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The optimization of fermentation process of pure black rice glutinous rice
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Abstract: Five main influencing factors, including the time and the
temperature of steeping rice, the amount of yeast addition, and the
fermentation temperature and time were used as single factor, and
their influences in fermentation of black rice fermented glutinous rice
was studied by single factor experiments. Moreover, the sensory
scale was used as the response value, and the fermentation process of
black rice fermented glutinous rice was optimized by response surface
method. The optimum fermentation conditions were as follows, the
black rice was immersed at 63 °C for 1.0 h, with the addition of 4.4 %
wine , and thenthe fermented for 42 h hat 31 °C. The main physical
and chemical indicators of the product were found to include
236.9 g/L of total sugar, 4.3 g/L of total acid , and 1.39 g/100 mL
of alcohol. . Under the control of these conditions, the black rice was
fermented to be glutinous rice, and it was purple-red, transparent
and shiny, sweet and sweet, refreshing, rich aroma, soft taste, u-
nique style and high nutritional value of black rice glutinous rice.
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Table 1 Black rice fermented glutinous rice sensory quality
assessment criteria
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Figure 2 Effect of rice dipping time on fermentation
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Figure 5 Effect of Fermentation Time on Fermentation
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Table 3 Response surface test design and results
1 A B c - BvE/ B/ A R/ .
(g« LD (g« L (10%2gemL 1)
1 0 —1 1 0 211.70 4.83 1.32 77.9
2 —1 0 0 —1 226.88 4.68 1.12 83.9
3 1 —1 0 0 211.90 4.85 1.24 71.9
4 0 0 0 0 235.60 4.99 1.36 91.6
5 0 0 —1 —1 212.30 4.83 1.08 72.3
6 0 0 0 0 241.70 4.99 1.34 92.9
7 0 1 —1 0 213.70 5.19 1.37 73.7
8 0 0 1 1 224.40 5.24 1.49 89.4
9 0 —1 0 —1 207.45 4.68 1.07 67.5
10 —1 0 1 0 232.40 4.93 1.26 91.4
11 1 0 0 —1 211.40 4.93 1.31 71.4
12 0 0 0 0 234.70 5.19 1.36 91.7
13 —1 0 1 0 226.03 4.91 1.37 86.1
14 0 0 0 0 237.20 5.21 1.34 90.1
15 —1 0 0 1 215.60 5.21 1.39 75.6
16 —1 1 0 0 231.56 5.23 1.43 87.6
17 0 0 1 —1 222.13 4.79 1.25 83.8
18 0 —1 0 1 207.98 4.71 1.21 71.3
19 0 1 0 —1 216.57 5.17 1.38 78.2
20 1 1 0 0 211.70 5.19 1.47 71.7
21 —1 —1 0 0 207.21 4.93 1.23 67.2
22 1 0 —1 0 212.54 4.99 1.26 72.5
23 0 0 —1 1 209.20 5.49 1.42 69.2
24 1 0 0 1 217.45 5.23 1.57 77.4
25 0 0 0 0 235.90 5.17 1.35 90.9
26 0 1 1 0 232.09 4.91 1.41 87.8
27 0 1 0 1 217.60 5.21 1.46 77.6
28 0 —1 —1 0 203.40 4.59 1.14 68.7
29 —1 0 —1 0 213.32 5.21 1.34 74.3
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Table 4 Regression model coefficient significance

test results

52K CEEF AmE BI5 F 1A P A LT
B 2 103.63 14 150.26  76.50 <C0.000 1 = =
A 70.08 1 70.08 35.68 <C0.0001 % x
B 226.20 1 226.20 115.16 <C0.000 1 %
C 612.04 1 612.04 311.59 <C0.000 1  *
D 0.96 1 0.96  0.49 0.495 2 #
AB 106.09 1 106.09 54,01 <C0.000 1  » x
AC 3.06 1 3.06 1.56 0.232 3 #
AD 51.12 1 51.12 26.03 0.000 2 x x
BC 6.00 1 6.00  3.06 0.102 3 #
BD 4.84 1 4.84  2.46 0.138 8 #
CD 18.92 1 18.92  9.63 0.007 8  x x
A? 262.51 1 262.51 133.65 <C0.000 1  x
B? 661.58 1 661.58 336.81 <C0.000 1  x =
c? 122.69 1 122.69  62.46 <C0.000 1  x =
D? 418.95 1 418.95 213.29 <C0.000 1 % %
T 2750 14 Les

5 L3 23.19 10 2.32 2.15 0.239 6 #

ali R 2= 4.31 4 1.08

S 2131.13 28

T P<<0.01, % BE“ *x % 7;0.01<<P<C0.05, i » ”;P>0.05, ~
BEYs ";R2=0.987 1,
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