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Analysis of the essential oil in Valeriana tangutica
by Gas Chromatography — Mass Spectrometry
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Abstract: The essential oil in Valeriana tangutica, which is the important medicinal plant inYugu nationality, was ob-
tained by steam distillation. The constituents were separated and identified by gas chromatography — mass selective detector
(GC-MSD). Based on the spectra search function of GC — MSD, with the aid of gas chromatographic retention rules, .67
constituents were identified successfully. The relative content of the compounds were determined with peak area normaliza-
tion method. The identified compounds constitute more than 95.36% of the total ion current. Monoterpenoids and sesquit-
erpenoids are major constituents in the essential oil. The relative contents of patchouli alcohol and valeranone are 33.23%
and 11.53% , respectively. The basis for further developing the essential oil of V. tangutica had been provided.

Keywords: Valeriana tangutica, essential oil, GC — MSD
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RS —HEZR K, R ERREAHGRBEAEOL RS, AR RERAREATERE(REK
ABRERAEER 2EAGRA BHARNETESK, BB IER LA REER ISP R
B, Z28EEEFTEENWER (Valerianaceae) i 8 (Valeriana ) # 4 /N4 B ( Valeriana tangutica) AR 2 &L,
HEREAYERES R, CPEHYEVRERE 17 f 2 2/, SEBHEY T ESH AW L8 4D
W AR E RESRERS, LA ES R ARENE SUMEIE Y SUIMARIE 1 F.O 10U 45 07 TH ) 29 395
e, T LA R 25 R B T LAYE R 254 00 PR T BR, TRl XURT A R B R A R A, BRI E A S E NS
B T DR S BB YA BE (V. officialis) \B/KAAE (V. amurensi) \MI%KF (V. jatamansi) | 5 M %1 5L
(V. officinalis var. latifolia) 2! , 25230 ¥ WX /NSEE A5 B M LAY AT R AT, /MBI 18 R i FF R R
FIBEE T2,

2 KB

2.1 LRAH

IMFER A HREARBEREKRARE 25— FRKEPER AN Z DEHREEHUER SRR
ALY /NS E Valeriana tangutica Batal. (2%, EFAFARE THBBR 2 MY FHHERRAGYESLEE.

2.2 {H 5

6890GC S AR/ 59731 MSD Bk A (EE LM AF]) . ECKGHTa, REFRANGRAH);
A (S =99.999%) .

2.3 HFEEERMARR

FREL S L THRE/MRE 28, 0 100ml ZRBK TR MBS P, FERXREZWEAEEN, EohkE
L, IMEKRRABKE BB —MAAERER FERRANREAEANERE. BIEBERME 4C
e, &

1.4 5307 %A

il SE - 54, 50m x 250pm x 0. 50pm BAAEH (PR B Z MUY AEFRD L), SLERE
260°C ,FERTHE 17.8Kpa, 2 HE L 30: 1, RAEFERRS He ME 1. 2ml/min, H#HE 1, BFFAR . EHEE
60°C, LA 20°C/ min F+ Z 250CHHF 7 min, STk &K RABEFREGE(ED, HTFRER 70ev; B FIRIRE 230°C;
PR AT 150°C (£ 3 TR 280°C ; IEFIRE IR Smin; T L 14 ~ 400amu, & FRFTLR KO/ NREH K
WL AT T, 28 NistD.04.00 SrAEIS R R , ST 8 &5 Ab2F B Ar , #e0de v ARUE — e 78 % L4 L &
o

