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The Technology and GC-MS Analysis of Ultrasonic Extraction of Volatile Oil from Bupleurum chinense
ZHANG Bo-wen YE Yao-hui SHI Yi CHEN Wen-bin ZHENG Hong-mei GONG Qian-feng
( Jiangxi University of Traditional Chinese Medicine Nanchang 330004 China)

Abstract  Objective: To optimize the extraction process of volatile oil from Bupleurum chinense by response surface method
( RSM) and to study the components of volatile oil from Bupleurum chinense. Methods: The Box-Behnken response surface method was
used to design the test. three factors and three levels were used the yield of volatile oil of Bupleurum chinense was as the corresponding
index the effects of liquid to material ratio extraction temperature and ultrasonic time on the yield were investigated. The volatile oil ex—
tracted by ultrasound was analyzed by GC-MS and the relative content of each component was determined by peak area normalization
method. Results: The optimum processes were that the ratio of material to liquid was 1:16 the extraction temperature was 51 °C and ul-
trasonic time was 26 min the yield of volatile oil under this condition was 14. 77% there was not very different compared with the theo—
retical value of 14. 85% which indicating that this method was more accurate; on the constituents of volatile oil from GC-MS analysis 46
compounds were identified accounting for 96. 84% of the total volatile oil. Among them the relatively higher contents were 1 2-dimethyl
cyclopentane methyl cyclohexane heptane etc of which methyl cyclohexane was the highest content. Conclution: The response surface
method is accurate and reliable to optimize the ultrasonic extraction of volatile oil from Bupleurum chinense and the ultrasonic method
can be better used to extract the volatile oil of Bupleurum chinense.
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Na, SO ,( ), pert. V8. 0. 6 2
o Y (A). (B) .
2 (C) Y=14.81+
2.1 3g 0.27A+0. 18B+0. 19C-0. 13AB-0. 063AC-0. 098BC
250 mL -0.794°-0. 80B*-0. 58C".
3g Na,SO, 3, F=52.60 P=0.0002<
. 0. 001 . AB.C.A*.B*.C’
2.2 Box-Behnken Box-Behnken P<0.01 P<0.001
AB.AC.BC P>
N 3 0. 05
3 3 .
1. 15 P=0.6960>0. 05 R’ =
12 3 . 0. 9895 R}, =0.9707 S/N=
1 22. 874 4
-1 0 1
A /( g/mL) 1:10 1:15 1:20 )
B IC 40 30 60 2 Box-Behnken
C /min 20 25 30 — - R - /%
2.3 GCMS 1 0 -1 -1 13.02
2.3.1 GC DB-5( 30 mx250 pmx0. 25 2 -1 0 -1 12.87
pwm) ; 250 C 40 3 -1 -1 0 12. 63
C 2min 10 °C /min 250 °C 4 0 0 0 14.95
5 min 20 °C /min 280 °C 1 min; 5 1 1 0 13.54
He; 1.0 mL/min; 40:1; 1.0 6 0 - ! 13.47
WL, o 7 1 0 1 13.87
8 0 1 1 13. 64
2.3.2 MS | 0 0 0 0 468
230 C 150 C 10 -1 1 0 13.25
280 °C 70 eV m/z 50 ~550 1 ! 0 1 13. 50
o 12 -1 0 13.46
3 13 0 0 14.79
3.1 Box-Behnken 14 1 -1 13.58
3.1.1 DesignJx— 15 -1 0 1 13.49
3
F P
6.37 9 0.71 52. 60 0. 0002 ook
A 0.57 1 0.57 42.14 0. 0013 e
B 0.26 1 0.26 18.99 0. 0073 e
c 0.28 1 0.28 20. 90 0. 0060 e
AB 0.073 1 0.073 5.42 0. 0674
AC 0.016 1 0.016 1.16 0. 3305
BC 0.038 1 0.038 2.83 0.1536
A? 2.31 1 2.31 171.58 <0. 0001 ok
B 2.34 1 2.34 173.76 <0. 0001 ok
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F P
c? 1.26 1 1.26 93. 36 0. 0002 o
0. 067 5 0.013
0. 030 3 0.010 0.55 0. 6960
0. 037 2 0.018
6. 44 14
- P<0. 01 2 P P<0. 001
3.1.2
o 1
A.B.C
1 3 :
AB.C ; ; A* B,
>
Design¥xpert. V8. 0. 6
1:15.77 50.91 C
25.73 min 14. 85% .
