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Antioxidative Effect of Commercial Lecithin on the Oxidative Stability of Fish Oil
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Ottogi Research Center

Abstract

The antioxidative effects of three kinds of commercial lecithin in fish oil(EPA 25%, DHA 10%)
were investigated through active oxygen method (AOM, hrs. at 97.8C), Oven test, polymer test by
gel chromatography and coloring test. Although there were difference of antioxidative effect among
commercial lecithins, antioxidative effects of the lecithins added to the fish oil increased with increasing
the concentration of lecithin. Lecithin IIl(acetone insoluble content 65%) had the greatest antioxidative
effect and the addition of 1%, 5% and 10% enhanced the oxidative stability to 310%, 620% and 840%,
respectively. The results also showed that the polymerization in presence of 10% lecithin III did
not occur up to 10 hours at the AOM condition, and the degree of color(Gardner number) increased
as storage time went by and was accerated at high temperature.
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Table 1. Fatty acid composition(%) of fish oil

12:0 0.36 18 © 3(w-6) 0.35
14:0 8.11 18-3(w-3) 1.06
15:0 0.231 18-4(w-6) 4.67
16:0 10.34 200 H{w-9) 0.84
16:1 9.56 20 Ww-7) 0.57
16:2,16:.3 041 20 T Hw-6) 141
17:0 1.64 200 Hw-3) 1.11
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182 1.32 unknown 1.51
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Table 2. Changes of the induction time of the fish oil depending on the lecithin products and concentrations

1% 5% 10%
Lecithin Induction Induction Relative Induction Relative Induction Relative
time time time time time time time
Control 1.3
1 2.2 1.7 35 2.7 5.5 4.2
11 3.0 2.3 8.0 6.2 8.5 6.5
[11 4.0 3.1 8.0 6.2 10.9 84
1\Y% 2.8 2.2 9.0 6.9 9.5 7.3
A 21 1.6 5.1 39 8.3 6.4
VI 2.6 2.0 45 35 9.5 7.3
e s POV 90 Control O L
20 1 v v P‘OV 121 @ Lecithin 11 1%
2. A Lecithin Il 5%
g \ POV 368 60 . Leri:hin 1 5%
< — A Lecithin IIT 5%
» N & O Lecithin 1=11 10%
= 15 \\,\ POV 506 = H 2. Lecithin 1T 109
Z \\\ L
g \\\\ 5
Q \\ ‘. >
@]
g 10} \’ &
OC‘ \~ \~
= . W Lecithin -~ 20%
o \ ® Lecithin - 10%
5 b A Control g
& Tocopherol 1%
¥ Tocopherol 2% . " R
. . ) 50 100 200 300 400
5 10 15 Time (hour)

Fig. 1. Effects of lecithin and tocopherol on headspace
oxygen contents of the fish oil during storage 37°C
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Fig. 2. Effects of lecithin products and concentrations
on the oxidation of the fish oil by the oven test at
37°C
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Fig. 3. Gel chromatogram of oxidized fish oil after 10
hours reaction in AOM condition
a: oligomer and polymer, b: Triglyceride, I: fish oil be-
fore reaction, II: no added, III: lecithin 5%, IV: lecithin
10%
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Table 3. Changes of the color(gardner number) by the
varying concentration of lecithins after storaging for 15
days at 37° and 60°C

I I 1
C* 37C 60C C 37C 60C C 37C 60C
1% 6 8 9 7 9 10 6 8 9

5% 9 11 12 10 12 13 8 10 12
10% 10 11 13 100 12 14 10 12 15

Lecithin

a: Control
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