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Determination of Boxthorn Drying conditions and using Agricultural Dryer
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This study was carried out to define the optimum drying conditions for Lycium chinense Miller as a useful healthy food,

because recently the cultivation area and yield of this fruit are increased. The experiments of two varieties were performed
at the temperature of 45C, 50C, 55C and 60°C. The drying ratio was the slowest and quality was the best at the drying
temperature of 45°C. The drying temperature was higher, drying ratio was more faster and the quality became worse. The

difference of drying ratios between the varieties was insignificant. The energy consumption per hour was the minimum at

the drying temperature of 45°C, but the total energy consumption was the maximum for the long drying time. Also, the
energy consumption at the drying temperature 50°C, 55C and 60C was not very different from others. Considering the

drying ratio, quality and energy consumption, the drying time of 36 hours at the drying temperature of 50°C was the most

optimum condition.
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where, A/, : Wet basis moisture content (dec.)
W, : Weight of water (dec.)

W, : Weight of drymatter (dec.)

Fig. 1 Temperature sensor locations in agricultural products dryer.
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M(t) : Moisture content at time t (%)
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M, : Initial moisture content (%)
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after and before drying

Ab : Difference values of the yellowness between
after and before drying
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Fig. 2 Changes of drying temperature during drying.
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Fig. 3 Changes of relative humidity during drying.
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Fig. 4 The drying rate curves of according to the boxthorn kinds.
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Table 1 Drying time, drying rate and final moisture contents
according to drying temperature

Drying temperature (C)
45C | 50C | 55C | 60C
Drying time (h) 72 36 24 16
Drying rate (%/h) 1.00 | 2.07 | 3.13 4.36
Final moisture contents (%,w.b.)| 11.7 100 | 948 9.36
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Fig. 5 The drying rate of according to the boxthorn kinds.
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Fig. 6 Moisture ratio curves according to drying temperature.
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Table 2 Total energy consumption according to drying temperature

Drying temperature (C)
45C | 50C | 55C | 60TC
Total energy consumption (kWh) | 102.5 | 554 | 48.7 | 40.1
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Table 3 The analysis result of chromaticity of according drying
temperature

Drying temperature (C) L a b AE
45C 31.30 20.38 23.09 4391
50C 32.66 19.96 21.90 44.10
55C 35.44 19.52 24.46 47.27
60C 34.39 21.06 25.05 47.47
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