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Abstract: Objective: This study aimed to improve both the drying

rate and quality of Undaria pinnatifida. Methods: Microwave
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vacuum drying experiment was carried out under different micro-
wave power density, vacuum degree and pulse intermittent condi-
tions. The thin layer drying model was established and the mass
and heat transfer parameters were calculated. The drying process
parameters were optimized by Lo (3') orthogonal test with indi-
cators of drying time, sensory quality. rehydration rate, energy
consumption and material temperature. Results: Page model was
found fit the drying kinetics well, and the change of drying kinet-
ics showed obvious dependence on energy contribution of drying
conditions. The effective moisture diffusion coefficient ranged
from 2.38 X109 to 1.49X 108 m?/s and increased with the mi-
crowave power density. The enthalpy and entropy decreased,
while the Gibbs free energy increased with the increase of drying
temperature. The drying activation energy of U. pinnati fida was
4.51 kJ/mol. When the microwave power density was 4.5 W/g,
with vacuum degree 80 kPa, the moisture content was reduced to
12. 30% within 16 min,
0.04 kW « h/g H,O, with rehydration rate of 1 885.69% at an

and the energy consumption was

average drying temperature of 26.71 “C. The leaves of U. pinnat-
ifida were in dark green, {lat and free of burning spots and bub-
bles. Conclusion; Microwave vacuum drying was a suitable
method for drying U. pinnatifida with high efficiency, controlla-
ble quality. Most importantly, few difference between rehydrated
specimen and fresh materials was found.

Keywords: Undaria pinnatifida ; microwave vacuum drying; heat

and mass transfer; quality
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Table 1 Mathematial models that describe thin
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Moisture curves of Undaria pinnatifida Suringar with different factor
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Figure 2 Drying model validation

4 W/g.i#%:,70 kPa  y=-—0.363 7x+0.696 5 1.475 5E—09

4 W/g.#%2.80 kPa  y=—0.351 4x+0.689 5 1.080 8E—09
4 W/g,10—20,90 kPa y=—0.352 8x+0.652 6 1.431 4E—09

4 W/g,20—10,90 kPa y=-—0.330 4x+0.688 0 1.340 7TE—09
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Table 6

®6 ARARMENEZRE . EZEMERLE TETENEKE
Rehydration rate of Undaria pinnatifida Suringar with different microwave powers,
vacuum degrees and intermittent ratios %
IR/ (W - g 1) B2/ kPa ] 8K 1
3 4 5 70 80 90 10—20 20—10 5

1880.07 1 885.81 1 884.88 1 883.24 1879.70 1 885.81 1879.97 1 880.87 1 885.81
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