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Establishment and verification of the mathematical model of processing degree of dried ginger
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(Abstract] Objective To establish a mathematical model and parameter characterization system for the processing of
traditional Chinese medicine (TCM) based on the principle of chemical kinetics and the Arrhenius formula. Methods According to
the classical isothermal kinetic method in the stability research of TCM preparations, the relationship between the equilibrium
constant represented by the Arrhenius formula and the temperature was established; the chemical kinetic relationship at any
temperature point was communicated, and the mathematical model of quantitative processing degree was defined as a function,
which means in the unit temperature and unit time, the variable degree of the mass of the substance is composed of the mass of
the component (M), the rate constant of the reaction (K), the pre—exponential factor (A), the molar gas constant (R), the apparent

activation energy of the reaction (E) and other parameters, and those parameters are related to thermodynamical temperature (7). The
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model was validated by taking geranyl acetate, the main component of the volatile oil of dried ginger, as a model drug, and it was

processed at 200~240 °C. Results The mathematical formula of processing degree and temperature change of geranyl acetate was:
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; the mathematical formula for the quantitative change of the mass and temperature of geranyl acetate was:

. Conclusion The established mathematical model of dried ginger’s processing degree can

be used to quantitatively characterize the processing degree and requirements of ginger products.
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