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Abstract

The purpose of this study was to verify the drying characteristics of steamed sweet potato and to establish optimal
drying conditions for far-infrared drying of steamed sweet potato. 4 kg of steamed sweet potato was sliced to thick-
nesses of 8 and 10 mm, and dried by a far-infrared dryer until a final moisture content of 25+0.5%. The far-infrared
dryer conditions were an air velocity of 0.6, 0.8 m/s and drying temperature of 60, 70, and 80°C. The results can
be summarized as follows. The drying time tended to be reduced as temperature and air velocity for drying
increased. The Lewis and Modified Wang and Singh models were found to be suitable for drying of steamed sweet
potato by a far-infrared dryer. The color difference was 35.09 on the following conditions: Thickness of 8 mm, tem-
perature of 80°C, and air velocity of 0.8 m/s. The highest sugar content (59.11 °Brix) was observed on the condi-
tions of a thickness of 8 mm, temperature of 80, and air velocity of 0.8 m/s. Energy consumption decreased on the
conditions of higher temperature, slower air velocity, and thinner steamed sweet potato.
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M,: Moisture content (decimal, w.b.)

W,,: Water weight of sample (g)

W,: Weight of dry matter of sample (g)
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MR: Moisture ratio (-)
M,: Moisture content at drying time (%, d.b.)
M,: Equilibrium moisture content (%, d.b.)
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Fig. 1. The schematic diagram of far-infrared dryer of conveyer type. O Motor, @ Drying chamber, ® Far-infrared heater, @ Belt

conveyer, & Blast fan, ® Control box.
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M,: Initial moisture content (%, d.b.)
M,,: Middle moisture content (%, d.b.)
M;: Final moisture content (%, d.b.)
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V: Volume (cm®)
T: Drying temperature (°C)
AV: Air velocity (m/s)
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Table 1. Semi-theoretical and empirical drying models

No. Model name Model
1 Page MR = exp(-Pt%)
2 Lewis MR = exp(—kt)
3 Modified Wang and Singh MR =C + Bt + At

MR : moisture ratio (—)
P, q, k, C, B, A : model constants (—)
t : time (min)
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Lee et al., 2010).

AE = JALZ + Aa? + Ab? 5)

AE: Difference values of the color between after and
before drying

AL: Difference values of the lightness between after and
before drying

Aa: Difference values of the redness between after and
before drying

Ab: Difference values of the yellowness between after
and before drying
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Fig. 2. Drying curves of steamed sweet potato according to far-
infrared drying conditions at 8 mm thickness.
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Fig. 3. Drying curves of steamed sweet potato according to far-
infrared drying conditions at 10 mm thickness.

Table 2. Statistical results of the measured values fitted to the predicted values for drying models

Drying conditions Statistical results of drying models
. . . Lewis Modified
Thickness Temperature Air velocity Wang and Singh
(mm) °C) (m/s)

R? RMSE R? RMSE R? RMSE
60 0.6 0.9943 0.0133 0.9827 0.0232 0.9914 0.0182
0.8 0.9880 0.0195 0.9720 0.0297 0.9841 0.0230
3 70 0.6 0.9883 0.0190 0.9638 0.0334 0.9852 0.0213
0.8 0.9892 0.0191 0.9688 0.0325 0.9938 0.0145
20 0.6 0.9926 0.0156 0.9743 0.0289 0.9859 0.0220
0.8 0.9887 0.0196 0.9701 0.0318 0.9852 0.0224
60 0.6 0.6867 0.1074 0.9812 0.0263 0.9958 0.0134
0.8 0.9955 0.0131 0.9807 0.0271 0.9936 0.0172
10 70 0.6 0.9728 0.0314 0.9837 0.0242 0.9971 0.0103
0.8 0.8396 0.0736 0.9877 0.0204 0.9725 0.0304
20 0.6 0.9888 0.0206 0.9792 0.0281 0.9846 0.0242
0.8 0.8918 0.0610 0.6447 0.1105 0.9984 0.0075

R? : determination coefficient
RMSE : root mean square error
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Fig. 4. Comparison of measured and predicted moisture ratios

with far-infrared drying time by the drying models at drying

conditions of thickness 10 mm, temperature 60°C, air velocity

0.6 m/s (A) and thickness 8 mm, temperature 80°C, air velocity

0.8 m/s (B).
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Fig. 5. Comparison of the color difference according to drying
conditions. Values are meantSD. Means with different letters (a-d)
above the bars are significantly different by Duncan’s multiple
range test (p<0.05).
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above the bars are significantly different by Duncan’s multiple
range test (p<0.05).
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