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In succession to the previous paper, the present study was directed to investigate the effect of keep-
ing freshness of conger eel (Astroconger myriaster) and yellowtail (Seriola quinqueradiata) by partial
freezing, and the changes in the physical properties of fish meat paste product prepared with the
muscle of conger eel during storage were also examined.

The results obtained are summarized as follows:

The period of keeping freshness (days in which k value reaches 209%) of conger eel and yellowtail by
partial freezing was 10 days and 6 days, respectively. VBN content in the conger eel muscle showed
39.5 mg/100 g by icing for 15 days, and did not show a great change by partial freezing and freezing,
while that of yellowtail muscle reached at 32 #g/100 g by icing, 20mg/100g by partial freezing and
18 mg/100 g by freezing for 15days. The lipids extracted from the muscles of both fishes by icing
were remarkably oxidized than those by partial freezing. The myofibrillar protein in the conger eel
muscle during storage for 9 days decreased 3%, 10% and 11% by icing, partial freezing and freezing,
respectively, and that of yellowtail muscle did 16%, 10% and 4% by icing, partial freezing and
freezing, respectively. On the other hand, the alkali-soluble protein in both fishes increased with
storage time. Gel strength of fish meat paste product prepared with the muscle of conger eel decreased
to 35% by icing, 749 by partial freezing and 76% by freezing for 10 days compared to control, and
the expressible water increased 1.6 times, 1.2 times and 1.1 times by icing, partial freezing and

freezing, respectively, as much as that of control product.
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Table 1. Chemical composition of raw fishes

examined
Conger eel Yellowtail
Moisture (%) 72.0 77.9
Crude protein (%) 18.7 20.5
Crude fat (%) 8.0 1.5
VBN (mg/100¢) 9.1 10.9
pH 6.7 6.9
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Fig.1. Changes in pH of conger eel muscle during
storage by icing (-(O-), partial freezing at
—3°C(---A---) and freezing at —30°C(---]
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Fig.2. Changes in pH of yellowtail muscle during
storage by icing (—(—), partial freezing
at —3°C(---A---) and freezing at —30°C
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Fig.3. Changes in K value of conger eel muscle
during storage by icing (—(Q—), partial
freezing at —3°C(---A---) and freezing at

—30°C(-+--+-).
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Fig. 4. Changes in K value of yellowtail muscle
during storage by icing (—(Q—), partical
freezing at —3°C(---A---) and freezing at
—30°C(=+-0O-+-).
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Fig.5. Changes in VBN content of conger eel muscle
during storage by icing (—(Q—), partial
freezing at —3°C (---A---) and freezing at
—30°C (-+-[J-+-).
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Fig.7. Changes in TBA value of lipids in conger
eel muscle stored by icing (——), partial
freezing at —3°C (---A---) ani freezing at
—30°C (-+-[1-+-).
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Fig.6. Changes in VBN content of yellowtail musle

during storage by icing (—(Q—), partial
freezing at —3°C (---A---) and freezing at
—30°C (-+-[-+-). '
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Fig. 8 Changes in TBA value of lipids in yellowtail
muscle [stored by icing (—(O~), partial
freezing at —3°C (---A-+) and freezing at
—30°C (=+-[0-+-)-
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Fig.9. Changes in POV of lipids in conger eel
muscle stored by icing (—(O—), partial
freezing at —3°C (---A---) and freezing at
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Fig.10. Changes in POV of lipids in yellowtail
muscle stored by icing (—(O—), partial
freezing at —3°C (---A--+) and freezing at
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Table 2. Changes in protein composition of conger eel muscle during storage by icing,
partial freezing at —3°C and freezing at —30°C

(%, wet basis)

Treatment f’it:;age Ixfﬁf(;gﬁgilsn Sarcoplasmic ~ Myofibrillar ~ Alkali-soluble g .0 .
(days) compound protein protein protein

