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Supercritical Fluid CO: Extraction and Composition Analysis of Allium mongolicum Seed Oil
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Abstract  Supercritical fluid CO: extraction was applied to extract oil from 4llium mongolicum seeds. Based on single factor
experiments, the effects of extraction pressure, extraction temperature, extraction time and CO: flow rate on extraction rate of
Allium mongolicum seed oil were explored by orthogond design. Theresultsindicated that the optima extraction conditionswere
extraction pressure of 35 MPa, extraction temperature of 45 , extraction time of 120 min and CO: flow rate of 35 kg/h. Under
the optimal extraction conditions, the extraction rate of Allium mongolicum seed oil was 15.00%. GC-MS analysis showed that
fatty acids in Allium mongolicum seed oil were composed of 86.65% unsaturated fatty acids and 13.35% saturated fatty acids.
Furthermore, linoleic acid (63.24%), oleic acid (15.99%) and palmitic acid (7.93%) were major fatty acidsin Allium mongolicum
seed oil. Therefore, supercritica fluid CO: extraction can provide excellent physico-chemical properties, high purity and quality
for Allium mongolicum seed oil.
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Table 1 Factors and levels of orthogonal tests for optimizing the
supercritical fluid CO: extraction of Allium mongolicum seed oil

4 IMPa B /I /min D CO.  /(kg/h)
25 40 40 35
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35 50 120 45
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Table 2 Design and results of orthogonal tests for optimizing the
supercritical fluid CO: extraction of Allium mongolicum seed oil
A IMPa B / C /min D CO: /(kg/h) 1%
1 1(25) 1(40) 1(40) 1(35) 13.115
2 1(25) 2(45) 2(80) 2(40) 13.265
3 1(25) 3(50) 3(120) 3(45) 13.572
4 2(30) 1(40) 2(80) 3(45) 13.669
5 2(30) 2(45) 3(120) 1(35) 14.473
6 2(30) 3(50) 1(40) 2(40) 13.397
7 3(35) 1(40) 3(120) 2(40) 13.838
8 3(35) 2(45) 1(40) 3(45) 14.123
9 3(35) 3(50) 2(80) 1(35) 14.021
K1 39.952 40.622 40.635 41.609
K> 41.539 41.861 40.958 40.860
Ks 41.982 40.990 41.883 41.364
ka 13.317 13.541 13.545 13.870
ke 13.846 13.954 13.653 13.620
ks 13.994 13.663 13.961 13.788
R 0.677 0.413 0.416 0.250
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Fig.1 Total ion chromatogram of fatty acid methyl ester in Allium

mongolicum seed oil extracted by supercritical fluid CO:

3
Table 3 Fatty acid compositions of Allium mongolicum seed oil
/min (0 100) 1%
1 15.733 CisH3202 98 7.933
2 17.413 CisH3202 99 55.103
3 17.455 CisHa:O2 99 15.991
4 7- 17.491 CisH302 99 2.06
5 17.660 CisH3602 99 4.145
6 17.969 C20H3602 97 8.141
7 11- 18.023 C20H3s02 99 2.783
8 9,15- 18.216 CisH3202 98 1.571
9 19.425 C20Hx002 99 1.556
10 21.056 C22Hu 02 99 0.717
GC-MS (1
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Table 4 Physico-chemical properties of Allium mongolicum seed oil
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