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The changes of the gel forming ability of common carp (Cyprinus carpio) and conger eel (Asiroconger
myriaster) meat during ice and frozen storage were investigated in connection with the other quality
indices, such as pH, K-value, VBN, viable cell count and sensory evaluation. The shelf-life of iced
common carp and conger eel as the raw materials for fish jelly product was considered to be about 16
and 13 days, respectively. Little change in gel forming ability of two species was found during frozen
storage at —30°C for 3 months. From the results obtained in the examination on the gel forming
abilities of the two species stored at —350°C for 3 months were superior to those stored in ice for 3
to 4 and 4 to 6 days individually. Fish jelly from the common carp was much more elastic than that
of conger eel meat. The overall qualities of two species held in frozen storage as the raw material for
fish jelly product were excellent.
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Table I. Chemical composition of common

carp and conger eel (%)

. Moi- Pro- . . Carbo-

Species sture tein Lipid  Ash hydrate
Common carp 79.5 16.2 2.3 1.1 0.2
Conger eel 71.1 17.2 10.3 1.3 0.1
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Table 2. Corditions for texture profile of
fish jelly products using the Instron
texturometer

Sample size 1.5emX3.0cm

9; deformation 70

Crosshead speed (¢m/min) 5

Chart speed (¢m/min) 10

Number of bite 2
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Fig. 1. Changes of K-value and VBN in the muscle

of common carp during ice storage.
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Fig. 3. Changes of K-value and VBN in common
carp during frozen storage.

ok mikERrEchS K@ H3le B 18%
A 38%2 A FUbetAm o B HEERE 90 B
717 2 957 ggler VBN & chiel RS 3
o & H3tE g Ao e, EFeldA
= KEEdifge] AolAe) wzl Kzhe A& Foste
Aol gl VBN 4] th4d] BEE .ot AAH
o= Bol Frtste Aglglen ik 13 HA
30 mg/100 g& Jebi et AEERETd e deldd
Aot H 53 dEesd & Wi dedez v
123540

Table 304 23E ul9} 2ol oJo gt G0l K

80 . TGO

70 — K-value 410
-~--1 VBN
60L x

J 4e0

80 / ‘ ! 150
/ 3 s
2 s g
e 40T X {40 ©
3 .- ~
S o g
x 39 {30z
x 70 IJ’*/ >

20 L. Zes 120

e
\of ! 6.0 qio0
| S 10 20
e Days inlce
% z
1 i 1 L 1 A 1 I L o
o] 2 4 6 8 0 2 14 (6 I8 20

Days of ice storage

Fig. 2. Changes of K~value and VBN in the muscle
of conger eel during ice storage.
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Fig. 4. Changes of K-value and VBN in conger eel
during frozen storage.
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Table 3. Changes in viable bacterial cell count in common carp and conger eel during ice
and frozen storage

Ice storage

days 0 2 3 4 6 8 10 13 16 20
ng’;g‘“‘ 7.9X10° 1.2X10* 3.0X10* 2.7X10* 2.7X104 3.5X10* 4.9X10* 6. 1X10¢ 1.4X10° 2.7X 107

Conger eel 5.2X10% 1.1X10% 1.2X104 2.5X 10 3.1 10% 5.0X10% 5.7X10* 6.0X 10% 2.8X 108 7.0X107

Frozen storage

daye 0 10 20 30 40 50 60 70 80 90
Cg:;g“’“ 7.9X10° 2.9%10° 1.7X 103 2.8%X10° 3.3X10% 2.9X 10 5.8X10% 1.6 10 2.25X10¢ 2.3 10*

Conger eel 5.2X10% 4.6X10% 2.3X10* 1.8X10¢ 4.1X10* 4.3X10* 4.5X10% 2.9X10¢ 3.3X10* 3.0X 104

Table 4. Changes in sensory scores of common carp meat during ice and frozen storage

