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Process Parameter Optimization for Ultrasonic-assisted Osmotic Dehydration of Yacon

SHI Qi-long, ZHAO Ya, ZHENG Ya-qgin
(School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255049, China)
Abstract : The current study aimed to use response surface methodology to optimize process parameters for the osmotic
dehydration of yacon under the assistance of ultrasonic. A series of one-factor-at-a-time experiments were conducted to
investigate the effects of thosmotic dehydration time and temperature, ultrasonic power, sucrose concentration and ultrasonic
treatment time on water loss (WL) and solid gain (SG). Further, quadratic regression orthogonal rotation combination design was
used to model WL, SG and WL/SG ratio with respect to thosmotic dehydration time and temperature, sucrose concentration and
ultrasonic treatment time, and the three models developed were analyzed by response surface methodology. Ultrasonic assis-
tance was found capable of enhancing the smotic dehydration of yacon. In terms of the importance in affecting WL, the four
investigated process parameters ranked in the following order: osmotic dehydration temperature, osmotic dehydration time,
sucrose concentration, and ultrasonic treatment time, and the order for affecting SG was osmotic dehydration time, ultrasonic
treatment time, osmotic dehydration temperature, and sucrose concentration, and for affecting WL/SG ratio osmotic dehydra-
tion time, sucrose concentration, ultrasonic treatment time, and osmotic dehydration temperature. The optimal ultrasonic-
assisted osmotic dehydration parameters were osmotic dehydration temperature of 41 ‘C, osmotic dehydration time of 1.7 h,
sucrose concentration of 60.18 %, and ultrasonic treatment time of 35 min. Under the optimal process conditions, An average
SG/WL ratio of 0.059 was achieved.
Key words: yacon; osmotic dehydration; ultrasound wave; response surface methodology
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Fig.1 Effect of osmotic dehydration temperature on WL and SG
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Fig.3 Effect of sucrose concentration on WL and SG
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Fig.4 Effect of ultrasonic treatment time and power on WL and SG
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Table 2 Quadratic regression orthogonal rotation combination design
and corresponding results

RIS X X Xs Xa Yi(WL)/%  Y2(SG)/% Ys(SG/WL)
1 -1 -1 -1 -1 59.52 6.33 0.106
2 -1 —-1 -1 1 60.86 7.01 0.115
3 -1 -1 1 -1 61.00 6.44 0.106
4 -1 -1 1 1 61.22 7.05 0.115
5 —1 1 -1 -1 60.83 6.47 0.106
6 —1 1 -1 1 62.50 6.78 0.108
7 —1 1 1 -1 68.58 4.27 0.062
8 —1 1 1 1 70.02 5.55 0.079
9 1 -1 -1 -1 66.98 6.62 0.099
10 1 -1 -1 1 67.14 5.48 0.082
11 1 -1 1 -1 66.65 5.85 0.088
12 1 -1 1 1 67.95 5.24 0.077
13 1 1 -1 -1 66.76 6.10 0.091
14 1 1 -1 1 67.42 6.94 0.103
15 1 1 1 -1 69.93 4.11 0.059
16 1 1 1 1 71.21 4.71 0.066
17 =2 0 0 0 60.72 6.40 0.105
18 2 0 0 0 67.15 4.48 0.067
19 0 —2 0 0 60.35 5.67 0.094
20 0 2 0 0 67.29 6.90 0.103
21 0 0 —2 0 64.14 6.21 0.097
22 0 0 2 0 68.51 4.25 0.062
23 0 0 0 —2 64.92 2.31 0.036
24 0 0 0 2 66.36 3.67 0.055
25 0 0 0 0 64.31 3.77 0.059
26 0 0 0 0 65.47 3.55 0.054
27 0 0 0 0 66.66 3.78 0.057
28 0 0 0 0 67.78 2.79 0.041
29 0 0 0 0 67.16 2.62 0.039
30 0 0 0 0 66.08 2.63 0.040
31 0 0 0 0 66.17 2.31 0.035
32 0 0 0 0 65.40 3.34 0.051
33 0 0 0 0 65.45 341 0.052
34 0 0 0 0 66.69 3.58 0.054
35 0 0 0 0 65.65 3.49 0.053
36 0 0 0 0 65.32 341 0.052
x3 EATERH
Table 3 Regression equation coefficients
EIVEEY3 Y1 Y2 Ys
g et bo 65.5597** 5.1564** 0.0789**
b1 2.1821** 0.1354 —0.0010
st b2 1.6587** 0.4554** 0.0048**
- bs 1.3871** —0.0813 — 0.0032*
bs 0.4562* — 0.1746* — 0.0032*
bu —0.4182* 0.6080** 0.0099**
o b2z — 0.4470* 0.3543** 0.0058**
R
bas 0.1793 1.0918** 0.0164**
bas 0.0080 —0.1032 —0.0015
b1 — 0.7956** 0.5269** 0.0089**
bis — 0.6044* —0.0031 0.0006
- bia — 0.0794 0.0419 0.0009
AR
bas 1.2444%* 0.0631 — 0.0008
b2s 0.1269 0.0231 0.0001
bas 0.0256 0.0456 0.0007
R? 0.928 0.938 0.937
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Fig.5 Response surface plots for the pairwise effects of osmotic
dehydration temperature, osmotic dehydration time and sucrose
concentration on WL
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Fig.6 Response surface plots for the pairwise effects of osmotic
dehydration temperature and osmotic dehydration time on SG
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