1:16
51 C 26 min.
3.1.3
3
14. 77%( RSD = 1. 06%) 14. 85%
o Box-Behnken
3.2 GC-MS
“2. 3 ”»
GC-MS
NIST11. L
4,
4 GC-MS
No Ly /min
1%
1 3.15 1 2- 1 2-dimethyl cyclopentane C,H, 6.45
2 3.27 heptane C,H, 24. 80
3 3.43 propanoic acid ethyl ester C;H,,0, 0.20
4 3.46 n-propyl acetate C;H,,0, 0.07
5 3.59 methyl cyclohexane C,H, 27.72
6 3. 66 2 5- 2 5-dimethyl hexane CeHyg 0.04
7 3.73 ethyl cyclopentane C,H, 2.09
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No.  tg/min %
8§ 381 (La2Bda)d24 CH,, 0.12
(1. alpha. 2.beta. 4.alpha.) -1 2 4-rimethyl cyclopentane
9 3.93 (lLa 2. 3.8) 1 2 3- CyHy4 0.08
(1. alpha. 2.alpha. 3.beta.) -1 2 3-rimethyl cyclopentane
10 4.26 toluene C,Hg 0.18
11 4.82 hexanal CeH,,0 0.08
12 8.32 2246 6- 2 2 4 6 6-pentamethyl heptane C,Hyg 0.02
13 8.37 hexanoic acid C¢H,,0, 0.11
14 8.47 decane CoH,, 0.06
15 9.10 nonadecane CoHy 0.02
16 10.18 3- 3-methylene pentane CeH,, 0. 05
17 11.78 dodecane C,Hy 0.12
18 12.53 benzenepropanenitrile CoHgN 0.07
19 13.42 phthalic anhydride C,H,,0, 0.04
20 13.45 dodecamethyl cyclohexasiloxane C,H30,Sig 0. 01
21 14. 66 tetradecane C,,Hy, 0.07
22 14.92 1 11- 1 11-dodecadiene C,,H, 0.38
23 15.77 cyclodecane CoH g 0.14
24 15.90 tetradecamethyl cycloheptasiloxane C,,H,0,5i, 0.17
25 16.56 homovanillic acid CyH,,0, 0.07
26 17.21 hentriacontane C; Hg, 0.03
27 17.46 4411 3 3- ) - 441 1 3 3-tetramethylbutyl) phenol C,,H,,0 0.04
28 17.54 1 12— 1 12+4ridecadiene C;H,, 0.23
29 18.72 p-tert-butyl phenol C,,H,,0 0.07
30 19.06 NA 3- ) - NA 3-methylphenyl) -acetamide CoH,,NO 0. 08
31 19.15 4411 3 3- ) - 441 1 3 3-etramethylbutyl) phenol C,H,0 0.09
32 19.78 octadecamethyl cyclononasiloxane C,sH5, 0,51, 0. 05
33 20.21 1- 1-octadecene CsHy 0.05
34 20.67 5- - 2- -4H-- -4- C,H,,0, 0.12
5-hydroxy-7-methoxy-2-methyl-4H- benzopyran-4-ene
35 20. 84 hexadecanoic acid methyl ester C,,H,,0, 0.05
36 21.14 9- 9-hexadecenoic acid C,sH;,0, 0.11
37 21.21 palmitoleic acid C,H;,0, 1. 00
38 21.31 dibutyl phthalate CcH,,0, 12. 04
39 21.52 octadecanoic acid C,sH50, 0. 38
40 22.54 8 11- 8 11-octadecadienoic acid methylester C,,H,,0, 0.10
41  22.58 11- 11-octadecenoic acid methyl ester C,,H;0, 0.05
42 23.01 (Z 72)9 12- (Z Z) 9 12-octadecadienoic acid CsH;,0, 15.38
43 23.16 oleic acid C,H,,0, 3.61
44  24.03 2—- 2-octyl cyclopropaneoctanal C,,H;0, 0.04
45  24.89 (Z 7z)8 10- -1-  (Z Z) -8 10-hexadecadien-1-ol CcH;0 0.07
46  25.80 «2- ) — hexanedioic acid bis( 2-ethylhexyl) ester C,H,,0, 0.09
4 o N N
4.1
N N 116 51
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