Ice storage days 0 2 3 4 6 8 10 13 16 20
Color 10 8.3 8.0 7.0 6.9 6.0 5.3 5.2 4.4 3.2
Smell 10 8.8 8.5 6.9 6.9 6.1 5.8 4.7 4.0 1.7
Texture 10 8.6 8.5 7.0 6.9 5.6 5.0 4.1 4.0 1.7
Hardness 10 8.7 8.5 7.0 6.1 6.2 5.0 4.2 4.2 1.7

Overall acceptance 10 8.8 8.5 7.0 6.4 6.0 5.8 4.6 4.4 1.7

Frozen storage days 0 10 20 30 40 50 60 70 80 90
Color 10 83 7.9 7.5 7.2 7.4 6.9 6.9 6.9 6.9
Smell 10 8.6 7.3 7.4 7.2 7.3 7.1 6.9 6.8 7.0
Texture 10 8.5 7.3 7.3 7.6 7.3 6.8 6.5 6.7 6.8
Hardness 10 8.2 7.9 7.4 7.6 7.6 6.8 6.4 6.6 6.9

Overall acceptance 10 8.7 8.0 7.5 7.3 7.4 6.9 6.9 6.8 6.9

Table 5. Changes in sensory scores of conger eel meat during ice and frozen storage

Ice storage days 0 2 3 4 6 8 10 13 16 20
Color 10 8.8 8.1 7.0 7.0 5.7 5.5 5.5 3.4 3.3
Smell 10 8.6 8.1 6.2 6.9 6.2 4.7 4.7 2.3 2.0
Texture 10 8.5 7.9 6.5 6.1 5.6 5.0 4.0 2.9 2.4
Hardness 10 8.7 8.1 6.6 6.1 5.7 5.0 4.1 3.1 2.4
Overall acceptance 10 8.8 8.2 6.9 6.5 5.7 5.0 4.3 2.9 2.5

Frozen storage days 0 10 20 30 40 50 60 70 30 90
Color 10 7.2 6.9 6.2 6.3 6.0 6.3 6.2 6.5 6.8
Smell 10 7.7 6.5 6.3 6.3 6.5 6.8 6.5 5.1 6.5
Texture 10 7.8 6.4 6.9 6.7 6.8 6.8 6.7 6.5 6.8
Hardness 10 7.8 6.9 7.0 6.6 6.8 6.8 6.7 6.7 6.8
Overall acceptance 10 7.8 6.9 6.8 6.6 6.7 6.9 6.7 6.7 6.8
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Table 6. Changes in jelly strength, water holding ecapacity and results of folding test
of fish jelly products made from common carp held in ice and frozen storage

Tce storage days 0 2 3 4 6 8 10 13 16 20
Jelly strength (g) 268.3 224.6 267.4 201.7 241.7 222.3 246.1 253.0 160.4 301.8
Folding test AA AA AA AA AA AA AA A A B
Water holding capacity (%) 91.9 91.5 90.2 92.7 92.9 92.2 91.1 91.9 838.8 87.6

Frozen storage days 0 10 20 30 40 50 60 70 30 90
Jelly strength (g) 268.3 250.5 226.7 206.3 210.2 226.5 239.9 204.0 280.5 299.5
Folding test AA AA AA AA AA AA AA AA AA AA

Water holding capacity (9 91.9 92.4 92.6 91.0 91.8 9L5 90.0 89.9 89.5 88.3

Table 7. Changes in jelly strength, water holding capacity and results of folding test of
fish jelly products made from conger eel held in ice and frozen storage

Ice storagg_figys 0 2 3 4 6 8 10 13 16 20
Jelly strength (&) 176.4 170.5 171.7 213.0 187.3 225.9 225.9 164.9 144.5 142.3
Folding test AA AA AA A A A A A B B
Water holding capacity (%) 92.3 92.0 91.6 89.9 92.8 92.7 92.8 90.1 87.5 86.8

Frozen storage days 0 10 20 30 40 50 60 70 80 90
Jelly strength (g) 176.4 175.2 173.8 176.8 164.6 157.1 194.8 195.5 167.0 174.5
Folding test AA AA AA AA A A AA AA AA A

