
1.41 y-terpinene (136) 93 91 12.32
1.44 phellandrene (136) 93 91 0.14
1.49 T-methyl-3-(1-methylethyl)benzene (134) 119 134 0.09
1.51 a-terpinolene (136) 93 121 0.10
1.65 3,7-dimethyl-1,3,6-octatriene (136) 93 41 0.13
1.66 (2)-3-hexen-1-ol (100) 67 41 0.08
1.69 (E)-3-hexen-1-ol (100) 67 41 0.06
1.73 cyclic carbohydroketone (150) 69 81 0.09
1.85 decanal (156) 43 41 8.72
1.89 linalool (154) 71 41 1.04
2.00 2-undecanone (170) 58 43 12.32
2.02 4-methyl-1-(1-methylethyl)-3-cyclohexen-1-ol (154) 71 111 0.72
2.04 bisabolene (204) 93 69 0.09
2.05 a-cubebene (204) 161 105 0.08
2.07 furanmethanol (98) 55 56 0.67
2.08 dihydrocarvone (152) 95 67 0.07
2.08 B-farnesene (204) 41 69 0.04
2.09 y-elemene (204) 121 136 0.08
2.12 8-4-carene (136) 93 121 0.09
2.15 1-methyl-3-(1-methylethyl)cyclohexene (138) 59 93 0.14
2.15 B-selinene (204) 41 105 0.23
2.17 cis-caryophyllene (204) 41 93 0.07
217 dodecanal (184) 41 43 0.07
2.18 essigsa-terpinylester (204) 107 105 0.03
2.21 eremophilene (204) 108 161 2.32
2.22 1-decanol (158) 55 43 10.92
2.23 geranylacetate (194) 69 68 0.82
2.24 naphthalene (128) 128 127 0.09
2.25 germacrene B (204) 121 93 0.13
2.26 y-cadinene (204) 161 105 0.07
2.48 2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 220 0.02
2.83 heptadecane (240) 57 43 0.03
2.90 docosane (310) 57 43 0.04
3.05 decanoic acid(172) 60 73 12.12
3.07 tricosane (324) 57 43 0.07
3.18 9-hexadecanoic acid (254) 55 41 0.02
3.24 aliphatic free acid (157) 73 60 9.12
3.46 tetracosane (422) 57 71 0.08
3.56 dodecanoic acid (200) 73 60 0.20

'Retention times relative to a-pinene.

“The base peak.

’The second largest peak.

=719} Bajoll= benzenmethanol®] 3714 H0] FE5HOF &  monotropitin, (+)-catechin, daucosterol AJ¥-°] $HFEo] U=
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Table 2. Composition of essential oil from F. glaberrima.

Peak Area (%)

