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Effects of Different Killing Procedures on the Quality
of the Rainbow Trout Oncorhynchus mykiss

lzuru KAKUTA™ and Kiyomi TAKASE *
* Facully of Science and Engineering, Ishinomaki Senshu Univerisily, Ishinomaki 986-8580, Japan

Abstract

The effects of different killing procedures on the quality of the rainbow trout Oncorhynchus mykiss
were investigated. Killing procedures were as follows: instant killing by the amputation in spinal cord,
struggled killing, killing on ice after electric anesthesia, nojime, ikijime (after the instant killing by the
amputation in spinal cord, fish were bled immediately and exsanguinated for 10 min in ice cold water
prior to storage in a refrigerator), ikijime with an exsanguination treatment in hypoxic ice cold water,
gill cutting (after electric anesthesia, letting the fish bleed for 10 min in ice cold water), and so on. In the
group of struggled killing, higher b*/a* value of the dark muscle and the K value of the dorsal ordinary
muscle on days 1 and 3, and lower C* value of the dark muscle at 3 and 7 days after the killing were
shown in comparison with those of the instant killing group. In nojime group, these changes were
almost similar with those in the struggled killing group. On day 1, K value in the ordinary muscle of the
unbled fish anesthetized with electricity was higher than that of the instant killing fish. With regard to
the dark muscle from bled fish (exsanguinated) in a hypoxic ice cold water, higher C* value on days 1, 4
and 7 and lower b*/a* value on days 4 and 7 were found in comparison with those of the normal ikijime
fish. The quality of the fish bled immediately and exsanguinated for 10 min in a hypoxic ice cold water
after immobilization by electric anesthesia and others was extremely good.

The effects of dietary polyphenols on the quality of rainbow trout were also studied. In fish adminis-
trated the apple polyphenol (420 mg/kg body weight/day) or the olive polyphenol (400 mg/kg body
weight/day) for 4 weeks, significant higher C* value and lower b*/a* value of the dark muscle were
found at 3 days after the killing comparing to the control. Mean TBARS value of the dark muscle in cul-
tured fish fed polyphenol-containing diets decreased to 75% of the control. Therefore, we propose the
next best solution for effective for maintaining high quality and freshness of the fish in small-scale
aquaculture facilities the follow: fish fed polyphenol containing diets are subjected to a combination of the
inhibition of rampaging (rapid immobilization treatment) by electric anesthesia and others, and/or the
blood-letting (exsanguination) treatment immediately and rapid cooling treatment with a hypoxic micro
ice.

Key words : rainbow trout, quality, different killing procedures, Ikijime, ordinary (light) and dark mus-
cle, Electric shock, Hypoxic ice storage, Exsanguination, Polyphenol-containing diet
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Changes in C-value (C*) and b/a value of the dark
muscle from the rainbow trout treated with three differ-
ent procedures such as instant killing, struggled killing
and instant killing after the electric shock.

Data are given as mean = S.D., n=4.

* ; Significant difference from the Instant killing group
in the same period (p < 0.05).
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Fig. 2 Changes in K value of the dorsal light (ordinary)
muscle from the rainbow trout treated with three differ-
ent procedures such as instant killing, struggled killing
and instant killing after the electric shock.

Data are given as mean = S.D., n=3.
* ; Significant difference from the Instant Killing in
the same period (p < 0.05).
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Fig. 3 Changes in C-value (C*) and b/a value of the dark
muscle from the rainbow trout treated with three differ-
ent procedures such as nojime, ikijime and ikijime in
anaerobic water.

Data are given as mean = S.D., n=4.

% ; Significant difference from the Nojime group (p <
0.05).

+ ; Significant difference from the Ikijime group (p <
0.05).
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Fig. 4 Bacterial composition on day 3 in the digestive tract of
rainbow trout treated by two different approaches,
common lkijime and Ikijime under anaerobic condi-
tions,

Data are shown as mean, n=3.
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Changes in C-value (C*) and b/a value of the dark

muscle from the rainbow trout treated with three differ-

ent procedures such as instant killing, Ikijime and gill

cutting after the electric shock.

Data are given as mean = S.D., n=4.

The different superscript (a,b) in the same period indi-

cates a significant difference (p < 0.05).
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Fig. 6 Changes in K value of the dorsal light (ordinary)
muscle from the rainbow trout treated with three differ-
ent procedures such as instant killing, Ikijime and gill
cutting after the electric shock.

Data are given as mean = S.D., n=4.
The different superscript (a,b) in the same period in-
dicates a significant difference (p <0.05).
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Fig. 7 Changes in C-value (C*) and b/a value of the dark

muscle from the rainbow trout fed with an apple poly-
phenol- and an olive polyphenol-containing supple-
ments for 4 weeks.

Data are given as mean = S.D., n=4.

% ; Significant difference from the control (p < 0.05).
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Fig. 8 Thiobarbituric acid reactive substances (TBARS) val-
ue of the dark muscle from the rainbow trout fed with
the apple polyphenol- and the olive polyphenol-con-
taining supplements for 4 weeks.

Data are given as mean = S.D., n=3.
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