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Optimization of Production Conditions for Fermented Frozen Fried Bread Stick

YANG Nian, SONG Xiao-yan*, DONG Zhen-jiang, WANG Xiao-lan
(College of Food Science and Technology, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: In order to optimize the production process of fermented frozen fried bread stick, main factors that affect the quality
of fried bread stick were investigated. On the basis of one-factor-at-a-time experiments, the response surface methodology was
employed to study the effects of yeast amount, fermentation time and leavening agent amount on specific volume of fried bread
stick. Results indicated that the optimal conditions for production of fermented frozen fried bread stick were found as follows:
yeast amount 1.0 % (calculated on the basis of dry flour weight, m/m), leavening agent amount 3.0% (calculated also on the basis
of dry flour weight, m/m), fermentation time 2.4 h, freezing temperature —35 °C, and freezing time 20 min. Under these conditions,
the specific volume of fried bread stick was (4.54 & 0.03) mL/g.
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Table 2 Sensory evaluation standards of fried bread stick
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Table 1 Coded values and corresponding actual values of optimization
parameters in response surface analysis
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Fig.1 Effect of yeast amount on specific volume and overall sensory
evaluation score of fried bread stick
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Fig.2 Effect of fermentation time on specific volume of fried bread
stick
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Fig.3 Effect of fermentation time on overall sensory evaluation score of
fried bread stick
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Fig.4 Effect of leavening agent amount on specific volume and overall
sensory evaluation score of fried bread stick
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Table 3 Central composite experimental design and results for
response surface analysis

(e oaes Xi Xe Xs Lb2% /(mL/g)
1 0 -1 1 3.81
2 0 -1 -1 4.03
3 -1 0 -1 3.50
4 -1 0 1 3.61
5 0 1 1 3.76
6 1 0 -1 431
7 0 0 0 4,01
8 0 1 —1 3.67
9 1 0 1 3.68
10 0 0 0 3.95
11 -1 -1 0 3.91
12 0 0 0 4.05
13 0 0 0 4.08
14 0 0 0 412
15 1 -1 0 453
16 1 1 0 4.26
17 —1 1 0 3.82
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Table 4 Analysis of variance for central composite design experimental

results
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Fig.5 Response surface and contour plots showing the interactive
effects of yeast amount and fermentation time on specific volume of
fried bread stick
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