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Tab. 1 The criterion of sensory index for thawed silver carp

score of sensory value

item 20 20 pionts 10~19  10—19 points 0~9  0-9 points
eyeball plump and bright a little dent and white muddiness dent and };ellow muddiness
muscle all fresh colour for red muscle and showing wine-colollr for red muscle showing brown ’for red muscle and a
color white muscle and dark for white muscle yellow for white muscle
tonicity after th;wed, well tonicity :}fs.;eﬁnger press, can recover original after finger press, to be minced
smell normal fresh fi;hy smell heavy and’off—fresh fishy smell decay and stinI; smell
flavor tender, fin’e and smooth drying an(’i easy fall to pieces very dry, shc;rt fibre, and’ near powder
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Tab. 2 Influence of freeze-thawing cycles on thawing loss and cooking loss in silver carp
n=3; X +SD
- freeze-thaw cycle
item 0 1 3 5
/% thawing loss - 3.65+0.14° 8.37+0.60° 9.64+1.21°
/% cooking loss 21.36+1.19° 21.72+1.14° 22.78+2.32° 23.05+2.89°
/% total loss 21.36x1.19 25.37+1.24 31.15+£2.92 32.69+4.10
: (P>0.05).
Note: Same letters in the same row indicate no significant differences (P>0.05).
, (P<0.05) 5 - ,
(6] 47 3 ,
2.2 TBA 1 -
(P<0.05), b* 1 -
(P<0.05) ; 5 - R
3 R 1 >
_ (P<0.05), 5 99.32% 99.56% 61.70%,L*  b*
_ , , 11.54%  7.78%, (P<0.05)
2
99.32% 99.56%  61.70% L* b+ 23 SSP Ca™-ATP
47.13 3.20, TBA (0.34+0.02) mg/kg;
5 - : 5328 3.47, Ssp Ca’"-ATP
TBA 1.10 mg/kg, -
(P<0.05) , 4 SSp 82.51 mg/g,
, , 5 - , 53.54 mg/g
, (P<0.05) Ca®*"-ATP 0.45
, , pmol/(mg-mL) 0.15 pmol/(mg-mL),
7. 14] (P<0.05),
Ca”"-ATP (1]
5 , , 3 6.16 mol/10°g,
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Tab. 3 Influence of freeze-thawing cycles on texture, color, TBA value and sensory scores in silver carp
n=3; X +£SD
- freeze-thaw cycle

item 0 1 3 5
/g hardness 1110.43+39.49° 936.17+109.01° 122.36+4.13° 7.59+0.36°
/g chewiness 4.55+0.46" 3.66+0.21° 0.30+0.06° 0.02+0.00°
resilience 0.47+0.02° 0.32+0.02° 0.22+0.01° 0.18+0.01¢
L*  L* value 47.13£0.11° 49.02+0.09° 49.81+1.07" 53.28+4.27°
b* b* value 3.20+0.72° 3.98+0.19° 3.91+0.07° 3.47£0.10®
TBA /(mgkg') TBA value 0.34+0.02° 0.39+0.01° 0.87+0.12° 1.10£0.10°
sensory score 100£0.00* 78.67+5.86° 65.00+3.46° 45.67+6.66°

(P>0.05).

Note: Same letters in the same row indicate no significant differences(P>0.05).
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Tab. 4 Influence of freeze—thawing cycles on SSP content, Ca**-ATPase, total sulfhydryl content and surface hydrophobicity in

silver carp
n=3; X=SD
. - freeze-thaw cycle
item
0 1 3 5
SSP /(mg-g™") SSP content 82.51+0.28° 70.95+2.72° 68.69+6.89" 53.54+5.77°
2+ [N -1
Ca -ATP /(umolmg ":mL ") 0.45£0.01° 0.36+0.06" 0.26+0.03¢ 0.15%0.02°
Ca”"-ATPase activity
/(mol-107°g) total SH content 6.16+0.38% 6.11£0.55% 6.53£0.58" 5.54+0.27°
surface hydrophobicity 371.33+9.25° 438.65+60.46" 443.90+15.98" 444.55+4.17°

(P>0.05).

Note: Same letters in the same row indicate no significant differences (P>0.05).
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Effect of freeze-thaw cycles on the quality of silver carp (Hypophth-
almichthys molitrix)

SHI Ce', CUI Jianyun', WANG Hang', SHEN Huixing”, LUO Yongkang'

1. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China;
2. College of Science, China Agricultural University, Beijing 100083, China

Abstract: We evaluated the changes in silver carp (Hypophthalmichthys molitrix) tissue quality during freezing
and thawing processes. Silver carp is one of the primary freshwater fish species in China. With high nutritional
values, fast growth rate, and high yield, this species forms the basis of an important industry. Because of the nega-
tive effects associated with microbiological growth and biochemical processes, frozen storage is widely used to
preserve fish and fish products. However, the melting and reformation of ice crystals causes osmotic removal of
water, mechanical damage, and denaturation of proteins. The extent of the loss in tissue quality is dependant on the
rate of freezing, thawing methods, storage temperature and temperature fluctuations during storage, transportation,
retail display, and consumption. Repeated freezing and thawing processes are common in storage and at retail
outlets, in homes, and restaurants. Despite this, the effects of freezing/thawing on changes of color, muscle texture
and protein physicochemistry have not been fully investigated. We stored fresh silver carp at —18°C for 10 days.
After being thawed by flowing water, the thawed carp were refrozen at the same temperature for another 5 days.
This freeze-thaw cycle was repeated five times. After the first, third, and fifth cycles, we randomly selected three
silver carp and measured changes in thawing loss, cooking loss, hardness, chewiness, resilience, thiobarbituric
acid (TBA), L* value, b* value, salt soluble protein (SSP) content, Ca’>'-ATPase activity, total sulfhydryl groups
(SH) content, surface hydrophobicity, and sensory scores. During the first freeze-thaw cycle, hardness, chewiness,
resilience, salt soluble protein (SSP) content, and Ca*"-ATPase activity decreased significantly (P<0.05) whereas
b* and surface hydrophobicity increased significantly (P<0.05). After the third freeze-thaw cycle, thawing loss, L*,
and TBA levels significantly increased (P<0.05). Total SH content decreased significantly (P<0.05) after the fifth
freeze-thaw cycle. In contrast, there was no significant change (P>0.05) in cooking loss following five freeze-thaw
cycles. After the fifth freeze-thaw cycle, the sensory scores were 47, which were unacceptable. Our results confirm
that the freeze-thaw process causes thawing loss, discoloration, softening of muscle tissue, lipid oxidation, de-
crease in SSP content, and protein conformational changes. These changes have a detrimental effect on the quality
of silver carp tissue. So it is important to prevent fluctuation of temperature during storage, transportation, and
retail to avoid the negative effects of freeze—thaw cycles on silver carp tissue quality.
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