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Comparison for Essential Oils from Forsythis suspense by Steam Distillation and
Supercritical Carbon Dioxide Extraction
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[ Abstract] Objective: To analyze the chemical constituents of the essential oils from Forsythis suspense by
different extracion method. Method: The essential oils were extracted by steam distillation ( SD) and by
supercritical carbon dioxide extraction ( SFE) accordingly, and then the constituents were separated and identified by
GC-MS. Result: Eighty-seven compounds were isolated and 58 compounds were identified by SD that composed
about 96. 99% of the total essential oils; And 100 compounds were isolated and 39 conmpounds were identified by
SFE that conmposed about 60. 50% of the total essential oils. Conclusion: The prncipal chemical constituents of the
essential oils by SD are (3-pinene, a-pinene ( -) -4-terpineol, p-cynmene. And the principal chemical constituents of
the essential oils by SFE are nootkatone, [(-pinene, transethyl-p-methoxycinnamate. There are differences in the
chemical constituents and contents by the two extraction methods.
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B- : 100 g, CO, :
CO; : B- 28 MPa, 50 I 12 MPa,
(5] ’ 40 | 5 MPa, 30 ,CO,
( SD) 14 kg h™ ", 1.5 h, 2. 88
CO; ( SFE) : g, 2.88%
- ( GC-MS) 22 -
: 2 22.1 HP-5MS (30
, mx0.25mm, 0. 25 ym) ; 0.4 pL, ;
, 1.0 mk: min ' 70 3
1 min, 20 - min’ 175 4 min, 15
Agilent5973N ; ; . min’ 200 1 min, 15
HL(5 +1) L/50 MPa- AQ (CO,) min”’ 235 1 min 1204
: V; 280
| F suspense 22.2 El 70 eV,
( 230 m/z40 550
) 2.3
5 : GC-MS
21 :
21.1 : 100
g 600 mL_ 1h |, D
87 : 58
| ’ | 0.62 g, 96.99% SFE
0. 62% 100 ’ 39
21.2 Co, , 60.50% 1
1
t/mim 1%
No.
D SFE D SFE
1 4.10 Cy Hys 136 0. 04
2 4.15 4.04 3- Cyo Hyg 136 1. 51 0.24
3 4.32 - a- Cyo Hye 136 13.39 1.94
4.56 4. 37 Cyo Hie 136 1.32 0.10
5 5. 00 5. 23 CypHy 136 2. 65 1.29
6 5.14 4.73 B Cy Hys 136 23.94 7.20
7 5. 20 - 6- -5 2 CgH,,0 126 0. 05
8 5. 27 B CioHis 136 1. 69 0.29
9 5. 54 a Cyp Hys 136 0.12
10 5. 64 5. 12 3- CypHys 136 0. 05 0.29
11 5.75 Cy Hys 136 0. 30
12 5. 93 5. 29 CpHy 134 10.24 3.05
13 5.99 - 0-3- CyoHis 136 5. 05 0.29
14 6. 04 5. 38 CioH10 154 2.04 0.18
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1
t/mim 1%
No.
