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Abstract: This study aims to investigate the hot air drying char-
acteristics of Astragalus slices, and the kinetics of the drying
process. The hot air drying experiment was conducted with hot
air temperature, air velocity and slice thickness as experimental
factors. The hot air temperatures are 40, 50 and 60 ‘C with the
air velocities of 0.4, 0.8 and 1.2 m/s, and slice thicknesses are 3,
6 and 9 mm, respectively. The effects of them on the hot air dr-
ying curves, effective moisture diffusivity coefficient, rehydration
performance and color difference of Astragalus slices were inves-

tigated respectively. The Weibull distribution was used to fit ex-
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perimental data and the activation energy of hot air drying of As-
tragalus slice was calculated. The result shows that the drying
process of the slices follows Weibull distribution (R?=0.995 1~
0.999 2), and thus has a falling drying rate which indicates that
the hot air temperature and the slice thickness have a great influ-
ence on the drying time. The effective moisture diffusivity coeffi-
cients found in this study ranged from 0.321 X107 to 1.178 X
1077 m?/s, greatly affected by the hot air temperature and slice
thickness. The drying activation energy is 56.49 kJ/mol, which
shows that drying process is relatively easy to operate. The rehy-
dration ratios of Astragalus slice dry products are between 2.02
and 2.43, which have a negative correlation with hot air tempera-
ture and a positive correlation with slice thickness. The color
difference AE is between 1.96 and 7.01, which increases with in-
creasing hot air temperature and air velocities and decreases with
increasing slice thickness. This study can provide a theoretical ba-
sis for the research and application of Astragalus hot air drying
technology.
Keywords: Astragalus; hot air drying; models; Weibull distribu-

tion function; rehydration ratio
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Table 1 Design for the experiments with run
conditions included
s MUREE/C KE#/(m- s PIRERE/mm
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7 50 0.8 3
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9 50 0.8 9
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5 min I 5 B & K . 4 ) b 0.027 31, 0.030 19,
0.038 49 g/ (g« min) AT M F2 KA 45 4 1) T+ By
BETN A5 K 1Y A S o B L TG A A 1 S AR I B R T i 2 g

Rt TR FE . R b, KU X 3 T R BORCT R T R B
TN
2.1.3 YR E Taﬁw}#ﬂmjﬂﬁﬁ?ﬂn 21 BRI

JE S 50 °C XK 0.8 m/s I AN Y) R B AT 3
DR #OAT e 3 Jy = W e i 3 fron . i I8l 3 AT R
[l V) 7 JE JE 26 AR B B RE K 23 e 2R 22 S W1 8L V) R
JEE BT K 7 el 2B BE Ui L 3R % K G AR, TR =

R E KR WA . Y R 3.6.9 mm T
18 28 22 A K A P 5 I ) 43 53 Dy 45,115,160 min; 5 6.,
9 mm AR EE L PIA JRBE 3 mm TR 4 ] o3 0 4 A T

TS 0.051 —®— (0.4 m/s

g 0.04F —0— 0.8 m/s
2 0.03
ﬁ& =
T 2 0.024
=3 ooz

2 0.01

= .

A |

0 25 50 75 100 125 150
i [A]
Time/min
(h) THEuE

A2 FRR®TREA TR Z

Figure 2 Drying curves of Astragalus slices under different air velocities

T A& TR R M 2 22 N, AR A S A AR [ 7R
o~ L2 —&—0.4m/s
= 1.0 —0— 0.8 m/s
o0

2 = 0.8
R EF06
RV
=
£ 0.2
=
i ]
Time/min
(a) Korkk
~ 1.2r —®— 3 mm
w0 1.0 —0— 6 mm
) —a— 9 mm
2 = 0.8
R T 0.6
RV
N Eoo4f
2 0.2)
=
0 30 60 90 120 150 180
Hsf 8]
Time/min
(a) KAt

_‘,; 0.067 —®— 3 mm
ii 0.05
M Tep 0.04
.‘:%J .
w2 0.03
Tz 0.02
2
o
2 0.017
o 2404
a 4 )
30 60 90 120 150 180
s ]
Time/min

(b) THRE R

B3 AREWABRATHEW N 6T RS L
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Table 2 Model fitting results under different

drying conditions
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Table 3  Effective diffusivity coefficient under different drying conditions
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Figure 5 Rehydration ratio of Astragalus slices under different drying conditions
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Figure 6 Color difference of Astragalus slices under different drying conditions
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