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Effect of different cooling methods on the quality of frozen dumplings

ZHENG Chun-yan,ZHANG Kun- sheng* ,REN Yun-xia

( Tianjin Key Laboratory of Food Biotechnology, Department of Food Engineering,
Tianjin University of Commerce, Tianjin 300134, China)

Abstract: Vacuum cooling has been widely used as a rapid cooling method foods to improve their keeping quality.
Absolutely,it’ s very important for boiled dumpling products with appropriate cooling technology.By decreased the
sausages’ temperature from 80°C to 25°C, separate air blast cooling, vacuum cooling, natural cooling and the
method combining with vacuum cooling and natural cooling were used, the effects of four cooling methods on
quality and shelf life of sausages were also evaluated.Results showed that vacuum cooling method had the fastest
efficiency, combining natural cooling and vacuum cooling could not only made sweet dumplings for good
appearance quality,but also extended the shelf life of products.
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Table 1 Sensory scoring criteria of frozen dumplings
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Table 2 Effect of different cooling methods on the transparency and the extent of breach

KA

(%) 5.0 £0.5a 12.5 +0.25b 22.5 +0.5¢ 10.0 £0.25d
(%) 83.9 £0.3a 81.0 £0.5b 80.5 £0.2b 80.9 £0.1b
3
Table 3  Effect of different cooling methods on physical property
(N) ( nm) ( Ratio) ( mPa¢s) (m])
1109.29 +28.23a 0.86 +0.013a 0.58 +0.014a 1265.67 +9.23a  1021.84 +20.35a 0.15 £0.02a
1213.72 £23.56b  0.63 +0.020bb 0.56 +0.015a 1151.78 +7.42b  745.29 +23.62b 0.13 +0.01a
1379.42 £19.05¢  0.57 £0.017be 0.48 +0.011b 957.34 +11.54c  627.65 £18.24¢ 0.14 £0.02a
1197.54 £25.82d  0.74 £0.012bd 0.52 £0.022a 1023.55 +£8.27d  723.33 +31.23d 0.14 £0.01a
; (p<0.05) 4
(p<0.05) . 6.00
38 r 5.00
=\E 4.00
= 3 3.00
E B
= ¥ 2.00
= 1.00
0.00
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E3 I NG P51y W RS I R [E N A Fig.2 Different cooling methods effect
Fig.1 Different cooling methods effect on the cooling time on rate of water loss of products
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Table 4  Effect of different cooling methods on volatile flavor
L* a* b*
69.90 +0.21a 1.67 £0.02a 8.24 +0.08a
70.26 £0.10a 1.58 £0.04b 8.62 £0.05b
67.37 +0.05b 1.56 +0.01b 7.89 £0.06¢
69.73 £0.17a 1.59 £0.06b 8.13 +0.10d
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Fig.3 Effect of different cooling methods on volatile flavo
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Fig4 Effect of different cooling methods

on microorganism during storage period
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Table 5  Effect of different cooling methods on sensory evaluation

194 172 153 172 18.7 87.8
186 184 161 15.6 16.2 84.9
148 151 176 141 14.3 75.9
182 185 174 16.7 17.9 88.7
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