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Changes in fish jelly forming ability of pretreated and frozen common carp and conger eel were exa-
mined. Four kinds of pretreated samples were prepared such as round, mechanically separated meat using
fishmeat separator, chopped and water washed meat and fish meat paste. The quality of pretreated
samples and fish jelly products made from pretreated sample were generally in good condition for three
months of frozen storage at —30°C. Judging from fish jelly forming ability, the round state of com-
mon carp was superior to other pretreated samples during frozen storage. In case of conger eel, fish
meat paste revealed better jelly forming ability than any other pretreated samples during frozen

storage.
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Fig.1. Changes in K-value and VBN of pretreated common carp meat during frozen storage.
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Fig.2. Changes in K-value and VBN of pretreated conger eel meat during frozen storage.
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Table 1. Changes in viable counts of bacteria of samples pretreated common carp and
conger eel meat during frozen storage

Samples pretreated

Storage period (days)

0 10 20 30 40
Round 7.9X10° 2.9X%X10° 1.7X1¢3 2.8X103 3.3X10*
Common Mechanical separated 7.9X103 7.0X10° 7.1X103 8.0%X 104 9.6X 104
carp Chopped and washed 7.3X103 9.0X103 7.1X10% 6.6X10* 7.3X10*
Fish washed paste 6.6X10° 7.5X10° 7.4%10° 7.5X104 8.0X10*
Round 5.2X10° 4.6X10% 2.3X10* 1.8X 104 4.1X10*
Conger eel Mechanical separated 5.2X103% 1.1X10* 1.8X104 2.8X 10 1.5X 104
Chopped and washed 6.1X10°% 1.7%X104 1.9X104 1.9X104 7.8X10*
Fish meat paste 4.6X10°  1.IX10*  2.2X10*  2.6X10*  6.5X10*
Storage period (days)
1 treated
Samples pretreate 50 60 70 30 90
Round 2.9X10* 5.8X10* 1.6X104 2.2X10* 2.3X10*
Common Mechanical separated 1.1X10% 2.0X10* 2.5X10* 2.4X103 2.4X10*
carp Chopped and washed 9.3X10* 2.0X10* 4.5X10% 3.3X10* 3.4X10*
Fish meat paste 7.5X104 1.6X104 2.5% 104 7.0X104 6. 9% 10%
Round 4.3X10% 4.5X10* 2.9X10* 3.3X10* 3.0X10*
Conger eel Mechanical separated 1.2X104 2.0X10* 3.4X10¢ 1.8X 105 1.2X165
Chopped and washed 7.8X10° 7.9%X 104 8.1X10* 8.4X10* 8.6X10*
Fish meat paste 6.4X10* 6.5X104 7.0X10% 5.5X 104 6.2X104
Table 2. Sensory scores of samples pretreated and frozen common carp meat
Storage period (days)
t
Samples pretreated 0 10 20 30 40 50 60 70 8 90
Color 10 83 7.9 7.5 7.2 7.4 6.9 6.9 6.9 6.9
Smell 10 86 7.3 7.4 7.2 7.3 7.1 69 6.8 7.0
Round Texture 10 85 7.3 7.3 7.6 7.3 6.8 6.5 6.7 6.8
Hardness 10 82 7.9 7.4 7.6 7.6 6.8 6.4 6.6 6.9
Overall acceptance 10 87 80 7.5 7.3 7.4 6.9 6.9 6.8 6.9
Color 10 82 6.9 6.7 6.8 6.6 6.9 6.7 6.1 6.6
Mechanical Smell 10 81 6.8 6.7 6.8 6.6 6.9 6.5 6.1 6.9
separated Texture 10 86 7.8 7.3 7.1 7.2 6.8 6.9 7.0 7.0
Hardness 10 86 7.8 7.3 7.1 7.2 6.8 6.8 6.6 7.1
Overall acceptance 10 82 76 7.3 7.1 7.0 6.8 6.8 6.8 6.7
Color w0 7.8 7.7 7.0 7.1 6.4 7.6 6.5 7.1 6.7
Chopped Smell 10 79 7.8 7.1 7.0 7.0 68 63 7.0 6.7
and washed Texture 10 7.9 7.3 7.1 7.0 83 6.8 6.4 7.0 6.6
Hardness 0 7.8 7.5 7.1 6.7 7.3 6.8 6.6 7.1 7.1
Overall acceptance 0 7.7 7.5 7.0 7.0 7.3 6.8 6.6 6.5 6.5
Color 0 7.9 67 7.3 6.8 7.3 7.2 6.2 6.3 6.5
Fish meat Smell 0 7.7 7.5 7.6 7.3 7.3 7.0 6.5 6.4 6.5
paste Texture i 77 7.7 7.8 7.3 6.2 7.1 6.5 6.5 6.9
Hardness 10 7.2 7.6 7.7 7.2 59 7.1 6.4 6.4 6.7
Overall acceptance i0 7.7 7.5 7.4 7.1 6.8 6.8 6.4 6.4 6.4
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Table 3. Sensory scores of samples pretreated and frozen conger eel meat

