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Effect of Freezing with Cold Storage Agent at Constant Temperature on the
Quality of Large Yellow Croaker

LIU Yingdan, MENG Tianyu, LI Yongyong, CHEN Shumin,
GONG Fangfang, WANG Ye, ZHANG Yuqi, LOU Yongjiang
(College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315800,China)

Abstract: In order to improve the quality of frozen large yellow croaker, breeding large yellow
croaker was selected for the project. Based on unpackaged air circulation freezing (UAF-0), vacuum
film packaging air circulation freezing (PAF-1), the study compared the differences of freezing rate,
physical and chemical properties of large yellow croaker between vacuum film packaging cold
storage cycle freezing (PLF-1) and unpackaged refrigerant circulating freezing (ULF-0). The results
showed that although the time for maximum ice crystal formation in the PLF-1 mode was 44 minutes
longer than that in the ULF-0 mode, the myofibril microstructure of large yellow croaker was
relatively clear, the muscle tissue damage and chromatic aberration change were relatively small, and
hardness, elasticity, chewiness and recovery were only decreased by 6.8%, 1.2%, 1.2% and 1.9%,
respectively. Neither the change of pH nor the decrease of salt soluble protein content was obvious
(P>0.05), the rising rate of TVB-N was the slowest. Comparing the large yellow croaker quality of
four freezing methods, the following was the order from good to bad: PLF-1>ULF-0>PAF-1>UAF-0.
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freezing methods
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Fig. 3 Effects of freezing methods on the myofibril microstructure of large yellow croaker
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Table 1 L" values of various parts of cultured large yellow croaker

H;

78.24+1.00* 76.13+0.93 77.83+2.53* 83.89+1.01* 36.94+0.78" 66.74+1.17
UAF-0 76.43+1.61 74.85+0.85* 76.37+1.82° 82.06+1.11* 35.67+2.98 65.50+1.17*
PAF-1 76.44+0.43 74.64+0.44 76.12+1.16* 81.86+0.62" 35.13+0.86° 65.15+0.84*
ULF-0 76.69+0.50" 75.56+1.00* 76.92+0.92 82.26+1.17 36.31+1.14¢ 66.42+1.25
PLF-1 77.25+1.10° 75.72+1.32* 77.71+2.31* 82.78+3.14 36.44+2.82° 66.56+1.07*

R2 FEAEEZMMCE

Table 2 a” values of various parts of cultured large yellow croaker

8.28+0.61" 10.49+1.27° -2.82£1.01° -3.15£0.84" -1.72£0.59 -4.08+0.35"
UAF-0 11.10£0.55* 12.87+1.11* -1.41£0.78* -1.69+0.12" -0.83+0.08" -2.36+0.14*
PAF-1 11.74+1.11* 13.07+0.70* —-1.09+0.46° -1.32+0.67° —-0.67+0.67 -2.21+0.21°
ULF-0 9.07+1.25* 11.20+1.20* —2.48+0.88" -2.52+0.56 -1.35+0.36° -3.43+0.50°
PLF-1 8.960.17 10.92+0.52" -2.63+£0.43" -2.83+0.75" -1.59+0.18" -3.96+0.37"

K3 FEXEERMAL E

Table 3 b" values of various parts of cultured large yellow croaker

V4 ) X it b J5 fi.8E b I Ll b i 6175 b
CK

59.46x1.10° 59.11x1.14° 18.86:x1.14* 20.08+1.33" 9.03+0.59" 10.92:0.66"
UAF-0 56.680.90" 56.48+1.32" 16.330.59" 18.1220.55" 7.630.55" 8.91:x0.33"
PAF-1 56.17:1.41" 55.80x1.75" 15.900.60" 17.92+0.36" 7.07£1.66" 8.12:0.46"
ULF-0 57.69+1.43" 58.38+2.03" 17.901.60* 19.13+0.46* 8.77:0.35' 9.99:0.56"
PLF-1 59.26+0.85" 59.02+1.16" 18.600.88" 19.840.77° 8.93:0.38" 10.28+0.99"
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Fig. 6 Effects of different freezing methods on salt —

soluble protein content of large yellow croaker
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S S CR -

BR BB L E R EZF AT E DSM 28343 i F4E 4 48 # 7 hn 51

2020 4E 7 A 16 B Bk ¥ & 4 £ (EU) 2020/1032 , it 4% 55 25 04T 7 DSM 28343 (Bacillus subtilis DSM 28343 ) il 5
A R AR 50 FH T A= 1R SR A B IR AR 2B B & A 2 H R AR 20 KARKL,

TR 0350 I T 2 50 A B A U AR D RE 2L B O < 1 AR E R B0 S h 4b1825 5 A T A AR 3R it A 9 Ak R
12% 2=y FRRE R I A 7 58 1x10° CFU/kg , FHF 56 5 B B 75 & KR 12% 4 i Bk b 9 55 I 75 528 2x10° CFU/kg s it
WIBRZ 2030 4E 8 A 5 H,

[ 17 550 ] il K o IR0 R 3 1 o A o 28 A AT 1 DSM 28343 4l 71 4 Sy 470 B 5 fin 3 [EB/OL]. (2020-07-30). http://
news.foodmate.net/2020/07/567788.html
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