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Research on production process optimization of bean curd stick by
response surface method

GAN Li-Na', YE Wan-Qiu', LIANG Meng-Jia', FAN Chun-Yan?, MENG Xian-Fu'"

(1. Guangxi Eco-engineering Vocational & Technical College, Liuzhou 545000, China;
2. Beihai Customs Comprehensive Technical Service Center, Beihai 536100, China)

ABSTRACT: Objective To investigate the effects of key processing parameters on product quality during bean
curd stick production, and optimize the processing technology. Methods Single-factor experiments were carried
out for the critical control points of bean curd stick production, and response surface experiments were designed
according to the results. The effects of processing parameters on sensory properties and mechanical properties of
bean curd stick were studied. The comprehensive score, composed of sensory score (60%), elongation at break
(20%) and tensile strength (20%), was used as the response value, and the production process was optimized.
Results The optimal processing conditions of bean curd stick production were determined as follows:
Soybean-to-water mass ratio of 1:7.3, slurry pH 8.16 and sodium hydrosulfite addition of 0.037% based on
soybean milk weight. Verification tests showed that bean curd stick produced under these conditions had bright

color, strong beany flavor and good chewiness. The sulfur dioxide residue was 0.10 g/kg, which met food safety
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requirements. Conclusion

industrial production of bean curd stick.

The optimized processing technology provides reliable technical support for the

KEY WORDS: bean curd stick; process; response surface method
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Table 1 Table of factors and levels

K
K A(EK CURTERR R EN Y
BCR i pH :
[Ttk L) (mzm) CRpH) VRN %
1 16 7.5 0.03
2 17 8.0 0.04
3 18 8.5 0.05

13.4 BB *
SRR S PR O FIE M, 10 AFF
SRR 2R, BOP R M VP43

*2 BEFMRE

Table 2  Criteria for sensory test scoring
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Fig.1 Influences of water holding capacity of soybeans on the sensory
and mechanical properties of bean curd stick
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Fig.2 Influences of bean-water quality ratio on sensory and
mechanical properties of bean curd stick
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Fig.3 Influences of slurry pH on the sensory and mechanical

properties of bean curd stick
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Fig.4 Influences of the addition amount of low sodium sulfite on
the sensory and mechanical properties of bean curd stick
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FLABENY, FLXRLAGSF R L KA HEBRIE, %M 3 AR IEL KV Hy: BESR GKBTRE HEh 1:7.3 (m:m), 3K pH 8.16, fIGIF
HAERIR WA R TR LRGP ol 2T E 3 IR A BREREAS I 0.037%, el TZRE T ik 93.14.

%= 3 Box-Behnken &t & IFMNEER
Table 3 Design and evaluate results of Box-Behnken

o) VIGE Vs 44 BCIIR pH) Cﬁffﬁﬂﬁfwﬁﬁ’ﬁﬂ T ITA Brhrsm Wi R YERG )
(m:m) W)/ % /(kg/em?) 1% 15y
1 -1 -1 0 50 2.60 35.9 87
2 1 -1 0 49 2.58 34.2 85
3 -1 1 0 50 2.59 35.1 87
4 1 1 0 49 2.08 353 82
5 -1 0 -1 48 2.63 40.6 88
6 1 0 -1 49 2.01 37.8 83
7 -1 0 1 50 1.95 28.5 79
8 1 0 1 51 2.51 32.4 86
9 0 -1 -1 47 228 40.0 84
10 0 1 -1 48 2.15 39.5 84
11 0 -1 1 49 222 30.5 81
12 0 1 1 50 2.20 28.3 81
13 0 0 0 54 2.65 40.4 94
14 0 0 0 53 2.63 39.8 92
15 0 0 0 53 2.61 40.3 93
16 0 0 0 54 2.63 40.0 94
17 0 0 0 55 2.65 40.5 93
F4 FETNMENEVEHFEST
Table 4 Regression analysis of variance for comprehensive evaluation of responses
Ty 22K 7 A H R ¥y F P B
T 379.83 9 42.20 21.03 0.0003 e
A 3.12 1 3.12 1.56 0.2522
B 1.12 1 1.12 0.56 0.4785
c 18.00 1 18.00 8.97 0.0201 *
AB 2.25 1 2.25 1.12 0.3249
AC 36.00 1 36.00 17.94 0.0039 %
BC 0.00 1 0.00 0.00 1.0000
A? 43.79 1 4379 21.82 0.0023 **
B’ 94.00 1 94.00 46.83 0.0002 **
c 150.32 1 150.32 74.89 <0.0001 %
B 2% 14.05 7 2.01
2R ALL I 11.25 3 3.75 5.36 0.0693 ENTES
AR 2.80 4 0.70
M2 393.88 16

TE: ¥R %R R GR35 (P<0.05); **FIRi% K 2045 AL AR .3 (P<0.01).
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