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ABSTRACT

Separation of EPA and DHA from fish oil fatty acid ethyl ester (FAFE) by urea adductive
crystallization method was carried out in the supercritical carbon dioxide (SC COz2) as a solvent. Qur
results showed that SC CO: is a good candidate as a solvent in the urea adductive crystallization to
separate FAFE by the number of unsaturated bonds. Compared to the separation process using
methanol, SC CO: yielded better performance in the overall selectivity of EPA and DHA. The effect
of process variables on separation of EPA and DHA was discussed in detailed. A hybrid technology
of SC CO: fractionation and urea adductive crystallization with SC CO. was conformed as a viable
process to separate and concentrate EPA and DHA from fish oil. -
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Table 1. Gas chromatographic condition for the analysis of fatty acid composition of fish oil

Model Hewlett Packard HP 5890 Series II
Column 10% Silar 7CP on Chromosorb W—HP, 100/120 mesh 1/8°%3.0m SUS
Packed Column |
Detector Flame Ionization Detector

Carrier Gas Nz, 25mL/min

Temperature Oven : Initial Temp. = 185TC, Initial Time = 0
‘ Program Rate = 1.3°C/min
Final Temp. = 240C, Final Time = 1 min
Injector Temp. : 250C
Detector Temp. : 280C |
Sample 30wt.% Sample in n—Heptane, 0.5L Injection
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Table 2. Composition of fish oil fatty acid ethy

ester
Components Sample 1 Sample II
(wt%) (wt%)
14:0 6.658 1.813
14:1 0.273 —
15:0 0.538 0.110
15:1 - 0.198 -
16:0 16.378 -
16:1 7.116 13.279
17:0 1.141 4.207
17:1 1.102 -
18:0 3.403 0.406
18:1w9 13.095 5.096
16:4w3 1.747 15.882
18:206 1.496 -
18:3w6 0.390 -
18:3w3 1.152 1.619
20:109 4,440 0.851
18:4 3.774 12.084
20:206 0.331 -
20:3w6 0.144 -
20:406 4.252 3.351
20:4w3 0.954 -
20:503(EPA) 13.868 33.725
22:4wb 1.523 0.654
22 :5w6 0.297 0.178
22:503 1.998 0.612
22:6w3(DHA) 11.467 5.761
Unknown 2.265 0.372
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Fig. 1. Experimental apparatus for the separation of fish oil fatty acid ethyl ester by urea adductive

crystallization using supercritical carbon dioxide solvent.
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Fig. 2. The composition of fatty acids ethyl ester of

fish oil in supercritical CO:z extraction with
urea at 40C, 100bar.



6 AAY - 9FH - &S

otth. §3] EPASH DHAY A3 %7]5-¢ v $ =4
¥Z5%ed, EPAY 79 989 13.9%904 <
30~35%71A %52y, DHAS 7¢ &89
11.9%9 4 ¢ 28~36%7H) §&5HA. 50| 2
g o] me} EPAE Avtyd o ¥4 F5HUL
o, DHA: Futio] o =74 $5HUY. o9 2
o Al sy EPA7F DHARTE o)Aksiglld] o
Bo] $3lEE ¢ 4 YUk

FH4 438 ANAY A¥PxA T 4¥Ee
150bar2 Eo|X YA FAJ A ¢33}
qen 1 AAE Fig. 39 AR ¥&& ¢
45wt. %2 40T, 100baro] A B} o7k Wgtw ¥3)
A HFAH(Cuo, Cis:0) 2 A9 Al AHNL Y, BXSE
7} W& A (Cis:y, Cis) 2 271 A9 AA
gt St o] FRE = AAEEC] WolHt) 53
EPAS DHAE 719 Ztz}t 32%¢) 287074 5%
Hovt b ol REHE $54%0] 343 "ozl
t}. o)g§ Ade ¢¥ol 100bary =i} 150bard

40
: T=40TC

P==150bar

CO2z=0.84 1/min at latm

Composition of fatty acid(wt.%)

Extraction time(hr)

PUPFP A Clﬂ:l PN .Clatd

e Clﬁ:4 o8- C20:5

*-u-e-oa Cz{):l - C22:5

Fig. 3. The composition of fatty acids ethyl ester of
fish oil in supercritical COz extraction with
urea at 40C, 150bar.
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Fig. 4. The composition of fatty acids ethyl ester of
fish oil in supercritical COz2 extraction with
urea at 60°C, 150bar.
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Table 3. Experimental results in the concentration of fatty acid ethyl ester of fish oil by SC CO:z

and urea

Compositionl) Yield® Concentration
Experimental conditions (wt%) (wt%) ratio®

EPA DHA Total EPA DHA EPA DHA
with 40T, 100bar 32.3 28.6 48.5 99.7 99.8 2.3 2.5
urea 40C, 150bar 30.0 26.3 44.4 97.1 99.7 2.2 2.3
60°C, 100bar 23.9 19.9 49.9 86.0 88.2 1.7 1.8

without urea
13.7 . .8 8.3 3.0 0. 0.86

40C, 100bar 99 % 9 J %

1) Composition in feed : EPA 13.9%, DHA 11.5%

2) Yield : EPA and DHA in product(wt)/EPA and DHA in feed(wt)
3) Concentration Ratio : wt% of product/wt% of feed
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Fig. 5. The composition of fatty acids ethyl ester of
fish oil in supercritical COz extraction with-
out urea at 40C, 100bar.
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Fig. 6. The composition of fatty acids ethyl ester of
fish oil in supercritical COz2 extraction with
urea at 40°C, 100 bar(Sample—1I ).
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