Food Engineering Progress.
Vol. I, No. 3, pp. 226~232 (1997)

ZQAHOIHEAUNM XA S HE

:ﬂ

K

o‘l.

ST A FF o)

Determination of Solubility of Fatty Acid Methyl Esters
in Supercritical Carbon Dioxide
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Department of Food Science and Technology, Woosuk University

Abstract

For the thrmodynamic calculation and the extraction information of fats and oils, the solubility of fatty acid
methyl esters in supercritical carbon dioxide phase was measured by static supercritical fluid extraction (SFE)
and analyzed by supercritical fluid chromatography (SFC). Methyl myristate, methyl palmitate, methyl
stearate, and methy] oleate were extracted in the temperature range of 40~70°C and the pressure range of 67~
204 bar. The solubility of fatty acid methyl esters were increased with increased density of carbon dioxide ac-
cording to increased pressure and decreased temperature. They were also decreased with increased molecular
weight of saturated fatty acid, while they increased with the degree of the unsaturation in the same carbon
number of fatty acid. The thermodynamic correlation was carried out to make the semi-empirical solubility e-
quation of each fatty acid by Peng-Robinson equation of state and van der Waals mixing rule. These solu-
bility equations were well fitted with experimental data.
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ZHA R Qlem F&Fo] gt 84& HA e
T Ax, ZFEL HAPAE AAE F Ut £
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Fig. 1. Schematic diagram of supercritical fluid extrac-
tion coupled with supercritical fluid chromatography.
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Fig. 2. Solubility isotherms of methyl myristate. —@®:
313 K, 0—0: 323 K, @—8: 333 K, [1—{J: 343 K.
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Fig. 3. Solubility isotherms of methyl palmitate. 8—@®:
313K, 0—0: 323 K, B—m: 333 K, [(—{1: 343 K.
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Fig. 5. Solubility isotherms of saturated fatty acid meth-

yl esters at 333 K. @—@: methyl myristate, O—O: meth-
yl palmitate, l—M: methyl stearate.
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Fig. 6. Solubility isotherms of methyl oleate. ®—@®:

313K, 0—C: 323 K, 1—l: 333 K, ({1: 343 K.
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Fig. 7. Solubility isotherms of fatty acids with 18 car-
bon numbers at 333 K. @-—@: methy! stearate, O—C:
methyl oleate.
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M8t ()27 (5o FrgES 45 & Ut
o] FEL ()Y ZgE Asled ol&5%eH
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Aol Sl 1T § Ugom o] g AR H|
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Table 1. Estimated physical properties of fatty acid
methyl esters

Material T, (K) T.(K) P (ba) o

Methyl myristate 563.1 715.4 15.44 0.969
Methyl palmitate ~ 588.2 735.9 13.89 1.064
Methyl stearate 612.9 758.3 12.61 1.124
Methy! oleate 607.5 757.8 14.57 1.138

Table 2. Optimum Kij and Lij values of fatty acid
methyl esters

Fatty acid K; L
Methyl myristate 0.046 0.018
Methyl palmitate 0.050 0.030
Methyl stearate 0.055 0.049
Methyl oleate 0.038 0.015

A g3lw gt AEAIS] 227} 0.0010) WY We
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APe Be AP S e ez HAFEHE o
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A&k A gl ¢ AU ek At e
25 AMESt] BE 2O Folz Auhibel 29
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