3 ZR5itie

IMBEFERRA AT EE FRERLE 1, B/MIEER P BHEE 95 s, 2 Wi Er 67
MUEAYRERBAE, WE 1, BEER 6T MNES, HaI%SIEH ST 95.36% , B/ HUTE 1%L HiY
145, 5ELEYR 82.28%, HEMMARMEEN A RMALBERMALEY, P 3 A FERS 5 SR
BN 56.16% , 24L& 5 BRB M 26.93% , NFEER PR EEFFHRD N EEM(Pat-
chouli alcoho) , i &R B M ¥XAY 33.23% , )" EF AR 1kt , ARG, M AR B B A F ot & R vt &
Ho B—NEEFEH R N HEE (Valeranone) , 5 S IE X MRS B 11.53% , HIE B A A PARERE
A, E4R1EC N S/NRE TSN BIEBHE Y B 5 (Valeriana officinalis) 5 H #A J& #%) H # ( Nardostachys chinen-
sis) FIFEMHAR(N. jatamansi) HRF A BB R THER, XTHEEUENSERULHLBAHEYREAH
MWERENE MR Z — , WAMBE R A A L OBEATE REABRZEER. B 1 TUES, MIEHRHAE
AN HEMNTEY, SEEERS B SEKN 26.93% , X —KANLEYERRL EAME FiMg AR
S YENE RS YR ERTE D BREEFFLES B eI MIERFEERA R NEEWN
FHFE MRS P ALIEY o - T (a - pinene,0.19% ) BB H:IE FUBIHE R, % FI F-08 S B AR iy 7kt
BARYr A& Bk, AT Bk R S R AR S ; D - #789% (D - Limonene, 0. 17% ) REA% 1%
B BUEAE R M H0RE (Eucalyptol ,0. 11% ) A 2RISR B 0K , ELAR VUM IR I B F IR EUME A, R F kX
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WEFIA K HEA 5 5 R F% (linalool, 0. 05% ) FT AR B i B AE <, RIBT P R B B R R -4, C R TR 8
B Bk IR ST BB (Carvone, 0.20% ) B R4EN% SRR, W R FA AR IR AR 5 B B2 B8 ( Cinnamalde-
hyde,0.08% )38 FU NS , BLBUR BT E B XL E1E R ; SH MR ( Copaene, 0.07% ) LB & M A 1M (a -
caryophyllene, 1.63% ) KB REAE R o AT WL, /NIRLH A b O A TR] BC LU R 5 B AR LA SE RV S 8L T HBVA B
IR, A, X S 5 N Rt BA AR Y E I, TR HE T /NREL 25 )7 38, VR MG ot Xt /N0 2 5 M
SHBEET, /NSRRI R A FERAE TGRSR MBI BRI B R, & A LR T,
WH/NEIEL R — & B RN FMNE
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. |
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Fig.1 Total ion current chromatogram of essential oil in Valeriana tangutica
F1 MNBEERMULERSIVER
Tablel Analytical results of essential oil from Valeriana tangutica
FEN PREE Y BFR Ui} MY &R(%) #F4
0.
Retention time (min) Compounds MW Relative content Quality( % )
1 5.79 a— UM o thujene 136 0.06 97
2 5.92 a— JEH « - pinene 136 0.19 97

7,7- —HH -2 - WHH - POER([2.2.1]

3 6.06 Bt 7,7 — dimethyl - 2 ~ methylene — bicy- 136 0.21 97
clo[Z.Z.l]heptane
i 4 - methylene — 1 — (1- methylethy] -

4 6.24 136 0.04 95
bicyclo [3.1.0]hexane
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10

11

12

13

14

15

16

17

18

19

6.28

6.34

6.47

6.60

6.67

6.72

6.79

6.85

6.94

7.06

7.20

7.22

7.34

7.51

7.63

8.02

2 - [ — UK 2 - pentyl - furan

6,6- “HHE -2- WHE-JF([3.1.1]
BE5E 6,6 — dimethyl ~ 2 — methylene — bicy-
clo[3.1. l]heptane

[EQE] = 274_%:%§ [EvE] - 2’4_
Heptadienal
1-FE-4-[1-FRE]-1,3-%C
45 1 - methyl - 4—[l—methylethyl]—1,
3 - cyclohexadiene

