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Abstract: Response surface methodology was applied to analyze the effect of carbonaion conditions including of litchi juice syrup
content, carbonation time and pressure on sensory scores of sweetness, acidity, carbonation, flavour and overall acceptability for carbonated
litchi beverages. The conditions of preparation were established by means of a Box-Behnken for litchi juice syrup content, carbonation time and
pressure inthe range of 20%~40% (V/V), 5-15min and 0.5~0.23 MPa, respectively. The response variables were fitted to models using multiple
regression analysis. The results showed that the determinaion coefficient R? of modelks was 0970, 0.855, 0.977, 0.949 and 0.899 for Y;
(sweetness), Y2 (acidity), Ys (carbonation), Ys (flavor) and Ys (overall acceptability), respectively. By using the gpproach of desirability function,
the optimum carbonation conditions were found to obtain desirable scores for all these sensory attributes simultaneously, which were: the litchi
juice syrup content of 28%~30% (V/V), carbonation time of 12~15 min and carbonationpressure of 0.21~0.23 MPa. Under these conditions, the
scores from the verification experiments were 3:1 for sweetness, 3.0 for acidity, 3.5 for carbonation, 4.0 for flavour and 4.0 for overall
acceptability, which were in good agreement with the predicted values.
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Table 3 Box- Behnken design and response of sensory attributes values for carbonated litchi beverage.
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X1 X2 X3 Y2 Y3 Ya Ys
1 -1 (20 -1 (5) 0 (0.14) 1.540.17 2.640.16 2.74.21 2.340.21 2.540.17
2 1 (40) -1 (6) 0 (014 47415 354017 344027 3.04023 3.0#.15
3 -1 (20 1 (15) 0 (0.14) 1.1+0.10 2.00.16 3.440.31 2.140.31 2.840.20
4 1 (40) 1 (15) 0 (0.14) 4.240.20 3.240.20 2.740.30 3.440.31 2.3#4.21
5 -1 (2000 0 (100 -1 (0.05) 1.640.16 334030 2.040.26 2.040.30 1.940.23
6 1 (40) 0 (10 -1 (0.05) 4.410.16 4.040.15 2.340.30 3.440.31 2.240.20
7 -1 (20 0 (10 1 (0.23) 2.040.26 2.74.15 3.940.23 2.240.25 2.34).26
8 1(40) 0 (100 1 (0.2 4340.15 414023 3.040.30 3.640.27 2.840.20
9 0 (30) -1 (5) -1 (0.05) 3.340.15 3.140.18 2.640.22 3.440.27 3.440.31
10 0 (30) 1 (15) -1(0.0%) 344016 344022 23430 3.7#0.30 3.240.20
11 0 (30) -1 (5) 1023 3.240.20 224029 324029 314031 2.840.29
12 0 (30) 1 (15) 1 (0.23) 3.440.22 3.240.25 4.040.26 3.540.27 4.040.21
13 0 (300 00 o0 3540.17 29#0.23 35431 314028 3.140.28
14 0 (300 00 0 (1 314031 274021 334030 3.040.30 3.240.20
15 0 (30) 0 (10 0 (0.14) 3.040.21 2.540.17 3.540.27 3.240.25 3.140.28
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Table 4 The regression coefficients, F value, p value and R? of sensory attributes of litchi beverage

o AR A )3 R S
A% A F 14 p 1A R?
bo b1 b2 b3 bu b22 bas b1z b1z b23
Y1 3.20 1.42 -0.08 0.03 -0.29 -0.04 0.16 -0.03 -0.13 0.03 17.95** 0.003 0.970
Y2 2.70 0.53 0.05 -0.20 0.34 -0.21 0.49 0.08 0.18 0.18 3.27 0.102 0.855
Y3 3.43 -0.08 0.06 0.61 -0.30 -0.08 -0.33 -0.35 -0.30 0.28 23.96** 0.001 0.977
Yq 3.10 0.60 0.11 -0.01 -0.51 0.11 0.21 0.15 0.00 0.03 10.39** 0.009 0.949
Ys 3.13 0.10 0.08 0.15 -0.77 0.28 -0.07 -0.25 0.05 0.35 4,95* 0.047 0.899
E: BFKF: *p<0.05; **p<0.01.
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Fig.1 Effects of litchi juice syrup content, carbonation time and
pressure on the sensory quality of carbonated litchi beverage
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Table 5 The constraints and targets for optimization by

desirability function approach
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Table 6 The coded variable levels and predicted responses under optimum conditions for carbonated litchi beverages.
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