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Hot Air Drying Characteristics and Mathematical Modeling of Sugar Infused Sweet Potato Slices

WANG Jun, FANG Sheng, CHEN Jie, MENG Yue-cheng*
(College of Food and Biological Engineering, Zhejiang Gongshang University, Hangzhou 310035, China)
Abstract: After 10 h of infusion in different concentration of sugar solution (10%, 15%, 20%, 30%, 40%, 50% or 70%), sweet
potato slices were subjected to hot air drying and then examined for hot air drying characteristics and effective moisture
diffusivity. The drying data were fitted to Newton, Page, and Henderson and Pabisnine models. The results showed that Page
model fitted best with R? value of 0.982. The sugar content ¢ had a linear relationship with the parameter k, but no relationship
with the parameter n. The effective moisture diffusivity Der under various levels of ¢ were calculated and compared. It was found
that Der had a significant cubic relationship with the initial sugar content value ¢, with R? value of 0.984. The pre-exponential factor
Do and activation energy E= were calculated based on the Arrhenius relationship. Both Do and Ea value of sugar infused sweet potato
slices were larger than those of slices without sugar infusion treatment.
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Table 1 Three commonly used thin-layer drying models
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Fig.1 Drying curves of sweet potato slices infused in different
concentrations of sugar solution
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Fig.2 Effect of sugar content on the effective moisture diffusivity of
sweet potato slices
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Table 3 Fitting test results of experimental data to mathematical models

R A ZHUH R? RMSE

MR = exp(—(b + ac)t) a=0.453, b=10.201 0.944 0.075

MR = exp(— (b + a/c)t) a=—0.027, b=10.436 0.942 0.077

MR = exp(— (b + algc)t) a=0.274, b =0.485 0.943 0.076

MR = exp(—(b + ac)t") a=0.277, b=0.111, n=1.474 0.982 0.043

MR = exp(—(b + a/c)t") a=—0.016, b =0.252, n=1.469 0.979 0.045

MR = exp(— (b + algc)t") a=0.162, b=0.282, n=1.471 0.981 0.044

MR = (b + ac)exp(—(e + dc)t) a =—0.451, b=1.225, d =0.316, e =0.272 0.958 0.065
MR = (b + a/c)exp(—(e + d/c)t) a=10.031, b =0.975, d =—0.018, e =0.433 0.956 0.066
MR = (b + algc)exp(—(e + d Igc)t) a=—0.291, b=0.931, d =0.186, e = 0.468 0.958 0.065
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Fig.3 Drying curves of sugar infused sweet potato slices under
different drying temperatures
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Table 4 Do and E. values of sweet potato slices with and without sugar
infusion treatment
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