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Far infrared drying characteristics and Kinetics of Angelicae Sinensis Radix slices
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Abstract: Objective Taking Angelicae Sinensis Radix (ASR) slices as the research object, the far infrared drying characteristics and
kinetic model of ASR slice were explored, which provided a theoretical basis for improving the quality of dry products and establishing
a suitable processing method. Methods The far-infrared drying technique was applied to the drying of ASR. The far-infrared drying
characteristics and dry product quality of ASR were studied under different drying temperature, slice thickness and irradiation height,
and the Weibull function was used to fit the drying curve. The quantitative relationship between test factors and model parameters were
established. Results With the increase of drying temperature and the decrease of the slice thickness and the irradiation height, the
water ratio was decreased significantly, and the drying rate was increased significantly. The far-infrared drying process of the ASR slice
obeyed the Weibull distribution function (RZ= 0.983 34—0.999 34, »> = 0.001 3—0.006 5), both the size parameter and the shape
parameter were related to the drying temperature, slice thickness and irradiation height; The interval for estimating the water diffusion
coefficient (Dcal) was 4.698 x 10711—2.084 x 1071 m?/s. The effective moisture diffusion coefficient (Defr) was in the range of 3.891 x
107°—2.179 2 x 10°® m?/s, both of which tended to increase with the increase of drying temperature, slice thickness and irradiation
height. Compared with dry products from hot-hair drying, the color difference and water activity of far infrared drying were smaller,
and it was easier to retain ferulic acid and volatile oil in ASR. Scanning electron microscopy analysis of the microstructure of dry

products under different drying conditions showed that far infrared increased the interior of ASR slices. The number of micropores was
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increased, the cells were arranged more neatly, so as to increase the rate of thermal mass migration during the drying process and

reduce the drying time. Conclusion The Weibull distribution function can predict the water migration law of the drying process of

ASR. It is of great significance for the prediction of the drying process of ASR and the process optimization.

Key words: Angelicae Sinensis Radix slices; far infrared drying; drying characteristics; Weibull distribution function; water diffusion
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Fig. 1 Drying curve (a) and DR curve (b) of ASR under

different drying temperatures
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different slice thickness
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Fig. 3 Drying curve (a) and DR curve (b) of ASR under

different irradiation height conditions
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70 C 60.981 1.011 0.99702 0.004 4 180 mm 106.397 1.055 0.99908 0.0049
PIAEE  2mm 78277 0.882 0.99822 0.006 5 240 mm  156.249 1.117 0.99253 0.006 5
3 mm 85.143  0.947 0.99887 0.003 4 300mm  158.717 1.177 0.98334 0.0013
4 mm 97.123  0.954 0.99908 0.0059
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60 C 2.0563 2.084 0 1.013 4
65 C 1.690 6 1.723 3 1.0193
70 C 2.1792 2.623 8 1.2040
I ERE 2 mm 0.389 1 0.469 8 12075
3 mm 0.842 6 0.926 7 1.099 8
4 mm 1.598 1 2.0440 12791
5 mm 2.1529 2.1100 0.980 1
6 mm 2.8855 3.038 6 1.053 1
FIBEE 60 mm 1.655 5 1.503 8 0.908 4
120 mm 14349 1.667 6 1.1622
180 mm 1.598 1 2.0597 1.2889
240 mm 12836 1.024 0 0.797 7
300 mm 12230 1.008 1 0.8243
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Table 3 Effect of different drying conditions on quality of ASR slices
. FTZRLMR & &/(ugmL™) FER M & /% BrEE KiEE
TR FHME brEmzE  TPME bz CTIME WedERZE CPIME bz
il 10.34 1.017 0.54 0.037 29.56 0.873 0.158 0.025
IR, 70 °C 5.99 1.243 0.61 0.025 26.21 0.737 0.169 0.038
THRE  50°C 8.83 0.598 0.84 0.027 24.57 1.198 0.156 0.028
55 °C 8.57 0.631 0.78 0.038 2121 0.909 0.154 0.042
60 C 6.41 1.094 0.69 0.043 20.77 1.349 0.151 0.037
65 C 7.28 1.192 0.71 0.043 29.61 1.864 0.153 0.041
70 C 6.12 1.061 0.58 0.029 31.79 1.399 0.149 0.041
YIRFEE  2mm 7.78 1.045 0.53 0.018 28.88 1.551 0.147 0.012
3 mm 8.29 1.136 0.61 0.027 34.02 1319 0.144 0.011
4 mm 11.38 1.327 0.67 0.036 29.49 1.281 0.142 0.015
5 mm 8.86 1.541 0.75 0.029 29.61 3.363 0.143 0.014
6 mm 8.49 1.393 0.78 0.025 21.32 2.104 0.145 0.013
EREE 60 mm 6.45 0.999 0.51 0.024 36.82 1.553 0.156 0.015
120 mm 11.65 0.807 0.66 0.018 33.59 1.181 0.155 0.012
180 mm 11.45 1.144 0.71 0.038 30.47 1.102 0.151 0.011
240 mm 10.17 1.671 0.73 0.023 28.88 2.052 0.153 0.036
300 mm 7.31 1.479 0.79 0.028 27.75 1.451 0.146 0.029

B
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AT LN T R
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Fig. 5 Microstructure of ASR under different drying conditions
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0.983 34~0.999 34, EZEFH , 1E 0.001 3~
0.006 5, RSP ZEATAR S H 5 13 5 2 0 55,
Y15 R AR S R EAE G IE RIS R I,
RIGAA S ERME 1) — SR, U % R B RE IR 4
MR 2 V3] B (L LA R . AR Fick §7 L
SERT B Dere X6 4 3.891X107°~2.179 2X 107
m?/s, Dea X84 4.698 X 10711~2.084 X 107" m%/s,
BIWAE TR e . ) R R FRE AN v P 38 o 2 A
I EFREE .

TR I EEACAS [F) T8 2 A TR 24 341 o PR
RIIZATHMTPRAR 25 5y OR B3 24 VA1) v A iR e 2
FRANFE R, PRI EZEE, W ok R K TS
JEE 0GR I X AS [ 8 2% A o] A O 5 A PR A
BT AT R I, Im LTI E R AT LA 2 vkl
K SVRI AR AL, Sem PR .
R ESURAR S S5 NIV R T = TR a ¢ SuR P D
RN RS AL I AR, A T T [A]
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