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Effects of Freezing Temperature and Freezing Center Temperature on
the Quality of Frozen Dough Noodles

ZHOU Zhou', DU Xianfeng®*, CAO Meng', LIU Chang', CHEN Shunxin'

(1.Food College, Xinyang Agriculture and Forestry College, Xinyang 464000, China;
2.Tourism Culinary College, Harbin University of Commerce, Harbin 150025, China)

Abstract: Frozen dough technology is widely used in the industrial production of flour products, however, frozen dough
technology in the application process will still be flawed, resulting in frozen dough and final product quality deterioration.
In this study, differential scanning calorimetry (DSC) was used to analyze the changes of thermal characteristics during
dough freezing. The effects of different freezing temperatures and freezing center temperatures on the quality of frozen
dough and final noodles were studied to determine the optimal freezing temperature and freezing center temperature.
The results showed that compared with —20 °C, the freezing rates of =30 and —40 °C. were —0.44 and —0.51 °C-min”',
respectively, with faster freezing rates, shorter freezing time for the central temperature to drop to —18 °C, shortest time to
pass through the maximum ice crystal generation zone, and smaller and more uniform ice crystal volume formed. The
frozen water content of dough and the cooking loss rate of noodles decreased to the lowest at =30 °C. Under the freezing
conditions of =30 and —40 °C, there was no significant difference in water absorption and sensory score (P>0.05). The shear
force, hardness, elasticity and chewiness of noodles reached the maximum at —30 °C with the decrease of freezing
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temperature, while there was no significant difference in adhesion (P>0.05). At the freezing center temperature of —18 °C,

the frozen water content of frozen dough was the least, the cooking loss rate, water absorption rate of frozen dough noodles

were the lowest, the texture characteristics were the best, and the sensory score was the highest. This study would provide a

reference for improving the quality of frozen noodle dough in industry.
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Fig.1 Production process of frozen dough noodles
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Fig.2 Temperature curve of the center of the noodle dough
during the freezing process
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Table 2 Influence of freezing temperature on the frozen water
content of dough

P URIRIE (°C) AHm(Jg) W, (%) Fy(%)
—20 65.31+0.45" 37.15+0.32° 52.63+0.36°
-30 59.94+0.20° 34.43+0.84% 52.12+0.76
—40 78.77+0.22° 33.51£1.61° 70.37+0.41°
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Table 3 Effect of freezing temperature on the texture of
noodles

BRI g 1500)
(c)
=20 0.69+0.03° 64.32+£3.32° 1.39+0.33* 0.75+£0.06° 18.60+0.17°
=30 0.87+0.06* 74.87+3.11* 1.16+0.05* 0.82+0.03* 19.73+0.06*
—40 0.81£0.06® 66.71+1.83" 1.12+0.04* 0.73+0.05° 18.03+0.81°
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Table 4 Cooking quality and sensory quality of frozen dough
noodles at different freezing temperatures

RHRIREZ(C)  ZREBRR(%)  BokR(%)  BERDON)
-20 2.90+0.64° 108.74+0.57°  65.80£1.23
-30 2.16£0.33° 102.85+1.37°  78.4342.56°
—40 2.59+0.88"° 102.50+2.08"  78.56£2.17"
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Table 5 Influence of freezing center temperature on the
freezing water content of dough

BRI (°C) AHm(Jg) W, (%) Fy (%)
-10 61.83+0.22° 37.76+1.64° 53.66+0.42°
-14 60.90+0.24°  38.30+1.13*  53.63+0.39"
-18 59.94+0.63°  34.43+0.84°  52.17+0.33¢
-22 67.58+0.24*  33.33£0.33%  60.76+0.54
-26 59.97+0.47°  34.08£0.55°  52.66+0.62¢
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T LAE S, B R PR R R, TR 2R B )
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T RARL, 4RI AAREAR, (AR A IRERT—18 .,
T A5 M8 Y1 1 9T B 35 i 25 5+ (P>0.05) o FEFE R TR
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S AT ATV RS FIAE—18 °C IR R4 o —
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Table 6 Effect of freezing center temperature on the texture
characteristics of noodles

WL " - " ,
Hey BN BEND R gE i

-10 0.73+£0.08° 71.73+0.72* 1.25+0.05° 0.81+2.39* 17.90+2.36°
—14 0.77+0.02° 65.49+2.18° 1.83+0.12° 0.82+0.29° 17.73+0.74°
—-18 0.89+0.04* 67.04+1.73° 1.16+0.05° 0.82+0.51* 18.03+0.81°
—22 0.86+0.09" 60.07+0.98¢ 1.37+0.02° 0.82+2.54" 17.70+3.02"
—26 0.85+0.05" 60.14+2.88¢ 1.41+0.13" 0.87+1.02* 18.80+0.57°
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LR 25N, DTS2 T S50 TR AR RO TR
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Table 7 Effect of freezing center temperature on cooking
quality of noodles

BHRPUIDRE(C)  ZEERER(%)  WKR%)  BREEHSG)
-10 2.90+0.64° 101.74+0.57° 70.46+1.36°
-14 2.58+0.19° 101.05+1.16° 75.71+2.08°
-18 2.16+£0.33¢ 100.85+1.37* 80.214+2.13*
=22 2.99+0.59° 102.36+2.90* 78.34+1.47*
26 2.59+0.88° 102.00+2.08* 70.314+2.14°
3 &g
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