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Oxidation of Unsaturated Lipid and Its Prevention

Hideo Hatate

There is increasing evidence that polyunsaturated fatty acids (PUFA) such as
eicosapentaenoic and docosahexaenoic acids can reduce mortality from ischemic heart disease.
Thus, a supplement of fishery diet enriched in the PUFA is supposed to maintain or promote

health. However,

the PUFA is well known to be susceptible to oxidation during food

proceccing and storage, via a {ree radical chain reaction, and the resulting oxidized products

bring about food deterioration.
biological systems,

reaction in physiological and toxicological processes as well as in food products.

These oxidation also proceed in vivo, and cause toxicity to
Therfore, lipid oxidation is now recognized to be a critically important

This paper

reviews overall of the problems concerning lipid oxidation, such as lipid oxidation mechanism,

measurement, and prevention.
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Fig.1. Autoxidation of polyunsaturated fatty acid.

RH : Polyunsaturated fatty acid, - : Free radical.
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Table 1. Oxdation of C18 unsaturated {atty acid methyl esters and their oxidized products™®

Oxidized products®*

Fatty acid O)\édatcllon POV*
perio N Polymers  Monomers Degradation
methyl esters (day) (meq/keg) (%) %) products(®)
o 45 3078 13.7 61.3 24.7
Methy! OI;““ 57 2091 16.6 52.5 30.9
........ O 881086 189 480 331
. 3 3066 29.2 54.2 6.6
Met cate
eltgil hg"kat‘“ 7 1151 34.8 25.2 40.0
........ O o ® 19 06 173 a2l
Methyl linolenate 1 3250 9.1 60.2 30.7
3 2798 36.8 35.8 928.2
(18:3 n-3) 6 876 52.5 23.2 24.3

*Refer to Fig. 2.
**Oxidized fatty acid methyl ester was saparated into polymers, monomers, and degradation
products by Sephadex LLH-20 gel choromatography.
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Fig.3. Lipid oxidation in oyster homogenates during
storage at different temperatures.
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Table 2. Fatty acid composition of total lipid (TL), neutral
lipid (NL), free fatty acid (FFA), and phospholipid (PL)
expressed as weight percent in oyster

Fatty acid TL NL FFA PL
14:0 3.3 4.8 3.9 1.9
16:0 24.5 21.5 26.7 25.5
16:1 2.8 4.1 3.9 1.3
17:0 1.7 1.3 1.9 1.6
18:0 3.9 2.5 5.6 4.6
18:1 7.5 9.2 11.0 5.0
18:2 1.7 2.4 2.1 0.7

18:3420:0 2.0 3.2 2.5 1.4
20:1 4.0 7.1 4.2 1.8

18:4420:2 5.5 2.5 7.7 6.8
20: 4 1.8 1.5 1.3 2.3
20:5 14.6 17.6 11.3 13.8
22:2 3.4 1.0 1.5 5.3
226 15.1 13.6 9.1 19.2
Others 8.1 7.4 7.3 8.8
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Fig.4. Effect of antioxidants on lipid oxidation
in oyster homogenates during storage at 4 and
~25°C.

@ Control (without antioxidant),
B BHA00I%), € o-Tocopherol(0.1%),
A Sodium ascorbate (0.2%).
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Fig.5. Effect of degradation products® on enzymatic
activity of trypsin, chymotrypsin and pepsin.
*Refer to Table 1. Degradation products were
prepared from methyl linolenate autoxidized
at 40°C for 3 days, by Sephadex LH-20
chromatography.
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