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Effect of environmental relative humidity on microwave drying process of
hawthorn
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Abstract: Microwave drying system based on controllable relative humidity was adopted to investigate the effect of en-
vironmental relative humidity on the microwave drying process of hawthorn. Under the condition of material drying temperature
of 60 °C, the drying characteristics of hawthorn were studied under 10 schemes including constant humidity (relative humidity
of 5%, 30%, 50% and 70% ) and phase humidification relative humidity of 5%, 30% and 50%. The phase humidification
was divided into constant rate period( CRP) and falling rate period( FRP). Weibull function was used to fit the drying curve
and calculate moisture diffusion coefficient (D ). The quality of dried products under different drying conditions was evalua-
ted based on rehydration, color difference, V. content and sensory scores. The results showed that the drying time was short-
ened with the decrease of relative humidity under constant humidity and phase humidification, and the drying time was short-
ened by 51. 62% under the condition of 5% relative humidity compared with that under the condition of 70% relative humidi-
ty. Dehumidification at FRP stage could significantly shorten the drying time. Weibull model could fit the drying curves of

hawthorn under different conditions accurately. D, increased with the decrease of relative humidity, which verified that reduc-

ing relative humidity could enhance the water diffusion rate
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and phase humidification(relative humidity of 50% at CRP stage, relative humidity of 30 $ at FRP stage).
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Fig.1 Microwave drying experiment system based on controllable relative humidity
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Table 2 Standards for sensory evaluation of dried hawthorn
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Fig.2 Drying curves and drying rate curves at the constant relative humidity
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Fig.3 Drying curves and drying rate curves under the conditions of phase humidification
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Table 3 Fitting results of hawthorn drying process with Weibull function

H5 18.050 0.968 0.995 1.96x1072 4.08x107* 2.240
H30 26.391 0.911 0.989 2.77x107? 8.13x107* 1.320
H50 31.957 0.880 0.994 2.16x1072 5.03x107 1.088
H70 35.865 0.879 0.996 1.76x1072 3.29x107* 0.988
H5-30 22.413 0.894 0.992 2.30x1072 5.35x107 1.492
H5-50 23.027 0.826 0.988 2.98x1072 9.71x107* 1.313
H30-5 23.480 0.842 0.998 1.24x1072 1.67x107* 2.011
H30-50 27.924 0.920 0.994 2.18x1072 5.09x107* 1.264
H50-5 25.573 0.921 0.993 2.21x107 5.16x107* 1.794
H50-30 29.228 0.977 0.998 1.16x1072 1.52x107* 1.126
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Table 4 Rehydration ratio, color difference and V. content of
hawthorn under different drying conditions
iwn o5 (Vrﬁjli
H5 1.95+0.05a 25.82x1.02a 281.2+6.9h
H30 1.88+0.03d 16.01+0.51df 413.3+9.3¢
H50 1.88+0.09¢d 15.03+0.08f 362.2+7.0ef
H70 1.87+0.03d 18.60+0.21¢ 298.5+4.3h
H5-30 1.90+0.06¢ 16.17+0.79df 369.7+6.7¢
H5-50 1.87+0.01df 20.82+0.29b 356.5+£3.7f
H30-5 1.89+0.09¢d 24.48+0.88a 485.5+5.8a
H30-50 1.93£0.07a 17.12+0.72cd 400.2+10.7d
H50-5 1.93+0.14ab 23.92+1.15a 342.5+2.8¢g
H50-30 1.89+0.03¢ 14.16+0.23f 452.6+5.8b

[A—F AR /ING PR A B3 7 5 (P<0.05)

ARV 25 F T LA ) BB B A B 22
SE(FR5) ., HS AE T o H B0 Eb 5 B S ) R R 48
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Table 5 Sensory scores of dried hawthorn under different drying

schemes
GRS JlRE HYURTE Ak

H5 1.84+0.12e 2.15+0.04f 2.57+0.13f

H30 3.75+0.05ab 3.27+0.29ab 3.11+£0.24c¢d

H50 3.41+0.43ab 2.94+0.15d 3.04+0.11d

H70 3.14+0.22be 2.90+0.08de 2.92+0.14e
H5-30 3.32+0.19b 2.87+0.04e 3.36+0.05b
H5-50 3.27+0.31be 3.04+0.13¢ 3.05+0.06d
H30-5 2.19+0.11d 3.02+0.15¢ 3.14£0.13¢
H30-50 3.73+0.24ab 3.24+0.19ab 3.56+0.14a
H50-5 2.23+0.09d 2.86+0.14¢ 3.34+0.08b
H50-30 3.84+0.13a 3.41+0.23a 3.62+0.05a

[F)—FIA RN FRER IR 2 57 8.7 (P<0.05)
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