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Supercritical Fluid Extraction and GC-MS Analysis of Terpenoid Compounds from Grateloupia filicina C.Ag.

LI Na DENG Yong-zhi* LI Wen-quan
(College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract  The extraction, purification and GC-MS analysis of terpenoid compounds from Grateloupia filicina C.Ag. were
investigated in the present study. The supercritical fluid extraction conditions of terpenoid compounds from Grateloupia filicina
C.Ag. were optimized by orthogonal test, and the main components in the terpenoid compounds were analyzed by GC-MS. The
results of orthogonal test showed that the extraction pressure presented the most significant effect on yield of terpenoid
compounds, followed by extraction duration, temperature and flow rate in turn, and the optimum extraction conditions were as
follows: with flow rate of 10 L/h, extraction at 30 MPa and 40  for 2 h. By searching in NIST98 spectrum library and refering
to related literature, finally 11 kinds of terpenoid compounds were confirmed from the extract of Grateloupia filicina C. Ag.
Key words Grateloupia filicina C. Ag. terpenoid compounds supercritical fluid extraction gas chromatography-mass
spectrometry (GC-MS)
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Table 2 Results of orthogonal test and range analysis
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Table 1 Factors and levels of orthogonal test
ACO: (L/h) B (MPa) C () D (h)
1 10 15 40 0.5
2 15 20 50 1
3 20 30 60 2

- [ (%)=0 1 3 5
7 8 9 10 15 20 25 30 35 40 50
60 70 80 100] 19
14 -

141
cp-sil8  (50mx 0.25mm  0.254 m)
60 ( 4min) 10 /min 280
15min 99.999%
1ml/min IVl
142
70eV 180 GC-MS
280
(m/z) 40 650amu
2
2.1

A B C D
(L/h) (MPa) () (h) (@
1 1 1 1 1 1.4
2 1 2 2 2 1.9
3 1 3 3 3 2.2
4 2 1 2 3 1.5
5 2 2 3 1 1.5
6 2 3 1 2 2.2
7 3 1 3 2 1.3
8 3 2 1 3 2.0
9 3 3 2 1 1.6
Ki 5.5 4.2 5.6 4.5
K2 5.2 5.4 5.0 5.4
Ks 4.9 6.0 5.0 5.7
k1 1.83 1.40 1.87 1.50
k2 1.73 1.80 1.67 1.80
ks 1.63 2.00 1.67 1.90
R 0.20 0.60 0.20 0.40
2 30MPa
2h 40 CO.  10L/h
2.7 2.7 2.5g 2.63g
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24  GC-MS
GC-MS 19
5 1 5 19
NIST98
[18] 11
GC-MS 3 4
3 6C-MS

Table 3 Results of GC-MS analysis for supercritical fluid extract of
Grateloupia filicina C. AQ.
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Table 4 Names and structures of confirmed components

3-Buten-2-
1 one,4-(2,6,6-trimethyl- CuH20
2-cyclohexen-1-yl)
3-Buten-2-one,4-
2 (3-hydroxy-6,6-dimethyl-
2-methylenecyclohexyl)
3,7,11,15-
3 Tetramethyl-2- C20HxO [
hexadecen-1-ol

C13H2002

2(4H)-Benzofuranone,
4 5,6,7,7a-tetrahydro-4,
4,7a-trimethyl-,(R)

C11H1602

5 Cholesterol CarH40
6 Homomenthyl salicylate

OHO ™/
CisHz0 { a0

17-(1,5-Dimethylhexyl)-
10,13-dimethyl-2,3,4,7,8,9,10,

7 11,12,13,14,15,16,17- Cz1H40
tetradecahydro-1H-
cyclopenta[a]phenanthren-3 OH

2-Cyclohexyl-3-isopropyl-
8 pent-4-en-2-ol CuHz0

9 4-(2,6,6-Trimethylcyclohexa CuHuO
-1,3-dienyl)but-3-en-2-one e

10 3-Cyclohexene-1- CuHuO
methanol,.alpha.,.alpha.4-trimethyl ~**

(+)-.alpha.-Terpineol
11 CuH10
(p-menth-1-en-8-ol) OH

(min) (%) (%)

1 15470 876 1 192 CuHzO 1
2 16092 793 2 208 CusHaOo 1
3 16217 858 1 192 CuHzO 1
4 20067 8.9 3 296  CuHu«O 1
5 21227 85 3 296  CuHu«O 1
6 20069 889 3 296  CuHu«O 3
7 20524 8.2 3 296  CuHu«O 3
8 2285 883 3 296  CuHu«O 3
9 17154 808 4 180  CuHuO: 5
10 17153 883 4 180  CuHuO: 7
11 30165 610 5 386  CxHs«O 7
12 20066 864 3 296  CuHu«O 8
13 20517 852 3 296  CuHu«O 8
14 20985 836 6 262 CisHuOs 8
15 30141 638 7 386  CxHs«O 8
16 17141 727 8 210 CuHzO 9
17 20039 878 3 296  CuHu«O 9
18 20507 849 3 296  CuHu«O 9
19 18691 746 9 190  CuHxO 10
20 20048 865 3 296  CuHu«O 10
21 20512 848 3 296  CuHu«O 10
22 20975 873 6 262 CisHuOs 10
23 20054 876 3 296  CuHu«O 15
24 12256 872 10 154  CuHxO 20
25 20049 874 3 296  CuHu«O 20
26 12253 868 11 154  CuHxO 25
27 12235 867 11 154  CuHxO 30
28 12269 878 11 154  CuHxO 35
29 12236 869 10 154  CuHxO 40
30 12259 885 11 154  CuHxO 60
31 12257 886 10 154  CuHxO 70
32 12253 878 10 154  CuHxO 80
33 12247 877 11 154  CuHxO 100
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Fig.1 Total ion current chromatogram of 1% ethyl acetate
(petroleum ether as solvent) eluent containing terpenoid
compounds on silica gel column
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Fig.2 Total ion current chromatogram of 5% ethyl acetate (petroleum

ether as solvent) eluent containing terpenoid compounds on silica gel
column
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Fig.3 Tota ion current chromatogram of 30% ethyl acetate (petroleum
ether as solvent) eluent containing terpenoid compounds on silica gel
column
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Fig.4 Total ion current chromatogram of 40% ethyl acetate
(petroleum ether as solvent) eluent containing terpenoid
compounds on silica gel column
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Fig.5 Total ion current chromatogram of 70% ethyl acetate
(petroleum ether as solvent) eluent containing terpenoid
compounds on silica gel column
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