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Hot air drying characteristics and model of Mango slices
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Abstract: Objective: In order to predict and control the hot air

drying process of Mango. Methods: Using fresh Mangifera
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indica Linn as experimental material, the effects were studied in
different hot air temperatures (60, 65, 70 ‘C) and different
thickness of Mango slices (0.8, 1.0, 1.2 cm) on the drying
curve, drying characteristic curve and effective moisture diffusion
coefficient of Mango. Selecting six commonly used drying models
suitable for fruits and vegetables for fitting, analysis, and
validation, the most suitable model for Mango hot air drying was
selected. Results: With the increase of temperature and the
decrease of slice thickness, the drying rate of Mango slices was
accelerated, resulting in shorter drying times. The effective
diffusion coefficient of water increases with the increase of
temperature and thickness. in the range of 1.401 39 X 10~ ° to
3.655 46 X101 m?/s. R? of Logarithmic model was the largest.
and X2 and RMSE were the smallest, which were 0.998 87,

0.000 124 779 and 0. 001 37 respectively. Conclusion: The
predicted values are basically consistent with the experimental
values, accord with Mango hot air drying, it can better reflect the
changing law of moisture content of Mango slices during drying.
Keywords: Mango; hot air drying; drying characteristics; drying

model; Logarithmic model
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Table 1  Drying model
LT 24 ik R 7 FE = MR 28
Wang and Singh Mr=at>+bt+1 ab
Page Mg =exp(—ktn) k.n
Lewis Mr=aexp(—hkt) ak
Newton Mg =exp(—Fkt) k

Logarithmic Mr=aexp(—kt)+C ak.c

Henderson and pabis Mgr=aexp(—kt) a.k
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Figure 1

Drying curves of different hot air temperatures
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Figure 2 Drying rate curves of different hot

air temperatures
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Figure 3 Effects of different slice thickness on

drying curve
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Figure 4 Effects of different slice thickness on

drying rate curve
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Table 2 Effective water diffusion coefficient

of Mango slices

S EK O A R R

JEERE /em g/ °C
(X107 19 m? s 1)
0.8 60 1.401 39
65 2.064 16
70 2.673 88
1.0 60 2.400 55
65 3.564 94
70 3.646 58
1.2 60 2.905 25
65 3.655 46
70 3.291 90
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Table 3 Fitting results and analysis of six models

F A WEE/C JREJE/em R? X RMSE FLH 28
Wang and Singh 60 0.8 0.998 56 0.000 123 101 0.001 35 a=0.001 27
b=—0.089 16
60 1.0 0.996 83 0.000 291 846  0.004 09  a=0.001 29
b=—0.083 19
60 1.2 0.995 30 0.000 407 402 0.005 70 a=0.001 61
b=—0.085 16
65 0.8 0.994 58  0.000 557 011  0.005 01 4 =0.001 28
b=—0.105 23
65 1.0 0.988 77 0.001 220 000  0.013 45 4 =0.002 05
b=—0.105 26
65 1.2 0.996 90  0.000 277 978  0.003 61 @ =0.001 63
b=—0.089 88
70 0.8 0.997 17 0.002 585 490  0.002 33 @ =0.003 29
b=—0.126 99
70 1.0 0.997 89 0.000 189 490  0.002 08  a=0.002 93
b=—0.114 93
70 1.2 0.997 83 0.000 181 217 0.002 54  a=0.001 55
b=—0.085 48
- 0.995 98  0.000 389 622 0.004 46
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F WEE/C R /cm R? X? RMSE [LEVES
Page 60 0.8 0.992 17 0.000 794 415  0.009 53 £ =0.053 82
n=1.440 90
60 1.0 0.988 06  0.001 280 000 0.019 27 k=0.043 51
n=1.480 19
60 1.2 0.995 99  0.000 406 719 0.006 10 £=0.048 72
n=1.409 07
65 0.8 0.988 03 0.001 460 000  0.014 63  £=0.054 48
n=1.606 71
65 1.0 0.995 79  0.000 537 152 0.006 45 £ =0.046 64
n=1.632 81
65 1.2 0.990 00 0.001 060 000  0.014 83  £=0.054 04
n=1.417 16
70 0.8 0.983 95  0.001 870 000  0.018 72 £=0.091 74
n=1.395 74
70 1.0 0.987 40  0.001 410 000 0.016 95  £=0.080 99
n=1.369 47
70 1.2 0.988 80  0.001 110 000 0.016 67  £=0.054 97
n=1.364 95
B 0.990 00 0.001 310 000 0.013 68
Lewis 60 0.8 0.964 55 0.003 600 000  0.043 14  a=1.075 36
k=0.141 01
60 1.0 0.955 87  0.004 750 000 0.071 23 a=1.078 94
k=0.132 10
60 1.2 0.972 62 0.002 780 000 0.041 64 a=1.081 51
k=0.127 64
65 0.8 0.945 06  0.006 720 000  0.067 17 a=1.092 19
k=0.180 14
65 1.0 0.953 12 0.005 990 000  0.071 85 a=1.115 37
k=0.173 88
65 1.2 0.964 95 0.003 710 000 0.051 98 a=1.076 84
k=0.139 29
70 0.8 0.959 84  0.004 680 000 0.046 85 a=1.057 13
k=0.195 38
70 1.0 0.965 67  0.003 850 000  0.046 18  a=1.060 36
k=0.173 49
70 1.2 0.966 57  0.003 320 000  0.049 75  a=1.059 19
k=0.128 07
A 0.960 92 0.004 380 000  0.054 42
Newton 60 0.8 0.954 08  0.004 300 000  0.055 89  £=0.129 66
60 1.0 0.946 36  0.005 410 000  0.086 58  £=0.121 85
60 1.2 0.961 82 0.003 630 000  0.058 08  £=0.117 07
65 0.8 0.931 40  0.007 620 000  0.083 87 £ =0.163 84
65 1.0 0.935 06  0.007 650 000 0.099 51 k=0.155 68
65 1.2 0.955 63 0.004 390 000 0.065 82 k=0.128 61
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LAY WE/C R /em R? X? RMSE [LEVE2
Newton 70 0.8 0.954 62 0.004 810 000  0.052 94 £ =0.184 42
70 1.0 0.960 15 0.004 120 000  0.053 59 £ =0.163 34
70 1.2 0.960 76  0.003 650 000  0.058 40 £ =0.120 27
A 0.951 10 0.005 060 000 0.068 30

