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Optimization for Beverage Formula of Potato
LIU Zhenyu, HU Linshuang*, LIU Shangwu, WANG Shaopeng, LI Yong

( Virus-free Seedling Research Institute, Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150001, China )

Abstract: Simplex Lattice design was used to optimize the formula of potato beverage in this study. In the experiment, the
optimum technology parameters were defined with the indexes, deposition rate and sensory evaluation. The results showed that
sodium carboxymethylcellulose determined the stability of the juice, and xanthan gum affected the sensory flavor. By
comprehensive consideration of production cost and technological requirements, the definitive formula for the curing formula of
potato beverage was: major ingredient 82.6%, coconut powder 7.0%, xanthan gum 0.1%, sodium carboxymethylcellulose 0.2%,
glycerol monostearin 0.1%, and white sugar 10.0% . Under these conditions, the deposition rate and sensory evaluation were
2.07% and 92.12%, respectively. The relative error of obtained results was within + 1% compared with theoretical prediction,
indicating that the established model is effective in practice.
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Table 1 Standard of sensory evaluation for potato beverage

Item

Evaluation standard

30 Color full score 30 points 25~30 20~24 <20
20 Aroma (full score 20 points) 19~20 14~16 <14
30 Flavor {full score 30 points 25~30 20~24 <20
20 Kenel full score 20 points
18~20 14~16 <14
2 °
10 mL o
3 000 r/min 15 min Y = a X, +a, X, +a3X; +a, X, +asXs +agXe +apX X, +
a;3X X3 + a1 X Xy + aisX Xs+ a16X, Xg+ a3XoXa+ a XX+
& X X5 + 26X X + asXsXa+ a3sXsXs+ azeXsXe+ aisXaXs+
o = g « 100% a36X4 X4+ aseX5X60
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Table 2 Experimental design and result

%

Test number (MI) (cP) (XG) (SC) (GM) (WS) (DS)( ) (SE)
1 0.790 0.100 0.000 0.005 0.005 0.100 5.98 80
2 0918 0.050 0.001 0.003 0.003 0.025 5.04 83
3 0.790 0.100 0.000 0.005 0.005 0.100 5.94 80
4 0.898 0.000 0.002 0.000 0.000 0.100 5.8 76
5 0.793 0.100 0.002 0.005 0.000 0.100 1447 82
6 0.940 0.000 0.000 0.005 0.005 0.050 6.98 65
7 0.898 0.000 0.002 0.000 0.000 0.100 5.30 76
8 0.800 0.100 0.000 0.000 0.000 0.100 7.85 83
9 0.895 0.100 0.000 0.000 0.005 0.000 14.11 78
10 0.897 0.100 0.000 0.003 0.000 0.000 7.30 81
11 0.793 0.100 0.002 0.000 0.005 0.100 16.37 80
12 0.993 0.000 0.002 0.000 0.005 0.000 6.32 72
13 0.889 0.000 0.001 0.005 0.005 0.100 831 77
14 0.892 0.050 0.001 0.004 0.003 0.050 5.90 84
15 0.993 0.000 0.002 0.005 0.000 0.000 10.06 59
16 0.845 0.050 0.000 0.005 0.000 0.100 6.32 83
17 0.838 0.050 0.002 0.005 0.005 0.100 15.89 82
18 1.000 0.000 0.000 0.000 0.000 0.000 1171 75
19 0.945 0.050 0.000 0.005 0.000 0.000 7.01 63
20 0.895 0.100 0.000 0.000 0.005 0.000 10.06 70
21 0.898 0.100 0.002 0.000 0.000 0.000 11.40 77
22 0.843 0.100 0.001 0.003 0.003 0.050 6.79 81
23 0.888 0.100 0.002 0.005 0.005 0.000 8.60 79
24 0.944 0.025 0.001 0.001 0.004 0.025 341 80
25 0.847 0.075 0.001 0.001 0.001 0.075 431 89
26 1.000 0.000 0.000 0.000 0.000 0.000 11.93 75
27 0.897 0.000 0.000 0.000 0.003 0.100 11.78 81
28 0.992 0.000 0.000 0.003 0.005 0.000 2.15 70
29 0.993 0.000 0.002 0.005 0.000 0.000 10.22 59
30 0.992 0.000 0.000 0.005 0.003 0.000 2.07 65
31 0.894 0.100 0.001 0.005 0.000 0.000 16.54 86

MI cP XG sC cM WS DR SE .

Note: MI-major ingredient, CP—coconut powder, XG-xanthan gum, SC-sodium carboxymethylcellulose, GM —glycerol monostearin, WS —white

sugar, DR—deposition rate, and SE-sensory evaluation.
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Table 3 Analysis of variance on results of deposition rate

Source SS MS F Fvalve p valve
Model 454.51 20 22.73 5.83 0.0034 Highly significant
XX, 0.78 1 0.78 0.20 0.6643
XX 0.33 1 0.33 0.08 0.7776
XXy 37.74 1 37.74 9.68 0.0110
XiXs 6.08 1 6.08 1.56 0.2403
XiXs 6.67 1 6.67 1.71 0.2202
XoXs 0.30 1 0.30 0.08 0.7875
XXy 37.63 1 37.63 9.65 0.0111
XoXs 6.30 1 6.30 1.62 0.2325
XX 0.84 1 0.84 0.22 0.6523
X5Xy 0.20 1 0.20 0.05 0.8235
X5Xs 0.85 1 0.85 0.22 0.6510
X5Xs 0.31 1 0.31 0.08 0.7843
XX 76.29 1 76.29 19.57 0.0013
XiXs 37.37 1 37.37 9.59 0.0113
XsXs 5.34 1 5.34 1.37 0.2689
Residual 38.98 10 3.90
Lack of fit 30.74 5 6.15 3.73 0.0874 Not significant
Pure error 8.24 5 1.65
Total 493.49 30
p <0.01 p < 0.05 p > 0.05 °
Note: p < 0.01 highly significant; p < 0.05 significant; p > 0.05 not significant.
Table 4 Analysis of variance on results of sensory evaluation
Source SS MS F Fvalve p valve
Model 1621.78 20 81.09 5.20 0.0053 Highly significant
XX, 9.90 1 9.90 0.64 0.4440
Xi X5 78.32 1 78.32 5.02 0.0489
XXy 11.42 1 11.42 0.73 0.4122
XX 1.16 1 1.16 0.07 0.7910
X X6 17.08 1 17.08 1.10 0.3200
XoXs 78.56 1 78.56 5.04 0.0486
XoXy 12.55 1 12.55 0.80 0.3908
XoXs 1.10 1 1.10 0.07 0.7960
XoXs 5.18 1 5.18 0.33 0.5770
XXy 98.54 1 98.54 6.32 0.0307
X5Xs 100.44 1 100.44 6.44 0.0295
X5X6 78.10 1 78.10 5.01 0.0492
XX 19.06 1 19.06 1.22 0.2948
XX 11.72 1 11.72 0.75 0.4063
XsX6 1.04 1 1.04 0.07 0.8010
Residual 155.97 10 15.60
Lack of fit 123.97 5 24.79 3.87 0.0818 Not significant
Pure error 32.00 5 6.40
Total 1777.74 30
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A: major ingredient (MI), B: coconut powder (CP), C: xanthan gum (XG), D: sodium carboxymethylcellulose (SC), E: glycerol monostearin
(GM), F: white sugar (WS), deposition rate (DR), and sensory evaluation (SE). The same below.
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Figure 1 Effects of various factors on deposition rate
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Figure 2 Effects of various factors on sensory evaluation
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