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Fig.1 Diagram of vacuum cooling system

for experiment
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Table 1 Effect of different cooling methods on textural property of rice dumplings

& H g 2

B2

% R A

H %A

8 Ji /g 879.435 + 67.687a 632.902 + 72.422h
Bk thg-s ~180.687 + 38.257a ~244.839 + 40.131b
L p 0.956 + 0.035a 0.944 + 0.004a
CF 13 0.543 £ 0.021a 0.559 +0.011a
Jiz 3 1k 138.276 + 48.984a 409.118 + 50.264h
ML O 4 461.354 £ 38.117a 386.085 + 45.822h
[6] 82 4 0.154 + 0.009a 0.151 +0.003a

488.358 = 45.073¢
—146.796 + 5.689a
0.932 + 0.022a
0.552 +0.018a
270.457 £ 33.762¢
252.878 = 37.209¢
0.161 £ 0.012a
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Table 2 Effect of different cooling methods on textural property of red bean dumplings

A~ 6] ¥ #1077 30 50 ks 1 I R 0 i

77 A A R A ERAEE]

1 [ /g 679.4378 + 35.314a 466.5275 + 35.3145h 570.267 + 100.083h
FA g s -71.889 + 18.087a -86.8245 £ 5.3195a -110.634 + 20.312b

91 0.945 £ 0.012a 0.951 £0.013a 0.938 £0.011a

IR 0.5515 + 0.0295a 0.5798 + 0.0137a 0.529 £ 0.01a
i 3 14 256.2375 + 5.6995a 267.9487 + 34.385a 300.732 £ 47411
ML 16 243.693 + 8.719a 278.3249 + 43.0779h 282.512 +47.727h

[] 44 0.185 £ 0.001a 0.167 £ 0.007h 0.153 = 0.009¢
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Table 3 Effect of different cooling methads on textural property of meat dumplings

A A ) % R B 2R 5
/e 636.063 = 76.614a 525501 +47.805h 459.97 + 87.962h
A/ -123.308 £ 13.619a -143.077 + 56.28b -181.949 + 13.492¢
Htk 0.941 + 0.017a 0.847 + 0.067h 0.946 + 0.007b
M E 0.559 £ 0.055a 0.459 + 0.098a 0.546 = 0.003a
JE 4 260.071 +76.125a 240.743 + 37.776a 347.333 £ 44.213a
AL g 44 245.401 £ 76.752a 210.074 £ 51.987a 328.656 + 44.333b
[el 53 F 0.183 £ 0.007a 0.139 + 0.016b 0.151 £ 0.001¢
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Fig.12  Effect of different cooling methods

on microorganism of red bean dumplings
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Fig.11  Effect of different cooling methods

on microorganism of rice dumplings
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Effects of Cooling Methods on the Quality of Cooked Rice Dumplings

Pan Yinzhu Zhang Kunsheng' Ren Yunxia
(Tianjin Key Laboratory of Food Biotechnology, Food Engineering Department of Tianjin University of Commerce ,

Tianjin 300134)

Abstract The rice dumplings need to cool after cooking, In order to find a suitable cooling method, the experimen-
tal used 3 ways to cooling after the cook process including vacuum cooling, cold air cooling, natural cooling, and deter-
mined the quality difference of rice dumplings. The results showed that comparing with conventional cooling methods, the
rate of vacuum cooling was higher (P<0.05), cooling loss was higher (P<0.05), rigidity was higher (P<0.05). However,
adhesion, viscosity, chewiness, and the recovery had no significant difference  (P>0.05). The taste of vacuum cooling
sample was better than conventional cooling products, but still can be accepted. Chemical index analysis showed that
vacuum cooling can reduce the total number of bacterial colony. Electronic nose analysis results showed that the volatile
llf vacuum t.'(l:)]illf,‘,’ an{l (!lll‘l\"(-.‘l’lli(ll'lal {‘.ll(llil‘lg p]‘(l(lll(.‘ls hﬂ(l ﬁigniﬁ("dnll_v (]if[ﬂl‘(-‘.ll(!l‘. i]l rﬁ{l }]ea" (lu“l[)]iﬂg’ﬁ :—Jrlll meal
dumplings, but in white rice dumplings it was non—significant. This study shows that vacuum cooling is a fast and safe

cooling method.

Keywords vacuum cooling; cold wind cooling; natural cooling; cooked rice dumplings



