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Assessment of Fish Muscle Lipid Oxidation in Combination
with Rapid Lipid Extraction

Mutsuo Hatano,* Daisuke Deguchi,* and Koretaro Takahashi*

Assessment of fish muscle lipid oxidation was performed by using a color difference meter
subsequent to a novel rapid lipid extraction procedure, which was achieved by applying (internally
cross-linked) starch-grafted-polyacrylate. The color stimulus 4X 4T 4Z values of 5% chloroform
solution of the extracted lipid were borne out to be suitable independent variables in assessing the
oxidation rate especially for the early stage of oxidation. This approach was practically viable
for ordinary muscles without liposoluble pigments such as those of sardine and arabesque greenling,
but could not be applied to fish which contain liposoluble pigments e.g. carotenoids. A fragrance
meter equipped with synthetic bilayer lipid was applicable to monitor the early off-flavor of fish oil
which is impossible to detect with a hydrogen flame ionization detector of gas chromatograph.
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Fig. 1. Changes in fragrance absorption to the synthetic bilayer lipid sensor with respect to weight
increase or oxygen absorption of vegetable oil*! and fish oil.*2

*1 Oxidized at 60°C.
*2  Oxidized at 40°C.
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g. 2. Changes in fragrance absorption to the
synthetic bilayer lipid sensor and in odor
response by a flame ionization deterctor to
the headspace gas of a fish oil container in
relation to its oxygen absorption.*?

*1 By relative rates.
*2  Oxidized at 40°C.
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Fig. 3. Changes in fragrance absorption to the synthetic bilayer lipid sensor and in odor response
by a flame ionization detector to the headspace gas of fish pastes prepared from ordinary
muscles stored at 40°C, with respect to their oxygen absorption.
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Fig. 4. Changes in 4X, 4Y, and 4Z values in a color and color difference meter of the 5%, chloro-
form solution of fish oils extracted periodically from fish pastes of the ordinary muscles of
sardine and arabesque greenling stored at 40°C, with respect to their oxygen absorption.
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Fig. 5. Changes in 4X, 4Y, and 4Z values in a
color and color difference meter of the 5%
chloroform solution of fish oil extracted
periodically from fish paste of the ordinary
muscle of chum salmon stored at 40°C, with
respect to its oxygen absorption.
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