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Abstract: In this work, sweet corn kernels were subjected to hot-air drying treatment, and the sweet corn flour was mixed with wheat core
flour to produce steamed buns. The process of steamed buns was optimized. The texture, sensory and specific volume were used as evaluation
indicators, the single factor experiments were carried out. Three factors and three levels were selected for the Box-Behnken response surface
experiment. The different proportions of sweet corn flour was added to produce steamed bread. The results showed that the addition ratio
reaches 30% (sweet corn flour: wheat cob flour=3:7) could lead to decrease of the texture and specific volume index and its sensory score
dropped sharply, which was less than 60 points. Therefore the sweet corn addition amount of 25%was selected, and the response surface was
optimized. Finally, the optimal process conditions for sweet corn steamed buns with 25% addition were as follows: fermentation time was of
78.19 min, proofing time was of 19.51 min, stirring time was of 9.98 min, and yeast addition was of 1.02%. Under these conditions, sweet corn
steamed buns had a good sensory quality of 79.17 points, which was higher 9.64 points than that before optimization. The specific volume
increased by 0.05 ml/g. The texture indicators had improved, and the gluten network structure was more compact.
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Table 1 Effect of the addition amount of sweet corn flour on the texture characteristics of steamed bread

HEE RN E % 34 N i nH AP
0 97.63+13.17° 8.23+0.09 54.95+4.17° 451.32+19.25
5 114.33+10.05% 8.14+0.17% 58.37+3.84 473.93+13.89°
10 121.63£11.7° 8.07+0.22% 57.94+3.50® 576.13+38.23"
15 132.47£11.05° 7.88+0.17% 64.2143.05° 631.84+433.14°
20 167.17+6.80° 7.73+0.15° 72.5142.48° 666.53+12.31°
25 179.37+8.91° 7.58+0.13° 81.69+7.19¢ 737.21424.93¢
30 179.93+8.91° 721+0.21° 86.44+4.974 748.11+16.56°
A AV HFATFIARERE, FEREE 0.05 KT L EFBENH,
oor ~ B {28 a [
90 b —— 2 1os Lo
% 80 n\ 124 §° 6+
= ool T~ 1o E #H Sp
{% ol 12.0 é‘f = : :
sof i i
40 (I) I5 16 1I5 2|0 2‘5 3I0 14 0 SIO 5 110
AR / % KRNI / min
B 1 BRI B A SR RO b2
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Fig.5 Effect of yeast addition on the quality of sweet corn taro
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Table 2 Response surface experimental factors level table

A K BEEE) B BEABTA) CHit#katiA] D BEimes

oni /min /min /min 1%
-1 65 15 5 0.8
0 80 20 10 1.0
1 95 25 15 1.2
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IR I 5 PR T 6 A ) 250047 W 0 2 526
NP SREG 45 AT IR Z u A G, 1527
Y=81.98-2.28%xA-1.21xB-0.21xC+0.067xD-7.15xAxB-1.43
xAXC-1.03xAxD-1.55xBXxC-6.22xBxD-1.60xCxD-6.94xA2-4.82
xB2-4.00xC2-4.11xD2
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Table 3 Response surface experiment design and results
FEthE A KBENE/min - BEAKE/min - CHEHETE/min - D BERMEY%  BREESY

1 80 20 5 0.8 73.3
2 95 20 5 1.0 70.2
3 65 20 15 1.0 74.8
4 80 20 10 1.0 82.2
5 80 15 15 1.0 76.8
6 80 25 15 1.0 71.0
7 80 25 10 1.2 65.8
8 95 20 15 1.0 67.0
9 80 20 10 1.0 823
10 80 20 10 1.0 81.2
11 95 15 10 1.0 76.8
12 80 15 10 1.2 80.6
13 80 20 5 12 76.0
14 80 15 10 0.8 67.9
15 95 25 10 1.0 60.3
16 65 25 10 1.0 71.5
17 80 20 10 1.0 82.2
18 80 25 10 0.8 78.0
19 65 20 5 1.0 72.3
20 80 20 10 1.0 82
21 80 20 15 1.2 70.8
22 65 15 10 1.0 65.4
23 95 20 10 1.2 67.5
24 80 20 15 0.8 74.5
25 65 20 10 0.8 72.7
26 80 15 5 1.0 72.6
27 95 20 10 0.8 68.9
28 80 25 5 1.0 73.0
29 65 20 10 1.2 75.4

4 W ERRRR T E YIS
Table 4 Variable Regression Analysis of Response Surface Quadratic Model

7 £ RIR 75 An AR 2k F (& P
Model 925.23 14 66.09 79.11 <0.0001 significant

A-% BERT 8] 62.56 1 62.56 74.89 <0.0001
B-B2 % A 8] 17.52 1 17.52 20.97 0.0004
C-Hit 40 i8] 0.52 1 0.52 0.62 0.4429
D-B¢ g 0.053 1 0.053 0.064 0.8042
AB 204.49 1 204.49 244.78 <0.0001

AC 8.12 1 8.12 9.72 0.0076

AD 42 1 4.2 5.03 0.0416

BC 9.61 1 9.61 11.5 0.0044

TR
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#EER
BD 155 1 155 185.54 <0.0001
CD 10.24 1 10.24 12.26 0.0035
A? 312.04 1 312.04 373.52 <0.0001
B? 15091 1 150.91 180.64 <0.0001
C? 103.7 1 103.7 124.13 <0.0001
D’ 109.61 1 109.61 131.21 <0.0001
KE 11.7 14 0.84
K AR 10.89 10 1.09 5.39 0.0594 not significant
iR £ 0.81 4 0.2
BiRE 936.93 28
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Fig.6 Three-dimensional response between the various factors
and contour lines
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Table 5 Changes of sweet corn bun quality index before and after optimization

P RIS b2 /(mL/g) R S
At ERIZ L 69.53+0.93 1.75+0.01 183.77+16.91 7.5840.13
ek ERIZ L 79.17+0.31 1.80+0.01 164.69+5.98 7.52+0.27
TELEG@mIEL  90.50+0.85 2.24+0.02 99.02+10.17 8.14+0.09
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Fig.7 Microstructure of gluten protein
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