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Effect of Treatment on the Shelf-life
of Sliced Raw Fish

Ju-Young Kim

Department of Food Industrial Engineering, Graduate
School School of Industry, Pukyong National University,

Pusan

Abstract

This study was undertaken to clarify the effect of treatment on the
shelf life of sheced raw fish. Cultured olive flounder were killed by the
following three different methods : 1. spiking at the head instantly 2.
dipping in 1000 ppm ethyl benzoate dissolved sea water including
anesthetic 3. electrifying in sea water(110V, 30sec). And then the
changes 1n rigor-index, breaking strength, ATP related compounds,
ATP breakdown and lactate content were investigated during storage
at 0T,

The onset time of rigor -mortis was the longest in the dipping in sea
water including an anesthetic, followed by spiking at the head instantly
and electrifying in sea water in order. The breaking strength in spiking
at the head instantly and dipping seawater including an anesthetic was
maintained longer than that in electrifying in sca water. AT content
was depleted remarkably in sample electrified in sea waler.

By preparing form of slice raw fish, the breaking strength of muscle



was higher in Round and Fillet than in Slice, and ATP breakdown and
lactate formation did not show any difference.

In Round treatment, the physicochemical changes such as ATP
content and breaking strength were similar to whether or not
immersion In ice water, however, existed some difference in Fillet
treatment. According to slorage temperature after preparing of sliced
raw fish, the breaking strength was decreased faster in 10T storage
than in 0C storage.

The breaking strength of muscle was hardly affected by packing

methods and, with or without removal of skin.
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Table 1. Condition employed for breaking strength profile

measurement of olive flounder muscle

Instrument SUN RHEO Meter Compac- 100, Japan

Sample thickness 10mm

Cylindrical plunger

8mm in diameter

Crosshead speed Imm/sec
Load cell 10kg
Chart speed 60mm/m




A% 2 n@

L AA el W gAE Aol e

Ar E Avia=Abs 2eld dAE 0Tl A
of

Fabe Fer] AAFA AR WEE Fig. 1ol vebddch fadE A w
ARl AN AT ALl #A S EEI e, g o s S vhaA)

o] CoR ddEs o AU &, Arpel wE AH AL
Wb A AR ZR7E AT A ALl A OA R TAZE, Fakel A
25413 30A1%E, frelan whE ARl AL SAIRE 34A17bel At H el A A

o] AAn: drjabgel e)ate] ATPH-a)7F Falulo] &% ez &
of Hler FAe] A8 Hxrt @As) wepdvh=E R f-Abskah
(Will et al,, 1979; Shaw and Walker, 1977; =12, 1990; Crenwelge et
al., 1984).

al bl 4ol AbEA e el b mgidl ol Ak

—

e

Fraswr et al.(1967)¢] Wi} o] wh3ARAIZ]l di8oA ATPS *
izt =eiA Ao zlale] Add Foz AZEvrh x|Alzo] wel
SRR £ o)F e AL w2 Ao|E Ro|x| €=, o]
gk A e (1990)0] WolE AR HFEE A, XAl x2710] A}
F A e Aol F odaks v A e SR AAbER

AT Exe] kel o Avhi: Bael fAReE A EES e

©



100

15}
s
>
3
c 50
I
0
2
x
25 |

—@— Electrifying in seawater
—O— spiking at the head instantly
—w— Dipping in sea water including anesthetic

i 1 L 1

0 10 20 30 40 50

Storage time (hr)

Fig. 1. Changes in rigor index of olive flounder muscle

during storage at 0T after killing by various methods.
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Fig. 2. Changes in ATP related compounds olive flounder

muscle during storage at 0TC after killed by spiking
at the head instantly.
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Fig. 3. Changes in ATP related compounds olive flounder
muscle during storage at 0T

dipping in seawater including anesthetic.
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Fig. 4. Changes in ATP related compounds olive flounder
muscle during storage at 0T after killed by
clectrifying in seawater.
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Fig. b. Effect of killing methods on the changes in content
of ATP in olive flounder muscle during stroage
at 0TC.
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Fig. 6. Changes in breaking strength of olive flounder

muscle during storage at 0T after killing by
various methods.
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Fig. 7. Changes in breaking strength of olive flounder

muscle during storage at 0T after preparing by
various forms.
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Table 2. Changes in content of ATP and lactate in olive
flounder muscle during storage at 0T after preparing by

various forms

“Time(hr)
4] 5 10 15 20 25
Forms o B
ATP D.7 54 38 2.2 14 0
R()und o o B
lactate 13.2 16.8 AR 33.7 44.3 46.2
ATP 5%s] 5.4 3.9 2.3 15 0
Fillet R -
lactate 13.0 169 274 33.8 442 46.3
ATP 57 5.3 3.8 2.3 14 0
Slice —