Water holding capacity (%) 92.3 92.9 90.1 90.8 832 91.2 90.0 89.5 834 88.9
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Table 8. Changes in texture of fish jelly products made from common carp held in ice
and frozen storage

Ice storage days 0 2 3. 4 6 8 10 13 1620
Hardness (%g) 25.8 26.0 22.8 21.0 19.6 12.3 23.7 10.6 11.4 28.8
Brittleness (kg) 22.7 18.2 18.2 18.2 17.5 9.1 8.9 7.5 7.5 4.9
Toughness (kg.cwm™2) 7.2 5.1 8.2 5.1 5.5 5.1 5.1 4.1 3.1 8.2
Elasticity 1.6 1.5 1.5 1.5 1.4 1.2 1.3 1.1 0.9 0.7
Cohesiveness 0.3 0.3 0.3 0.3 0.4 0.1 0.3 0.2 0.2 0.3
Chewiness (&g) 12.8 8.5 11.4 8.0 11.0 2.1 7.7 2.3 2.1 6.7

Frozen storage days 0 10 20 30 40 50 60 70 80 90
Hardness (kg) 25.8 22.3 18.5 12.3 17.6 17.0 15.6 22.5 25.9 25.5
Brittleness (#g2) 22.7 16.4 18.0 16.7 18.4 16.2 16.3 17.8 17.3 15.2
Toughness (kg.cm™2) 7.2 6.1 5.1 4.1 4.1 5.1 6.1 7.2 8.2 10.2
Elasticity 1.6 1.5 1.4 1.4 1.5 1.4 1.3 1.5 1.5 1.5
Cohesiveness 0.3 0.3 0.3 0.2 0.3 0.3 0.2 0.2 0.3 0.2
Chewiness (kg) 12.8 81 66 50 55 56 53 65 1.1 7.7
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Table 9. Changes in texture of fish jelly products made from conger eel held in ice and

frozen storage

Ice storage days 0 2 3 4 6 8 10 13 16 20
Hardness (kg) 12.3  10.8 7.4 9.7 10.2 9.7 6.9 8.8 8.6 9.4
Brittleness (kg) 8.9 8.1 7.8 7.4 10.7 8.1 5.0 4.1 5.2 5.2
Toughness (kg.cm™2) 4.1 3.8 3.7 3.4 4.1 3.1 2.1 3.1 3.1 3.1
Elasticity 1.5 1.3 1.1 1.1 1.1 1.0 0.8 0.8 0.7 0.5
Cohesiveness 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Chewiness (kg) 4.6 2.8 2.1 2.6 2.1 1.9 1.8 1.2 0.9 0.9

Frozen storage days 0 10 20 30 40 50 60 70 80 90
Hardness (kg) 12.3 6.8 9.1 10.6 5.8 10.0 12.6 7.5 7.3 8.9
Brittleness (kg) 8.9 5.8 5.2 6.1 4.6 4.9 8.2 4.2 5.9 5.2
Toughness (kg.cm™2) 4.1 3.1 3.1 3.1 3.1 3.1 3.1 2.5 3.1 3.1
Elasticity 1.5 1.0 0.9 0.9 0.8 0.7 0.7 0.7 0.7 0.7
Cohesiveness 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.1 0.2
Chewiness (kg) 4.6 7.4 1.6 2.2 0.9 0.9 2.3 1.0 0.7 1.1
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Table 10. Changes in color value of fish jelly products made from common carp held in

ice and frozen storage

Ice storage days 0 2 3 4 6 8 10 13 16 20
L 60.5 58.8 58.2 57.6 57.4 55.7 55.7 55.6 55.8 49.8
a -2.7 —-2.0 ~-2.2 -1.7 -1.9 —-1.6 -1.1 —1.7 —2.6 —3.1
b 2.8 5.8 5.9 5.8 4.5 4.7 2.0 6.3 4.8 3.8
4E 36.3 38.2 39.9 39.5 38.9 40.1 40.9 41.7 41.1 47.1
Frozen storage days 0 10 20 30 40 50 60 70 80 90
60.5 56.6 59.9 59.5 61.3 55.4 61.1 56.4 59.3 59.3
a —-2.7 —2.0 —-2.1 —2.4 -2.3 —-1.5 —31 ~—2.0 —2.5 —2.7
b 2.8 3.4 6.0 6.4 6.1 6.1 6.4 3.7 5.0 5.6
AE 36.3 40.2 37.2 37.6 35.8 42.0 359 40.9 37.8 37.8