SD SFE SD SFE
15 6. 29 - CioHig 136 0. 05 -
16 6. 50 5.67 CioHis 136 1.53 1. 47
17 7. 02 5.99 ( +)-4- CioHis 136 0. 92 0. 90
18 7.19 - CioHi1s0 154 0. 38 -
19 7.48 - CpHig0O 154 0. 46 -
20 7. 60 - -1- -4- -2- -1- CypH,50 154 0.19 -
21 7.92 CpHyO 152 0. 65 -
22 8. 01 - CpHyO 152 0.22 -
23 8. 08 - - - CypH180 154 0.14 -
24 8. 31 - 2(10) - -3- CypH,,O 150 0.33 -
25 8. 37 - CypH,50 154 0. 65 -
26 8. 59 - (-)-4- CypHy0 154 10. 48 -
27 8. 78 - CioHi1s0 154 4. 65 -
28 8. 86 - CypHy60 152 0.79 -
29 9.01 - CypH,50 154 0.13 -
30 9. 08 - (-) - CypH,,O 150 0. 05 -
31 9.19 - CpHyO 152 0. 04 -
32 9. 59 7.44 CypH1,0 148 6. 28 0.38
33  10.20 - 4- -1- -1- CyoH;60 152 0. 09 -
34  10.36 - 1,7,7- - [2. 2 1] -2- Cy,H,00, 196 0. 63 -
35  10.59 - CypH,,O 152 0.32 -
36 11.25 - Ci2H2 0, 196 0. 52 -
37 11.62  8.50 CisHy, 204 0.28 0.75
38  11.69 - Ci3H;50 190 0. 03 -
39 11.78 - a- CysH,, 204 0.20 -
40  11.87 - C,,H.,0, 178 0. 07 -
41  11.98 - a- CisHay 204 0.03 -
42 12.08 - CisH,, 204 0. 52 -
43  12.36 - a- CysH,, 204 0.19 -
44  12.42  9.25 CisH,, 204 0.17 0.24
45  12.50 - y- CisH24 204 0.11 -
46  12.55 - a- CisHy, 204 0.17 -
47  12.60 - a- CysH,, 204 0.17 -
48  12.63 11.51 CisHy, 204 0.19 0.28
49  12.66 - a- CysH,, 204 0.17 -
50 12.69 - a- CisHaq 204 0. 07 -
51  12.76 - y- CisH,, 204 0.34 -
52 12.81 - a- CisH,, 204 0. 88 -
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1
t/mim 1%
No.
SD SFE SD SFE
53  13.00 - CysHy60 222 0.29 -
54  13.06 - 1,1,6- -1,2- CisHyg 172 0. 03 -
55  13.19 - CysH,, 0 220 0. 55 -
56  13.32 - 1,5,5,8- -12- [9.1.0] -3,7- CisHz, O 220 0.13 -
57  13.41 -y CisHyO 222 0.18 -
58  13.45 - > CysH,60 222 0.33 -
59 - 5.34 D- CioHig 136 - 0. 99
60 - 6.88 4- CypHys0 154 - 1.39
61 - 7.00 «a- CioHi1g0 154 - 0. 42
62 - 7.66 Ci3Hyg 184 - 0. 40
63 - 8.55 CyaHs 198 - 0.28
64 - 8.94 1,1,7- -4- - -1H- CisHoy, 204 - 0. 48
65 - 9.12 4a,8- -2- -1,2,3,4,4a,5,6, 8a- CisHag 204 - 0. 68
66 : 9.38 CisH3; 212 : 1. 67
67 - 9.43 D CysHyy 204 - 0.17
68 - 9.48 CisHyy 204 - 0.31
69 - 9.53 CisH,, 204 - 2.63
70 - 9.57 2,5- CuH,,0 206 - 1.10
71 - 9.78 CisHy, 204 - 0.81
72 - 10.04 a- CisHy, 204 - 0. 45
73 - 10.35 4- -7- -1,4,5,6,7,7a- 2H- -2- Cy3H,,0 192 - 0. 50
74 - 10. 44 Ci7H36 240 - 0. 67
75 - 10.81 CioH160; 208 - 1.82
76 - 11.86 (-) - CisH,,0 222 - 2.48
77 - 13.07 Ci,Hy1, 0, 206 - 4.51
78 - 13.54 10- CooHay 282 - 1.30
79 - 13.90 CisH2,0 196 - 15. 44
80 - 14.94 CyoHio 268 - 2.22
81 - 16.25 Ca,Hyo 478 - 0. 89
3 ’
1 , B-
(29 66.29% ) , ,
(23 23.92%) , 16 : B-
B o ()4 87 ,
CO, (22
24. 85% ) (5 CO;, 100
19.91%) , (8 7.93%)
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