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Effects of Electrical Stimulation on Physicochemical and
Rheological Properties of Plaice, Paralichthys olivaceus
Muscle at Early Period after Death
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This study was undertaken to clarify the effects of electrical stimulation on physicochemical and
rheological properties of the plaice (Paralichthys olivaceus) muscle at early period after death.

The plaices were electrically stimulated in seawater bath (110V/60Hz) for 15sec., 35sec., and 60sec.
and killed instantly with spiking at the head. Killed samples were stored at 5C, and the changes in rigor
index, ATP breakdown, lactate accumulation, and breaking strength of muscle through storage were
investigated.

Electrical stimulation effectively accelerated rigor-mortis, lactate accumulation , and ATP breakdown.
As the time of electrical stimulation was iengthened, the onset of rigor-mortis of all samples were
accelerated just after killing, and the amount of lactate was rapidly increased. But, significant differences
were not observed in variance of rigor-mortis and lactate concentration. Electrically stimulated plaices
showed decreasing in ATP to 4.58;umole/g for 15sec., 4.13umole/g for 35sec., and 2.39umole/g for 60
sec. samples as compared with 5.5umole/g of unstimulated samples. As the time of electrical stimulation
was lengthened, ATP in samples were decomposed more rapidly. The rate constant of ATP breakdown
were 0.244hr " for 15sec., 0.358hr " for 35sec., and 0.47%hr™" for 60sec..

The level of breaking strength in muscle of the plaice was 1050.30 + 50.23g immediately after killing.
Values of breaking strength in samples electricaily stimufated for 35sec. increased rapidly just after
killing among all samples. However, the breaking strength was not increased through the whole storage
time in samples stimulated for 60sec.. The value and time reaching to the maximum breaking strength
for each samples stimulated electrically for 15, 35 and 60 second were 1264.43 £ 35.76g and 2hr, 1357.
68 +22.50g and Ohr, and 1012.18 £ 57.36g and Ohr. Breaking strength in all samples electrically
stimulated decreased significantly (P<0.05) after reaching the maximum values.
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Fig. 1. Changes in rigor index of the plaice trea-
ted by electrical stimulation (110V/60Hz)
during storage at 5C.
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Fig. 2. Arrhenius plot of rigor index changes by
various electrifying treatments.
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Fig. 3. Changes in contents of ATP in the plaice
muscle treated by electrical stimulation
(110V/60Hz) during storage at 5C.
symbols are the same as Fig. 1.
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Fig. 4. Arrhenius plot of ATP changes by various
electrifying treatments.
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Fig. 5. Changes in contents of lactate in the
plaice muscle treated by electrical stimu-
lation(110V/60Hz) during storageat 5C.
symbols are the same as Fig. 1.
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Fig. 6. Arrhenius plot of lactate changes by
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Fig. 7. Changes in breaking strength of the plaice
muscle treated by electrical stimulations
(110V/60Hz) during storage at 5C.
Symbols are the same as Fig. 1.
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