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Effects of dry ice freezing on ice crystal and quality of large yellow

croaker ( Pseudosciaena crocea) during frozen storage
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Abstract: Objective: The effects of freezing method and storage
temperature on the quality of large yellow croaker during storage
were investigated. Methods: Fresh large yellow croaker fillets
were frozen with dry ice and air freezing (—40 C) to the central
temperature of —18 'C, and then stored at —40 'C and —18 C,
respectively. Physical and chemical indexes such as freezing
curve, ice crystal morphology, pH value, volatile base nitrogen,

K value, Ca’"-ATPase activity, total sulfhydryl group, carbonyl
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group, protein degradation and texture characteristics of large
yellow croaks were determined after freezing and during freezing
storage. Results: The time of dry ice freezing through the
maximum ice crystal formation zone was 40 min, which is 1/6 of
that of air freezing at —40 C. The initial ice crystal cross-section
area and equivalent diameter of dry ice frozen fish samples were
(96.12£1.61) pm? and (11.06£1.43) pm, respectively, which
is significantly lower than that of air frozen fish samples.
The effect of freezing fish

Conclusion : temperature on

myofibrillator protein was greater than that of freezing
temperature, and a lower freezing temperature can result in a
lower degradation degree of fish myofibrillator protein. Storage at
—40 C after dry ice freezing is beneficial to maintain freshness
and quality stability of large yellow croaker.

Keywords: dry ice freezing; large yellow croaker; frozen storage;

ice crystal; quality
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Figure 2 Effects of different freezing methods on the microstructure of ice crystals of
large yellow croaker fillets (XX 100)
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Table 1  Effects of different freezing methods on ice T 3R T B AR B /S L UK 3 B, T R LY
crystal size of large yellow croaker fillets AN, 5 A A 5.4 HEES (T1, T2, T3,
ANy - A T AR BREE - T4) 1 vk &b 85 % 1w B 4 B Oy 643. 26, 441. 39, 430. 13,
il / /1 S/ pm? d/pm 297.92 pm?, 4 5 2 28.61,23.71,23.40,19.48 pm, 7k
0 ZSRSE 328.364+43.2 20.4547.42° 0.6940.05° ot A A T AR Y B AR K /N R R T1 > T2> T3>
Foksss  96.12-+1.61° 11.06+1.43* 0.84+0.09" T4, %40, T4 ZHRE 5 B9 K & B B 25 8 3 T Hof 3 41,
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N value of large yellow croaker fillets
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Figure 5 Effects of different freezing methods on ATP-related compounds and K value of large yellow croaker fillets
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Figure 7 Effects of different freezing methods on total

carbonyl content myofibrillar protein of large

yellow croaker fillets
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Figure 8 Effects of different freezing methods on Ca®" -
ATPase activity of myofibrillar protein of large

yellow croaker fillets
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Figure 9 Effects of different freezing methods on
degradation of protein of large yellow
croaker fillets during storage
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Table 2 Effects of different freezing methods on

texture of large yellow croaker fillets
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