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Extraction of EPA and DHA from Tuna Oil
Using Supercritical Carbon Dioxide

Yoon, Jungro

Department of Food Science, Kangneung National University

Abstract

Solubilities of urea-crystallized tuna oil methyl esters in supercritical carbon dioxide were determined
by a flow through extraction reactor. Experimental results obtained under a quasi-equlibrium condition
showed that at 150 bar, solubilities of the esters in supercritical CO, were 0.075, 0.028 and 0.006

(w/w) at 40C, 60C and 80T,

respectively. In the pressure and temperature ranges (100~200 bar

and 40~80T ), the solubility increased with the density of CO.. However, selectivity of supercritical
carbon dioxide on the extracted compounds was much better at low density than at high density.
Supercritical fractionation with a temperature gradient (50~75C) resulted in concentrates of EPA
and DHA in purities of 12% and 85%, respectively.
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Table 1. Fatty acid profile of methyl ester feedstook

Ester GC peak area (%)
Cuo 3.7
Ciao 3.7
Cie1 9.1
Crzo 23
C18:0+18:1 202
Cisz 15
CZ()l 1.6
Caoz 1.6
Caa 40
CZ():S 7'4
CZ2;5 47
Cosg 34.2
all others 6.2
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Fig. 1. Schematic diagram of the supercritical fluid extraction system
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Fig. 2. Extraction of tuna oil methyl esters by supercri-
tical carbon dioxide under different experimental condi-
tions
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Fig. 3. Change in the composition of esters in the ext-
ract during extraction at 150 bar and 60°C
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Table 2. Solubility of urea treated tuna oil in supercriti-
cal carbon dioxide

Pressure = Temperature Density Solubility
(bar) () (kg/m?) (w/w)
100 40 615 0.027
150 40 781 0.075
150 60 607 0.028
150 80 431 0.006
200 60 725 0.056
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Fig. 4. Concentration of C14, EPA and DHA in the
extract during extraction
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Fig. 6. Extraction of tuna oil methyl esters in a tempe-
rature-induced refluxing extraction system
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