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Abstract: To study the effect of resting on the quality of frozen dough, the changes in the moisture state of the dough
during the resting process (0, 30, 60, 90, 120 min), the moisture distribution of dough and their effects on ice crystal
distribution, microstructure, and creep recovery characteristics after dough freezing were investigated. The results showed
that the freezable water content in the dough was decreased by 0.96% with the extension of the resting time. The pores and
number of ice crystals formed in the dough during the freezing process gradually decreased and the distribution of ice
crystals became more and more uniform. The average pore area decreased from 22.65 to 11.80 with the extension of the
resting time from 0 min to 120 min, and the number of pores decreased from 22.65 to 11.80 with the extension of the resting

time. The maximum creep flexibility J , increased significantly (P<0.05) and the zero shear viscosity 7, decreased

max

significantly (P<0.05) during the creep phase as the resting time was extended. After resting for 120 mins, the maximum
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creep flexibility J

max

of frozen dough decreased by 0.50x10°* Pa™', and the zero shear viscosity 7, decreased by 0.43x

10° Pa™'. This indicated that the hardness of frozen dough decreases and the shape of the dough was easier to maintain.

During the recovery process, the instantaneous flexibility J, and viscoelastic flexibility J,, increased by 1.26x10* and 2.88x

107 Pa’', respectively, and the recovery force of the frozen dough increased. In summary, resting process of dough would

reduce the content of freezeable water, improve the water holding capacity, and reduce the damage of ice crystals to the

dough network structure in the freezing process to improve the quality of the frozen dough.

Key words: resting; moisture state; microstructure; freeze dough
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VRESURIE(C)  WREINE] (min) ~FEIZSERHEIA REEE  fLERAR(%)
0 22.65 10627.00 19.59
30 16.89 7618.00 10.47
-20 60 17.64 5336.00 7.66
90 12.63 4689.00 4.82
120 11.80 3346.00 3.21
0 23.15 5155.00 9.71
30 12.21 7339.00 7.29
-40 60 13.38 5086.00 5.54
90 11.49 3197.00 2.99
120 10.13 2047.00 1.69
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Fig.3 Ice crystal pore diagram of frozen dough
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Table 2 Changes in creep-recovery parameters of dough
7 L M a v
VRS WA J WEASBY B J VJ‘(EFJIEJ
C 1 max ”0 0 m
© (min) (x10*Pa™) (x10°Pa') (x10*Pa™') (x10*Pa™)
0 1.78+0.20° 1.60+0.04* 2.39+0.00° 6.64+0.107
30 1.91£0.50* 1.50+0.01" 2.62+0.10° 7.35+0.20%
-20 60 2.10+0.10® 1.30+0.03° 2.79+0.10™ 7.86+0.10"
90 2.26£0.90° 1.27£0.05° 3.03£0.30° 8.49+0.70°
120 2.28+0.25* 1.17+0.01¢  3.65£0.10° 9.52+0.00°
0 2.04£0.04" 1.41£0.03* 2.87+0.02° 7.91+0.01°
30 2.07+0.04* 1.39+0.03" 3.00+0.01° 8.13+0.02°
-40 60 2.3440.01* 1.26£0.01° 3.27+0.07° 9.00+0.01*
90 2.3540.01*° 1.24£0.07° 3.3240.01° 9.91+0.05"
120 2.36+0.02° 1.26£0.02° 3.37+0.01° 9.15+0.00"
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