lactate 13.1 17.0 275 33.6 445 46.1
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Fig. 8. Effect of ice water treatment on breaking strength
in olive flounder round during storage at 0T.
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Fig. 9. Effect of ice water treatment on breaking strength

in olive flounder fillet during storage at 0T.
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Fig. 10. Effect of ice water treatment on breaking strength
in olive flounder round during storage at 10T.
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Fig. 11. Effect of ice water treatment on breaking strength
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Fig. 12. Changes of ATP related compound in olive
flounder fillet during storate at 0T after

immersed in ice water.
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Fig. 13. Change of ATP related compound in olive
flounder fillet during storate at 0T after
killed by spiking at the head.
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Fig. 14. Changes of ATP related compound in olive
flounder fillet during storate at 10T after

immersed in ice water.
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Fig. 16. Changes in breaking strength of olive flounder

muscle during storage at 0TC by without or
with removal of skin.

_39_



Breaking strengh(kg)

Fig.

-
-]

—&— Packed in polyethylene film

16 | —7— Packed in vacuum film
1.4
1.2
*ﬁ
10
03 F
O.G:f e
00 ] 1 Il [ T
0 10 20 30 40 50

Storage time(hr)

17. Changes in breaking strength of olive flounder
muscle during storage at 0T after treatment by
packing method.

_40_



S

g
8
-
~ E r
ol
4z
=2
>
ol
2
of¥
0
okl
L
b

W
>,

»

)

~ElE By ko] Ao

dae, dee AR 2 2 S8 vla, HRso] Hdojdof &

Aol webd o) Halgmel AFdAe] dAe @4 3

ol & ilglugloew, @ArjAEEAlZL slo] ZAL AZo wudLEs =
ot A F A gee] §HAe Fa ehHAL & Ao 4
At 22l AAba ol 01%%91 ATP gHehe b Aol A 71

gko, A7 ATAbe] ATP 8ol 78] 7Haabddut

g wel 4% F #yF == Rounddl Fillet Aa)zk #o)
sliceol Mléked &gt om slice Fel ok Apols A% 720
ol okt At ot 1 oo)F 3hAvh b E xR eec) b w
ko 23 R FE i ATP 424 % lactic acid A4 & 2o
7F it

HAE F4% 5 ¢

wlebslS W, Round AE)e] 212 8 zpolzh gll o), Fillet el 2l
A pol & vhERATE P21 & Fillet A elgh 2ol dojA, A& 3

=
A% A 7] 259 H@y et Ag ke e 3 44 B A

1.9

el FAARE Ay AEEe HAAeA] & AE M

W, 2eBe) WA e A A 100 THY we s es
Wl B AAst FEaetdivh Fillet AFeEle] Aot Ao ubebs] &
2 apelE Bylow, 55 10T A get AL 0T 4gel 499pis vk
A T e AlS FAasdoh

_41_



4, AFE HAF AL AA8HA & Aol vlgte] Hx ATPY 4
TS bl o, A)dAThe] Aubshi A o SEel) AAsHA] e A
of =gk Al wlste] ATP2| Ax4lo] vhadx wh=7) Zayx it sk, 10T

of AAst 21 & 0Cell st Aol wv)dte] ATPY Aol %At

1O
=

(]
53
0%
o
ot
H
=4
)
o,
|
-1-«
Y
o
-0
=
=
i
_&;L
=
53
Hl
lo
I;..i
g

Aol 79

e, S-yee] AAd 2= Mol F, 189 ddgo] &
AE = AR F5A717 A8 SN0 gl 999 g
9 filleto 2 7b¥sta] 0TCToAAAN dMEFor {53 3o 713
g st}

- 42 -



7

—
=

£

1
of AAsHgo A v A

T

HEF

T

A @]

AR 2

P47

g4 = 7] 7} %]

A A3

= -0
1

L2

L B

1

=

1.

i

o

Iz
P

zetal

)

73
o} &7

&)
=

(L

1

]

.

0|

QoA Apg

s o AdAY Ao

SEE

o} o w

v} A

Hulh

=

e

=4

an

@]

_43_

71

o} ™ ] A

!

A

1

=z
T

| 5o

o

[e)
I

3l



Ando, M, H. Toychara, Y. Shimizu and M. Sakaguchi. 1991a.
Post -mortem tenderization of fish muscle procecds

independently of resclution of rigor mortis. Nippon Suisan

Gakkaishi, 57(6), 1165-1169.

Backer, S. B. and W. H. Summerson. 1941. The colorimetric
determination of lactic acid in biological material. J. Biol.
Chem., 138, 538.

