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Abstract: To improve the processing characteristics of wheat dough and the quality of steamed bread, sodium stearoyl lactate (SSL),
L-ascorbic acid, and fS-glucanase were chosen as compound modifiers and their composition was optimized. First, single factor experiments
were conducted using wheat dough characteristics and steamed bread quality as evaluation indexes. The results showed that the addition of the
three modifiers had a significant effect on wheat dough characteristics or steamed bread quality. Considering this, hardness was taken as the
response value to perform response surface experiments with three factors and three levels. The optimal formula for the compound modifier was
determined as addition of 0.16% SSL, 160 mg/kg L-ascorbic acid, and 80 mg/kg f-glucanase. After adding the compound modifiers, the
hardness of steamed bread decreased by 38.4% to 875.58 g, whereas its specific volume increased by 12.7% to 3.01 mL/g, thus indicating that
the improvement effect of compound modifiers was superior to that of a single emulsifier on steamed bread. In addition, compound modifiers
enhanced the rheological and tensile properties of wheat dough, as well as its water holding capacity, suggesting that compound modifiers have
the potential to slow down the aging rate of products and prolong shelf life.
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Table 2 Response surface experiment design and results

P " F a‘?‘tor 1 Factor 2 Factor 3 Requnse 1
A:B-F1FAEBR/(mg/kg) B:Ve/(mg/kg) C:SSL/% R EJg
1 80 175 0.1 1038.61
2 90 175 0.15 929.21
3 90 175 0.15 913.95
4 80 150 0.15 894.78
5 90 150 0.2 923.648
6 100 150 0.15 953.667
7 90 200 0.1 1190.05
8 90 200 0.2 1126.32
9 100 175 0.1 1224.75
10 90 175 0.15 952.095
11 90 175 0.15 948.656
12 90 175 0.15 939.261
13 100 175 0.2 973.505
14 100 200 0.15 1109.01
15 80 200 0.15 1002.36
16 80 175 0.2 941.641
17 90 150 0.1 1136.4
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Table 3 Variable regression analysis of response surface quadratic model
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AB 570.47 1 570.47 2.05 0.1958
AC 5950.19 1 5950.19 21.33 0.0024
BC 5551.96 1 5551.96 19.90 0.0029
A’ 15.52 1 15.52 0.056 0.8203
B’ 11124.12 1 11124.12  39.88 0.0004
c 47373.47 1 47373.47 169.82 <0.0001
KE 1952.68 7 278.95
EEVEN 992.53 3 330.84 1.38 0.3703 not significant
ik £ 960.15 4 240.04
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Fig.4 Three-dimensional response (a) and contour plot (b) of

the interaction between - glucanase and SSL on the hardness
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Fig.6 Three-dimensional response (a) and contour plot (b) of

the interaction between - glucanase and L-ascorbic acid on the
hardness of steamed bread
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