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Drying Characteristics Analysis and Simulation of Peucedani Radix Slices During Microwave Vacuum
Drying

HU Yijuan'?, PU Jinbao'?, XU Pan'? TONG Yeling'? LOU Kelang'?, LIANG Weiqing"*"(1.Zhejiang Academy of
Traditional Chinese Medicine, Hangzhou 310007, China; 2.Key Laboratory of Research and Development of Chinese Medicine of
Zhejiang Province, Hangzhou 310007, China)

ABSTRACT: OBJECTIVE In order to explore the moisture and components change law of Peucedani Radix slices during
microwave vacuum drying, and effectively improve the drying efficiency and slice quality of Peucedani Radix slices, drying
characteristics analysis and simulation of Peucedani Radix Slices during microwave vacuum drying were carried out.
METHODS  Microwave vacuum drying experiments of Peucedani Radix slices under different drying conditions (microwave
power density, vacuum degree and slice thickness) were carried out. The changes of moisture ratio and drying rate during drying
process were studied. The contents of three coumarin ingredients (praeruptorin A, praeruptorin B and praeruptorin E) in dried
Peucedani Radix slices were determined by HPLC. Weibull function was used to simulate and analyze the moisture ratio curve
during drying process. RESULTS  The results showed that microwave vacuum drying process of Peucedani Radix slices has three
stages: acceleration, constant speed and deceleration. Compared with vacuum degree and slice thickness, increasing microwave
power density can shorten drying time and improve drying efficiency more effectively. In the range of experimental parameters, the
optimum drying conditions were as follows: microwave power density was 3.0 W-g"', vacuum degree was 800 Pa, and slice
thickness was 2 mm. The changes of all drying conditions had no significant effect on the content of coumarins in dried Peucedani
Radix slices. The results of Weibull function simulation and analysis showed that the scale parameters under different drying
conditions ranged from 17.43 to 45.38, and the smaller the value, the shorter the drying time. The shape parameters ranged from
1.41 to 1.77 and were all greater than 1, indicating that the drying process was controlled by internal and external water diffusion.
CONCLUSION The research work not only provides important theoretical basis and technical support for the process
improvement and quality control of microwave vacuum drying process of Peucedani Radix slices, but also provides important
reference for the standardization of Peucedani Radix slices drying and the formation of quality characteristics.
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Tab. 1  Single factor experimental scheme of Peucedani
Radix slices during microwave vacuum drying
ha=) L TR /W g BZS [ /Pa IR B fmm

1 1.5 500 2

2 2.0 500 2

3 2.5 500 2

4 3.0 500 2

5 1.5 300 3

6 1.5 500 3

7 1.5 800 3

8 1.5 1 000 3

9 2.0 500 1

10 2.0 500 2

11 2.0 500 3

12 2.0 500 4
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Fig. 1 Moisture ratio curve of Peucedani Radix slices during
microwave vacuum drying with different microwave power

densities
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Fig. 2 Drying rate curve of Peucedani Radix slices during
microwave vacuum drying with different microwave power
densities
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microwave vacuum drying with different vacuum degrees
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Fig. 5 Moisture ratio curve of Peucedani Radix slices during
microwave vacuum drying with different slice thicknesses
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Fig. 6 Drying rate curve of Peucedani Radix slices during
microwave vacuum drying with different slice thicknesses
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Tab. 2  Fitting results of moisture ratio curve based on

Weibull function (different microwave power densities)

TR AR Weibull 5Kk

w-g! o/min B R? RMSE 2
1.5 43.39 1.48 0.998 0.013 1.86x10*
2.0 33.09 1.49 0.999 0.009 8.10x107°
2.5 26.32 1.50 0.996 0.021 5.17x107*
3.0 17.43 1.77 0.996 0.021 5.85x10*
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Tab. 3  Fitting results of moisture ratio curve based on
Weibull function (different vacuum degrees)
. Weibull B4
HZEJE/Pa - -
o/min B R* RMSE X
300 45.38 1.53 0.997 0.018 3.61x10"
500 43.16 1.50 0.996 0.021 4.84%10°
800 40.89 1.45 0.995 0.023 6.06x10™
1 000 39.42 1.41 0.993 0.026 7.67x10"*
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Tab. 4  Fitting results of moisture ratio curve based on
Weibull function (different slice thicknesses)
S Weibull F %t
/mm a/min B R? RMSE x
1 31.86 1.48 0.996 0.021 4.79x107*
2 33.35 1.53 0.998 0.016 2.99x10*
3 34.72 1.59 0.999 0.012 1.60x10™*
4 36.43 1.65 0.999 0.012 1.57x10™*
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Tab. 5§ Measurement results of coumarin content in dried
Peucedani Radix slices (different microwave power densities)

(n=3)

B Kumg- ¢!

I
BRI € R PRIz E PR
1.5 13.11+1.17 0.90+0.06 2.80+0.53
2.0 13.21+0.73 0.91+0.17 2.85+0.25
2.5 13.33+0.86 1.00£0.17 2.69+0.41
3.0 13.52+1.07 0.99+0.13 2.73+0.36

®x6 MHAVATHREWETLRRR,EENEER (TF
A= E)(n=3)

Tab. 6 Measurement results of coumarin content in dried
Peucedani Radix slices (different vacuum degrees) (n=3)

FLES B8 mg g
Pa FIAERTE T 2 FITERTIH % HAERTEARE
300 13.93+0.42 0.92+0.12 2.74+0.21
500 13.48+0.76 1.01+0.08 2.79+0.34
800 12.58+1.30 0.93+0.12 2.58+0.16
1000 13.87+0.77 1.01+0.12 2.83+0.30

R®T WHAVMATRINETIZIEARSEENEER (T H
T A B E)(n=3)

Tab. 7 Measurement results of coumarin content in dried
Peucedani Radix slices (different slice thicknesses) (n=3)

I/ et M Hmg g
mm FUERTSIN . CERMIZE  CERTSIZE
1 12.93+0.76 0.98+0.14 2.75+0.40
2 13.52+0.82 1.05+0.14 3.26+0.26
3 13.31+0.87 0.96+0.05 3.15+0.08
4 12.97+0.63 0.97+0.06 2.92+0.49
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