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Abstract

Enzymatic ethanolysis of fish oil with immobilized lipase was investigated for reducing

the free fatty acid contents and enhancing the function of fish oil. Ethanolysis reactions were
carried out in erlenmeyer flask (25ml) containing a mixture of squid viscera oil and 99.9% ethanol
using 1% (based on w/w squid viscera oil) immobilized lipase. The reaction mixtures were
incubated at 50°C and shaken at 100rpm. Ethanol was added into the mixture by stepwise addition
method of Shinmada[9]. Measurement of free fatty acid molar amounts was studied by Acid
Value. Tendency of oil variation during transesterification was studied by TLC method. Enzymatic
ethanolysis composed diglyceride, monoglyceride and fatty acid ethyl ester with reducing free
fatty acid contents. Also, selective ethanolysis by Lipozyme TL-IM and Lipozyme RM-IM mostly
did not react at the sn-2 position of squid viscera oil. Lipozyme RM-IM was more suitable enzyme
to reduce the free fatty acid contents by ethanolysis than Lipozyme TL-IM. Squid viscera oil
was transformed into suitable properties (5 in Acid Value) for functional fish oil production.
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Table 1. Estimation of Squid Viscera oil Molecular Weight
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FA Molecular FAME Molecular

Mol Amount

Compound Composition(%) Weight Weight ratio(%) Mol Amount

Myristic acid(Ci4.0) 44 228.4 242.5 5.4% 12.3
Mystoleic acid(Ca:1) 0.1 226.4 240.5 0.1% 0.2
Pentadecanoic acid(Cis.o) 0.8 242.4 256.5 0.9% 2.3
Palmitic acid(Cie.0) 20.0 256.4 270.5 22.3% 57.1
Palmitoleic acid(Cie:1) 5.1 254.4 268.5 5.7% 14.5
Stearic acid(Cis.0) 5.3 284.5 298.6 53% 15.1
Oleic acid(Cis.1) 15.1 282.3 296.4 15.3% 43.1
Linolelaidic(Cis:2) 2.1 280.3 294.4 2.2% 6.1
r-Linoleic acid(Cs.3) 0.3 280.4 294.5 0.3% 0.9
Linolenic acid(Cis:) 1.4 278.4 292.5 1.4% 39
Arachidic acid(Cy) 0.2 312.5 326.6 0.2% 0.6
Eicosenoic acid(Cso.1) 6.3 310.5 324.6 5.8% 18.0
Eicosadienoic acid(Cap2) 0.9 308.5 322.6 0.8% 2.6
Arachidonic(Cao.4) 2.9 304.5 318.6 2.7% 8.3
Eicosapentaenoic acid(Cao.s) 13.9 302.5 316.6 13.2% 39.9
Erucic acid(Cy.) 5.0 338.6 352.7 4.2% 14.3
Docosadienoic(Ciz:) 0.3 336.5 350.6 0.2% 0.7
Tricosanoic acid(Cas) 0.2 354.5 368.6 0.2% 0.6
Lignoceric acid(Cj4) 1.3 368.5 382.6 1.0% 3.8
Docosahexaenoic acid(Caa:) 14.6 328.5 342.6 12.8% 42.0

Total 100.0% 100.0% 286.2
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Fig. 1. Triglyceride decomposition by the enthanolysis reaction.
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Fig. 2. Fatty acid variation during Hydrolysis and Ethanolysis
of immobilized lipase(50°C, 100rpm, 6h)
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Fig. 3. Squid viscera oil variation by Hydrolysis and
Ethanolysis of immobilized lipase (50°C, 100rpm, 6h). (1)
Control sample, (2) Hydrolysis by Lipozyme TL-IM, (3)
Ethanolysis by Lipozyme TL-IM, (4) Lipid standard(triolein,
1,3-diolein, 1,2-diolein, 1-monoolein) (5) Hydrolysis by
Lipozyme RM-IM, (6) Ethanolysis by Lipozyme RM-IM;
a)Triglyceride, b)Fatty acid ethyl ester, c¢)l,3-Diglyceride,
d)1,2-Diglyceride, e)Free fatty acid, f)Sterols,
g)Monoglyceride
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Fig. 4. Squid viscera oil variation by the step-wise ethanol
addition method(50°C, 100rpm, 30h). (1) Lipid stand-
ard(triolein, 1,3-diolein, 1,2-diolein, 1-monoolein), (2)
Control sample (3) 10 h reaction by Lipozyme TL-IM, (4)
10 h reaction by Lipozyme RM-IM, (5) 20 h reaction by
Lipozyme TL-IM, (6) 20h reaction by Lipozyme RM-IM, (7)
30 h reaction by Lipozyme TL-IM, (8) 30 h reaction by
Lipozyme RM-IM; a)Triglyceride, b)Fatty acid ethyl ester,
¢)1,3-Diglyceride, d)1,2-Diglyceride, e)Free fatty acid,
f)Sterols, g)Monoglyceride
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Table 2. Changed Acid Value by setpwise ethanol addition

Reaction .
Sample time(hour) Acid Value
Control Sample 0 19.5
Ethanolysis by Lipozyme TL-IM 30 17.2
Ethanolysis by Lipozyme RM-IM 30 5.0

1. TAG + EtOH < DAG + FFEE K,
2. DAG + EtOH <& MAG + FFEE K,
3. MAG + EtOH & GLY + FFEE K,
4. FFA + EtOH < FFEE + H,0 K4

@

TAG : Triglyceride

DAG : Diglyceride

MAG : Monoglyceride

GLY : Glyceride

EtOH : Ethyl alcohol

FFEE : Fatty acid ethyl ester
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