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ABSTRACT Objective: To optimize the preparation technology of Nutritional sweet potato juice sweet potato. Method: Based on
single-factor experiments including factors such as thermostable a -amylase dosage, time, temperature, pH and substance concentration
in sweet potato starch hydrolysis, the response surface methodology was adopted with reducing sugar amount as evaluating indicator to
optimize the process. Results: The optimum hydrolysis parameters are enzyme dosage 480 U/g, time 90 min, temperature 77°C, pH 6.0
and substance concentration 2.6g/10ml. Conclusions: The value of reducing sugar is 13.97345 % at the optimum conditions, and the mea-
sured value is (13.968% 0.05) %.
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Table 1 Factors level of PB design experimental
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Factor Amount added Enzyme Zymolysing time Zymolysing Tem pH Value Substrate concentration
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Table 3 PB experiment design and results of thermostable -amylase in sweet potato starch hydrolysis
/%
Run al w2 @ w @ Reducing sugar conten
1 1 -1 1 -1 -1 12.80
2 1 1 -1 1 -1 11.81
3 -1 1 1 -1 1 13.54
4 1 -1 1 1 -1 11.83
5 1 1 -1 1 1 13.06
6 1 1 1 -1 1 13.31
7 -1 1 1 1 -1 12.62
8 -1 -1 1 1 1 13.11
9 -1 -1 -1 1 1 11.95
10 1 -1 -1 -1 1 13.04
11 -1 1 -1 -1 -1 12.32
12 -1 -1 -1 -1 -1 12.45
13 0 0 0 0 0 13.93
14 0 0 0 0 0 13.93
15 0 0 0 0 0 13.92
23 12~15 - XX X5
2.3.1 X, .pH 3
X5 . X5 3 Box-Benhnken
4, 1~12
4
Table 4 Response surface analysis and test results
/C pH 2/10ml %
Run Zymolysing Tem pH Value substrate concentration Reducing sugar conten
1 -175 -1 57 025 13.14
2 179 -1 0 13.4
3 -1 165 0 13.36
4 1 1 0 13.28
5 -1 0 6.1 13 13.22
6 1 0 -12 13.32
7 -1 0 1 12.67
8 1 0 1 12.92
9 0 77 -1 -1 12.6
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10 0 1 -1 12.69

11 0 -1 1 13.45

12 0 1 1 13.38

13 0 0 0 13.95

14 0 0 0 13.93

15 0 0 0 13.95
232 4 5 6,

Y T
5 T
Table 5 The regression coefficients and F test

T Pr> | T |
X1 0.0018 0.0018 0.026652 0.876713
X2 0.074112 0.074112 1.09734 0.342824
X3 0.446513 0.446513 6.611245 0.04996
X1*X1 0.391001 0.391001 5.789314 0.061158
X1*X2 0.0289 0.0289 0.427950 0.541907
X1*X3 0.0064 0.0064 0.094761 0.77062
X2*X2 0.385016 0.385016 5.700704 0.062572
X2*X3 0.005625 0.005625 0.083286 0.784474
X3*X3 1.276231 1.276231 18.8964 0.00738

Y=13.94333+0.015 x X1-0.09625 x X2+0.23625 x X3-0.325417 x X1 x X1-0.85 x X1 x X2-0.04 x X1 x X3-0.322917 x X2 x
X2+0.375% X2x X3-0.587917% X3x X3

6
Table 6 The results of variance analysis model
DF SS MS F Pr>F

(Model ) 9 2.379068 0.264341 3.913939 0.073549
(Linear) 3 0.522425 0.174142 2.578412 0.166633
(Quadratic) 3 1.815718 0.605239 8.961421 0.018691
(Cross Product) 3 0.040925 0.013642 0.201984 0.890848

(Error) 5 0.337692 0.067538

R-square (R2)=87.57% Coefficient of variation (CV) =1.956349%

CcvV 1.956349%

P>F|>0.05 F P>F<0.05 , B¢, °
3 X1 233 SASS8.2
X2 X1 X3 X2 X3 o R2 3D 6,

87.57% P>|F|<0.05=0.018691

]

IFixedd bevels: X2=0

6

Fig6. The stereo of response surface analysis
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