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Drying kinetics and variation of main components of Stephaniae Tetrandrae
Radix fresh-cut

CHEN Xiaoyan, ZHANG lJinlian, JIN Shuhan, ZHANG Wen, WANG Hao, XIN Li, GONG Wenhui, GUO
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Abstract: Objective To establish the drying kinetic model of Fangji (Stephaniae Tetrandrae Radix, STR) fresh-cut hot air drying,
determine its drying characteristic parameters, and study the variation of its components during the drying process, so as to provide a
reference for elucidating the drying mechanism of STR fresh-cut and optimizing the drying process. Methods The drying kinetics
model of STR during fresh-cut drying was established at 60, 70, 80 ‘C. The water phase in the drying process of STR was studied
based on low-field nuclear magnetic resonance technology. The effective diffusion coefficient (Defr) and activation energy (Ea) were
calculated according to Fick’s diffusion law and Arrhenius equation. The mass fraction of tetrandrine and fangchinoline in the drying
process of STR was investigated by HPLC for dynamic monitoring. Results The Page model (MR = e~ MR is water ratio, &, n are
model parameters) could accurately describe the change of moisture content in the drying process of STR. The higher the temperature,
the faster the moisture loss. The & in the model increased with the increase of temperature, and the n decreased with the increase of
temperature. Deff were 8.13 x 1077, 9.97 x 1077, 1.04 x 107® m%/s at 60, 70, 80 °C, and the effective diffusion coefficient increases with
the increase of temperature. The Ea value was 12.51 kJ/mol. The 7> spectrum showed that the water phase changed significantly before
4 h, the proportion of free water decreased significantly, and the degree of freedom of water decreased gradually. There was no

significant change in water content and phase state after 4 h. In the process of fresh-cut drying, the total content of tetrandrine and
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fangchinoline had no obvious fluctuation. Conclusion The drying kinetics model and low field nuclear magnetic resonance

technology can intuitively describe the moisture change law of STR during fresh-cut drying process. It provides a reference for

elucidating the drying mechanism and drying process optimization of STR fresh-cut.

Keyword: Stephaniae Tetrandrae Radix; drying kinetics; effective diffusion coefficient; activation energy; low field nuclear magnetic

resonance; tetrandrine; fangchinoline; fresh cutting
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Table 2 Model fitting parameter statistics
TR 44 B I EE/°C ZH SSE X2 R2
Page 60 k=0.74113, n=1.31890 0.001 26 1.14580X10* 0.999 00
70 k=1.547 84, n=1.267 66 0.001 42 1.28854X10* 0.998 65
80 k=2.32330, n=1.029 36 0.001 06 9.65142X10°° 0.998 87
Lewis 60 k=0.832 42 0.015 85 0.001 32 0.987 46
70 k=1.476 87 0.005 53 4.61190X10™* 0.994 72
80 k=2.292 54 0.001 08 9.00455X107° 0.998 85
Logarithmic 60 a=-0.02019, b=1.06048, k=0.81786 0.01145 0.001 15 0.990 94
70 a=-0.001 03, h=1.01537, k=1.48967 0.005 30 5.30104X10“ 0.994 95
80 a=0.00576, b=0.99555, k=2.33712 7.74826X10* 7.74826X10° 0.999 17
Diffusion approximation 60 a=1.909 85, k=1.226 22 8.106 48 X10* 7.36953X10°° 0.999 36
70 a=0.998 26, k=1.000 01 0.070 01 0.006 36 0.93325
80 a=0.998 75, k=1.000 01 0.213 51 0.019 41 0.772 22
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Fig. 4 Comparison of experimental and predicted

moisture ratios of STR self-drying by hot air
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LEIC k R2 Def/(m?s2)
60 -0.89172  0.98465 8.13X 107
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Table 4 Determination of index component content in the

drying process of STR
TR J 5 U %
WflEA B AR KB K
0 0.7940.00 1.53+0.00 2.3240.00
1 0.8440.01 1.374+0.01 2.21+0.01
2 0.86+0.02 1.50+0.02 2.3610.02
3 0.83+0.02 1.504+0.02 2.33+0.02
4 0.76 £0.01 1.6940.02 2.45+10.01
5 0.77x0.01 1.61+0.00 2.3810.01
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