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Effects of freeze—thaw cycles on the quality of
the frozen twisted dough-strips

KANG Zhi-min,ZHANG Kang-yi~ ,GAO Ling-ling,
WEN Qing-yu, WANG Ji-hong, SHENG Wei, DONG Rui-lin

(Center of Agricultural Products Processing, Henan Academy of Agricultural Sciences,Zhengzhou 450008 , China)

Abstract ; Frozen twisted dough—strips was made by non-aluminum twisted dough—strips premixed powder and the effects of
freeze—thaw cycles on the physical characteristics (temperature variation curve, water content variation curve, color, texture
properties) of twisted dough—strips and sensory quality were investigated in this study.The results showed that the internal
temperature of fried dough sticks caused great fluctuation in the freeze—thaw cycles.There were significant correlated between
freeze— thaw cycles and water contents of pulp, L™ value, a” value, b value, specific volume, sensory score, hardness,
elasticity , shear force(p <0.01) ,except moisture contents of skin, stickiness and chewiness. Accompanied with the increase of
the number of freeze—thaw cycles, the color and luster of frozen twisted dough- strips turned to dim, as well as the sensory
quality and elastic,the sensory scores reduced to less than 65 points after four times freeze—thaw cycles,while the red, yellow,
hardness, stickiness , chewiness, shearing force increased.So the quality of the twisted dough—strips got worse according to the
number of freeze—thaw cycles increased. After 3 times the skin of twisted dough—strips were frosted ,the water contents of pulp
reduced to 75.28% , the color, hardness, chewiness, and shear force increased, elastic reduced, the sensory score reduced to
70.67 points,and the edibility and acceptability were severely affected.To ensure product quality, the number of freeze—thaw
cycles of frozen twisted dough—strips should be less than 2 times in the process of storage.
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Table 1  Sensory score criteria of twisted dough—strips
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Fig.1 The cooling diagram of twisted dough—strips

under pre—cooling and fast freezing process
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Table 2 Effect of freeze—thaw cycles on the

moisture content of each layer in twisted dough-strips

RANER KooK A& BOK o
() (%) (%)

0 36.23 £0.32° 84.18 +0.84"

1 33.75 +0.42" 81.85 +0.79"

2 29.87 +0.41° 79.40 £0.42°

3 31.53 +0.47¢ 75.28 +0.50"

4 3272 £0.37° 74.01 £0.46°

T R REAR TR, SR 22 5 25 (p > 0.05) 4 TR AR
IF], e 22 2L 2 (p <0.05) , 3R 3~3& 5 [l
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Table 3  Effect of freeze—thaw cycles on the color of twisted dough-strips
PREREL(R) L a” b 02 (AE)
0 62.02 +0.23" 10.18 £0.42° 38.43 £0.34° 0.00 =0.00°
1 59.59 +0.67" 11.16 +0.04" 38.73 £0.08™ 2.64 +0.60"
2 58.38 +0.97° 11.69 +0.74" 39.75 +0.80" 4.15 £0.31°
3 57.34 £0.12¢ 12.46 £0.10* 40.06 £0.28" 5.45 £0.25"
4 55.93 £0.40° 13.17 £0.36" 40.57 +1.01° 7.11 £0.11°
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Table 4 Effect of the freeze—thaw cycles on sensory evaluation and specific volume of twisted dough—strips

PRRIREL () 2 (ml/g) % FOULR A i@ H P Kl
0 2.36 +0.09° 13.33 £0.58" 15.33 +0.58" 13.00 +1.00* 8.33 +0.58"
1 2.28 +0.19° 12.00 +1.00° 15.00 +1.00° 13.00 +0.00" 8.00 +0.00™
2 221 +0.18" 11.67 £1.53" 14.00 +1.00° 12.33 £0.58" 8.00 +0.00"
3 2.11 £0.30° 11.67 £1.53" 14.00 +1.00° 10.67 +1.53" 733 £0.58"
4 2.03 +0.13" 10.00 + 1.00* 13.33 +1.53" 9.33 +1.53* 6.67 £0.58°

TR (R) TR L5 HR LS By ()
0 4.00 +0.00° 8.67 £0.58" 8.00 +1.00° 12.33 +0.58" 83.00 +1.00°
1 4.00 +0.00* 8.00 +1.00" 8.00 + 1.00* 12.00 + 1.00™ 80.00 +1.73*
2 3.67 +0.58" 7.67 +1.15% 7.00 +1.00* 1133 +1.53" 75.67 +2.52"
3 4.00 +0.00* 7.33 £0.58" 6.67 £0.58" 9.00 +1.00" 70.67 +3.51™
4 4.00 +0.00° 7.00 +0.00" 5.33 +0.58" 8.00 £0.56 64.67 +1.53°
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Table 5 Effect of the freeze—thaw cycles on the texture properties of twisted dough—strips

IRl () fifi i (N) ks Rt (N) AEL Mg 554) 1
0 12.96 +0.61° 3.58 +0.17" 3.93 +0.55" 23.96 +0.86" 29.98 +0.29°
1 13.53 £0.25" 3.46 £0.04™ 3.96 £0.23" 27.52 +0.73" 31.47 +0.17*
2 13.96 £0.81" 3.26 £0.22" 445 £0.34" 28.00 +0.10" 32.31 £0.17°
3 14.96 +0.35" 3.07 +0.13 450 £0.18" 28.27 +1.55" 33.67 £0.12"
4 15.50 +0.26" 2.95 +0.05° 467 £0.23" 30.02 £0.40" 3447 £0.15°
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Table 6 Correlation analysis between freeze—thaw cycles and water contents and frozen twisted dough—strips quality
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