1- B2 -2-[1- RAE] - % 1 - methyl
-2-[1- methylethyl] — benzene

D - #7#4% D - Limonene

e Eucalyptol

# B Benzeneacetaldehyde

1-FE-4-[1-RHAE]-1,4- KFC
- methyl - 4 - [l—methylethyl] -1,
4 — cyclohexadiene

a - FAHAE o - Terpineol

FHEFE linalool

1-FE-4-[1-FELZE] - ROH
1 - methyl - 4 - [ 1 - methylethylidene ] — cy-
clohexene

m- 7 -4,8- 4% m— Mentha-4,8 -

diene

RA -p-2,8- WA M - 1- B trans -
p-2,8 - menthadien- 1 - ol

Wi - p- WA -2,8- — M -1 - B¥ cis-
p- Mentha— 2,8 - dien—-1 - ol

a, a-4- =HH - XHM ¢, «-4 - rim-
ethyl - benzenemethanol

138

136

110

136

134

136

154

120

136

154

154

136

136

152

152

150

0.02

0.05

0.02

0.02

0.23

0.17

0.05

0.14

0.01

0.05

0.08

0.01

0.02

0.01

0.16

91

87

91

95

87

93
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21

22

23

26

27

28

29

30

31

32

33

35

8.10

8.22

8.28

8.33

8.53

8.67

8.7

8.76

8.84

8.95

9.02

9.10

9.4

9.40

9.60

aa, -4-=ZFHE-3-FEH-1- PE
a,a, -4 — trimethyl - 3 — cyclohexene ~ 1 -
methanol

B3R Azlene

1- P8 -4-F&-2-[1-RRE]
~ & 1 - methoxy — 4 — methyl -2 - [1 -
methylethyl ] — benzene
2-HEE-4-FE-1-[1-RFE)
-7 2 - methoxy - 4 — methyl - 1 - [1 -
methylethyl ] — benzene

FH W Carvone

3-HE-4- RREXE 3 - methyl -4 -
isopropylphenol

2 - +—%¢#8H 2 — undecanone

KB Cinnamaldehyde

4-[1- RRE] - FHEE 4-[1 - methyl-
ethyl] — benzenemethanol

[E,E] -2,4- R /&8 [E,E] -2,4-
decadienal

2- HEH -4 - ZMERER 2 - methoxy -
4 — vinylphenol

2,6 - “HH 2,6 -F M 2,6 - dimethyl
—2,6~ octadiene
4 — M 4 - carene

1,4- —HEHE-2,3,56- WA -X
1,4 - dimethoxy - 2,3,5, 6 — tetramethyl —

benzene

MU Copaene

154

128

164

164

150

150

170

132

150

152

150

138

136

194

0.12

0.05

0.41

0.95

0.20

0.09

0:05

0.08

0.08

0.13

0.05

0.02

0.14

0.93

0.07

89

81

93

93

91

97
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36

37

38

35

41

42

43

45

9.67

9.75

9.81

9.90

10.02

10.12

10.21

10.26

10.31

10.39

10.47

2-[L1-ZHEZE]-1,4- —HEE
- % 2-(1,1- dimethylethyl] - 1,4 — dime-
thoxy — benzene

1,2,3,4,5,6,7,8- A -1,4,9,9 - UH
H-4,7- TREHHEREZ 1,2,3,4,5,6,
7,8 - octahydro - 1,4,9,9 - tetramethyl - 4,
7 — methanoazulene

KRR, 4- TR - Z B8 Benzoic acid, 4

— nitroso — ethyl ester

1a,2,3,4,4a,5,6,7b- \E -1,1,4,7- 4
P - 1H- FREHEHR 12,2,3,4,
4a,5,6,7b - octahydro - 1,1,4,7 - tetram-
ethyl - 1H - cyclopropazulene * *
1,2,3,4,5,6,7,8- NE -1,4- _H -
7-[1-RAKE] - HEFR 1,2,3,4,
5,6,7,8 - octahydro - 1,4 - dimethyl - 7 -
[ 1 - methylethenyl] — azulene ¥ *
1a,2,3,5,6,7,7a,7b- \NE - 1,1,7,7a -
WU E - 1H - R #ZE 1a,2,3,5,6,7,
7a,7b - octahydro - 1,1,7,7a ~ tetramethyl
- 1H - cyclopropnaphthalene

3-[1,1-—HREZE]-4-FHE - &
B 3-[1,1 - dimethylethyl] — 4 — methoxy —
phenol

a- A7 # a- caryophyllene

3,3,7,11 - WA - =37[6.3.0.0(2.4)]
+—84 3,3,7, 11 - tetramethyl - tricyclo
[6.3.0.0(2.4) Jundec - 8 — ene * *

2,3,6,7,8,8a- A& -1,4,9,9- NH R
-1H-3a,7- EREHEH & 2,3,6,7,
8,8a— hexahydro - 1,4,9,9 - tetramethyl -
1H - 3a, 7 - methancazulene * *

