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Response Surface Methodology for Optimization of Sterilization Effect on
Fresh—Cut Apple Treated with Acidic Electrolyzed Water

YU Xiaoxia, LI Yan, WANG Tingting, SONG Xing
(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306,China)

Abstract: The sterilization effect of acidic electrolyzed water on fresh— cut apple against
Staphylococcus aureus, Escherichia coli, salmonella and Listeria monocytogenes cells was studied by
response surface methodology and a central composite design with one—factor—at—a—time. Studied
variables of NaCl concentration, time, temperature and solid— liquid ratio were selected for the
determination of optimal conditions with bactericidal ability evaluated. The optimal conditions were
found to be as follows: 6 : 1 liquid—solid ratio (ml./g) and 4.5 g/I. NaCl treated under 25 °C for 6.45
min. Under these conditions, the total bacteria count was reduced from 1.14x10° CFU/g to 9.3% 10’
CFU/g and the reduction rate of bacteria was up to 91.84%. Moreover, this treatment slightly affected
the pH value and the soluble solid contents of fresh— cut apples, while effectively inhibited the
degradation of vitamin ¢ and provided surface browning control.

Keywords: fresh—cut apple, response surface methodology, central composite design, optimization
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Table 2 CCD design matrix along with the experimental
and predicted values of Y

s sl |
1 35 15 5 6

87.92 87.60
2 45 15 5 6 92.98 91.83
3 35 25 5 6 89.20 88.39
4 45 25 5 6 91.83 91.21
5 35 15 9 6 89.74 88.70
6 45 15 9 6 88.37 88.27
7 35 25 9 6 90.81 91.43
8 45 25 9 6 90.09 89.60
9 35 15 5 10 82.88 82.34
10 45 15 5 10 88.83 87.75
11 35 25 5 10 87.36 87.00
12 45 25 5 10 91.01 91.01
13 35 15 9 10 83.44 83.60
14 45 15 9 10 84.58 84.36
15 35 25 9 10 90.09 90.21
16 45 25 9 10 89.69 89.56
17 3 20 7 8 87.74 88.08
18 5 20 7 8 90.51 91.66
19 4 10 7 8 87.74 89.14
20 4 30 7 8 95.04 95.13
21 4 20 3 8 76.27 77.96
22 4 20 11 8 77.81 77.61
23 4 20 7 4 94.86 96.07
24 4 20 7 12 90.48 90.77
25 4 20 7 8 90.84 90.13
26 4 20 7 8 89.46 90.13
27 4 20 7 8 89.08 90.13
28 4 20 7 8 91.21 90.13
29 4 20 7 8 89.86 90.13
30 4 20 7 8 90.33 90.13
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Fig.5 Response surface plot and contour plot describing the interactive effect of NaCl mass

concentration and treatment temperature on bacteria deduction
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Table 4 Effects of different washing methods on the
quality of fresh—cut apples

pH 4.21+0.14 4.32+0.02 4.18+0.01
AP E T R 05U % 13.5+0.35 11.24+0.01 11.28+0.04
VC /388 /(mg /hg)  1.6220.26 2.27+0.25 2.64+0.20
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U AT Ik 91.84% . [R) I, 3% Ak B X d 1S SR A
pH BRI AT [ s e AN K, HL BB G- b1 i 4
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