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This study was undertaken to clarify the effect of killing methods on the morphological
and histological changes of plaice, Palmlichthys olivaceus muscle at early stage after killing.
Killed samples by the three different methods were stored at 5C, and the changes in
breaking strength of muscle, morphological observation of myofibrils and histological
observation of extracellular spaces through storage were monitored.

Samples killed by electrifying in sea water showed the maximum value of breaking
strength immediately after killing and then it dropped significantly(p<0.05) until 2.5hrs
passed. Breaking strength of samples killed by spiking at the head instantly and dipping
in sea water including anesthetic rose steadily over 10hrs and 15hrs after killing,
respectively.

In myofibrills prepared from dorsal muscles immediately after spiking at the head
instantly, A-band, H-band, I-band, and Z-line in sarcomere were clearly distinguishable
each other. Due to muscle contraction by electrical stimulation, it was impossible to
distinguish H-band from I-band observed in sarcomere immediately after killing for
samples killed by electrifying. But, in the cases of samples killed by spiking and dipping,
H-band could be observed dimly until 10hrs and 15hrs storage.
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No extracellular space was observed among muscle cells immediately after spiking
at the head instantly. Samples killed by spiking at the head instantly and dipping in sea
water including anesthetic showed extracellular spaces among all muscle cells after 15hrs

and 25hrs storage, respectively. The other hand, samples killed by electrifying in sea water

(110V, 30sec.)showed a few extracellular spaces immediately after killing and then it

showed extracellular spaces among all muscle cells after -2.5hrs storage.
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Fig. 1. Changes in breaking strength of plaice muscle
during storage at 5T after killing by various
methods.
~—(O—— Spiking at the head instantly.
—— Dipping in seawater dissolved
anesthetic(1000ppm of aminobe-
nzoate).

—{1— Electrifying in seawater (100V,
30sec) )
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Fig. 2. Phase-contrast micrographs of the myofibrils
prepared from plaice muscle during storage at
5T after kiling by spiking at the head instant-
ly.

a: immediately after killing A: A-band Z: Z-line

H: H-band
I: I-band

b: 10hrs storage
c: 15hrs storage
The bar represents 10w
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Fig. 3. Phase-contrast micrographs of the myofibrils
prepared from plaice muscle during storage at
5C after killing by dipping in sea water dissol-
ved anesthetic(1,000ppm of aminobenzoate)
for 3min.

a: immediately after killing
b: 10hrs storage c: 1Bhrs storage
The bar represents 10um
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Fig. 4. Phase-contrast micrographs of the myofibrils
prepared from plaice muscle during storage at
5T after killing by electrifying in sea water
(110V, 30sec.).

a: immediately after killing

b: Thr storage  c¢: 2.5hrs storage
The bar represents 10um
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Fig. 5. Light micrographs of plaice muscle compressed at 100g/cm? for 10sec for each duration of storage at
5T after killing by spiking at the head instantly.
a: immediately after killing b: 10hrs storage c¢: 15hrs storage d: 25hrs storage
C: Extracellular matrix structure M: Muscle fiber
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5T after killing by dipping in sea water dissolved anesthetic(1,000ppm of aminobenzoate) for 3min.
a: immediately after killing b: 10hrs storage c¢: 15hrs storage d: 25hrs storage
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Fig. 7.

Light micrographs of plaice muscle compressed at 100g/om? for 10sec for each duration of storage at

5C after killing by electrifying in sea water {110V, 30sec.).
a: immediately after killing b: Thrs storage c¢: 2.5hrs storage d: 5hrs storage

The bar represents 100um

27 saseld iyt HAdde Bug 49X
st= zez AMZETH(Shaw and Walker, 1977;
Will et al., 1979; =l - =L, 1992; Savell ¢t al.,
1981: Cross, 1979).

oF
Ql

AAF QA 504
S ERETREE
244 A
H5129 Wt o

BN

333

L %9 BAFEY 5L WA AZA A 4
MEn HAGE FLom, s A 32}
Az == Azko] 7H AFHAc

.