Bendall, J. R, C. C. Ketteridge and A. R. George. 1976. The
clectrical stimulation of beef carcasses. J. Sci. Food Agric., 27,

1123 1131.

Bito, M., K. Yamada, Y. Mikumo and K. Amano. 1983. Studies on
the rigor mortis of fish: 1. Difference in mode of rigor mortis
among some varieties of fish by modified cutting’s method.

Bull, Tokai Reg. Fish. Res. Lab., No. 109, 89.

Bovd, N. S, N. D. Willson, A. R. Jerrett and B. 1. Hall. 1984.
Effects of brain destruction on post harvest muscle metabolism

in the fish kahawai. J. Food Sci., 49, 177 179.
Cho, Y.J., CB. Kim and B.K. Hur. 1999. Functional relationships

between  survival time and  the concentrations of  dissolved

oxygen, ammonium ion and nitrite ion in the high density

_44...



storage of live olive flounder, Paralichthvs olivaceous a low

temperature. Food Engineering Progress, 3, 98-103(in Korean).

Crenwelge, DD. D., R. N. Terrel, T. R. Dutson, G. C. Smith and Z.
L. Camenter. 1984. Effects of time postmortem of electrical
stimulation and postmortem chilling method on pork quality

and palatability traits. J. Food Sci., 49, 294-297.

Fraser, DI, J. R. Dingle, J. A. Hiness, S. C. Nowlan and W. ].
Dyer. 1967. Nucleotide degradation, monitored by thin-layer
chromatography and associated postmortem changes in relaxed

cod muscle. ]J. Fish. Res. Bd. Canada, 24, 1837 1841.

Hwang, Gi. C., H. Ushio, S. Watabe, M. [wamoto and K. Hashimoto.
1991. The effect of thermal acchimation on rigor mortis progress
of carp stored at different temperatures. Nippon Suisan
Grakkaishi., 57(3), 541 ~548.

Iwamoto, M., H. Ioka, M. Saito and H. Yamanaka. 1985. The
relationship between rigor mortis of sea bream and storage

temperatures. Bull. Jap. Soc. Sci. Fish., 51, 443~ 449.

Iwamoto, M., H. Yamanaka, H. Abe, H. Ushio, S. Watabe and K.
Hashimoto. 1988. ATP and creatine phosphate breakdown in
spiked plaice muscle during storage, and activities of some

enzvme envolved. J. Food Sci., b3, 1162~ 1165,

_45_



[wamoto, M., H. Yamanaka, S. Watabe and K. Hashimoto. 1987.
Effects of storage temperature on rigor-mortis and ATP

degradation in plaice Paralichthvs olivaceus muscle. J. Food

Sei, 52, 1614 1517,

Kim, T.]. 1998. Effect of clectrical stimulation on physicochemical
properties of muscle protein from plaice. Pukvong Nationat Univ.

Ph. D. Thesis.

Konos, A. C. and D. G. Taylor. 1987. Effect of electrical
stimulation and temperature on biochemical changes in beef

muscle. Meat Sci., 19, 207-216.

Shaw, F. D. and D. ]J. Walker. 1977. Effect of low vollage
stimulation of beef carcasses on muscle pH. J. Food Sci., 42,

1140 1141.

Will, P. A, R. L. Henrickson, R. D. Morrison and (. V. Qdell. 1979.
Effect of clectrical stimulation on ATP depletion and sarcomere
length 1in  delay chilled bovine muscle. J. Food Sci, 44,
164616484,

hef ol K CEE AR 1990, FEW = T oI TEIEA & A
BT AR S Lotk HAKER L 56, 1673 1678

SRl RN Az 1990, AR BIRE L 22 A B S R
S H ORIz O W T 1 E MRk, 62, 398 400

_46_



BRI - 1N - A L

TR - BEAN A 1990, KR E ¥ FFERi & 7 4
DILRAEE ML T o L. HKRE. 56, 101-104.

I fel Hejstn 9§

o]
ro
k1
N

rl

re

O
ok
=

29 H o F. 1994b, QA &
Ab7] ek 6 Aabgie] el Fesh B feo] 24
St ]l WMo WA g

& P, 2

27(4), 327 334.

L2002, A E 100 =717]. ShE el

_47_



	표지
	목차
	초록
	서론
	재료 및 방법
	1. 원료어
	2. 실험방법

	결과 및 고찰
	1. 치사방법에 따른 생선회 생명시간의 검토
	2. 조리형태에 따른 생선회 생명시간의 검토
	3. 얼음물의 처리유.무 및 저장온도에 따른 생선회 생명시간의 검토
	4. 포장 및 껍질부착 유. 무에 따른 생선회 생명시간의 검토

	요약
	참고문헌

