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Abstract: In this paper, based on the mass transfer theory and the principle of conservation of mass, a reasonable assumption was made
regarding the mass transfer process, wherein the active ingredients in natural plant were transferred from solid phase to liquid phase. The kinetic
models of the subcritical water extraction (SWE) and ultrasound-assisted subcritical water extraction (USWE) of the active ingredients of natura
plants were established based on Fick’s second law of diffusion. A method for estimating the yield of active ingredients from SWE and USWE was
established. The extraction of cinnamaldehyde (the principal component) from cinnamon was used a an example. Temperature,the most important
factor affecting the cinnamaldehyde yield, was used as the indicator for conducting the experimental validation of the kinetic models of the SWE and
USWE of cinnamaldehyde at different temperatures. The kinetic model of the extraction was E=-E.Q-e™) . The model validation proved
that this kinetic model fitted well with the experimental data from the extraction. The E-and K values of USWE were higher than those of SWE,
showing that ultrasound could enhance the extraction efficiency of SWE. The kinetic model provided a theoretical reference for the SWE and USWE
of active ingredients from plants for industrial applications and for expanding the scope of SWE and USWE gpp lications.
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Fig.1 Regression curves of the parameters in the dynamic

equation of SWE at different temperatures

E: a: 100°C, b: 120°C, c: 140 C.
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Fig.2 Regression curves of the parameters in the dynamic
equation of USWE at different ttmperatures
E: a: 120°C, b: 130°C, c: 140 C.
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Table 1 Correlated parameters in the dynamicequations for
SWE and USWE
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E. 9.5665 0.0940
100 0.9930
k 0.1286 0.0065
E. 10.9476 0.1195
SWE 120 0.9908
k 0.1367 0.0080
E. 10.9598 0.0529
140 0.9982
k 0.14155 0.0037
E. 11.1873 0.1143
120 0.9967
k 0.1644 0.0080
E. 11.7478 0.1358
USWE 130 0.9957
k 0.1684 0.0094
E. 11.8626 0.1612
140 0.9936
k 0.1830 0.0127
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