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Abstract: Objective To mitigate Lycii Fructus surface crust and save drying time during drying process, vacuum pulsed drying
technology was applied to dry Lycii Fructus so as to investigate moisture diffusion regulation and build the drying model. Methods
The effect of different drying temperature (50, 55, 60, and 65 ‘C), vacuum pressure holding time (5, 10, 20, and 30 min), and
atmosphere pressure holding time (2, 4, and 8 min) on drying characteristics, moisture diffusion coefficients and drying activation
energy was explored in vacuum pulsed drying process. Weibull model distribution was used to simulate and analyze Lycii Fructus
drying curves. Results All the drying temperature, atmosphere pressure holding time, and vacuum pressure time holding time had
significant influence on drying time. When drying temperature, atmosphere pressure holding time, and vacuum pressure time holding
time was 60 ‘C, 4 min, and 10 min, respectively, the minimum drying time was achieved to be 284 min. Weibull distribution model can
be well described the vacuum pulsed drying process of Lycii Fructus. The scale parameter was related to drying time and decreased as
drying temperature increased. The drying temperature, atmosphere pressure holding time, and vacuum pressure time holding time had
little influence on the shape parameter. The shape parameter was associated with drying method. The moisture diffusion coefficient and
activation energy were calculated to be 2.02 x 10%—3.56 x 10® m?%s and 36.27 kJ/mol, respectively. Conclusion Weibull
distribution model can well describe the moisture diffusion regulation of vacuum pulsed drying process of Lycii Fructus. The drying
result had a great significance for predicting, controlling and optimizing drying process. On the other hand, the research could provide

technical basis for industrial drying of Lycii Fructus by vacuum pulsed drying technology.
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Fig. 1 Vacuum pulsed dryer
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Fig. 2 Drying curves of Lycii Fructus at different drying
temperatures
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Fig. 3 Drying rate curves at different drying temperatures
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Table 3 Moisture diffusion coefficient at different drying conditions
75 e ERIE A 7’ Defi/(m?s71)
1 InMR=-1.29X1074¢+0.182 7 0.993 4 2.02X1078
2 InMR=-1.67X10"*¢+0.063 9 0.9875 2.62X1078
3 InMR=-2.24X10"4¢+0.172 4 0.989 6 3.51X1078
4 InMR=-2.27X10"*¢+0.005 7 0.986 1 3.56X10°8
5 InMR=-1.94X10"¢+0.132 2 0.994 1 3.04X1078
6 InMR=-1.79X10*¢+0.235 3 0.9813 2.81X10°8
7 InMR=-1.96 X104 ¢+0.149 6 0.994 3 3.07X1078
8 InMR=-1.64X10"*¢—0.026 9 09754 2.57X10°8
9 InMR=-1.71X10"*¢+0.123 8 0.993 6 2.68X1078
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Fig. 8 Relationship curves between moisture diffusion

coefficient and drying temperature
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Fig. 9 Drying Lycii Fructus products of hot air drying (left)
and vacuum pulsed drying technology (right)
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