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Process Optimization for Drying of Yacon by Hot Air Combined with Microwave

SHI Qi-long, ZHAO Ya, ZHENG Ya-qgin
(School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo

255049, China)
Abstract: In this work, hot air and microwave were combinedly used to dry yacon and its drying characteristics were explored
under varying conditions of sample thickness, air temperature, and microwave power. Quadratic regression orthogonal rotary
combination design was used to optimize total color change ( AE) and drying time with respect to hot air temperature, water content
at conversion point and microwave mass specific power. The results showed that the optimal process parameters of hot air
drying were sample thickness of 2—4 mm, air temperature of 70 ‘C and those of microwave drying were sample thickness of
4 mm and microwave mass specific power of 2 W/g. The importance of factors affecting AE resulting from hot air combined with
microwave treatment dropped in the following sequence: microwave mass specific power, hot air temperature and water content
at conversion point, and water content at conversion point was the most important factor affecting drying time, followed by hot
air temperature and microwave mass specific power. The optimal parameters for drying yacon by hot air combined with
microwave treatment were sample thickness of 4 mm, hot air temperature of 68.1 ‘C, water content at conversion point of
61.0% and microwave mass specific power of 2.6 W/g. Under the optimal process conditions, the color change AE was 21.53,
the drying time t 172 min, the rehydration rate Rr 4.12, and the shrinkage rate Sr 84.35%.
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Table 1 Factors and their coded levels in quadratic regression
orthogonal rotation composite design
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Fig.1 Effect of temperature on hot air drying curve of yacon
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Fig.2 Effect of temperature on hot air drying rate curves of yacon
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Table 2 Effect of hot air temperature on AE, Rr, and Sr
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Fig.3 Effect of microwave mass specific power on drying curves of
yacon
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Table 3 Effect of microwave mass specific power on AE, Rr, and Sr

o R e Th = (W) SRR /mm AE Re Sr/%
2 26.67 437 86.67

1 4 24.09 4.27 83.33

6 24.63 3.70 85.17

2 27.06 487 88.00

2 4 23.61 457 80.83

6 24.75 3.91 82.50

2 27.80 3.78 86.67

3 4 25.04 3.75 81.67

6 28.33 2.99 73.33
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Table 4 Quadratic regression orthogonal rotation composite design and
corresponding experimental results

LA X1 Xz Xs AE t
1 —1 -1 -1 27.93 160
2 —1 —1 1 24.69 175
3 —1 1 —1 26.73 197
4 —1 1 1 23.97 212
5 1 —1 —1 32.20 188
6 1 —1 1 28.30 195
7 1 1 —1 29.83 218
8 1 1 1 25.59 225
9 —1.682 0 0 24.42 220
10 1.682 0 0 28.83 160
11 0 —1.682 0 26.89 138
12 0 1.682 0 25.52 175
13 0 0 —1.682 27.91 165
14 0 0 1.682 20.24 195
15 0 0 0 24.88 174
16 0 0 0 23.02 175
17 0 0 0 22.97 173
18 0 0 0 21.86 174
19 0 0 0 20.94 173
20 0 0 0 22.14 175
21 0 0 0 21.26 173
22 0 0 0 22.94 172
23 0 0 0 22.25 175
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Table 5 Coefficients of the fitted quadratic regression models for total
color change and drying time

EPEES - Y1(AE) Ya(t)
Gitell bo 25.0135** 182.048**
bs 1.4657** — 13.393**
— I b2 —0.6813 — 14.367**
bs — 1.9799** — 6.916**
bt 1.7767** 10.031**
R b2z 1.6281** —0.073
bas 0.8699* 6.495%*
b —0.3950 —0.050
2 HI bis —0.2675 0.057
bas 0.0175 0.066
R? 0.867 0.818

W b AR IR 1= RORERE, 2= B EKE, 3=fnE
HI#., «.P <0.05, ««.P <0.01.
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