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Effects of Hot-air Drying as well aéhort-an Medium-wave Infrared
Radiation Drying on the Drying Characteristics and Polyphenol Content

of-Peach Pomace
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Abstract: The drying characteristics, effective moisture diffusivity (D) and activation energy (E,) of peach pomace under hot-air drying
(HAD) as well as short- and medium-wave infrared.radiation drying (IRD) at 60 ‘C, 70 ‘C and 80 ‘C were investigated. The mathematical

models of peach pomace under different drying processes were established and the total polyphenol contents of peach pomace under different

moisture’ diffusivity vatied from 1:1652x10”to 1.7393x10”m?/s for HAD and from 1.6718x10” to 2.4993x10™ m’/s for IRD. The activation
energies of HAD and IRD methods for peach residue calculated by Arrhenius equation were 19.56 kJ/mol and 19.68 kJ/mol, respectively. In
addition, the total polyphenol retention in the IRD samples were 68.22%, 75.42% and 82.63%, which were higher than that in HAD samples at
the same drying temperature. In conclusion: the drying rate and polyphenol content of peach pomace under IRD were higher than those under
HAD, and the content of polyphenol increased with the increasing drying temperature. The IRD process at 80 ‘C had the minimal effect on the
polyphenol content of peach pomace. This study provided the theoretical basis for the drying characteristics of peach pomace under different
drying conditions and the usage of polyphenol in the future.
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Table 1 Thin-layer drying models applied to the drying curves
of peach pomace
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1 Lewis MR=exp(-kf)
2 Page MR=exp(-kz")
3 Henderson and Pabis MR=aexp(-k)
4 Verma et al. MR=aexp(-k¢)+(1-a)exp(-gf)
5 Midilli et al. MR=aexp(-k¢")+bt
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Fig.1 Drying curves (a~b) and drying rate curves (c~d) of peach

pomace under HAD and IRD at 60~80°C
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Fig.2 Inner-center temperature curves of peach pomace under
HAD and IRD
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Table 2 Statistical results of drying models for peach pomace under different drying conditions

A AR 0 BE/C oz R2 RMSE / (x10*)
a g n b (x10*)
60 0.0063 0.9995 0.0011 0.49
HAD 70 0.0074 0.9992 0.0016 0.84
80 0.0086 0.9982 0.0028 1.76
Lewis
60 0.0112 0.9870 0.0216 9.80
IRD 70 0.0134 0.9869 0.0196 9.80
80 0.0163 0.9858 0.0190 10.5
60 0.0056 1.0228 0.9997 0.0007 0.34
HAD 70 0.0065 1.0285 0.9994 0.0011 0.62
Page 80 0.0065 1.0609 0.9993 0.0010 0.69
IRD 60 0.0237  0.8350 0.9988 0.0019 0.91
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70 0.0277 0.8347 0.9984 0.0023 1.19
80 0.0021 0.0143 0.9983 0.0021 1.24
TR
H#EW
60 0.0064 1.0097 0.0008 0.39
HAD 70 0.0075 1.0117 0.0013 0.70
Henderson 80 0.0088 1.0183 0.0020 1.37
and Pabis 60 0.0103 0.9359 0.0111 5.30
IRD 70 0.0123 0.9358 0.0103 5.40
80 0.0151 0.9347 0106 . 620
60 0.0063 1.0006  -0.0060 005 0.25
HAD 70 0.0073 1.0011 -0.0065 0.0 0.42
Verma et 80 0.0081 1.0189  -0.0018 0.0 0.34
al. 60 0.0098 0.8976 6.7567 0.0045 2.26
IRD 70 0.0116 0.8894 6.2957 0.0031 1.75
80 0.0140 0.8761 5.8151 0.0024 1.50
60 0.0066 1.0074 09914 -0.25 0.9998 0.0004 0.23
HAD 70 0.0079 1.0093 0.9852 XB 0.9996 0.0006 0.40
Midilli et 80 0.0081 1.0064 1.0076 .78 0.9997 0.0003 0.27
al. 60 0.0287 1.0051 0.7839 -1.01 0.9996 0.0005 0.26
IRD 70 0.0344 1.0028 0.7746 -1.50 0.9998 0.0003 0.18
80 0.0421 1.00 0.7643 -1.87 0.9998 0.0002 0.16
#3 TEFE TR SR
Table 3 Effective moisture diffi 0 h'pomace under different drying conditions
FEF X R/ C L &KEE S AE R’ D,4/(m’s)

60 InMR=-0.0069£+0.0757 0.9947 1.1652x107

HAD 70 InMR=-0.0083#+0.0976 0.9916 1.4016x10”

4 80 InMR=-0.0103#+0.1444 0.9843 1.7393x107

60 InMR=-0.0099¢-0.0759 0.9954 1.6718x10”

0 InMR=-0.0123#-0.0456 0.9913 2.0771x10°

80 InMR=-0.0148¢-0.0610 0.9937 2.4993x10”

Fig.4 The relationship between effective moisture diffusivity

and drying temperature
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