Storage Period(days)

Samples pretreated

0 10 20 30 40 50 60 70 80 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 51 6.6

Round 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

Color 10 7.5 6.6 58 59 54 50 50 59 52

Mechanical Smell 10 7.6 6.7 58 57 57 50 51 50 50
separated Texture 16 7.9 6.7 6.0 6.9 6.5 6.2 52 57 58
Hardness 10 80 64 6.4 6.4 6.5 63 52 57 58

Overall acceptance 10 7.9 6.6 6.4 6.5 6.3 6.2 54 57 57

Color 10 82 88 7.6 6.9 69 7.1 65 58 6.5

Chopped Smell 10 81 67 7.8 6.9 6.8 7.0 62 59 538
and washed Texture 1 80 70 7.5 7.4 70 7.0 59 58 5.7
Hardness i0 81 7.2 7.6 7.4 6.9 7.0 6.2 59 6.1

Overall acceptance 10 81 7.2 7.6 7.4 69 7.0 6.2 59 6.1

Color 10 83 7.2 7.4 6.8 6.8 6.9 7.0 6.9 6.9

Fish meat Smell 0 7.8 6.9 7.5 6.9 68 7.3 6.9 6.6 7.0
paste Texture 0 7.2 7.1 7.5 7.7 7.3 7.3 6.7 6.0 7.0
Hardness 10 8.2 7.2 7.6 7.5 7.3 7.3 6.8 7.2 6.8

Overall acceptance 10 82 7.2 7.5 7.5 .4 7.3 7.0 7.0 7.0

Table 4. Fish jelly forming ability of samples pretreated and frozen common carp meat

Storage period (days)

S 1
amples pretreated 0 10 20 30 40 50 60 70 80 90

Jelly strength (g.cm) 268.3 259.5 226.7 206.3 210.2 226.5 239.9 204.0 280.5 299.5

Round 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 91.5 90.0 89.9 89.5 88.3
Mechanical Jelly strength (g.cm) 268.3 273.5 282.1 287.5 311.0 223.0 223.0 303.6 208.0 246.5
separated  Folding test AA AA AA AA AA  AA AA AA AA AA
Water holding capacity(%) 91.9 89.2 89.9 90.3 88.3 88.0 91.3 90.4 88.4 87.9
Chopped Jelly strength (g.cm) 268.3 289.5 306.3 284.5 277.5 248.0 281.0 257.2 246.5 291.5
and washed Folding test AA AA AA AA AA AA AA AA AA AA
Water holding capacity(%) 91.9 90.9 88.9 90.1 88.1 88.1 89.5 88.5 88.6 876

Jelly strength (g.cm) 263.3 255.5 224.1 230.5 225.2 198.0 310.5 289.2 205.0 276.5
Folding test AA AA AA AA AA  AA AA AA AA  AA
Water holding capacity(%) 91.9 89.5 89.8 91.0 88.3 88.3 89.7 88.9 89.6 86.8

Fish meat
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Table 5. Fish jelly forming ability of samples pretreated and frozen conger eel meat

Storage period (days)

Samples pretreated 0 10 20 30 40 50 60 70 8 90

Jelly strength (g.cm) 176.4 175.2 173.8 176.8 164.6 167.1 194.8 195.5 167.0 174.5
Round Folding test AA  AA AA AA A A AA  AA AA A

Water hoiding capacity(%) 92.3 92.9 90.1 90.8 88.2 91.2 90.0 89.5 88.4 88.9

Mechanical Jelly strength (g.cm) 176.4 166.5 145.5 154.5 198.7 166.9 173.5 190.5 169.5 156.7
separated  Folding test AA A B A A A A A A B

Water holding capacity(%) 92.3 89.5 87.4 90.6 90.8 89.0 89.3 90.0 88.7 87.8

Chopped Jelly strength (g.cm) 176.4 200.1 166.6 159.3 156.5 164.1 171.9 200.5 147.0 184.8
and washed Folding test AA A A A A A A A A B

