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Effect of ultrasonic power on the quality of taro pulp dough
and steamed bread

LI Yueming' LI Hongjun' REN Zhiqgiv’ SONG Jialin' HAN Feng'

(1. School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo, Shandong 255000,
China; 2. Heilongjiang Jiaotong Polytechnic, Harbin, Heilongjiang 150000, China)

Abstract: [ Objective] To obtain high-quality taro pulp steamed bread. [ Methods] Ultrasound was used to assist the fermentation of taro
pulp dough, and the effects of ultrasonic power (300~500 W) on the secondary structure of gluten protein, extensional properties of dough,
rheological properties, specific volume, texture, and color difference of steamed bread were investigated. [ Results] Ultrasonication
improved the extensional and rheological properties of taro pulp dough, reduced the free sulthydryl content, and enhanced the order and
stability of the gluten network structure. The specific volume, appearance, and textural properties of the steamed bread were also superior to
those of the control group. When the ultrasonic power was 450 W, the dough showed optimal viscoelasticity, the free sulfhydryl content
decreased by 30.51%, the specific volume of the steamed bread increased by 8.79%, and the hardness decreased by 21.61%. The surface of
the steamed bread was smooth, and the inner texture was small and uniform in voids. [ Conclusion] Ultrasonic treatment can improve the
processing characteristics of taro pulp dough, with the best improvement observed at an ultrasonic power of 450 W.
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Effect of ultrasonic power on the protein structure of taro pulp dough
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properties of taro pulp dough
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Figure 3  Effect of ultrasonic power on the rheological properties of taro pulp dough
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Figure 4 Effect of ultrasonic power on scanning electron micrographs of taro pulp dough
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Table 2 Effect of ultrasonic power on specific volume and textural properties of taro pulp steamed bread

I /W 2/ (mL-g ") Tifi i /N P /mm B NELUE 2 /(N * mm)

INFZ 1Bk 2.81+0.04° 11.114+0.17° 0.99+0.00° 0.8940.00° 10.6440.18°
papiist 2.3940.04° 13.5240.06" 0.9340.00° 0.84--0.01° 14.67+0.28"
300 2.44+0.07% 13.40%0.06" 0.94+0.01¢ 0.850.00¢ 14.4740.09"
350 2.4840.02% 12.0840.11° 0.954+0.01¢ 0.864-0.01¢ 14.2240.26"
400 2.5340.03" 11.2740.07% 0.96+0.00° 0.8720.00° 13.8840.13°
450 2.60+0.01° 10.60+0.11¢ 0.97+0.01° 0.88+0.01° 13.44+0.11¢
500 2.5140.07% 11.3240.17° 0.9540.00° 0.8720.00° 13.7540.11¢
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Table 3 Effect of ultrasonic power on the color difference of taro pulp steamed bread

7 T 18 3% fe 18 3k 3K
w L a b AE L a b AE
NS 82284043 —0.51£0.06° 17.59+0.13° 86.9340.28° —0.44+0.04° 17.0040.23"
X i 76.6140.60° 1.2220.04* 14.9420.14° 6.49+£0.21* 80.0341.32¢ 1.1640.04° 14.574£0.20" 7.5040.38"
300 77.0440.30% 1.07+0.07° 15.11+0.15% 6.0140.23" 81.38+0.53° 1.06+0.07" 14.86+0.13" 6.1440.54"
350 77.88+0.44%  0.924£0.10° 1525+0.17°" 5.1940.19° 82.0240.11° 0.81+£0.08" 15.1540.16% 5.41+0.14°
400 78.4140.78"  0.7940.04* 15.640.47" 4.53+£0.36° 82.25+0.17° 0.7740.12°° 15.7040.04* 5.0140.25¢
450 79.4840.79" 0.6640.05% 15.794+0.39" 3.53+0.40° 83.53+0.15" 0.6340.08° 15.7840.09" 3.77+0.28°
500 78.17+0.20° 0.84+0.12° 15.5340.09" 4.80+0.20° 82.52-0.49*  0.78+0.03" 15.42+0.19* 4.83+0.19
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Figure 5 Effect of ultrasonic power on the apparent appearance of taro pulp steamed bread
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