tR! Constituents (M™) Mass Fragments

leaves & stems roots
1.08 nonane (128) 43?2 573 0.03 0.05
1.15 undecane (156) 57 43 0.07 0.08
1.22 hexanal (100) 44 56 - 0.02
1.28 7-methyl-3-methyloctadiene (136) 41 93 - 0.72
1.28 |-phellandrene (136) 93 69 0.04 -
1.35 dodecane (170) 57 43 0.09 0.08
1.37 limonene (136) 68 93 0.08 0.07
1.39 t-ocimene (136) 93 41 0.02 -
1.45 dedecene (168) 93 91 0.07 0.07
1.53 tridecane (184) 57 43 0.06 0.07
1.60 tridecene (182) 43 55 0.13 0.1
1.66 (2)-3-hexen-1-ol (100) 67 41 4.32 1.23
1.69 (B)-2-hexen-1-ol (100) 57 41 1.82 0.82
1.70 tetradecane (198) 57 43 0.32 0.12
1.90 o-terpinolene (136) 93 121 0.06 0.04
1.90 linalool (154) 71 41 0.32 0.10
1.94 benzaldehyde (106) 77 106 0.02 0.23
2.01 isobornylacetate (196) 95 43 0.03 -
2.02 bornylacetate (196) 95 43 0.04 0.02
2.03 isopulegol (154) 41 71 0.13 0.07
2.03 B-elemene (204) 81 93 0.41 0.31
2.06 bisabolene (204) 93 79 0.01 0.14
2.08 pentanoic acid (102) 60 73 0.03 -
2.10 B-farnesene (204) 41 69 0.08 0.06
2.11 trans-caryophyllene (204) 93 133 0.07 0.04
2.14 heptadecane (240) 57 44 0.06 0.13
2.16 l-a-terpineol (154) 59 93 2.72 1.24
2.18 I-borneolol (154) 95 110 0.09 0.13
2.23 B-citronellol (156) 41 69 0.08 0.09
2.24 o-copaene (204) 161 120 0.03 0.02
2.27 plegon (152) 82 110 0.02 0.02
2.30 1-(1,5-dimethyl-4-hexenyl)-4-methylbenzene (202) 119 132 - 0.05
2.30 naphthalene (128) 128 127 0.02 -
2.35 hexanoic acid (116) 60 73 0.88 1.87
2.36 nerol (154) 69 41 1.64 0.94
2.37 germacrene B (204) 121 93 1.35 1.24
2.39 p-cymen-8-ol (150) 43 135 0.72 0.96
2.42 tetradecanol (214) 43 55 0.32 0.41
2.50 2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 220 0.12 2.42
2.59 farnesol (222) 69 81 2.83 0.03
2.62 2-hydroxy-4-methylacetophenone (150) 135 79 - 0.04
2.63 benzenemethanol (108) 79 108 2.03 1.89
2.75 globulol (222) 43 41 - 0.04
2.84 heptadecanal (254) 43 57 - 0.07
2.88 B-selinene (204) 41 105 0.04 -
2.88 decanoic acid (172) 60 73 0.05 0.08
2.91 nonadecene (266) 53 83 0.03 0.01
293 2,3-dihydro-1,1,3-trimethyl-3-1H-indene (236) 43 143 0.02 -
2.95 docosane (310) 57 43 0.03 0.02
3.02 3,7,11-trimethyl-2,6,10-dodecatriene-1-ol (222) 69 81 0.08 1.04
3.06 undecanoic acid (186) 60 73 0.82 0.75
3.08 heptadecene (242) 57 43 0.82 1.24

'Retention times relative to a-pinene.

The base peak.

’The second largest peak.
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Table 2. continued

Peak Area (%)

tR'’ Constituents (M*) Mass Fragments
leaves & stems roots

3.08 T-muurolol (222) 95 121 1.24 2.07
3.09 B-eudesmol (222) 59 149 - 0.13
3.12 tricosane (324) 57 43 0.07 -
3.47 dodecanoic acid (200) 73 60 0.13 0.14
3.53 pentacosane (352) 57 71 0.05 0.04
3.83 tetra-methylhexadecene-1ol (296) 71 43 0.12 0.12
4.05 tetradecanoic acid (228) 73 60 0.24 0.73
4.09 hexacosane (366) 57 71 0.03 -
4.09 heptacosane (380) 57 43 0.05 0.07
4.19 octacosane (394) 57 43 0.05 0.12
4.32 hexadecanal (240) 43 41 0.07 0.06
4.46 pentadecanoic acid (242) 43 73 0.13 0.12
4.98 hexadecanoic acid (256) 43 73 - 1.02

'Retention times relative to o-pinene.

*The base peak.

The second largest peak.

