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Effect of Partial Freezing as a Means of Keeping Freshness
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The present study was carried out to investigate the effect of the partial freezing as a means of
keeping freshness of mullet (Mugil cephlus). Living samples were killed and stored by icing, partial
freezing at —3°C and freczing at —30°C, respectively. Changes in the freshness of the mullet muscle
and the phys'cal progperties of its meat paste product were examined during storage.

The results obtained are summarized as follows:

The period that k value reached to 20% during storage was the longest in the frozen storage, foll-
owed by the partial frozen storage and the ice storage, which was 4 days in the mullet muscle stored
by partial freezing. In the case of VBN content, it was below 20 mg/100g in the mullet muscle stored
by icing and partial freezing. The oxidation of lipids in the mullet muscle was greater in the ice stor-
age than in the partial frozen storage. The myofibrillar protein of the mullet muscle was appeared to
decrease during storage, which the decreasing ratios during storage for 9 days were below 3% in
the frozen storage, 17% in the ice storage and 10% in the partial frozen storage. While, the alkali-
soluble protein showed to increase and in non-protein nitrgenous compounds, sarcoplasmic protcin and
stroma was not a great change during storage. The decrease of gel strength, folding strength and texture
of meat paste products prepared under different storage conditions was the greatest in the ice storage,
the next in the partial frozen storage and such changes in the frozen storage were not so much. In gel
strength of the product prepared with sample fishes stored for 10 days, the gel strength in the ice
storage, partial frozen storage and frozen storage was about 309, 609 and 97% of the control,
respectively. The expressible drip of the products increased with storage time of raw fishes, which
that of the products prepared with sample fishes stored for 15 days was about 2.1 times in the ics
storage, about 1.5 times in the partial frozen storage and about 1.1 times in frozen storage as much
as that of the control, respectively.
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Table 1. Operating conditions for Instron
Texturometer

Sample size 3.5 cm(¢) x 2 cm(H)
% Deformation 75

Crosshead speed 5cem/min
Chart speed 10 em/min
Number of bite 2

75
70

L 65

60

3
-

i 1 A i 1 I i

0 3 6 9 12 15 18
Storage time { days)

Fig. 1. Changes in pH of mullet muscle during
storage by icing (-(-), partial freezing
at —3°C(---A--), and freezing at —30°C
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Fig. 2. Changes in K value of mullet muscle during
storage by icing (-O-), partial freezing
at —3°C (---A--+) and frezing at —30°C
(=-C+-)-
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Fig. 3. Changes in VBN centent of mullet muscle
during storage by icing (---(---), partial
freezing at —5°C(--A-) and freezing
at —30°C (-e-[-<-).
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Fig. 4. Changes in TBA value of lipids in mullet
muscle stored by icing (—(Q)—, partial
freezing at —3°C(---A-+-) and freezing at
—30°C(~+-[3=+-).
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Fig. 5. Changes in POV of lipids in mullet muscle
stored by icing(—(Q~—), partial freezing
at —3°C(--A---) and freezing at —30°C
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ol2lqk ERML Ao Rl A% HWMBES ks

Z % 4 914 6] = F =2 phosphatidyl choline o]
gtz gtoh(Kinumaki %, 1970; Tsukuda, 1976; Ha-
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Table 2. Chonges in protein composition of mullet muscle during storage by icing, partial

freezing at —38°C and freezing at —30°C

(%, wet basis)

Storage  Tlenprotel® Sarcoplasmic Myofibrillar  Alkali-soluble g, o
(days) compound protein protein protein
0 0.99 5.23 12. 14 0.78 0.56
3 0.99 5.11 12. 04 2.00 0.55
6 0.96 5.42 11.50 1. 62 0. 62
Icing 9 1.12 5.44 10. 29 2.81 0.54
12 1.00 5.49 9.04 3.67 0.50
15 0.97 5.78 8.21 4.20 0.51
18 1.03 5. 63 7.53 4.88 0.58
3 0.97 5. 40 12.05 0.84 0.52
6 0.95 5.55 11. 83 0.91 0.55
Partial freezing 9 1.08 5.35 11.02 1.74 0.58
12 1.03 5.45 10. 15 2.41 0.54
15 0.99 5.51 9.89 3.01 0.58
18 1. 00 5. 60 9.31 3.24 0.60
3 0.97 5.25 12.10 0.84 0.54
6 0.98 5.32 12.02 0.83 0.55
Freezing 9 0.97 5.28 11.85 0.92 0.56
12 0.96 5.30 11.63 1.31 0. 60
15 0.99 5.32 11.41 1.40 0.58
18 0.97 5.41 11.15 1.61 0.55
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Table 2. Changes in expressible drip of fish
meat paste product prepared with
mullet muscle stored by icing,
partial freezing at -3°C and freezing
at —30°C (%)
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Table 4. Changes in texture of fish meat paste product prepared with mullet 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 10 15 5 10 15
Hardness (Kg) 11.9 6.2 3.5 1.7 7.3 8.0 6.2 8.6 8.5 8.0
Brittleness (Kg) — — 2.4 1.3 — — 5.0 — — -
Elasticity (em) 1.3 1.2 0.5 0.3 1.2 1.0 0.7 1.2 1.2 1.4
Cohesiveness 0.5 0.3 0.1 0.2 0.6 0.4 0.3 0.5 0.4 0.4
Chewiness (Kg. ¢m) 8.0 1.9 0.2 0.1 4.8 2.8 1.2 4.9 4.4 4.7
Gumminess (Kg) 6.2 1.6 0.4 0.4 4.0 2.8 1.7 4.0 3.7 3.4
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