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Formulation Optimization for Clarified Blueberry Juice Beverage by Response Surface Methodology
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2. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China;
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Abstract: This paper reports the optimization of stabilizer formulation by orthogonal array design and the optimization of
clarified blueberry juice beverage formulation by response surface methodology. The best stabilizer formulation was composed
of xanthan, sodium alginate and A -cyclodextrin at a mass ratio of 1:1:1. The best clarified blueberry juice beverage formulation
consisted of blueberry juice 12%, sugar 2%, citric acid 0.15%, and complex stabilizer 0.05%. The resulting beverage showed a
mellow blue color, a palatable balance between sweet and tart, and abundant nutrients and had certain healthcare functions.
Key words: response surface methodology; optimization; blueberry juice; process
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Table 1 Factors and their levels of response surface design
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Table 2 Criteria for sensory evaluation of blueberry beverage
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Table 3 Sensory attributes and stabilizing effects of individual
stabilizers
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Fig.1 Effect of xanthan gum on the sensory score of clarified
blueberry juice beverage
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Fig.2 Effect of sodium alginate on the sensory score of clarified
blueberry juice beverage
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Fig.3 Effect of A -cyclodextrin on the sensory score of clarified
blueberry juice beverage
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Table 4 Factors and their levels of orthogonal array design Ls(3°%)
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Table 5 Orthogonal array design Ls(3%) and experimental results
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experimental data

(L4 A B C D Y BE VT
1 0 0 0 0 88
2 0 -1 0 1 70
3 0 1 -1 0 80
4 -1 0 -1 0 73
5 0 -1 0 —1 70

2012, \ol. 33, No. 12 55
2K 6
R A B C D Y BE S
6 0 1 0 1 77
7 0 0 0 0 88
8 -1 0 1 0 65
9 0 0 1 1 77
10 0 1 0 -1 77
11 1 0 —1 0 76
12 1 0 0 -1 75
13 1 -1 0 0 63
14 0 0 1 -1 77
15 0 -1 1 0 65
16 0 0 -1 1 85
17 0 0 0 0 88
18 -1 0 0 1 70
19 —1 0 0 -1 70
20 1 0 1 0 70
21 0 0 -1 -1 85
22 1 0 0 1 77
23 0 0 0 0 87
24 -1 -1 0 0 58
25 0 —1 -1 0 73
26 0 0 0 0 87
27 —1 1 0 0 65
28 0 1 1 0 73
29 1 1 0 0 70

RT BWEHGTENSFTHE

Table 7 Comparative variance analysis of different regression models
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Fig.4 Response surface and contour plots showing the effects of various
ingredients on the sensory score of clarified blueberry juice beverage
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