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The Effects of Operation Variables of Supercritical Fluid on the
Distribution Coefficients of Fatty Acid Esters
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Supercritical fluid of carbon dioxide was used to investigate the effects of its temperature and density on the distribution
coefficients of fatty-acid esters composing fish oil. The distribution coefficient of fatty acid ester was greatly different from
each other according to the temperature and density of the supercritical fluid. The possibility of separation of a certain fatty
acid from the mixture of fatty acids was tested. The density of the supercritical fluid showing the great differences of the
distribution coefficients among the fatty acid esters ranged from 0.3 g/mL to 0.4 g/mL. The retrograde condensation took
place at high densities of the supercritical fluid.
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Figure 1. System of supercritical fluid extractor. (1) Extraction fluid
inlet valve, (2) Extraction fluid pump, (3) Extraction chamber, (4) Preheat
assembly, (5) Rinse solvent reservoir, (6) Rinse pump, (7) Nozzle, (8)
Analyte trap, (9) Extract collection vial.
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Temp Density (g/mL)
Pressure
o2 0.3 04 05 06 0.7 08 09 (Bar)
1 J l ! | J ) |
25 90 ~ 357
30 114 ~ 375
35 139 ~ 367
40 117 ~ 383
45 81 ~ 376
50 8 ~ 370
55 79 ~ 365
60 o et L Bl 82 ~ 380
Figure 2. Experimental ranges. (D : experimental range, I : selected experimental conditions)
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Figure 3. The functional relationship between the distribution coefficient
(K) of DHA and the temperature and the density of the supercritical
fluid CO, +(X=1), @K=038), *K=0.6), HK=04), [JK=02), a
(K=0.1), @(K=0).
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Figure 4. The functional relationship between the distribution coefficient

(K) of EPA and the temperature and the density of the supercritical fluid

COs. ((K=12), ®K=10), lXK=0.6), @K=04), *(K=02), x(K=0.1),
and A(K=0).
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Figure 5. The functional relationship between the distribution coefficient
(K) of oleic acid and the temperature and the density of the supercritical

fluid CO;. M(K=1.6), @K=13), AK=1).
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Figure 6. The functional relationship between the distribution coefficient
(K) of palmitoleic acid and the temperature and the density of the
supercritical fluid CO,. I(K=2.5), A(K=2.0), @K=1.5).
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Figure 7. The functional relationship between the distribution coefficient
(K) of palmitic acid and the temperature and the density of the super-
critical fluid CO,. W(K=2.0), A(K=1.6), @K=12).
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Figure 8. The functional relationship between the distribution coefficient
(K) of myristic acid and the temperature and the denmsity of the super-
critical fluid CO,. M(K=4.0), A(K=3.0), @K=2.0), #K=15).
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Temperature (O,

Figure 9. The functional relationship between the distribution coefficient (K) of
the fatty acids and the temperature and the density of the supercritical fluid CO;
at the range of 03 gL to 0.4 gml —@—(DHA), —A—(EPA), —l—(oleic
acid), —4p—(palmitoleic acid), —WF—(palmitic acid), and <5~ (myristic acid).
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