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Process Optimization of Semi Hard Biscuit Composed of Black Fungus
Shepherd’s Purse and Rhubarb Rice

Feng Caiyue Wang Zhengjin Wang Li Zhao Haolan Li Siyao Chen Ruiqi Zhang Junya Yang Lin Wang Xin

College of Food Science Heilongjiang Bayi Agricultural University Daqing 163319

Abstract In order to obtain the best process for producing semi hard biscuit composed of black fungus shepherd’s purse and

rhubarb rice the processing technology was optimized by using response surface and orthogonal experimental design on the basis of

single factor test. Rhubarb rice and low—gluten flour were used as the main raw materials to study the effect of sensory evaluation

score and texture adding black fungus powder and shepherd’s purse powder as excipients. The results showed as follows there were

rhubarb rice 24.68 g low gluten flour 20.0 g egg liquid 10.0 g sugar 10.0 g oil 3.5 g water 10.0 g in rhubarb rice dough. The

shepherd’s purse dough was added shepherd’s purse powder 2.06 g and water 10.0 g. In the black fungus dough there were 2.41 g

black fungus powder and 16.0 g water the other same ingredients compounds in both of above two doughs were 80% of the

corresponding ingredients in rhubarb rice dough. The baking temperature of surface fire was 190 °C primer fire was 170 C and

baking time was 15 min. Under these conditions the biscuits have good taste and attractive color.
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1
Table 1  Sensory identification standards
10 25 40 10 15
8~10 22~25 36~40 8~10 13~15
5~7 18~21 31~35 5~7 10~12
<5 <18 <31 <5 <10
2
Table 2 Factors and levels of response surface experiments
A /g B /g C /g
-1 23.0 1.5 2.0
0 25.0 2.0 25
27.0 2.5 3.0
1.9 Ly 3*
3.
° 1.10
GB 5009.3-2016
170 C. ).GB 5009.5-2016 ¢ )GB
150 “C. 20 min

5009.6-2016 (
€ )

».GB 5009.4-2016

N
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3

Table 3 Factors and levels of orthogonal experimental design for baking conditions

A /C B Ic C /min
1 190 170 15
2 170 150 20
150 130 25
1.11 N N N
10 Microsoft Excel 2010 o 30¢g
o SPSS 22
o Design—Expert 8.0.6 40 ¢
Box-Behnken Design o ° 35¢.
2 o -
2.1
2.1.1 N
&
o
o
w1, 18.0 N< =
<30.0 N.22.0 N< <40.0 N, <2.0 N.mm,
<5.0 N.mm o
1 N 2 65 1 1 1 1 1 )
3.0 35 4.0 4.5 5.0 5:5
P<0.05 g
P<0.01 N P> 1
0.05 . 35¢ Fig.1 Effect of oil addition on sensory evaluation score of cookies
60 r (= QUEFITA 8 fEE/N 3 BN m O
50
Eul
2 <
. =
3.0 35 4.0 4.5 5.0 55 3.0 35 4.0 4.5 5.0 55
LRI /g
A B
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Fig.2 Effect of oil addition on biscuit texture
2.1.2 N
3. 4
P<0.05 .
10.0 g o

. 10.0 g.
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Fig.3 Effect of sugar addition on sensory

evaluation score of cookies
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Fig4 Effect of sugar addition on biscuit texture
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Fig.5 Effect of rhubarb rice flour addition on

sensory evaluation score of cookies
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Fig.6  Effect of rhubarb rice flour addition on biscuit texture
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Fig.7 Effect of fungus powder addition on
2o sensory evaluation score of cookies
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Fig.8 Effect of fungus powder flour addition on biscuit texture
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Fig.9 Effect of shepherd’s purse powder addition on Expert 8.0.6 °
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Fig.10 Effect of shepherd’s purse powder addition on biscuit texture
4
Table 4  Significance analysis on regression model
F P>F R?
7.97 0.006 1 09111 ok
2.53 0.102 3 0.369 0 -
3.19 0.059 6 04239 -
231 0.141 4 0.748 0 -
1.54 0.292 3 0.663 9 -
o P<0.01 - P>0.05,
Design-Expert 8.0.6 88
o2 2468 ¢ 86 . .
2.06 g N N N
241 ¢ N

86.95
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5
Table 5 The orthogonal test results of baking conditions
A B C
1 1 1 1 90
2 1 2 2 71
3 1 3 3 68
4 2 1 2 89
5 2 2 3 69
6 2 3 1 73
7 3 1 3 88
8 3 2 1 68
9 3 3 2 69
K;; 229.00 267.00 231.00
Ky 231.00 208.00 229.00
K 225.00 210.00 225.00
K; 76.33 89.00 77.00
Ky, 77.00 69.33 76.33
Ky 75.00 70.00 75.00
R 1.33 19.00 2.00
—  B.C.A
AB/C,
* 5% L 1%
2.3
[23]
5 AB,C,
170 C 15 min, o
2.4 24,
AZBICI o
AB\C, N
SPSS22.0
P>0.05 AB.C,
AB\C,
190 OC Y Y
170 C. 15 min, N N
3 Y

[25]
o]
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