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Drying characteristics of Chaenomeles sinensis with vacuum pulsed

drying technology based on BP neural network mode
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Abstract: Objective: This study aimed to investigate the drying
characteristic of Chaenomeles sinensis by using vacuum pulsed dr-
ying technology and establish BP neural network model.
Methods: The single factor experiment of drying temperature
(50, 60, 70 C), constant atmosphere time (2, 4., 8 min) and
vacuum time (5, 10, 15, 20 min) on drying time, rehydration
ratio, V¢ and general flavone content as well as microstructure of
Chaenomeles sinensis during vacuum pulsed drying technology
were investigated. Results: All the drying temperature, constant
atmosphere time and vacuum time had significant influence on dr-
ying time(P < 0.05). The moisture effective diffusion coefficient
(D) ranged from 6.044 8 X 10 '° to 12.008 6 X 10 '® m?/s in
different drying conditions and increased with drying temperature
increasing. BP neural network mode consisted of input layer, hid-
den layer and output layer. The input layer included four neurons
named drying time, drying temperature, constant atmosphere
time and vacuum time. The hidden layer included seven neurons
and the output layer included one neuron named moisture
content. The maximum error between simulated and
experimental values was 4.77%. Rehydration ratio decreased as
drying temperature increased and increased first and then
decreased with the extension of atmospheric pressure time and
vacuum time. V¢ and general flavone content increased first and
then decreased with the increasing of drying temperature, atmos-

pheric pressure time and vacuum time. The microstructure indica-
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ted that when drying temperature was 70 “C, the material surface
crusted due to a large amount of water loss. In this case, the wa-
ter migration channel collapsed and blocked. When drying tem-
perature was 50 ‘C, the surface of the material appeared a
cellular porous structure, which was conducive to water diffusion
and migration. Conclusion: The optimal drying process was
drying at temperature 60 ‘C, with atmospheric pressure for 5 min
and vacuum for 15 min. In this circumstance, the drying time,
rehydration ratio, V¢ and general flavone content were 12.1 h,
6.28-20. 05, (71.26 + 0.74) X 1072 mg/g and (19,27 +
0.33) mg/g. respectively. BP neural network model can describe
the vacuum pulsed drying process of Chaenomeles sinensis.

Keywords: Chaenomeles sinensis ; vacuum pulsed drying technolo-
gy; BP rehydration ratio; V¢ general

neural network;

flavone content
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Figure 1 Effects of drying temperature on drying curves
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Figure 3 Effects of normal atmosphere pressure holding

time on drying curves
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Table 2 The moisture effective diffusion coefficient of Chaenomeles sinensis slices with

vacuum pulsed drying conditions
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JiE/C [&] /min [&] /min Du/(X107 1 m? « s 1)

1 50 4 10 InMg=—8.00X10"°¢+0.346 1 0.951 4 8.113 9

2 60 4 10 InMg=—10.45X10"°2-+0.274 7 0.980 7 10.598 8

3 70 4 10 InMr=—11.84X10"°2-+0.385 2 0.910 4 12.008 6

4 60 2 10 InMg=—6.63X10"°¢+0.171 1 0.995 8 6.724 4

5 60 8 10 InMg=—8.54X10 °¢+0.241 3 0.986 9 8.616 0

6 60 4 5 InMg=—5.96X10 °¢+0.211 2 0.974 9 6.044 8

7 60 4 15 InMg=—6.54X10 °t+0.124 5 0.993 9 6.633 1

8 60 4 20 InMg=—7.66X10°t+0.109 0 0.986 3 7.769 0
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Figure 7 Neural network mode of Chaenomeles sinensis

moisture content prediction
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Table 3 Rehydration ratio, V¢ content and general flavone of Chaenomeles sinensis slices with
vacuum pulsed drying conditions
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6 60 4 5 4.81£0.02h 68.45+0.44° 16.550.74
7 60 1 15 5.4740.01¢ 62.1740.634 14.3440.84¢
8 60 4 20 4.97+0.01# 55.25+0.87¢ 10.88+0.35¢
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Figure 11  Microstructure of Chaenomeles sinensis slices

at different drying temperature
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