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(Na 20070701) , Xcalibur
N IST ,
2 : \
21 24 , ;
100 g, 15 500 mL, Xcalibur ,
4 h 2005

( ) ,

( 4h), 0.7mL, 31

0.7%; , GCMS , 142

22 , 62 1

1

Na t/min 1%
1 1.8 2,2- 2, 2-dimethoxyp ropane 104 CsH1,0, 0.76
2 325 1,1- 2- 1, 1-dimethoxy-2-methylp ropane 118 CeH1,0, 0.72
3 6.28 a- a -thujene 136 CyoHis 0.04
4 6. 45 ( - ) -orthodene 136 ClO H16 0.12
5 7.33 PB- {3 -phellandrene 136 CyoHig 1.03
6 7.69 B - B -pinene 136 ClO H]_s 0.19
7 7.86 O- 2- a -ethyl-2-hexenal 126 CgH,O 0.05
8 8.07 a- o -phellandrene 136 CipHyg 0. 05
9 8.31 4- 4-carene 136 CppHyg 0.23
10 8.37 3- -4- - 3-ethyl-4-methyl-1-pentanol 130 CgHg0 0.05
11 8.47 - p-cymene 134 CpHus 0.43
12 8.58 a- a -limonene 136 CpHyg 0.07
13 8.62 PB- B3 -thujene 136 CioHie 0.11
14 9.19 vy- Y -telpinene 136 CpoHyg 0.98
15 9.77 0O- d -terpinene 136 C10 H16 0. 86
16 9.86 styrene 132 CyoHi 0.04
17 10.05 PB- f3 -linalool 154 CpoH180 0.14
18 10.59 2- - -1 cis2-p-men1hen-l-0| 154 Cm Hlso 0.09
19 10.9%4 2- - -1 trans2-pmenthen-1-ol 154 CyoH150 0.22
20 11.24 6- -1, 4- 6-butyl-1, 4-cycloheptadiene 150 CpHyg 1.06
21 11.73 4- 4-tepineol 154 CioH180 4.77
22 11.81 - -8- p-cymen-8-ol 150 CyoH140 0.13
23 11.98 a- a -terpineol 154 CioH180 0.52
24 13.73 sfrole 162 Cm H1002 0.96
25 14.10 - p-vinylguaiacol 150 CoH100, 4.14
26 14.49 Y- Y -elemene 204 CisHoy 0.37
27 14.70 1,3- -1, 2- 1, 3-cyclohexadiene-1, 2-dicarboxylicanhydride 150 CgHgO3 0.95
28 14.79 - p-eugenol 164 CipH1,0, 0.25
29 14.88 n-valerophenone 162 Cp1H1,0 0.51
30 15.07 reorcinol benzate 214 Ci3H1004 0.38
31 15.20 nerol acetate 196 C1oHx0, 0.19
32 15.35 3- 2-  3-decen-2-ol 156 CyoHO 0.28
33 15.47 B- 3 -elanene 204 CisHyy 0.51
34 15.60 memyleugenol 178 C]_]_ H1402 3.72
35 16.12 cubenene 204 CisHy 0.99
36 16.46 PB- 3 -faresene 204 CisHoy 0.29
37 16.88 calarene 204 CisHoy 0.24
38 17.01 cyclodecene 204 CisHog 0.16
39 17.05 a- o -famesene 204 CisHyy 0.18
40 17.16 B- (-)B-=linene 204 CisHog 3.95
41 17.25 Y- Y -gurjunene 204 CisHoy 1.64
42 18.50 athulenol 220 Cis Hx O 1.95
43 18.65 ( - ) -globulol 222 CisHy0 0.32
44 18.82 1- [4 1 0] =7- -1- 1-bicyclo[4 1 0] hept-7-yl-1-pentanone 180 Cip,H0 0.62
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1
Na t/min 1%
45 19.02 $H- -8- & H-cedran-8-ol 222 CisHx0 0.32
46 19.34 -3- -1H-2- octahydro-3-methyl-1H-2-benzopyran 154 CioH180 0.86
47 19.61 2,2',4'- -1- 2,2', 4'-trimethylp ropiophenone 176 CpHi0 3.22
48 19.97 butylidenephthalide 188 Ci,H1,0, 5.86
49 20.03 4,5 -B- 4, 5-dihydro-B -butylphthalide 192 CipH160, 6.28
50 20.22 4,5- -3 - 4, 5-dihydro-3 -butylphthalide 192 CoH160, 2.25
51 21.22 z- Z-ligustilide 190 Ci2H1,0; 21.08
52 21.93 E- E-ligustilide 190 Ci,H 1,0, 4.42
53 22.03 3,1'- -3- 3, 1'-dihydroxy-3-butylphthalide 222 CipH1404 0.77
54 23.09 1-hexadecanol 242 CisH3,0 1.29
55 24.39 pamitic acid 256 CisH2,0, 0.97
56 24.92 ethyl hexadecanoate 286 CisHz50, 0.52
57 25.22 4,5- -3,1'- -3- 4, 5-dihydro-3, 1’ -dihydroxy-3-butylphthalide 224 CoH160, 0.83
58 25.53 4,5- 3,1'- -3- 4, 5-dihydro-3, 1" -dihydroxy-3-pentylphthalide 238 Ci3H150, 1.96
59 27.19 linoleic acid 280 CigH3,0, 0.50
60 27.28 oleic acid 280 CigH3,0, 0.24
61 27.68 ethyl linoleate 308 CyHs30, 0. 62
62 27.79 ethyl oleate 310 CioHz50, 0.11
1 1
0
87.36%), 8 o—C—I
, 4,5- B - mz:146  mizT1 mizSS
4, 5- -3 - Z- E-
3,1'- -3- 4,5-  3,1'- - 1
3- 4,5-  3,1'- -3- 6.28%
32 , 2.25%, , & 20.03 min
: 4,5- -3,1- 4,5-  B- , & 20.22 min
-3- (4, 5-dihydro-3, 1'-dihydroxy-3-pen- 4,5 3 -
tylphthalide) ; 2,3
miz
4
41 - -
1 .8 mzI92M]  m/z150 m/z:ll35
0
asw O ¢
[ 10 11 ] m/z41  m/z:55 m/z:79 m/z:108
’ 2 4,5 B -
m/z
0 — 0 — o
4 2 S
miz 192[M]* miz 150 miz 1135
, , L 0~
m/z 159 m/z. 41 m/z. 55 mz. 79 m/z 108
1|
3 4,5 -3 -
GCMS , & 21.22,21.93 min 2
GCMS , (&) 20.03 [7]
20.22min 2 ’ ’
21.08%,
) ) , m/z
4.42%, [12], Z-
108 m/z79 [8], 4,5-  -3-
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E- ; Z- 3- 3,1'- -3-
[13] :
) t 21.22 min '
, &k 21.93 min E- , m/z 180
Z- 3
m/z 190[M]* mlz: 161E miz: 148E mz: |33z
mz: 41\
L —-O-O-0-0
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]
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OH
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H
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GC-M S analysisof esential oil from rhizomes of L i gusticum
chuanxiong cultivated in GAP Base for ChineM edicinal M ater ials of China

