RIFASFIKEEFE I TS 5695%5  (2014)

A B 32 T A OOKIER I B 1 B mn B IS R RE

GEONEAE S S C S ) 71617 S = 11 /RS G i/
E I 5 A S T VNS I -

Effect of freezing and thawing on the flesh quality of
cultured carp (Cyprinus carpio) during storage in ice

Suo Yin Yu*!, Jia Lianc*?, Geng Ling Huang*2, Riho Mivazaki*?, Wei Ting Wana *®

Xian Xian Zuao*?, Katsuya Hirasaga*2, Shigeto Tantyama*? and Katsuyasu TACHIBANA *2

To elucidate the effect of freezing and thawing on the flesh quality of the cultured carp (Cyprinus
carpio) during storage in ice, we examined the changes in ATP related compounds (K values %),
expressible water (%), breaking strength (N/cm?) and histological observation. During storage in ice,
the increasing speed of K value in the freeze-thawing group was 1.6-fold higher than the unfrozen
group. In addition, the rate of expressible water in the freeze-thawing group was higher than the
unfrozen group through the storage period, implying that the ice crystals produced by frozen were
melted and effluxed to extracellular space. The breaking strength after freezing and thawing was
lower than that of the unfrozen. Although the breaking strength of the unfrozen group was decreased
with storage in ice, the breaking strength of the freeze-thawing group remained at low level until the
end of storage period. These results suggest that the freezing and thawing processes deteriorate the
flesh quality through the increase in the incresing ratio of K value and expressible water, and a
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decrease in breaking strength.
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Fig.1 Changes in temperature of ordinary muscle in cultured carp during freezing and

thawing processes. Error bars show mean + SD (n=3)
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Table 1 Parameters of regression line of K value (0-40%) in freeze-thawing and unfrozen

ordinary muscle in cultured carp during storage in ice

Parameters of regression line

svoaman N0
Slope (AK/day) Mean (AK/day) ~ SD Intercept r p
1 1.53 1.34 0.9985 <0.001
Unfrozen muscle 2 3.02 2.69 1.04 0.53 0.9891 <0.05
3 3.53 2.64 0.9967 <0.001
4 3.78 434 0.9742 <0.05
freeze-thawing muscle 5 4.92 4.39 0.57 5.60 0.9988 <0.05
6 4.48 20.74 0.9784
KIEn#EAZRIL 1230.4+£2.6%, JKEE 1 HEH1229.3+2.0%, JKEL4 HEH1229.9
AHFEHOKMEIE, K0 HEH (AIZER) 1.3+ +3.1%, KT HHI1C30.2£1.6%, KE10HH1229.7£

0.3%, K1 HHI24.7+1.8%, Kigi 4 HHIZ11.7+4.8%,
KR T HH1220.0+8.6%, JKE10HHI228.8510.5% &, £

A o EE T pE W, IZIFERRIC EA L (Fig. 2). 3
MAFEHOKMEIE, K0 HH GE2pfRE®) 1210.7E

7.3%, KB 1 HHIT14.9+109%, K4 HH w261+
11.2%, KE T HHI243.7112.7% & R 0 & E 1
W, FIFERAIC ER L, JKERI0H H i< 1368.561£9.4% & 72
>tz (Fig. 2)o £ 2T, ARHFEHOKEI0HHZ T, H#fE
RifFEEEOOKE T H H £ TOKMASEFRIC B U 7o AR
B (KE40% v ~v) IcB 3 3K ERRELK T2 &, %
NZN2.69+1.04%/H, 4.39+0.57%/H T, BikEMHEEEH
EWEANC S - 72 (Table 1),
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Fig. 2 Chenges in K value of the freeze-thawing and
unfrozen ordinary muscle in cultured carp group
during storage in ice. Error bars show mean + SD
(n=3).
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Fig. 3 Changes of expressible water (A) and breaking
strength (B) of the freeze-thawing and unfrozen
ordinary muscle in cultured carp group during
storage in ice. Error bars show mean + SD (n=3).
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Light micrographs of cross section cultured carp
ordinary muscle. Each section was stained with H
& E (a: just after killing, b: frozen at approximately
-23°C, c: just after thawing). Bars represent 50 um.
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