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Development and Quality Analysis of Okara Fried Dough Twist Based
on Fuzzy Mathematics Sensory and Response Surface Methodology

LIU Zhao, GU Jiali, QIAN Cheng, SHI Linyi, CAO Zhongwen®

(College of Tourism and Cooking, Yangzhou University, Yangzhou 225127, China)

Abstract: In this paper, soybean dregs powder and all-purpose flour were used as the main raw materials, supplemented
with baking powder, vegetable oil, sucrose, and whole egg liquid to develop the okara fried dough twist. On the basis of
single-factor experiments, the fuzzy mathematical sensory evaluation method and response surface optimization method
were used to optimize the addition of sucrose, vegetable oil, and soybean dregs powder that affect the sensory quality of
okara fried dough twist. And related determinations were made on the nutritional components, physical and chemical
indicators and microbiological indicators of the final product. The best recipe for okara fried dough twist were: bean dregs
powder at 14% (the proportion of bean dregs in the compound powder), sucrose at 24%, vegetable oil at 8%, baking powder
at 1.2%, whole egg liquid addition amount was 44% (based on the total mass of 100 g composite powder composed of all-
purpose flour and bean dregs powder). The okara fried dough twist made with this formula had a protein content of
(12.4%+0.8%), a fat content of (25.5%+2.2%), a dietary fiber content of (4.31%+0.38%), and sensory score of
(89.7340.35). The texture measurement data were: hardness (40.98+5.7) N, breaking force (32.38+8.13) N, chewiness
(0.47+0.12). The results show that the okara fried dough twist made with the optimal formula not only has good color,
flavor, and quality, but also has rich protein and dietary fiber content.

Key words: okara; fried dough twist; fuzzy mathematical sensory evaluation method; response surface method; quality

analysis
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Table 3 The weight distribution of fried dough twist sensory
quality factors

G5 MR R BFEIEES SWSEE g
1 3.5 2 2 0.5
2 5 3 3 2
3 45 3 2 15
4 4 2 15 1
5 3.5 3 2.5 15
6 15 2 0.5
7 3 3 15 1
8 3.5 2 2.5 1
9 5 2.5 15 15
10 5 3 3 2
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Fig.1 The effect of sucrose addition on fuzzy sensory
comprehensive score of okara fried dough twist
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Fig.2 The effect of vegetable oil addition on fuzzy sensory
comprehensive score of okara fried dough twist
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Fig.3 The effect of soybean dregs powder addition on fuzzy
sensory comprehensive score of okara fried dough twist
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Table 4 Sensory evaluation results of experimental group 1
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Table 5 Design and results of response surface analysis

- ks B 5 20

A B C (53)
1 -1 1 0 77.49
2 0 -1 1 71.75
3 0 0 0 92.99
4 1 0 -1 81.13
5 0 1 1 83.35
6 1 1 0 80.17
7 -1 0 78.53
8 0 0 0 93.96
9 -1 0 -1 85.96
10 0 0 0 91.14
11 0 0 0 91.39
12 1 -1 0 79.06
13 0 1 -1 79.31
14 -1 -1 0 85.96
15 1 0 1 78.29
16 0 0 0 91.86
17 0 -1 -1 88.43
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Table 6 Analysis of variance results of regression model
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Fig.4 Response surface and contour lines of the interaction of sucrose and vegetable oil addition on the fuzzy sensory comprehensive
score of okara fried dough twist
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Fig.5 Response surface and contour lines of the interaction of sucrose and soybean dregs powder addition on the fuzzy sensory
comprehensive score of okara fried dough twist
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Fig.6 Response surface and contour lines of the interaction of vegetable oil and soybean dreg powder addition on the fuzzy sensory
comprehensive score of okara fried dough twist
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Table 7 Determination results of nutritional indicators of fried

dough twists
=] 4 A 21 4
Rl & (i[;loﬁg) ( g?floﬁ(?g) M(i?lfoi&z)ﬁ
RTINS FAR/ANBRAE 6.2 26.7 0.41
b e BUER /N RRAL 5.4 38.2 0.37
PNE Y 2 QAN ¥ 7.3 38.0 0.35
BARSOPRRIE  FREMRRTE 6.3 28.5 0.39
ANE] ZAHR A RRAL 8.8 34.4 0.42
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Table 8 Determination results of moisture, water activity and
ash content of okara fried dough twist

WiH FR LR W 45
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Ko (%) 12
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Table 9 Determination result of color difference of okara fried

dough twist
WH L a b
TIBRAE 46.80+1.53 19.2340.52 30.88+0.77
X R 56.86+1.44 15.170.65 35.22+0.51
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Table 10 Determination results of texture of okara
fried dough twist
STINE| BEEE(N)  BEZL(N)  AERTE i MELAR 1
GRRIE  40.98+5.70 32.3848.13  0.03£0.01 0.31+£0.02 0.47+0.12
XTIBFESD  73.9449.55 61.6246.76 0.03+0.02 0.43+0.03 0.74+0.19
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Table 11  Determination results of microbial indicators of okara
fried dough twist
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