T/ Patchoulene * *

194

179

180

3.43

0.24

1.61

1.34

5.46

2.92

1.00

1.63

2.92

2.05

0.38

93

93

87

78
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47

48

49

50

51

52

53

55

56

57

58

10.56

10.63

10.73

10.76

10.84

11.22

11.43

11.52

11.57

11.72

11.86

1,2,3,5,6,7,8,8a- A& - 1,4 - _HH
-7-01- RAmE] - HEHL 1,2,3,
5,6,7,8,8a - octahydro - 1,4 — dimethyl - 7
- [1 ~ methylethenyl] ~ azulene * *
1,2,3,5,6,8a- NHE -4,7- “HE-1-
(1- F7#]-%1,2,3,5,6,8a - hexa-
hydro ~ 4,7 ~ dimethyl = 1 - [ 1 — methyleth-
y1] - naphthalene

1-[2,5- —HEEE]- 28 1-[2,5-
dimethoxyphenyl ] — ethanone

a- ABM a- parasinsen

8,9- —4 - FRKIHH 8,9 - dehydro -
cycloisolongifolene

1,2,3,3a,4,5,6,7- NH - 1,4 - _H3#
-7-[1- RABE] - HEHE 1,2,3,
3a,4,5,6,7 - octahydro — 1,4 — dimethyl — 7
- [ 1 ~ methylethenyl ] - azulene * / * *

B YR FEEE Ledol

2-GHE-5-[1-FRAKE]-8-H
H - —38[5.3.0] 5t 2 - methylene - 5 -
[1 - methylvinyl ] ~ 8 ~ methyl - bicyclo[5.
3.0]decane * *

3,4- W -3-HOH-1- 3,4
— dimethyl - 3 - cyclohexo — 1 — carboxalde-
hyde

F R ¥ Epizonarene

3-Z8-1,2,4,5- MEE - % 3 ethyl
-1,2,4,5 - tetramethyl —~ benzene

FEFE/RMS Seychellene

204

180

202

22

204

138

162

3.00

0.13

0.89

0.54

0.55

0.32

0.31

0.62

0.81

0.4

0.31

98

98

87

93

95

91

86

87
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1,2,3,5,6,7,8,8a— A\NE - 1,82~ _H#
—7- 1— 9 - 1’2’3’5’6!7’

59 11.92 [ RARE] - = 204 1.39 90
8,8a - octahydro — 1,8a — dimethyl - 7~ [ 1

~ methylethenyl] — naphthalene

4[14],11 e = Fudesma - 4[ 141,11 -
0 11.97 dE 1, 11 B =5 B [14] 204 0.42 95
ene

1a,2,3,3a,4,5,6,7b- A& -1,1,3a,7 -
EQRJE—IH‘%P‘jg 1 9293’3 94959

61 12.08 = la ? 204 0.65 91
6,7b — octahydro - 1,1, 3a,7 - tetramethyl —

1H - cyclopropanaphthalene

62 12.22 R Valeranone * 22 11.53 9

63 12.30 "B FRE Patchouli alechol * 222 33.23 98

9— HIE — OH — 3 9 — methyl - OH — flu-
64 12.80 i 49 - methy . 180 0.3 86

orene

1,4,4a,5,6,7,8,8a— \ & -2,5,5,8a- I

HE-1- 1,4,4a,5,6,7,8,8a -

65 13.24 REE 14,40 * m 0.32 9
octahydro - 2, 5, 5, 8a — tetramethyl - 1 —
naphthalene methanol

3,5,6,7,8,8a-"E -4,8a- R -6
-[1- ) -2[1H]% 3,5,6,7,8,
66 13.36 [1-Stpis] - 2 1n]= 218 0.12 93
8a — hexahydro - 4,8a - dimethyl -6 - [1 -
methylethenyl ] — 2 1H ] naphthalenone
1,2,3,4,5,6,7,8- NS -~ 1,4- _H K -
7- WLE] - 1,2,3,4,5,
67 14.44 (%% 2] - HRHR 204 0.07 90
6,7,8 - octahydro - 1,4 - dimethyl—7—[l

- methylethylidene] — azulene * *
HE:x 3R EENERERS (5 BB 56.16%); * * . (HEFR)RLESY (L BT 26.93%)
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