0 0.93 5.78 11.14 0.48 0.56

3 0.88 5.75 10.21 1.25 0.58

6 0.93 5.80 9.61 1.71 0.52

Icing 9 0.92 5.84 8.35 3.06 0.55
12 0.99 5.81 7.51 3.76 0.57

15 0.96 5.79 6. 96 4.43 0.56

18 0. 88 5.82 5.55 6.18 0.56

3. 0.92 5.79 11.02 0.39 0.57

6 0.93 5.76 10.48 0.95 0.55

Partial freezing 9 0.90 5.76 9.75 1.66 0.52
12 0.94 5.80 9.13 2.65 0.55

15 0.99 5.79 8.09 3.24 0.56

18 0.96 5.80 6.12 5.10 0.57

3 0.93 5.78 11.00 0.42 0.56

6 0.93 5.78 10. 55 0.87 0-54

Freezing 9 0.95 5.79 10.74 0.60 0.55
12 0.94 5.80 10. 20 1.18 0. 57

15 0.96 5.77 10. 06 1.58 0.58

18 0.96 5.81 9.95 1.58 0.57
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Fig.11. Changes in myofibrillar and alkali-soluble
protein of conger eel muscle stored by icing
(—O—, —@—), partial freezing at —3°C
(- A-ey---A--) and freezing at —30°C
(-o-[O-+-, -+-EH-+-).
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Table 8. Changes in protein composition of yellowtail muscle during storage by icing,
partial freezing at —3§°C and freezing at —30°C

(94, wet basis)

Non-protein

Storage Sarco s . .
. R S plasmic Myofibrillar  Alkali-soluble
Treatment (:[11;?;:) 2;;%%?31%“5 protein protein protein Stroma
0 1.03 5. 46 12. 30 0.89 0. 62
3 1. 056 5.47 11.29 1.03 0. 65
6 1.05 5.50 10. 94 1.81 0. 60
Icing 9 1.05 5.46 10.31 2.90 0.58
12 1.01 5.47 9.79 3.45 0. 58
15 1.04 5.48 9.04 3. 80 0.64
3 1.03 5.45 11. 81 1.05 0.63
6 1.03 5.49 11.45 1.46 0.61
Partial freezing 9 1.03 5.49 11.11 1.92 0.57
12 1.04 5.48 10.78 2.30 0.59
15 1.03 5.50 10.31 2.60 0.62
3 0.99 5. 47 12.11 0.95 0.63
6 1.02 5.47 12.04 1.25 0.63
Freezing 9 1.02 5.50 11.98 1.34 0.65
12 1.04 5.49 11.98 1.34 0. 65
15 1.03 5. 50 11.97 1.36 0.64
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Fig.13. Changes in jelly strength and folding test
of fish meat paste product prepared with
conger eel muscle stored by icing (),
partial {reezing at —3°C (B) and freez-
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Table 4. Changes in expressible drip of fish
meat paste product prepared with
conger eel muscle stored by icing,
partial freezin at —3°C and freez-

ing at —30°C
(%>
Storage .
time Icing l;fgg;?;g Freezing
(days)
0 2.70 2.70 2.70
5 3.78 2.67 2.71
10 4.45 3.15 3.00
15 6.10 5.23 3.12
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Table 5. Change in fexture of fish meat paste product prepared with conger eel muscle
stored by icing, partial freezing at —3°C and freezing at —30°C

Icing Partial freezing Freezing
Storage time (days) 0 5 10 15 5 0 15 ) 10 15
Hardness (kg) 6.3 4.0 3.5 3.2 4.7 4.2 3.8 4.6 4.5 4.2
Brittleness (kg) 3.7 1.2 1.0 0.8 2.5 2.0 1.5 2.4 2.3 2.0
Elasticity (cm) 0.6 0.5 0.4 0.4 0.7 0.6 0.4 0.7 0°'6 0.6
Cohesiveness 0.3 0.2 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2
Chewiness (kgecm) 1.0 0.3 0.2 0.1 0.6 0.4 0.2 0.6 0.5 0.4
Gumminess (kg) 1.6 0.6 0.5 0.4 0.9 0.7 0.6 0.9 0.8 0.7
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