2. 294F FeEH Wse 342 AR
AW A, HA, I 2ej3 Z4e] g3 74
Ho, S48 Age A 10AF AY =
GFo] Hol 7o) &43tA @ten, Id 7k4o)
FotHEe] FZHAL AN ANrE AF
BN A $F59 HA7F SalsiA &2
HAad. 9, A7) AN ARs QAL AF
At 459 HH e 7ol E7hg3thon e
kA o] FobA AU



zgA oG A A8 A
3. 289 2485 A, 24 AFolE A
Esh A X RHAol sl BAAA Ygtont, 54
2 ohAA A E 22 A 1543 D 24413 Fo

HA AL Aole} 7o) R, @3, A7

i, Al

AFAA A E AAL HFol ML Afolo] oFzhel b
Zol #FFPE WD opvet AR 2543HF

Aol A Afolo] kA o] Yolgy.

ol e Ay ¥
*?l;

BE), AR 27)d o BB
E myosin® actin® ZAgo] <3 FH g
1]&94 matrix &% 79 & #A
d 5 Ak

o)

Z

rat

=
e

Ando, M., H. Toyohara, Y. Shimizu and M, Sakagu-
chi. 1991. Post-mortem tenderization of rain-
bow trout(Oncorhynchus mykiss) muscle cau-
sed by gradual disintegration of the extracellu-
lar matrix structure. J. Sci. Food Agric, 55,
589~597.

Ando, M., H. Toyohara, Y Shimizu and M. Sakagu-
chi. 1993. Post-mortem tenderization of fish
muscle due to weakening of pericellular con-
nective tissue Nippon Suisan Gakkaishi, 59(6),

- 1073~1076.

Cho, Y. J. and N. G. Lee. 1993. Changes in brea-
king strength of plaice muscle prepared by di-
fferent killing treatments. Bull. Korean Fish.
Soc., 26(4), 401~402.

Cho, Y. J. 1992. Relationship between temperature
dependency and breaking strength of plaice
muscle during low temperature storage. Bull.
Korean Fish. Soc.,, 25(4), 322~323.

Cross, H. R. 1979. Effects of electrical stimulation
on meat tissue and muscle properties- A
review. J. Food Sci., 44, 509~523.

Johnston, I. A, and T. W. Moon. 1980. Exercise
training in skeletal muscle of brook trout.
). Exp. Biol,, 87, 177~194.

Savell, J. W., G. C. Smith, Z. L. Carpenter and F.
C. Jr. parrish. 1979. Influence of electrical
stimulation on certain charcateristics of heavy-
weight beef carcasses. J. Food Sci., 44, 911~

915.

334

© ., 7}

=
R e

b

243

Shaw, F. D. and D. J. Walker. 1977. Effect of low
voltage stimulation of beef carcass on muscle
pH. J. Food Sci., 42, 1140~1144.

Takahashi, K., T. Fukazawa and T, Yasui. 1967.
Formation of myofibrillar fragments and rever-
sible contraction of sarcomeres in chicken pec-
tral muscle. J. Food Sci, 32, 409~413.

Tokiwa, T. and H. Matsumiya. 1969. Fragmentation
of fish myofibril. Effect of storage condition
and muscle cathepsin. Bull. Japan. Soc. Sci
Fish,, 35, 1099~1109.

Will, P. A, R. L. Henrickson, R. D. Morrison and

G. V. Odell. 1979. Effect of electrical stimula-

tion on ATP depletion and sarcomere length in

delay-chilled bovine muscle. J. Food Sci., 44

1646~1648.

£ - 29A. 1992. 9 X (Paralichthys olivaceus)

9 *}“ Z7] W3k 1 AFE x7] #slet &

>

<
a5

= o9& A AIAEE R 25(3),
189~ 196.

HAA - o] F2 - A KE - )% - &03211. 1993.
Y X (Paralichthys olivaceus) 2 AFF %71 &

3. AA o] ATPEY £33 %J &

H3lol] wXe 4. dF 5483 A, 26(5),
403~408.
o} Z-%-. 1994. 8 A (Paralichthys olivaceus) S

o 22 - 3184 EAd rHe AY 229
G At n ey vhAb gy 8hgs
Z9A - cASE AN - ol E S
vl - H G F. 1994a. '3 X (Paralichthys olivaceus)
9] AIZz7IE3) 4. MAPEEO] 9 AME
AAEg AARF T nl2= T FFFAE
3=, 27(D, 1~7.
A+ o] 2% 1994b. d X (Paralichthys olivaceus)
9] AlZ WU 5. AALET EAEH9
Hejsra 2 fof 2AGAQ WY wAe
g3k FT2rerE ), 27(2), 114~120.
=ialz - = RIEE. 1992, BRI L 2 REAP
(1), FEDHSE, 16(12), 1151~1154.
AR ER— - JULTIE. 1988. R (EHHEADLE
7 7 aF), {LEFE A, 45~50.

olgd - A2

Zo

asts

19943 5¥ 24 HF
19943 7¥ 9Y 7



