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Development of a Composite Beverage of Black Rice, Black Beans and Black Sesame
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Abstract: All black rice, black beans and black sesame are of high nutrition and health value. In the present study, black rice,
black beans and black sesame were used to develop a composite beverage. One-factor-at-a-time and orthogonal array design
methods were employed to optimize the manufacturing process. Baking at 150 C for 10 min was found optimal for black rice.
The optimal gelatinization condition for black rice slurry was cooking at 90 C for 20 min. The optimal hydrolysis parameters
for black rice slurry were hydrolysis at 80 ‘C for 60 min with 0.3% high-temperature amylase followed by with 0.2% alkaline
proteinase for another 50 min at 60 C. The best composite beverage with delicate taste, rich nutrition and good stability was
obtained using the process: black rice, black beans and black sesame slurries were mixed at a ratio of 5:2:3, diluted with a 2-fold
volume of water, added with 6% sucrose, a composite stabilizer consisting of 0.1% CMC, 0.5% sodium alginate and 0.12%
xanthan gum, and a composite emulsion composed of 0.02% sucrose ester, 0.06% trimeric ester and 0.16% polymannuronicate,
double-homogenized at 60 ‘C and 25 MPa, and finally sterilized at 110 °C for 30 min.
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Fig.1 Flow chart of composite beverage preparation process
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Fig.2 Effect of temperature on the gelatinization of black rice slurry
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Effect of cooking time on the gelatinization of black rice slurry
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Fig.4 Effect of temperature on the hydrolysis of black rice slurry
by amylase
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Fig.5 Effect of temperature on the hydrolysis of black rice slurry by
alkaline protease
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Fig.6 Effect of hydrolysis time on the hydrolysis of black rice slurry
by amylase
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Fig.7 Effect of amylase concentration on the hydrolysis of black
rice slurry
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Table 4 Factors and levels of orthogonal array design for enzymatic
hydrolysis of black rice slurry
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3 0.35 0.40 85 65 70 70
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Table 5 Orthogonal array design and experimental results for
enzymatic hydrolysis of black rice slurry
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5 2 2 2 3 3 1 0.799 16.22
6 2 3 3 1 1 2 0.675 12.78
7 3 1 2 1 3 2 0.749 15.62
8 3 2 3 2 1 3 0.578 14.44
9 3 3 1 3 2 1 0.573 13.52
10 1 1 3 3 2 2 0.636 15.13
11 1 2 1 1 3 3 0.566 14.78
12 1 3 2 2 1 1 0.650 12.44
13 2 1 2 3 1 3 0.675 15.26
14 2 2 3 1 2 1 0.734 14.29
15 2 3 1 2 3 2 0.649 12.13
16 3 1 3 2 3 1 0.619 13.26
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Table 6 Effect of mixing ratio on sensory evaluation and stability of
black rice to black beans to black sesame slurries
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5 HEY% HE% HR% WISElBrix  EME EY
1 80 10 10 6.51 0.581 5
2 70 20 10 5.25 0.617 5
3 70 10 20 6.01 0.580 6
4 60 30 10 4.75 0.439 8
5 60 20 20 5.562 0.557 4
6 60 10 30 5.03 0.647 6
7 50 40 10 5.13 0.343 4
8 50 30 20 4.98 0.522 8
9 50 25 25 4.53 0.570 7
10 50 20 30 5.34 0.708 9
11 50 10 40 4.76 0.701 9
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Fig.8 Effect of amound of added water on the stability and sensory
evaluation of mixed black rice, black beans and black sesame slurries
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Fig.9 Effect of amound of added sugar on the stability and sensory
evaluation of mixed black rice, black beans and black sesame slurries
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