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Tab.1 Model of thin-layer drying

5 R B CRAGIEE =N S5 3CHk
1 Lewis MR =exp( —kt) [8]
2 Page MR = exp( - k") [9]
3 Henderson and Pabis MR = aexp( - kt) [10]
4 Logarithmic MR =aexp( ki) +¢  [11]

Approximation of MR =aexp( —kt) +

W

[12]

diffusion (1 -a)exp( —kbt)
6 Wang and Singh MR =1 +at + bi* [13]
Simplified Fick’s
7 MR = aexp( —ct/L?) [14]

Diffusion

a,b,c,n,L,k NFERE,

L6 K*SBRTHARHIE
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8 mDyt
InMR =1n —; - 5 o (4)
T 4L
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Fig.1  Effect of drying temperature on moisture content of

dry basis of white Hypsizygus marmoreus
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Fig.2 Effect of drying temperatures on drying

rate of white Hypsizygus marmoreus
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Fig.3 Effect of drying power on moisture content of dry

basis of white Hypsizygus marmoreus
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Fig.4  Effect of drying power on drying rate of

white Hypsizygus marmoreus
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k=0.06391 —-5.008 44 x10 °P +
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Tab.2  Fitting results of drying models

Fe t/C P/W T AR A R? Y (x107*) RMSE( x107?)
60 1125 k=0.03116 0.998 86 1.15273 1.04
70 1125 k =0. 050 36 0.999 34 0.99192 0. 50
80 1125 k =0.063 59 0.999 13 1.55124 0. 62
90 1125 k=0.083 16 0.999 81 0.42273 0.13
70 675 k=0.047 39 0.999 70 0.437 34 0.22
70 900 k =0. 049 60 0.999 43 0. 848 80 0. 42
70 1350 k=0.053 64 0.999 29 1.079 45 0. 54
60 1125 k=0.04117, n=0.92530 0. 999 60 0. 401 32 0.32
70 1125 £=0.03578, n=1.10263 0.999 85 0.223 09 0.09
80 1125 £=0.03502, n=1.18753 0.999 91 0.16193 0. 05
90 1125 £=0.05345, n=1.143 51 0.999 96 0. 090 05 0.02
70 675 £=0.04026, n=1.048 30 0.999 81 0.28297 0.11
70 900 £=0.03675, n=1.089 77 0.999 84 0.241 41 0.09
70 1350 £E=0.03677, n=1.11511 0.999 76 0.369 96 0.15
60 1125 £=0.03099, a =0.99391 0.998 76 1.246 79 1.56
70 1125 £=0.05046, a =1.002 65 0.999 19 1.22201 0.99
80 1125 k=0.063 66, a=1.00185 0. 998 85 2.056 64 0. 62
90 1125 £ =0.083 18, a =1.000 37 0.999 71 0. 633 40 0.13
70 675 £=0.04745, a=1.001 62 0.999 63 0.53997 0.22
70 900 £=0.04969, a =1.002 44 0. 999 30 1. 045 66 0. 42
70 1350 £=0.05373, a=1.00236 0.999 12 1.33502 0.53
60 1125 £=0.03254, a=0.98346, c=0.014 68 0. 999 69 0.308 53 0.21
70 1125 £=0.04946, a=1.008 61, ¢ = —0.006 7 0.999 10 1.350 68 0. 41
80 1125 £=0.06177, a=1.01106, ¢= —0.009 81 0. 998 69 2.339 34 0. 47
90 1125 k=0.08155, a=1.0059, c= —0.0057 0.999 59 0. 896 05 0.09
70 675 k=0.04725, a=1.00283, c= —0.001 38 0.999 52 0. 709 20 0.21
70 900 £=0.04883, a=1.00765, c= —0.005 86 0.999 21 1.18559 0.36
70 1350 £=0.05319, a=1.00539, ¢= —0.003 36 0.998 87 1.703 31 0.51
60 1125 k=0.03117, a=1, b=1.00000 0.998 53 1. 48209 1.04
70 1125 £=0.02994, a=1.00009, b=1.000 00 0.810 18 286. 000 00 810. 18
80 1125 £=0.03345, a=1.00009, b=1.000 00 0. 697 90 538. 000 00 107. 60
90 1125 k=0.46045, a= —0.41963, b=0.216 43 0.999 94 0.140 10 0.01
70 675 k=0.04739, a=1.00000, b=1.000 00 0.999 51 0.728 91 0.22
70 900 £=0.0496, a=1.00000, b=1.000 00 0. 999 06 1.414 67 0. 42
70 1350 k=0.05365, a=1.00000, b=1.00000 0.998 81 1.799 08 0. 54
60 1125 a=-0.016 80, b =0.000 066 0. 885 58 115. 400 00 92.30
70 1125 a=-0.02897, b=0.000 200 0. 952 39 71.700 00 28.70
80 1125 a=-0.03601, b=0.000 300 0.959 78 71. 600 00 21.49
90 1125 a=-0.04665, b=0.000510 0.97155 62. 800 00 12.56
70 675 a=-0.02819, b=0.000 190 0.954 82 66. 800 00 26.72
70 900 a=-0.02879, b=0.000 190 0.953 75 69. 400 00 27.77
70 1350 a=-0.029 64, b=0.000 200 0. 940 38 90. 200 00 36. 08
60 1125 a=0.99395, c=1.67824, L= -7.358 81 0.998 59 1.42491 0.99
70 1125 a=1.00263, c=1.58323, L= -5.60152 0.998 92 1. 629 35 0. 49
80 1125 a=1.00185, ¢c=0.01084, L= -0.412 66 0.998 27 3.084 97 0. 62
90 1125 a=1.00037, ¢=0.24941, L =1.731 60 0.999 43 1.266 8 0.13
70 675 a=1.000162, ¢=0.16744, L=1.87851 0.999 51 0.719 96 0.22
70 900 a=1.00245, ¢=0.15077, L =1.74176 0.999 07 1.39422 0. 42
70 1350 a=1.00238, ¢=0.12689, L=1.53662 0.998 82 1.780 03 0.53
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Fig.5 Comparison of experimental value and predicted