Logarithmic 60 0.8 0.998 87  0.000 124 779 0.001 37  a=2.480 44
£=0.037 20

c=—1.473 89
60 1.0 0.997 12 0.000 332 384  0.004 65 a=2.138 94
£=0.039 76

c=—1.13771
60 1.2 0.996 00 0.000 434 176  0.006 08  a=1.612 06
£=0.058 39

¢=—0.589 30
65 0.8 0.996 07  0.000 533 664 0.004 80 a=3.255 53
£=0.033 99

c=—2.241 65
65 1.0 0.992 80 0.001 000 000  0.011 03  a=1.855 80
£=0.065 70

¢c=—0.81113
65 1.2 0.997 45 0.000 290 901  0.003 78 4 =1.860 05
£=0.050 80

¢c=—0.852 97
70 0.8 0.998 26 0.000 225 370 0.002 03 a=1.945 75
£=0.065 02

c=—0.957 19
70 1.0 0.998 36 0.000 201 123 0.002 21 @ =1.659 03
£=0.071 22

c=—0.664 68
70 1.2 0.998 32 0.000 178 371  0.002 50  a=1.858 63
£=0.045 96

¢=—0.868 31

S H 0.997 03 0.000 368 974  0.004 27

Henderson and pabis 60 0.8 0.964 55 0.003 600 000  0.043 14 a=1.075 36
£=0.141 01
60 1.0 0.955 87  0.004 750 000 0.071 23 a=1.078 94
£=0.132 10
60 1.2 0.972 62 0.002 780 000  0.041 64  a=1.081 51
£=0.127 64
65 0.8 0.945 06  0.006 720 000  0.067 17 a=1.092 19
£=0.180 14
65 1.0 0.953 12 0.071 850 000  0.005 99  a=1.115 37
£=0.173 88
65 1.2 0.964 95  0.003 710 000  0.051 98 4 =1.076 84
£=0.139 29
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Y W /C JEJE /cm R? X? RMSE [ERIUE 2
Henderson and pabis 70 0.8 0.959 84  0.004 680 000 0.046 85 a=1.057 13
k=0.195 38
70 1.0 0.965 67  0.003 850 000 0.046 18 a=1.060 36
k=0.173 49
70 1.2 0.966 57 0.003 320 000 0.049 75 a=1.059 19
k=0.128 07
S 0.960 92 0.011 700 000 0.047 10
3 ALY R? X RMSE 18 &% ., W [ .
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Figure 5 Predicted and experimental values of moisture
a=X,+X, T+X.H, D)
ratio for Mango slices drying under the
=Y, +Y, T+Y,H, (8
same conditions
c=7Z,+Z,T+Z,H, 9)
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=0.668 5540.017 3T —0.033 868H , (10
£=0.178 858—0.000 901T —0.056 203H , an
=0.540 983—0.020 456 T+0.036 082H , (12)

¥ a ke 2K A Logarithmic £ 5 FE15
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AR G 1A 5 T A R AR W G B G
B AT DA B S B £ 2R R i i 1) M e T DA R M s 2R
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Table 4 Color and hardness value of dried mango

JE R /em L~ a’ b* /N

0.8 68.914+1.91 9.33£1.04 36.23+1.41 0.66=£0.06

1.0 62.1141.81 11.68£0.58 29.8542.31 0.46=£0.06

1.2 66.7442.53 10.30£0.25 28.6443.84 0.50£0.07

3 e
TR B T I ) L S 7 R R T A g
P FEI AR 58 5 5 D S T 4 2 SR 48 AL T e )

MR . TR AR R i 5 T R I ) R L5
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