WU Qi, YANG Xiuwei
(State Key L aboratory of Natural and B ianimetic D rugs D eparment of Natural M edicines
School of Phamaceutical Sciences Peking U niversity, B eijing 100083, China)

[Abstract] Objective: To analyze the constituents of the essential oil extracted fran the rhizmes of L igusticum chuanxiong
cultivated in“ GAP base for Chinese medicinal materials of China” (GAP demonstrative base of L. chuanxiong in Dujiangyan City of
China) , and to provide scientific foundation for the quality control and standard establisment of ones M ethod: The essential oil was
extracted by water-steam distillation and sgparated by GC cgpillary column chromatography.  The componentswere detemined with nor-
malization method, and identified by GCM S and co-artificial searches Reault: One hundred forty-tvo chramatographic peakswere i-
olated, anong them sixty-tvo canponentswere identified, which was composed of 87.36% of the total essential oil The mass frag-
mentation rules of phthalides and its derivatives in the essential oil were ssmmarized, which primarily undemwent wo electron impact
fragnentation pathways side-chain cleavagewith lossesof alkenes/alkanes and ring-openingwith elimination of H,O folloved by losses
of G0. On the basisof these rules, the plane structure of 4, 5-dihydro-3, 1'-dihydroxy-3-pentylphthalide as a nev compound was de-
temined Conclusion: The main camponents of the essential oil extracted fran the rhizmes of L. chuanxiong cultivated in“ GAP
Demonstrative Base of L.  chuanxiong in Dujiangyan City of China” were phthalides and its derivatives 4, 5-D ihydro-3, 1’ -dihydroxy-3-
pentylphthalide was a nev compound

[ Key words]  rhizome of Ligusticum chuanxiong; GAP base for Chinese medicinal materials of China, essential oil; 4, 5-di-
hydro-3, 1'-dihydroxy-3-pentylphthalide;, GCM S
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