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Table 1 Factors and levels
Factor
i A B C D E
Leve Extraction pressure Extraction temperature Separate pressure Separate temperature Degrees of crush
pr/ MPa ty/ C ps/MPa ts/ C d/ mm
1 20 35 63 30 o crush
25 40 6 7 40 3.00
3 30 45 7.1 50 0.55
CO: : Co: - - - I n-
C ) 300 ¢ ; ,
N CO2 9 D) 2
: 20 ke/h, 3h
1.3 GC- MS
lg 50mL , 5 min, ( ) )
’ 5 ml,
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4 CO2 GC- MS 35
GC HP_1 30 mx 0.1 mmx 0. 1 pm, 50 kPa, 10: 1, 1L,
65~ 260 C, 10 ‘C/ min, 260 C, He
MS El 230 C, 280 C, 180V, 20~
400 u
2 2
Table 2 Result of onhogmal experiment
2.1 N Factor Extractive result
A B C D E mlg
I — 2 1 2 2 2 2 6
- K _Kz K: 3001 3 3 3 3 4.9
Kl KZ ]G D) R Kmax_ Knin 4 2 1 1 2 2 2
- - — - = 5 2 2 2 3 3 2.5
2 : (A) K> Ki> K2, (B) Ki> K2> K, 6 2 3 3 1 1 1.4
(C) K> K> K1, (D) K3> K2> K1, (E) K3> K> K1 7 3 ! 2 ! 3 1.8
8 3 2 3 2 1 3.2
, AsBi1C2DsE 5 9 3 3 1 3 2 2.1
30 MPa 35 C I 10 1 1 3 3 2 6.5
5 11 1 2 1 1 3 4.2
6. 7 MPa I 50 C 0. 55 mm 12 1 3 2 2 1 0.7
3 3 13 2 1 2 3 1 4.8
14 2 2 3 1 2 1.4
S , DF , MS 15 2 3 1 2 3 2.3
Se> Se> Sa> S So, 16 3 1 3 2 3 8.5
17 3 2 1 3 1 4
) ) 5 18 3 3 2 1 2 0.8
3 K, 2.1 344 154 204 14.9
’ ’ K: 144 213 266 227 18.8
K; 30.4 122 259 248 3.2
[sl 385 573 2.57 3.4 248
’ K, 240 35 4.43 378 313
) K 507 20 4.32 413 570
290 R 267 370 1.8 073 322
3
9 7 kg b 1 L v
Table 3 Analysis of variance
296 ¢, 4. 23% , S DF MS F Fi-a P
3. 93% A 100 72 2 5.36 3.4 133 <0 01
) B 20075 2 10.38 259 <00l
2.3 GC- MS C 653 2 .27 818 577 <005
D 0. 80 2 0.40 1 >0 0
E 17. 40 2 8.70 21. 75 <0 01
GC- MS s 1 Emr 17.09 4 4.27
( NIST NBS) * gz 0.01; * a= 0.05
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Table 4 Analytical results of chemical constituents of the essential oil from Fructus Forsythiae
No  fn/mi C | Molecular Relative Relative content  Similarity
’ nmmn Ompoutic formula  molecular mass % %
1 2.03 o _Pinene( a _ ) 136 CioHis 3.41 98
2 2.18  Camphene( ) 136 CioH 6 1.19 95
3 2.41 B _Pinene( B _ ) 136 CioHie 11. 95 97
4 2.51  Myreene( ) 136 CiHs 0.41 90
5 2.85 1_Methyl _2 _isopropylbenzene( 1 _ 2 ) 134 CioH1a 2.84 88
6 2.94  Benzyl alcohol( ) 108 C;HsO 7.06 99
7 3.25 v 7Terpinene( Y_ ) 136 CioH,6 1.08 93
8 3.59 a_Tewimolene( a _ ) 136 CioH 6 0.62 95
9 3.81  Phenylethyl alcohol( ) 122 CsH 00 2.94 95
10 3.90 Fenchol( ) 154 CioH 50 1.27 96
11 4.54  Borneol( ) 154 CioH ;50 2.22 90
12 4.68 Tewpineol _ 4( _4 154 CioH 150 30. 95 91
13 4.84 a_Terpineol(a _ ) 154 CiH 150 13. &2 97
14 5.21 2_Hydroxycineole(2_ ) 170 CioH 1502 0.96 95
15 5.82 1 7Melhyl 4 7isopmpylbenzene( 1_ _4_ ) 134 CioH, 4 0.82 94
16  6.11 p _Isopropylbenzyl alcobol(  _ ) 150 CioH10O 0.74 98
17 6.33 2 4_Decadienal(2 4_ ) 152 CioH 0 1.37 86
18  7.34 a_Copaene( a_ ) 204 CisHz4 0.94 99
19 7.44  Vanillin( ) 152 CeHiOs 2.69 97
20 8.57 v _Cadinene( ¥ _ ) 204 CisHas 0.53 96
21 9.05 & _Cadinene(5_ ) 204 CisHay 3.25 97
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Analysis of Essential Oil from Fructus Forsythiae by GC— MS and Its Orthogonal
Experiment of Supercritical Fluid Extraction

WANG Peng', ZHANG Zhong yi', WU Hui_gin’
(1. Zhujiang Hospital, 1st Military Medical University, Guangzhou 510282, China;
2. Chinese National Analytical Center, Guangzhou 510070, China)

Abstract: Orthogonal design of 5 factors at 3 levels was applied for optimization of supercritical CO2 fluid ex_
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traction conditions of essential oil from Fructus Forsythiae. The optimal conditions of exiraction pressure 30 MPa,
extraction temperature 35 C, separate pressure 6. 7 MPa, separate temperature 50 C, and crush degree 0. 55 mm
were obtained. The sequence according to the effect of the extraction results is as follows: extraction temperature,
crush degree, extraction pressure, separale pressure, separate temperature. Corstituents of the essential oil were
analyzed by gas chromatography— mass spectrometry, and 43 compounds were separated, 21 compounds of them
were identified, their relative contents were determined by normalization method of areas. The main constituents
were found to be a_pinene, B_pinene, terpineol_4, a_terpineol, benzyl alcohol, etc.
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ment design; GC— MS



