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Mixture Design for Formulation Optimization of a Blended Beverage Consisting of Lychee and Apple Juice

LIN Wen-xiang, HU Zhuo-yan™, YU Kai, YU Xiao-lin
(College of Food Science, South China Agricultural University, Guangzhou

510642, China)

Abstract: In this work, extreme vertex design was used as a type of mixture design to optimize the formulation of a blended
beverage comprising lychee and apple juice. The effect of different proportions of water (70%—90%), lychee juice (5%—15%)
and apple juice (5%—15%) on sensory parameters of blended beverages was investigated. Four sensory parameters of blended
beverages such as aroma, taste, color and overall quality were evaluated using a 5-point hedonic scale. Statistical analysis of
data using Design Expert software was carried out to build a regression model for each of the four sensory parameters. Based on
comprehensive consideration of these sensory parameters, the optimal beverage formulation was found to consist of 70% water,
15% lychee juice and 15% apple juice. The actual sensory scores of the optimized beverage formulation were 4.19, 3.92, 4.12
and 3.73 for aroma, taste, color and overall quality, respectively, in good agreement with their predicted counterparts.
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Fig.1  Distribution of beverage formulations in extreme vertex design
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2 M 0.85 0.1 0.05 1 3.31 3.73 3.92 3.46

3 L H.CB 0.85 0.075 0.075 2 3.27 3.65 3.50 3.46
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5 BURT IR 0.75 0.1 0.15 4 3.65 3.65 3.69 3.46
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Table4 Predictive models in terms of actual components for the
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Fig.2  Response surface and contour plots showing the effects of different

proportions of water, lychee juice and apple juice on aroma score
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Fig.3  Response surface and contour plots of the effects of different
proportions of water, lychee juice and apple juice on taste score

B3HA T 3R ECRHEC LEXHEE R I S AR AT, (3 T
7N, = AR P D i, = RAT - E
AZH AR AT BLAR il P DU SR, (B A R
ANSE SR A BORAL - i 2 5 L (K BRTTIR
JF B RIS I A OR, BERI B . BEWIAER
THCRER S SR RS 0 e RS e s AR

2013-2-22 11:26:3b‘



| T

m - mnssll

26 2013, Vol.34, No.04 Bz XL EEAR
A: K IR AT, R Rk, S BRI G
0.900

0.250
B: kit

0.700 0.250

C: Rt

€(0.050)

4 SFPELH LBt PR R 40 J0 R Py S5 5 282 P 5 vl o i i P
Fig.4 Response surface and contour plots of the effects of different

proportions of water, lychee juice and apple juice on color score
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Fig.5 Response surface and contour plots of the effects of different

proportions of water, lychee juice and apple juice on overall quality score
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Table 6 Actual sensory scores for aroma, taste, color, and overall
quality of optimal blended beverage formulations
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Fig.6  Response surface and contour plots showed the effects of
different proportions of water, lychee juice and apple juice on overall
expected value
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