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Abstract: Lotus seeds are dried for storage. The effects of microwave vacuum drying (MVD) on lotus seeds were assessed. The effects of
different drying parameters (microwave power density and degree of vacuum) on the drying characteristics, microstructure, and physical
properties (shrinkage and rehydration) of lotus seeds were studied. A box counting method (BCM) was used to quantitatively describe the fractal
characteristics of the microstructure of dried lotus seeds. The normalized change of the fractal dimension (AFD/FDy) was used to construct the
functional relationship between physical properties, including shrinkage and rehydration, and the microstructure of lotus seeds dried by MVD.
The results indicated that the time required for lotus seeds to be dried to equilibrium moisture content decreased with increasing microwave
power density or degree of vacuum. With increasing microwave power density, the shrinkage of lotus seeds initially decreased but subsequently
increased. Additionally, the rehydration of lotus seeds initially increased but subsequently decreased. The shrinkage of lotus seeds decreased
gradually with an increase in the degree of vacuum (from -60 kPa to -90 kPa). However, the rehydration of lotus seeds initially increased and
subsequently decreased. The analysis of dimension could qualitatively describe the microstructure of the lotus seeds dried by MVD. Shrinkage
and rehydration of lotus seeds increased with an increase in AFD/FDy. The higher the fractal dimension, the higher the degrees of lotus seed
shrinkage and rehydration. Furthermore, a linear relationship was observed between AFD/FD, and shrinkage/rehydration, and the fractal
dimension analysis could be used to predict the physical properties of lotus seeds.
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Table 1 Effect of different microwave power densities on

the physical properties of dried lotus seeds

EVE LS
MVD Ak HCHE F 1% FREY
5 W/g, -80 kPa 50.9+0.36° 177.8+0.13°
10 W/g, -80 kPa 50.50.02° 182.6+0.44°
15W/g,-80kPa  47.8+0.09° 193.0+0.49°
20 W/g, -80 kPa 52.840.21° 176.7+0.25¢
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Table 2 Effect of different microwave power densities on

the physical properties of dried lotus seeds

MVD Ak I
” WA 1% - &7
-60 kPa, 15 W/g 51.6+0.32° 178.1+0.52°
70 kPa, 15 W/g 50.940.11% 179.7+0.05°
-80 kPa, 15 W/g 47.8+0.09% 193.0+0.49°
-90 kPa, 15 W/g 46.2+0.52¢ 187.5+0.22°
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