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ABSTRACT: Objective To investigate the effects of ultrasound synergized soybean isolate protein (SPI) on the
quality of rice flour as well as rice bread. Methods Using broken rice as the main ingredient and 5 gradients (0%,
3%, 6%, 9%, and 12% by mass of broken rice flour) of SPI as the excipient, the effects of ultrasonically synergizing

the 5 gradients of SPI on the thermo-mechanical properties, pasting properties, and rheological properties of the
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blended flour, as well as on the specific volume of the rice bread, the rates of loss, and the organoleptic evaluation
were compared. Results Compared with the non-ultrasounded samples, the water absorption of the ultrasound
synergized SPI-treated rice flour increased from 64.90+0.00 to 94.80+0.00, and the peak viscosity of its blended flour
decreased from 2704.00+47.76 to 1567.00+116.73, indicating that ultrasound broke some of the branched chains of
the starch, generating a large number of short straight-chained starches, which resulted in a decrease in the molecular
weight and a interactions were weakened. The storage modulu (G') curves of the ultrasonically treated samples
showed a decreasing then increasing and then decreasing trend with the increase of SPI content, and the loss modulus
(G") curves showed a gradual decreasing trend. At 9% SPI addition, the specific volume of rice bread reached a
maximum value of (0.86+0.08) mL/g and the sensory score increased from 50.05+3.75 to 86.27+2.28; the loss rate of
rice bread was minimized when SPI was added at 12%. Conclusion In conclusion, the preparation of rice bread

with 9% SPI can effectively improve the quality of rice bread. This study provides a theoretical basis for the
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application of rice bread in the food sector.
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Table 1 Rice bread sensory evaluation scoring standards
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Table 2 Effects of ultrasonic coordination with SPI on thermomechanical properties of rice flour
—_— _—_— WA A RARH AT WRBRG R
(C3)/(N-m) (C4)/(N-m) (C5)/(N-m) (C3-C4)/(N-m) (C5-C4)/(N-m)
AP b P 64.90+0.00" 2.32+0.04° 1.64+0.05" 2.57+0.07° 0.68+0.02° 0.94+0.02°
FRURA 7 A B 67.00+0.00° 2.05+0.03° 1.47+0.01° 2.1740.05° 0.59+0.02° 0.70+0.04°
3% SPI 70.50£0.00° 1.78+0.01° 1.28+0.03° 1.92+0.01° 0.50+0.03¢ 0.65+0.02¢
6% SPI 83.20+0.00° 1.54+0.12¢ 1.10+0.10¢ 1.64+0.09¢ 0.44+0.01¢ 0.54+0.02¢
9% SPI 88.70+0.00° 1.3840.03¢ 0.954+0.01¢ 1.4240.01¢ 0.43+0.02¢ 0.47+0.00°
12% SPI 94.80+0.00" 1.28+0.01" 0.89+0.00° 1.28+0.01° 0.39+0.01° 0.38+0.01"

RIS R SEER RN 2 5 8 3 (P<0.05), T,
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Table 3 Effects of ultrasound and soy protein isolate on gelatinization characteristics of crushed rice

W/ % W% 5 /cP I K% 5 /cP I A B cP JR ff L/ cP 1] A Al /cP
R b P 2704.00+47.76 1760.67+54.05° 2987.33+41.55° 943.33432.56° 1226.67+12.50°
PR 7 A B 2222.00+52.32° 1457.00+69.53° 2643.00+56.36" 766.00+17.19° 1186.00+14.18°
3% SPI 2056.00+11.36° 1396.00+180.54° 2541.00£91.06° 660.00£169.71% 1145.00+93.31°
6% SPI 1816.00+159.82¢ 1151.00+132.66° 2122.00+113.14¢ 665.00+£37.86" 971.00+22.59"
9% SPI 1745.00+101.01¢ 1138.00+52.57¢ 1964.00+82.82° 607.00+£55.79% 826.00+32.79°
12% SPI 1567.00+116.73° 1014.00+56.52¢ 1770.00+88.55" 553.00+£60.72¢ 757.004£32.13°
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Fig.3 Effects of ultrasound and SPI on dynamic rheological properties of crushed rice noodles
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Table 4 Sensory evaluation of broken rice bread

4151 B ELJIORCRES S HL P P
(20) (20) (20) (20) (20)

ES eyl 10.40+1.67° 10.25+1.35¢ 12.04+1.58° 10.82+1.29° 11.32+1.11¢ 50.05+3.75¢
AU P A B 12.41+1.52° 10.80£1.64¢ 13.67+1.52¢ 10.82+1.92° 11.55+1.15° 55.09+3.75¢
3% SPI 15.40+1.14° 11.63+1.24° 13.83+1.30° 13.04+1.00° 15.23+1.30° 67.05+2.55°
6% SPI 17.54+0.84° 16.55+0.84° 15.88+0.85% 16.56+1.15 16.52+0.85% 79.86+1.41%
9% SPI 16.47+1.14% 17.670.99° 17.60+1.16* 16.65+1.16° 17.65+1.16° 86.27+2.28"
12% SPI 17.80+0.84* 15.63£0.76" 15.24+1.09% 18.29+0.86" 16.82+0.86" 78.65+1.82°
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