Water holding capacity(%) 92.3 90.8 89.0 91.5 90.0 89.3 89.4 89.5 91.0 89.9

Fish meat Jelly strength (g.cm) 176.4 175.5 170.4 169.3 170.5 169.0 162.3 172.0 160.5 169.2
paste Folding test AA AA AA AA AA  AA AA AA AA AA

Water holding capacity(%) 92.3 91.0 89.9 89.3 9.0 90.0 89.5 89.9 89.1 90.5

Table 6. Texture of fishjelly products made from pretreated and frozen common carp meat

Storage period (days)

Samples pretreated

0 10 20 30 40 50 60 70 80 90

H 25.8 22.3 18.5 12.3 17.9 17.0 15.6 22.5 25.9 25.5

B 22.7 16.4 18.0 16.7 18.4 16.2 16.3 17.8 17.3 15.2

Round T 7.2 6.1 51 4.1 41 51 61 7.2 8.2 10.2
E 1.6 1.5 1.4 1.4 1.5 1.4 1.3 1.5 1.5 1.5

C 0.3 0.3 0.3 0.2 0.3 0.3 0.2 0.2 03 0.2

Ch 12.8 81 6.6 5.0 55 56 53 6.5 11.1 7.7

H 25.8 17.5 22.0 22.2 24.8 28.1 79.4 26.3 17.9 15.6

B 22.7 15.6 19.1 18.2 18.2 18.5 22.7 20.8 16.6 12.4

Mechanical T 7.2 51 82 96 7.2 92 7.2 7.2 6.1 5.1
separated E .6 1.5 1.0 1.2 1.3 1.3 1.2 -1.2 1.1 1.5
C 0.3 0.2 0.2 0.2 0.2 0.3 0.3 0.3 .3 0.4

Ch 12.8 6.1 6.0 5.6 7.0 10.6 9.8 9.0 5.1 8.5

H 25.8 18.8 19.1 18.8 28.9 18.4 17.5 18.3 19.1 10.4

B 22.7 15.9 20.7 14.9 21.7 14.6 11.5 18.8 16.4 9.7

Chopped and T 7.2 6.1 7.2 5.1 82 51 51 51 51 3.1
washed E .6 1.1 1.0 1.0 1.4 1.3 1.0 1.0 1.0 1.3
C 63 02 02 03 02 02 02 03 02 0.3

Ch 12.8 4.8 3.8 3.8 10.5 4.8 4.0 4.6 3.8 4.2

H 25.8 15,7 27.8 18.9 19.4 17.3 15.9 19.9 19.1 9.6

B 22.7 17.8 19.3 18.6 13.0 15.7 13.6 17.8 17.4 9.3

Fish meat T 7.6 46 9.2 7.2 51 51 51 51 51 3.1
paste E .6 1.2 1.1 1.0 1.4 1.3 1.0 1.0 1.0 1.3
C 0.3 0.2 0.2 02 0.2 0.2 0.3 0.3 0.3 0.3

Ch 12.8 4.3 50 3.0 42 7.3 3.1 54 57 3.4

H, hardness (kg); B, brittleness(kg); T, toughness (kg.cn=2); E, elasticity; C, cohesiveness;

Ch, chewiness (kg)
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Table 7. Texture of fish jelly products made from sample pretreated and frozen conger eel

Samples pretreated

Storage period (days)

0 10 20 30 40 5 60 70 8 90

1 12.3 6.8 9.1 10.6 5.8 10.0 12.6 7.5 7.3 8.9

B 8.9 58 52 61 46 4.9 82 42 59 5.2

Round T 41 31 31 31 31 31 31 25 31 3.1
E 1.5 1.0 0.9 0.9 08 07 07 07 07 0.7

c .3 ¢2 0.2 02 02 02 03 02 01 02

Ch 4.6 7.4 1.6 2.2 09 09 23 1.0 07 1.1

H 12.3 9.6 9.8 89 9.3 10.5 9.7 85 9.0 8.1

B 8.9 4.8 4.8 58 59 4.6 50 4.3 6.4 6.9

Mechanical T 41 31 2.6 31 36 31 31 25 31 25
separated E 1.5 0.7 0.8 0.8 0.6 0.7 0.6 07 0.6 0.7
c 0.3 0.2 0.3 0.2 01 02 03 02 02 0.2

