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Process Optimization for Combined Vacuum-frying and Hot-air Drying of Peach Chips

LI Wei-rong, REN Ai-ging, CHEN Guo-bao
(Lishui Insistute of Agriculture Science, Lishui 323000, China)

Abstract: In combination of hot-air drying, vacuum frying was utilized to process peach chips. Vacuum-frying temperature,
moisture content after vacuum drying and hot-air drying temperature were recognized as main factors that affect oil content of
peach chips. From the results of response surface analysis, it was found that the optimum conditions for the combined vacuum
and hot-air drying of peach chips based on oil content of peach chips were sequential operations of 3 min blanching followed by
vacuum drying at 87.1 °C until a moisture content of 15.9% and hot-air drying at 65.5 ‘C for processing 2 mm thick peach slices.
Considering actual operating situations, vacuum-frying temperature, moisture content after vacuum drying and hot-air drying
temperature were modified to be 87 C, 16% and 66 ‘C, respectively, and the other conditions were kept unchanged. Under the
modified processing conditions, the actual value of oil content in peach chips after hot-air drying was 12.5%, exhibiting 5.9%
relative error when compared to the theoretically predicted value.
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Table 1 Coded variables and their coded levels in response surface

analysis
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Fig.1 Effect of slice thickness on oil content of peach chips
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Fig.2 Effect of blanching time on oil content of peach chips
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Table 2 Experimental design and corresponding results for response
surface analysis

Wiy X1 X2 Xs T 1%
1 -1 -1 0 16.48
2 —1 1 0 14.35
3 1 —1 0 14.19
4 1 1 0 13.35
5 0 -1 -1 18.63
6 0 -1 1 16.43
7 0 1 -1 17.56
8 0 1 1 14.79
9 -1 0 -1 17.34
10 1 0 -1 16.87
11 -1 0 1 17.64
12 1 0 1 13.39
13 0 0 0 12.05
14 0 0 0 12.51
15 0 0 0 12.49
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Table 3 Creditability analysis of the developed regression equation
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Table 4 Significance test of regression coefficients of the developed
regression equation

REOT AdE i R i P i
X 1 —1.00125  0.141401 —7.0809  0.000869
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XaXz 1 —0.1425 0.199972 —0.7126  0.507957
X; 1 3.11 0.208137 14.94206 0.0001
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Fig.3 Response surface and contour plots indicating the effects of
pairwise interactions among three process parameters on oil content of
peach chips
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