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Abstract ; The effects of different freezing storage time (0 d,10 d,20 d,30 d) on the water content ( Fw),

water distribution and existence state, thermodynamic characteristics and texture characteristics in the dough

were studied. And the correlation between them was explored through principal component analysis and correla-

tion analysis. The results showed that the moisture state of the dough changed significantly with the increase of

the frozen storage time. Fw, strongly-bound water content (A, ) and free water (A,;) increased, the lateral

relaxation time of weakly-bound water (T, ) and free water (T,;) in the dough shifted to the left. After frozen

storage , the thermal stability (T,,T, and AH) of the dough was improved ,the hardness, gumminess and chewi-

ness were increased ,and the cohesiveness was reduced. The change of the internal moisture and thermal char-

acteristics of the dough during the frozen storage period caused the improvement of the change value of the

dough texture properties PC1, which represented the dough quality deteriorated.
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Table 1

The measurement results of freezable

water content in frozen dough under different

frozen storage time %
B Fy
D-0 16.43 0. 25"
D-10 17.35 £0. 15°
D-20 21.25 £0.53"
D-30 22.33 £0.38"
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Fig.1 Effect of different frozen storage

time on relaxation time of frozen dough
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Table 2 The water distribution of frozen dough under different frozen storage time

= T,,/ms T,,/ms T,/ ms Ay /% Ay /% Ay /%
D-0 0.147 £0.011*  8.111 £0.000"  65.793 +0.000"  0.065 =0.005"  0.922 £0.005*  0.010 +0.000°
D-10 0.143 £0.020*  7.759 £0.610°  66.221 £9.219*  0.068 £0.004"  0.912 +0.006*  0.013 +0.002"
D-20 0.165 +0.026*  4.382 +0.787" 50.746 +11.545" 0.069 +0.016"  0.906 +0.018*  0.016 +0.003"
D-30 0.142 £0.014"  3.433 £0.408°  29.556 +4.368°  0.084 £0.007"  0.891 +0.008"  0.019 +0.001"
K3 R AT ) 54 ) A
Table 3 Effect of different frozen storage time on thermal characteristics of frozen dough
e T./°C T./C T,/C AT /°C AH/(J - g™")
D-0 58.89 +0. 12 67.20 +0. 07" 77.36 +0.22" 18.47 +0.37" 0.63 +0.03"
D-10 59.16 +0. 16" 66.12 +0.51° 77.97 £0.19" 18.81 £0.57" 0.75 +0.02°
D-20 59.09 +0. 18" 66.28 +0. 63" 79.97 £0.25" 20.88 £0.43" 1.03 £0.04"
D-30 59.02 +0. 28" 65.71 £0.63" 80.43 +0. 15 21.41 £0.73" 1.22 +0.02°




14 - F254 2021 4F2 A 4536 % 45 1
B4 RR AT I A ok @ E R 6 %
Table 4 Effect of different frozen storage time on texture characteristics of frozen dough

i ffi g/ N bk (g s7") MR R W g PC1 5 40fd
D-0 12 892 + 44" 0.694 £0. 028" 0.669 +0.008" 8623 +98° 5984 +229" —1.173 0. 605"
D-10 13 851 £176° 0.697 £0.002° 0.655 £0.001° 9077 +108" 6327 +82" -0.294 £0.258"°
D20 14564 +138"  0.721£0.013*  0.650 +0.002" 9472 £ 113" 6828 +45° 0.543 +0.076"
D-30 15 739 +66° 0.711 £0.002° 0.641 +0.008" 10 090 +171° 7169 +139° 1.387 +0.033"
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Table 5 Eigenvalues and contribution

rates of principal components

Er FRAEME THRR/% BT/ %
PC1 3.754 75.084 75.084
PC2 0.913 18.270 93.354
PC3 0.332 6.640 99.994
PC4 0 0.004 99.998
PCS 0 0.002 100
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Table 6 Correlation analysis among texture characteristics , freezable water

content, water status and thermal characteristics of frozen dough

WH PCl Ty T, T, A, Ay Ay, T, T, T, AT AH Fy
PCI 1  0.084 -0.949 -0.925 0.878 -0.985°1.000"" 0.369 -0.894 0.966" 0.955° 0.988" 0.964"
T, 1 ~0.298 0.042 -0.342 0.085 0.084 0.140 0.197 0.312 0.307 0.148  0.295

T, 1 0.933 -0.795 0.907 —.952° —0.166 0.708 —0.994"°—.999"* _(0.984° —0.998" "
T, 1 -0.947 0.946 -0.929 0.004 0.731 -0.907 -0.925 —0.956° -0.923
A, 1 -0.944 0.880 0.061 -0.815 0.778 0.788 0.873  0.794
Ay 1 —0.985" -0.308 0.912 -0.917 —0.910 —0.968° -0.920
Ay, 1 0.359 -0.890 0.967° 0.957° 0.990° 0.966"
T, 1 ~0.628 0.275 0.202 0.245  0.234
T, 1 -0.759 -0.723 -0.816 -0.747
T 1 0.997"* 0.986 0.999"*
AT 1 0.985° 0.999" "
AH 1 0.988"
Fy 1

T FURAE P <0.05 AP EREMK, T FRAE P <0.01 K AR B E AR

7, AT T 2 v v T A S 7 A 4R A on the physical properties and microstructure of
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