Table 3. Composition of essential oil from R japonicum.
tR' Constituents (M*) Mass Fragments Peak Area (%)
1.11 hexanal (100) 447 56’ 0.04
1.15 camphene (136) 93 121 0.06
1.17 B-pinene (136) 93 41 0.07
1.26 a-phellandrene (136) 93 91 14.25
1.29 1-(1-isobutyl-3-methyl-1-butenyl)pyrrolidine (142) 85 57 2.42
1.32 heptanal (114) 44 70 47.52
1.35 [-limonene (136) 68 93 0.12
1.37 B-thujene (136) 93 77 0.02
1.40 2-pentylfuran (138) 81 82 0.05
1.42 1-pentanol (88) 42 55 0.01
1.43 t-ocimene (136) 93 41 1.23
1.49 1-methyl-2-(1-methylethyl)benzene (134) 119 91 0.22
1.50 phellandrene (136) 93 121 0.52
1.51 octanal (128) 43 44 2.65
1.58 4-(1-methylethyl)-1,5-cyclohexadiene-1-methanol (152) 79 93 0.36
1.59 (0)-2-heptanal (112) 83 41 0.32
1.64 oct-1-en-3-ylacetate (170) 43 29 0.15
1.68 2-nonanone (142) 43 58 0.48
1.69 nonanal (142) 57 41 0.09
1.72 3-octen-2-one (126) 55 43 0.23
1.75 1-octen-3-ol (128) 57 43 0.15
1.76 (E)-2-octanal (126) 70 55 0.25
1.81 linalool oxide I1 (170) 59 94 0.08
1.85 pentylhexanoate (186) 99 117 0.09
1.86 calarene (204) 161 105 0.06
1.86 a-campholenealdehyde (152) 108 93 0.11
1.91 B-bourbonene (204) 81 80 0.17
1.97 a-bergamotene (204) 93 119 0.14
1.97 2,6,6-trimethylbicyclo[3,1,1]heptan-3-one (152) 69 41 0.82
1.99 endo-fenchol (154) 81 80 0.46
2.00 endo-bornyl acetate (196) 95 121 3.84
2.01 bisabolene (204) 93 81 0.03

'Retention times relative to o-pinene.
’The base peak.

3

The second largest peak.
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Table 3. continued
tR' Constituents (M*) Mass Fragments Peak Area (%)

2.02 4-methyl-1-(1-methylethyl)-3-cyclohexene-1-ol (154) 71 111 0.1
2.05 y-elemene (204) 93 91 0.05
2.09 B-farnesene (204) 41 69 0.01
2.10 2-caren-10-al (150) 79 107 0.26
2.15 a-zingibirene (204) 93 96 0.88
217 tricyclohydrocarbon (204) 161 105 0.31
2.18 pentanoic acid (102) 60 73 0.02
2.21 B-cubebene (204) 161 105 0.43
2.25 eremophilene (204) 108 161 0.50
2.27 d-cadinene (180) 161 134 1.35
2.28 (-)-AR-curcumene (202) 119 132 0.35
2.33 diepi-a-cedren | (204) 119 105 0.64
2.34 myrtenol (152) 79 91 0.1
2.35 (E,F)-2,4-decadienal (152) 81 67 2.75
2.36 hexanoic acid (116) 60 73 0.01
2.38 trans-carveol (152) 109 84 0.53
2.39 p-cymene-8-ol (150) 43 135 0.01
2.40 1,2,2-trimethyl-1-(p-tolyl)cyclopentane (202) 132 131 0.68
2.41 anti-9-methyl-1,6-methanofluorene (194) 179 194 0.21
2.48 2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 220 0.03
2.52 heptanoic acid (130) 60 73 0.10
2.53 imidazole derivative (110) 109 110 0.23
2.58 2-hydroxy-4-methylacetophenone (150) 135 150 0.62
2.66 p-mentha-1,8-dien-9-ol (152) 79 121 0.26
2.70 octanoic acid (144) 60 73 4.52
2.76 2-piperidinone (99) 30 99 0.13
2.77 2,6-bis(1,1-dimethylethyl)naphthalene (244) 229 257 0.31
2.87 nonanoic acid (158) 60 73 0.51
2.94 5-hexyldihydro-2-furanone (170) 85 55 0.09
2.96 tetradecanoic acid (228) 73 60 0.10
2.97 hexadecanoic acid (256) 43 73 0.36
3.05 decanoic acid (172) 60 73 0.07
3.10 y-gurjunene (204) 204 161 0.08

'Retention times relative to o-pinene.

The base peak.

The second largest peak.