value under different drying temperatures

Fig.6 Comparison of experimental value and predicted value

under different infrared drying power
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Tab.3  Effective moisture diffusion coefficient of white Hypsizygus marmoreus

1/C P/W e G T AR R D/ (m+s™h)

60 1125 InMR = —4.1943 x 10 *¢-0.207 6 0. 996 81 2.723 x10~°

70 1125 InMR = —8.044 23 x10 %1 0. 122 47 0. 988 57 5.222 x107°

80 1125 InMR = -1.07 x 10 3¢ -0. 072 98 0.992 73 6.946 x 10 ~°

90 1125 InMR = - 1.4 x10%¢ -0. 037 79 0.996 35 9.088 x 10 ~°

70 675 InMR = —7.467 15 x10 ~*1 0. 085 55 0. 996 54 4.847 x107°

70 900 InMR = -7.88362 x10 %1 -0.118 86 0. 989 42 5.117 x10~°

70 1350 InMR = —8.077 01 x10~*1 0. 118 86 0. 988 61 5.243 x107°
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Fig.7 Relationship between effective moisture diffusion
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coefficient and drying temperature
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Drying Characteristics and Kinetics Model of White
Hypsizygus marmoreus with Medium and Short
Wave Infrared Radiation

CHEN Jianfu'*?,  WANG Shaoyun™"*, LIN Meixi’
(1. School of Food Engineering, Zhangzhou Institute of Technology, Zhangzhou 363000, China;
2. College of Biological Science and Technology, Fuzhou University , Fuzhou 350108 , China;
3. Minzhong Food Corporation Limited , Putian 351100, China)

Abstract; In order to improve the shelf life of white Hypsizygus marmoreus, the medium and short wave
infrared radiation was used to dry white Hypsizygus marmoreus, and effects of drying temperature (60,
70, 80, 90 °C) and drying power (675, 900, 1 125, 1 350 W) on drying characteristics of white
Hypsizygus marmoreus were investigated. Drying process were fitted through 7 commonly used drying
models of agricultural products and a kinetics model of middle and short wave infrared drying in white
Hypsizygus marmoreus was established. Results showed that both drying temperature and drying power
had effects on the drying process of white Hypsizygus marmoreus. However, drying temperature had a
greater impact on the drying process. The moisture content of drying base was obviously declined with the
increase of drying temperature. Drying process was controlled by internal moisture diffusion, and the
slowdown phase was the main stage. The predicted value of the Page model fitted well with the
experimental value, which could accurately reflect the infrared drying process of the white Hypsizygus
marmoreus , and could be used to describe the infrared drying process of white Hypsizygus marmoreus
quantitatively under different drying temperatures and powers. When the drying power was 1 125 W, the
effective moisture diffusion coefficient of white Hypsizygus marmoreus was increased with the increase of
drying temperature, which was from 2. 723 x 10 ™* m*/s t0 9. 008 x 10 ~* m*/s accompanied by the drying
temperature raising from 60 C to 90 C. At drying temperature of 70 °C, the effective moisture diffusion
coefficient increased from 4. 847 x 10~ m’/s to 5.243 x 10 ° m>/s when the drying power increased
from 675 W to 1 350 W. The midium and short wave infrared drying activation energy of white Hypsizygus
marmoreus was 39. 45 J/mol. This study aims to provide the theoretical reference to the medium and shot
wave infrared radiation drying process design, equipment selection, and production control of white

Hypsizygus marmoreus.

Keywords: white Hypsizygus marmoreus ; medium and short wave infrared radiation; drying temperature ;

drying power; kinetics model
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