Table 11. Changes in color value
and frozen storage

of fish jelly products made from conger eel held in ice

Ice storage days 0 2 3 4 6 8 10 13 16 20
L 65.1 65.6 65.0 60.3 64.1 60.8 59.1 60.0 60.1 62.3
a —2.8 —2.2 —2.6 —3.0 —2.9 —2.2 —2.4 2.5 —2.7 —2.4
b 5.3 4.1 7.0 5.0 4.7 4.7 3.9 4.5 5.0 6.4
ZE 32.0 82.0 32.0 32.7 32.1 32.4 34.4 34.3 354 351

Frozen storage days 0 10 20 30 40 50 60 70 80 90
L 65.1 64.2 60.6 60.2 60.0 59.4 62.2 60.4 68.7 61.9
a —2.8 —2.5 —2.3 -2.8 —2.5 —2.1 —2.7 —2.5 —2.1 —-2.9
b 5.3 4.7 4.2 4.1 2.6 3.6 4.4 5.5 3.3 4.4
AE 32.0 32.8 36.3 36.7 36.7 37.5 381 40.0 28.1 35.5
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Table 12. Changes in sensery scores of fish jelly products made from common carp held

in ice and frozen storage

Ice storage days 0 2 3 4 6 8 10 13. 16 20
Color 0 7.7 7.3 .74 66 65 54 52 46 3.3
Smell 10 8.5 7.0 6.4 5.1 6.0 6.3 4.9 4.2 2.3
Taste 0 81 7.4 7.0 6.4 65 67 50 47 2.8
Texture 10 8.2 7.9 7.7 7.3 6.6 6.8 6.0 5.7 2.9
Overall acceptance 10 8.2 7.5 7.1 6.1 6.5 6.5 4.7 4.9 2.6

Frozen storage days 4] 10 20 30 40 50 60 70 80 90
Color 10 8.0 7.4 6.8 7.4 7.6 8.8 7.5 7.4 7.0
Smell 10 8.0 7.7 7.1 7.4 7.8 6.7 7.6 6.1 7.4
Taste 10 8.0 8.3 7.8 7.3 7.8 7.1 7.2 7.0 7.0
Texture 10 7.9 8.4 7.9 7.8 7.9 7.2 7.3 7.1 6.7
Overall acceptance 10 8.0 8.1 7.7 7.7 7.8 7.8 7.5 7.0 7.0
Table 13. Changes in sensory scores of fish jelly products made from conger eel held in

ice and frozen storage

Ice storage days 0 2 3 4 6 8 10 13 16 20
Color 10 9.0 8.3 7.2 6.9 6.8 6.6 6.8 6.1 5.8
Smell 10 8.8 7.7 7.0 6.9 5.7 6.2 6.4 3.6 5.2
Taste 10 8.9 8.0 7.1 6.6 6.7 6.5 6.2 3.7 5.2
Texture 10 8.4 7.6 7.2 6.6 6.6 6.4 6.1 4.1 5.1
Overall acceptance 10 8.9 8.0 7.1 6.7 6.6 6.5 6.5 4.0 5.2

Frozen storage days 0 10 20 30 40 50 60 70 80 90
Color 10 8.2 7.1 7.9 7.2 7.7 7.1 7.1 6.7 7.2
Smell 10 7.8 6.8 7.3 7.1 7.0 6.4 6.7 6.9 5.9
Taste 10 8.0 7.2 7.5 7.2 6.8 6.9 6.5 6.7 5.8
Texture 10 7.7 7.0 7.2 6.9 7.2 6.9 6.6 6.6 6.4
Overall acceptance 10 8.0 7.0 7.4 7.2 7.1 6.9 6.8 6.9 6.9
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