3. Wigu= 4, =5

ANEUES] We) 12kg ORNE 5T PR & BEAY o] 18kg 0BV FEG PR FEe
582 0.10%10th 2 PR ES] TR 2ES GC- 0193%IUTE 2 FVIRES] TR} A4S GC-MSE #4
MS2 4% 23 655 VTl AdHMeH, 551 T A 4T IHEE

a-phellandrene (14.25%), endobornyl acetate (3.84%), 1-
(1-isobutyl-3-methyl-1-butenyl)pyrrolidine  (2.42%), heptanal
(47.52%), (2.65%), (E,E)-2,4-decadienal (2.75%),
octanoic acid (4.52%) 5¢] o] =& ZoE Yot
(Table 3). 53] A7 &= heptanalel2l= d71435<] o
Fol =Tk A7IEU=Ee] HelE AFste] 2 s ¥
(FF)elet a4, manitol, F71/3E, &uke] widA A F
nldo] Sl AR UwA Ut (Duh er al, 1991). |25
g g ald, IF, oA ToE ol &HUL, FEA 3
S AHgo) Aoz A#A T} (Chen et al, 1996;
Shin et al., 1997).

octanal

(SRS
AT
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J=0] AU, 53] geyrene
(9.74%), P-cubebene (11.15%), berkheyaradulen (22.32%), f-
elemene (6.21%), (—)-A-selinene (4.85%), benzaldehyde (4.52%),
benzenacetaldehyde (3.40%) 59| &&o] =2 7oz yaxl
T} (Table 4). o9 & Y2 A8 & e EFHde
estafiatone, zaluzanin C, 3-0-(9Z,12Z,15Z-octadecatrienoyl)
glycerol, 3-0-(9Z,12Z-octadecadienoyl)glycerol, glucozaluzanin
C Aol e AR d&HA Utk (Jung er al., 2000).

AR ThAA) 220 B9 RN FET T8 N
© =2 aromatic, heterocyclic, aliphatic compound %
terpenoid®2] dito] ERIEUY. 553 7)) & zh=
APl &, TR, dFF T sk UF BHslsi

=]
RN
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Table 4. Composition of essential oil from A. acerfolia.

R’ Constituents (M™) Mass Fragments Peak Area (%)
1.56 cyclohexene derivative (148) 79° 94° 0.32
1.58 3,4-diethenyl-3-methyl-cyclohexene (148) 79 94 0.65
1.60 geyrene (162) 79 94 9.74
1.84 a-guaiene (204) 105 107 3.31
1.89 linalool (154) 71 41 0.24
1.93 f3-cubebene (204) 161 105 11.15
1.93 benzaldehyde (106) 77 105 4.52
1.95 berkheyaradulen (204) 162 147 22.32
2.01 B-elemene (204) 93 81 6.21
2.03 naphthalene (128) 128 127 9.53
2.06 bisabolene (204) 93 91 1.02
2.10 B-farnesene (204) 41 69 0.99
2.1 benzenacetaldehyde (120) 91 92 3.40
2.15 B-selinene (204) 41 105 0.24
2.15 l-a-terpineol (154) 59 93 0.02
2.16 linalyl acetate (196) 93 43 1.22
2.21 tricyclohydrocarbon (204) 161 105 0.98
2.22 zingiberene (204) 93 119 0.12
2.24 (-)-A-selinene (204) 93 189 4.85
2.27 essigsa-terpiny! ester (204) 69 93 1.48
2.48 2,6-bis(1,1-dimethylethyl)-4-methylphenol (220) 205 220 0.22
2.55 tetra-cyclooctane (106) 91 78 0.21
2.69 1-p-menthen-8-yl acetate (204) 43 93 0.65
2.75 2-methyl-3-cyclopentanecarboxylic acid (154) 95 43 3.75
2.81 hexadecanoic acid (256) 73 69 0.40
2.87 bicyclic hydrocarbon (178) 91 105 0.19
2.88 diethyl-1-phenyl-1-propenylborinic acid (202) 117 91 0.78
2.89 o-bergamotene (204) 82 93 0.84
2.90 B-himachalene (204) 119 41 0.19
3.05 geraniolformate (182) 69 43 0.20
3.08 trimethyl-(1-methylethyl)benzene (162) 59 147 0.44
3.10 cyclohydrocarbon (204) 43 81 1.75
3.10 3-ethenyl-2-methyl-2-(1-methylethyl)cyclohexanol (222) 43 81 0.08

'Retention times relative to a-pinene.
“The base peak.
’The second largest peak.
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