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Effects of different whole wheat flour substitution rates on the qualities of
frozen steamed bread
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ABSTRACT: Objective To investigate the changing law of the effects of different substitution rates of whole
wheat flour on the qualities of frozen steamed bread. Methods Different proportions of whole wheat flour (0,
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%) were used to replace wheat flour, the wet gluten content
and rheological characteristics of dough were measured, compared with fresh steamed bread, the effects of whole
wheat flour substitution rate on the appearance, texture and sensory quality of frozen steamed bread were

evaluated. Results With the increase of whole wheat flour substitution rates, the wet gluten content of dough
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decreased, the water absorption increased, the formation time increased, the stability time decreased. With the

increase of whole wheat flour addition, both frozen and fresh steamed bread showed a decrease in brightness of

steamed bread core and steamed bread skin, the specific volume decreased, the hardness and chewiness increased,

while springiness and cohesion decreased, and the sensory score decreased. Compared with fresh steamed bread,

after re-steaming frozen steamed bread, the brightness decreased, the specific volume decreased, the height

diameter ratio increased, the hardness and chewiness increased, and the sensory score decreased. Conclusion

The quality of frozen steamed bread with whole wheat flour substitution rate of 20% or less can reach the quality

of fresh wheat steamed bread. If the substitution rate of whole wheat flour is further improved and the quality of

frozen steamed bread decreases significantly (P<0.05) after re-steaming, it is necessary to further carry out quality

improvement research.
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Table 1 Physical-chemical indexes of raw material powder (dry basis, %)
kB 7K 53/(g/100 g) JENi/(2/100 g) WKA3/(g/100 g) TEHR/(2/100 g) HEHN(g/100g)  FEELF4E/(g/100 g)
£ 10.10+0.06 1.3140.00 1.55+0.00 66.810.45 15.82+0.33 12.02+0.23
LY 13.45+0.29 0.68+0.00 0.44+0.00 76.75+0.25 16.30+0.10 3.24+0.59
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Fig.l1 Effects of whole wheat flour substitution rates on wet gluten
content of mixed flour (n=3)
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Table 2 Effects of whole wheat flour replacement rates on rheological properties of mixed flour dough (n=3)

EFEBFNR% WK 2R /% JE R E/min - BERE/min - 554k (C1~C2)/Nm @ﬁgﬁml C4/C3
0 63.970.06¢ 3.38+0.29° 6.93+0.21° 0.72+0.01° 0.81+0.02¢ 1.00£0.04°
10 64.75+0.07° 3.46£0.01% 7.00+0.28° 0.70+0.02" 0.86+0.01% 0.98+0.03"®
20 63.68+0.39¢ 3.69+0.13°% 6.78+0.61" 0.720.04° 0.88+0.02" 0.97+0.01°°
30 62.500.00° 3.93+0.13%¢ 6.050.07™ 0.71£0.01" 0.93+0.01° 0.960.00%
40 62.00:£0.00° 3.68+0.01% 5.50£0.28% 0.72+0.01° 1.02+0.04° 1.00+0.06*
50 63.75+0.07¢ 3.87+0.12 5.50+0.28% 0.71x0.01% 0.890.01" 0.94+0.01°%
60 64.85+0.21° 3.64+0.16° 5.15+0.21% 0.700.02® 0.87+0.03% 0.92+0.00°%"
70 65.30+£0.20° 4.01£0.21°° 4.73+0.61% 0.69+0.02" 0.93+0.02" 0.92+0.01°"
80 65.67+0.15™ 3.85+0.16"% 4.80+0.44% 0.68+0.04™ 0.89+0.02"¢ 0.91+0.00"
90 65.83+0.15" 4.47+0.54° 4.67£0.12° 0.66+0.01° 0.920.06" 0.89:0.02¢"
100 65.97+0.25° 4.25+0.00" 4.53+0.12° 0.66%0.03° 0.92+0.02" 0.86+0.02"
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Fig.2 Effects of whole wheat flour substitution rates on the color of fresh steamed bread and re-steaming of frozen steamed bread (n=3)
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Fig.3 Effects of whole wheat flour substitution rates on the specific volumes and height-diameter ratios of fresh steamed bread and re-steaming
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Fig.4 Effects of whole wheat flour substitution rates on texture of fresh steamed bread and re-steaming of frozen steamed bread (n=3)
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Fig.5 Effects of whole wheat flour substitution rates on sensory
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