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Analysis of Moisture Transfer of Potato Slices during
Drying Using Low-field NMR

ZHU Wenxue'? YOU Taifei' BAI Xiting'> LIU Sijia'® HOU Yaling'
(1. College of Food and Bioengineering, Henan University of Science and Technology, Luoyang 471023, China
2. Agricultural Product Drying Technology and Equipment of Henan Engineering Technology Research Center, Luoyang 471023, China)

Abstract; In order to study the law of internal water migration in the process of potato chip heat pump
drying, the changes of transverse relaxation time T, and peak area A, were analyzed by low-field NMR
technique, and a dynamic model was established for different states of moisture change in the drying
process. The results showed that in the process of heat pump drying, increasing the hot air temperature
can significantly increase the drying rate and accelerate the migration rate of bound water, immobilized
water and free water. In the drying process, the free and bound water was changed before the immobilized
water, and the free water content was remained basically the same for the first 90 min, and then dropped
rapidly. The proportions of the immobilized and bound water both showed a rise and then decrease. In
the trend, after the free water was removed, the immobilized water and the bound water successively
reached a maximum value, and as the drying proceeding, the flowing water was gradually removed, and
then the bound water started to be removed until the drying was completed. The heat pump drying process
of potato slices belonged to internal diffusion control, and the effective water diffusion coefficient was
ranged from 5.228 x 10 ® m*/s to 1. 434 x 10 " m*/s. A dynamic model was established for the changes
of moisture content and its content in different stages of potato slice drying with time. The coefficient of
determination of all models was greater than 0.98, which was a good predictor of the law of moisture
migration of potato slices in different states during the drying process.

Key words; potato; drying; moisture transfer; low-field nuclear magnetic resonance; mathematical
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Fig. 1  Variation curves of moisture ratio at different

air temperatures
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Fig.2 Variation curves of drying rate at different

air temperatures
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Fig.3 Inversion spectrum of transverse relaxation

time T, of fresh potato sample
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Fig.4 Spectra of T, relaxation of fresh potato during drying

process at 60°C
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Fig.5 Free water area changing curves of potato slices

with drying time at different temperatures
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Fig.6 Immobilized water area changing curves of potato

slices with drying time at different temperatures
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Fig.7 Bound water area changing curves of potato slices

with drying time at different temperatures

X EE K A3 RS r s vl i, SR EY) TR
b AR N B K AR LA E 4 A KB A G
KRS GRS, Z G AN 5 s K 456Kk
ARG AR S5 5 K AN 5 I Bl K R A AR AR B A R S T
2.3 KDBRTHAHITERERELE
2.3.1 JKIPARY AR

1 Al A, TR R B AR 40 ~ 70°C 1, D, A
5.228 x10 * m*/s FF}5) 1.434 x 107 m’/s, I T}
MR EE 3K 174.23% , [5Gl BE X D, A 25 m . i
FETE @ YRR K o3 T Bl RS K, (45 7K 43 4 i RE
B WCAE SE PR AR 77 o AT e R B B 2R R
o HE T A R 3 SRR 36 LA R R e
70°C B 8 5 R 4 A8 Jin

®1 DREYVAHASBERY HEH

Tab.1 Effective moisture diffusivity of potato slices
at different temperatures
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40 InM, = -0.005 16¢ +0.174 0.984 5.228 x10°®
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