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Effect of Freezing Rate on Characteristics of Wenshi Chicken

LIAO Cai-hu, RUI Han-ming*
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)
Abstract: In order to investigate the characteristics of Wenshi chicken during freezing process, four freezing rates such as ultra-
rapid freezing at 11.46 cm/h, rapid freezing at 4.21 or 2.07 cm/h and slow freezing at 0.25 cm/h were studied to examine the effect
on characteristics of chicken through evaluating its drip loss rate, protein denaturation and texture. Results indicated that the
reduction rate of salt-soluble protein content and Ca?*-ATPase activity and drop loss rate in Wenshi chicken displayed a change
trend to first drop and then rise as freezing rate rose. However, No obvious change in the activity of other ATPase enzymes was
observed at different freezing rate conditions. Differential scanning calorimetric (DSC) analysis exhibited that protein denatur-
ation after being frozen had a good correlation with traditional methods (R? = 0.8367). Denaturation degree of myosin heads was
larger than sarcoplasmic protein and myosin tails throughout freezing process. With increasing freezing rate, the hardness and
chewiness of Wenshi chicken exhibited an increase, while the elasticity and resilience exhibited a decrease. According to compre-
hensive evaluation and texture analysis, increasing freezing rate will be helpful to maintain original quality of Wenshi chicken, but
ultra rapid freezing rate can result in the damage of its original quality.
Key words: Wenshi chicken; freezing rate; protein denaturation; texture; DSC
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Fig.1 Calibration curve of protein content
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TREEF ) .
(cmih) T g e [ 1E%

0.25 2293.81 + 16.26° 0.932 £ 0.018° 1000.22 £ 53.19 0.588 + 0.094°
2.07 2243.57 +34.13* 0.935 £ 0.038° 985.35 + 57.16° 0.586 + 0.071°
4.21 2179.44 £ 16.31° 0.937 £+ 0.020* 955.86 + 28.35* 0.594 £ 0.022°
11.42 2277.19 £ 58.37% 0.934 £ 0.014% 1034.28 + 98.90° 0.578 + 0.014°
i 2078.81 + 58.41° 0.958 + 0.043* 712.11 + 84.51° 0.633 & 0.081°

N 2 TTLLA Y, Bl VR SR B, iR ISR
(1) Rl JE RTEL M- R AT 384 I vk A, i A el S v A
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4.84%. 9.52% % 40.46%. 34.58%. 34.23%. 45.24%,

WL/
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Table 1 Results of DSC analysis for myosin heads, sarcoplasmic protein and myosin tails, and myosin in Wenshi chicken (X £ s)

HREsIH R U T LR (13K U TT LR B (AR B 1 R WETTTVLE) 2 1
(cm/h) AR I°C AR RS 13/g) ARPERE /'C AR HSAE 1(3/g) AR I°C ANESSE 1(g)
0.25 54.44 £ 0.39 0.2606 + 0.0470° 64.55 + 0.11 0.2376 + 0.0214° 77.56 &+ 0.11 0.1446 + 0.0076°
2.07 55.31 & 0.41 0.3211 + 0.0290° 64.59 & 0.57 0.2519 = 0.2331° 77.71 £ 0.29 0.2125 + 0.0038
421 56.48 & 0.01 0.4320 + 0.0287* 64.84 & 0.88 0.2551 = 0.0315° 78.01 £ 0.21 0.2483 =+ 0.0021°
11.42 55.52 4 0.30 0.3531 + 0.0297° 62.97 & 0.28 0.2255 =+ 0.0191° 77.71 £ 0.76 0.2562 =+ 0.0168"
B 56.72 + 0.06 0.4723 + 0.0140? 66.28 + 0.25 0.2897 + 0.02372 78.42 +0.20 0.2634 =+ 0.0294°

e MRS AR, R ZE SR B2 (P <0.05). R,
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