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Optimization of bread prepared with superfine coix rice and red bean powder

using response surface methodology
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Abstract ; Single factor experiment was used to analyze the effects of the addition of superfine coix rice powder,

superfine red bean powder, sucrose and yeast on bread quality. The bread specific volume and sensory score

were used as evaluation indexes,and the processing formula of superfine coix rice and red bean powder bread

was optimized by response surface analysis. The results showed that the optimum technological formula of

superfine coix rice and red bean powder bread was as follows ; the weight of mixed powder as base, the addition

amount of superfine coix rice powder was 15% ,the addition amount of superfine red bean powder was 15% ,

the addition amount of sucrose was 16% ,and the addition amount of yeast was 1.4% . Under this condition , the

specific volume of superfine coix rice and red bean powder bread made by secondary fermentation was

5.4 ml/g,the comprehensive score was 85. 85, the nutrition, color and taste of the bread were good ,which met

the health needs of modern people.
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Fig.1 The effect of the addition amount of

superfine coix rice powder on bread quality
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Fig.2 The effect of the addition amount of

superfine red bean powder on bread quality
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Fig. 3  The effect of the addition amaunt of

sucrose on bread quality
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yeast on bread quality
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Table 2 Design and results of response

surface methodology experiments

RS A B = C D ﬁéﬁi\éﬁ
1 -1 0 0 -1 80.99
2 0 0 0 0 75.03
3 0 0 -1 -1 78.69
4 0 0 0 0 73.55
5 -1 -1 0 0 83.96
6 1 -1 0 0 67.98
7 -1 1 0 0 81.58
8 0 0 1 1 73. 64
9 0 -1 1 0 75.87
10 0 0 1 -1 83.34
11 0 1 0 -1 80. 12
12 1 0 0 -1 76. 89
13 0 0 -1 1 73.62
14 1 0 -1 0 70.03
15 0 -1 0 -1 70.91
16 0 1 1 0 84.49
17 -1 0 1 0 80. 89
18 1 0 1 0 74.76
19 1 0 0 1 69. 02
20 0 -1 0 1 71.57
21 0 1 0 1 77.03
22 0 0 0 0 81.02
23 1 1 0 0 71.97
24 0 0 0 0 84.62
25 0 0 0 0 80. 01
26 -1 0 0 1 77.21
27 -1 0 -1 0 65.34
28 0 -1 0 -1 67.87
29 0 1 -1 0 70. 11

5% RN 16% |, BN 1. 4% .
WIEIZ TR TT , R R R BRI Ok 2L
GHEMARHELILA R 5.4 mL/g, LG5V R
85.85 Jp. ik 55 FINAE T DL KA —F, [m] ) 6 ik
T LSRR ] . S TR A L, K 2T
AR T EL Y S BA T Y R,
TR A G RE A Y, 3R R AL, R
HAEK L GIRIRIE S, BB 5]
WEwAR, FUR B SRS U R R oK

A3 mEE IR SR G R T ESH
Table 3 Analysis of variance of response
surface quadratic regression equation

ESRIE PIA AME iE F{E

P>F BFEMW

iR 948.65 14 67.75 9.67 <0.000 1 * *
A 274.88 1 274.88 39.21 <0.000 1 # =
B 33.24 1 33.24 4.69 0.0433
c 13.96 1 13.96 2.02 0.1802
D 9.26 1 9.26 1.36 0.2611
AB 32.89 1 32.80 4.73 0.0445 =
AC 32.03 1 32,03 4.59 0.0498
AD 0.33 1 0.33 0.06 0.8379
BC 6.48 1 6.48 0.97 0.3512
BD 14. 69 1 1469 2.14 0.170 1
CD 34.24 1 34.24 4.8 0.0423
A 490.45 1 490.45 69.98 <0.000 1 #* =*
B 23.12 1 2312 3.27 0.0876
c 14. 26 1 14.26 2.06 0.1689
D 10.11 1 10.11 1.47 0.2504

§%2% 10177 14 6.76
JeligzE 61.89 10 6.17  0.76 0.654 3
ZiiR2% 39.88 4 7.98
e o HEFMEBH (P <0.01) ;5 « HEFEH(P <
0.05)
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