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Supercritical Fluid Extraction of Lipids in Oyster

Masahiro Nakatsuka, Takao Ohta, Yoshikazu Matsuda, Masahiro Ohkubo andeukio Shibata
Japan Clinic Co., Ltd., Central Research Institute

Lipids of oyster contain available components such as eicosapentaenoic acid and docosahexaenoic acid.

But, phospholipids and chlorophyll derivatives are also extracted by n-hexan method. Lipids of oyster
extracted by this method are easily oxidized and polymerized. So we could not use them easily.

But lipid extract by supercritical carbon dioxide method” (S.C.E.) is known to be not oxidized and
polymerized.

S.C.E. does not extract the polar lipids such as triacylglycerol, carbohydrate and free fatty acids. S.C.E.
is the safe extraction method, because the SCE extraction does not contain chlorophyll and chlorophyll
derivatives, and also the extraction solvent (carbon dioxide) is easily removed from the extract com-
pared with n-hexan method.

We have studied about the utilization of S.C.E. in the extraction of oyster lipids. And we analyzed the

lipids components to compare the both extraction methods.
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Extraction process of S.C.E. and H.E.

1. Raw material 2. Extraction tank

3. Compresser 4. Heater

5. Collection tank ] 6. Pressure regulation valve
7. Extracted lipid 8. Condenser

9. Carbon dioxide 10. Filter

11. Exhaust valve

Fig.1 Extraction process of supercritical carbon dioxide extraction and n-hexane extrac-
tion.
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Fig. 2 Phase diagram of pressure and temperature of carbon dioxide.
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Preparation method of S.C.E. and H.E.

Raw oyser (moisture 74.1%)

Lyolphi!ization (moisture 5%) ~
I 1

S.C.E. H.E. .
Condition : Condition
‘temparature : 35°C temparature : 35°C
pressure : 400kg/cm? extraction time : 12hr.
flow rate : 4.85kg/hr.
extraction time  : 11hr. . concentration

S.C.E. residue H.E. residue

Fig.3 preparation method supercritical carbon dioxide extraction and n-hexane extraction.

Comparison of amount of lipids with S.CE. and H.E.

S.CE : H.E.

(g/100g sample) (9/100g sample)
Total lipids 18.8 18.8 .
Lipids in extraction 8.8 4.6
Lipids in Residue 9.8 14.2

Lipids were measured by Bligh-Dyer method

Fig.4 Amount of lipids in extraction and residue.
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Qualitative analysis of extraction llpldS by thin

layer chromatography
Sample 1:S.C.E.
2:HE.
Plate : DC Alufolien Kieselge!-60(Merck)

Develop solvent :n-hexan,diethylether,acetic acid(90:10:1)
Detected reagent: Bichromate sulfuric acid

Fig.5 Results of thin layer chromatography of supercritical. carbon dioxide extraction

and n-hexane extraction.
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Detection of phospholipid by thin layer chroma-

tography.
Sample 1 yolk lecithin
2 SCE.
3 HE.
Plate : Silicage! 60F

Develop solvent : Chloroform, methanol, water (65:25:4)
Detected reagent: Dittmer reagent
Abbr. : B: blue G: green

Fig.6 Thin layer chromatography using chloroform, methanol and water investigated in

order to analyze lipids staying around the starting point.
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Detection of chlorophyll and chlorothyll deriva-
tives by thin layer chromatography

Sample 1 :standard, chlorophyll a (Wako)
2:S.CE. '
3:HE.

4 : standard, pheophorbide a (Wako)

Plate + Silica gel 60F

Develop solvent : petroleum ether, acetone (70:30)
Abbr. :G:green Y :yellow YG :yellow green

Fig.7 Thin layer chromatography about the chlorophyll derivatives using petroleum
ether and acetone as solvent.

Comparison of appearance, POV, TBA with S.C.E. and H.E.

S.C.E. lipid H.E. lipid
difference in |low viscosity oil that show |high viscosity oil that show
appearance |vivid orange by carotenoidbrown by chlorophyll

derivatives
fragrance good smell of acid
POV (meg/kg) 17.6 41.7
TBA* 3.2 10.8

*: Absorbance at 4 max 530nm of 1g sample lipid

Fig.8 Comparison of appearance, fragrance, peroxide value (POV) and thiobarbiturate

value (TBA)
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