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Decrease rate of C,..s acid as an index to oxidative
deterioration of lipids in fish products

Toshihiko Shono and Masamichi Toyomizu
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Tig. 1. Changes in decrease rate of C, ¢
acid, POV, and TBAYV of extracted lipids
(jack mackerel) during oxidation.
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Fig. 2. Changes in decrease rate of C,.¢
acid and POV of lipids in fish meal and
lyophilized fish muscle (jack mackerel)
during their storage.

®——@ Fish meal.
O——0 Lyophilized fish muscle.
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Fig. 3. Chromatographic fractionation of oxidized methyl ester.

A : methyl ester, B: hydroperoxide, C: secondary products.
Silicic acid column : 24 X260 mm (50 g). Immobile solvent :

20 % MeOH in benzene.
benzene.

—— Weight,

Mobile solvent: 2% MeOH in
Sample : 206 mg of oxidized methyl ester (jack
mackerel), POV 620 m.eq./kg.

------ Peroxide.

Silica gel thin layer: 0.25 mm. Developing solvent: pe-
troleum ether/ethyl ether 90/10.
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Fig. 4. Gas chromatograms of 1) methyl
ester (jack mackerel) before oxidation, 2)
methyl ester after oxidation, 3) hydrope-
roxide, and 4) secondary products.
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Fig. 5. Chromatographic isolation of unoxidized methyl ester

from oxidized methyl ester.

Silicic acid column : 12X110 mm (5g). Eluant: 2% MeOH
in benzene. Sample: 36mg of oxidized methyl ester (jack
mackerel), POV 73 m.eq./kg. A : methyl ester B: oxidized

products.
—— Weight,

------ Peroxide.

Silica gel thin layer: 0.25 mm. Developing solvent: petro-

leum ether/ethyl ether 90/10.

1: Before convenient chro-

matography. 2: After convenient chromatography.
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Fig. 6. Similarity in decrease rates of C,,- ¢
acid of treated and untreated lipids of fish
meal, lyophilized fish muscle and lipids
supported on Celite (jack mackerel) during
their storage.

®——@ Fish meal.

A——A Lyophilized fish muscle.

m—m Lipids supported on Celite.

------ treated by convenient column

chromatography.
—— untreated.
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Fig. 7. Changes in decrease rate of Cs.,
acid of whole, non-polar, and polar lipids
in fish meal (jack mackerel).

®——@ Whole lipids.
A—A Non-polar lipids.
O——0 Polar lipids.
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Summary

The methods most commonly used for determining oxidative deterioration of lipids
in fish products are the peroxide value (POV), the carbonyl value, and the 2-thiobar-
bituric acid value (TBAV). However, these tests are not always effective because they
arc based on the quantitative analyses of unstable oxidative products, which are also
liable to react with components of fish products.

In order to elucidate oxidative deterioration of lipids in fish meal and lyophilized
fish muscle during storage, the authors advocate that it is more effective to measure the
peak area ratio of C,.¢ to Cy., acids on gas chromatogram and to calculate decrease

rate of C,.; acid as follows:

Decrease rate of C,.; acid (%) = (1_ ‘C”is/.tglii_q) %100
UC‘AZCG/OCIGZO

Decrease rate of C,.; acid, POV and TBAV were measured for extracted lipids,
fish meal and lyophilized fish muscle of jack mackerel (Trachurus japonicus) during the
progress of oxidative deterioration of lipids.

The results obtained are summarized as follows:

1. The changes in decrease rate of C,.;acid was more closely related with oxida-
tive deterioration of lipids than those of POV and TBAYV, because both POV and
TBAV were liable to vary considerably with the composition of the samples and the
conditions of oxidation (Figs. 1, 2).

2. In case of samples such as fish meal that lipids hydrolysis could be disregarded
due to the inactivation of enzymes by the heating process, the decrease rate of C,.;
acid of polar lipids was more available as an index for oxidative deterioration of
lipids than those of non-polar and whole lipids (Fig. 7).

3. Oxidative products of lipids had no significant influence on GLC while deter-
mining the decrease rate of C,., acid (Fig. 6).