Ch 4.6 1.2 2. 1.4 07 1.2 1.4 1.2 09 11

H 12.3 9.2 87 85 83 89 9.7 88 94 9.3

B 8.9 54 31 39 42 43 4.9 50 4.2 4.2

Chopped and T 41 4.1 31 31 31 31 31 31 31 3.1
washed E 1.5 0.8 0.7 0.7 0.6 08 06 1.0 05 0.6
C 0.3 01 0.2 02 0.2 0.2 03 02 0.2 0.2

Ch 46 1.0 09 1.3 07 1.5 1.8 1.8 0.7 0.9

H 12.3 9.5 9.3 86 9.2 109 9.7 9.2 9.2 9.1

B 8.9 7.0 6.7 7.4 7.4 6.6 64 65 7.6 6.1

Fish meat T 41 321 31 31 31 31 31 31 31 25
paste E 1.5 1.2 1.2 1.1 1.2 1.2 1.1 1.1 L0 L1
c 0.3 0.3 0.2 03 02 02 0.2 0.2 02 0.2

Ch 46 2.8 2.1 2.3 1.6 1.7 2.3 2.0 1.4 1.9

H, B, T, E, C, Ch: refer to the comment in Table 6

Table 8. Changes in color value of fish jelly products made from samples and frozen
common carp meat

Samples pretreated

Storage period (days)

0O 10 20 3 40 5 60 70 8 90

L 60.5 56.6 59.9 59.5 61.3 55.4 61.1 56.4 59.3 59.3

Round a —2.7 2.0 —2.1 —2.4 —2.3 —1.5 —3.1 —2.0 —2.5 —2.7
b 2.8 3.4 60 64 61 61 6.4 3.7 50 5.6

4E 36.3 40.2 37.2 37.6 35.8 42.0 35.9 40.9 37.8 37.8

L 60.5 60.2 51.9 56.0 57.4 59.4 59.7 54.1 58.0 57.8

Mechanical a —2.7 —2.3 —2.8 —2.1 —2.2 —3.0 —2.9 —2.9 —2.1 —3.8
separated b 2.8 4.6 4.7 54 63 51 3.6 3.8 7.6 6.8
4E 36.3 36.7 45.1 41.0 39.8 38.3 37.5 42.7 39.3 39.4

L 60.5 57.8 58.1 59.3 45.5 59.2 51.3 56.6 58.2 58.1

Chopped and a —2.7 —2.6 —2.1 —2.0 —2.1 —2.4 —2.0 —1.7 —2.1 —3.5
washed b 2.8 52 7.4 7.4 6.8 68 61 7.8 7.6 7.4
4E 36.3 39.2 40.5 38.0 42.8 38.1 45.7 41.2 41.6 39.2

L 60.5 56.3 57.7 58.4 58.5 57.0 56.9 59.2 54.2 57.6

Fish meat a —2.7 —2.2 —2.9 —2.7 —2.3 —2.0 —1.9 —1.9 —2.1 —2.9
paste b 2.8 6.9 53 5¢ 7.2 7.8 82 86 7.7 86
4E 36.3 40.8 39.9 39.3 39.0 40.3 40.4 38.2 42.7 39.9
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Table 9. Changes in color value of fish jelly products made from samples pretreated and
frozen conger eel meat

Storage period (days)

Sampl treated
mples pretreate 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

Round b 53 47 42 41 2.6 3.6 4.4 55 3.3 4.4
4E 32.0 32.8 36.3 36.7 36.7 37.5 38.1 40.0 28.1 33.5

L 65.1 62.5 63.1 63.3 57.7 60.4 57.0 55.6 64.6 59.3

Mechanical a —2.8 —2.8 —-2.7 ~2.6 —1.6 —2.1 —2.4 —2.6 —2.1 —-2.2
separated b 5.3 4.9 49 7.4 55 55 59 52 54 6.1
4E 32.0 34.5 35.7 35.5 39.4 39.2 40.2 41.4 32.5 39.0

L 65.1 57.0 56.2 55.4 56.9 57.3 58.0 52.2 62.9 54.1

Chopped and a —2.8 —2.6 —2.5 —2.6 —2.5 —2.6 —2.8 —2.4 —2.4 —2.2
washed b 53 31 36 29 21 24 32 387 52 4.9
AE 32.0 39.8 39.6 41.9 39.8 39.2 38.8 38.7 34.1 42.8

65.1 63.9 66.6 65.2 65.2 64.4 63.5 63.8 63.1 63.7

Fish meat a —-2.8 -2.5 —-2.3 —-2.5 —2.3 —2.5 —2.4 —1.8 —1.8 —-2.3
paste b 5.3 4.6 5.1 4.7 5.4 5.1 59 6.0 58 7.0
AE 32.0 33.2 31.4 31.7 32.2 32.7 33.6 33.4 32.0 33.4

Table 10. Sensory scores of fish jelly produtes made from samples pretreated and frozen
common carp meat

Storage period (days)

Samples pretreated 0 10 20 30 40 50 60 70 80 90
Color 10 80 7.4 6.8 7.4 7.6 88 7.3 7.4 7.0
Smell 0 80 7.7 7.1 7.4 7.8 6.7 7.6 6.1 7.4
Round Taste c 80 83 7.8 7.3 7.8 7.1 7.2 7.0 7.0
Texture 0 7.9 84 7.9 7.8 7.9 7.2 7.3 7.1 6.7
Overall acceptance 10 80 81 7.7 7.7 7.8 7.8 7.5 7.0 7.0
Color . 10 82 7.4 7.7 6.7 7.9 7.2 7.8 7.2 6.6
Mechanical Smell 0 7.7 7.5 6.7 68 7.5 7.2 6.8 6.7 6.6
separated Taste 0 7.7 7.6 68 7.1 7.6 7.3 7.1 6.8 7.2
texture io 81 7.6 68 7.0 7.6 7.1 7.2 6.7 7.3
Overall acceptance 10 7.8 7.6 68 7.0 7.6 7.2 7.2 6.7 6.8
Color 0 7.7 6.9 7.7 63 6.6 6.7 7.0 6.3 6.2
Chopped Smell 0 7.9 7.5 7.1 6.5 7.3 6.9 6.7 6.3 6.3
and Taste 0 7.9 7.5 7.3 69 7.1 7.0 7.2 6.4 6.9
washed Texture e 7.9 7.5 7.5 6.9 7.7 7.2 6.8 6.3 6.9
Overall acceptance 0 7.7 7.7 7.5 6.8 7.1 7.0 6.8 6.3 6.5
Color 10 7.5 7.7 7.2 6.4 6.6 7.5 6.8 6.6 59
Fish meat Smell 10 7.7 86 7.2 67 7.4 7.1 6.4 6.6 6.2
paste Taste 10 7.5 84 7.4 7.3 6.8 7.0 6.6 6.4 6.6
Texture 16 7.5 82 7.9 71 7.7 7.4 67 69 6.8
Overall acceptance 10 7.5 84 7.4 7.0 7.3 7.0 6.6 6.6 6.4
ol s=alAl Sakg o 3~5fH 3 AL =A 2 RBBE —30°C ol A BT A2 3EA 5 &2
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Table 11. Sensory scores of fish jelly products made from samples pretreated and frozen

conger eel mest

Samples pretreated

Storage period (days)

0 10 20 30 40 50 60 70 80 90

Color 10 82 7.1 7.9 7.2 7.7 7.1 7.1 6.7 7.2
Smell i0 7.8 6.8 7.3 7.1 7.0 6.4 6.7 6.6 5.6
Round Taste i0 80 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 0 80 7.0 7.4 7.2 7.1 6.9 6.8 6.9 6.9
Color 10 7.6 6.3 6.4 6.9 6.8 60 6.5 6.1 6.1
Mechanical Smell 10 7.4 59 6.0 6.7 6.9 58 6.1 52 57
separated Taste 0 7.4 6.1 6.3 6.3 6.8 57 53 59 6.1
Texture 10 7.2 6.0 6.2 6.5 6.8 55 57 56 6.3
Overall acceptance 10 7.4 6.0 6.3 6.5 6.8 59 57 57 6.2
Color ¢ 7.3 68 64 7.4 7.5 6.3 6.1 63 6.7
Chopped Smell 10 7.2 67 65 7.3 80 6.0 6.3 58 6.7
and Taste 10 7.4 6.7 65 7.6 7.5 6.2 6.1 6.4 5.8
washed Texture 10 7.1 68 6.4 7.1 7.0 6.3 6.0 6.0 6.4
Overall accptance 10 7.4 6.8 6.5 7.5 7.4 6.3 6.0 6.2 6.3
Color 0 84 7.7 7.9 7.8 7.3 7.7 7.0 7.3 7.5
Fish meat Smell 10 7.8 7.6 7.9 7.7 7.3 7.6 6.2 6.2 6.8
paste Taste 10 86 7.7 81 7.5 7.3 7.7 6.8 6.7 6.9
Texture 10 84 7.6 84 7.7 86 80 69 7.2 7.4
Overall acceptance 10 84 7.7 83 7.6 7.3 7.8 6.9 6.9 7.3
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