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[Abstract] Objective: To establish the mathematical models for a rapid and nondestructive analytical
method to monitor the content of liquiritin and glycyrrhizic acid in licorice. Methods: The contents of liquirtin
and glycyrrhizic acid in licorice determined by High Performance Liquid Chromatography were set as the reference
values, which associated with licorice spectra by using hyperspectral imaging technology in short—wave infrared
ranges. In order to eliminate the possible instrument noise during the hyperspectral acquisition, the prepro—
cessing methods of the spectra were carried out. Using the correlation between the content of liquirtin and
glyeyrrhizic acid and the reflectance data to select the effective band, quantitative calibration models were
developed by partial least squares regression (PLSR), multiple linear regression (MLR) and bayesian ridge regression
(BRR), and evaluated by the metrics of coefficients of determination of prediction (R%) and the root mean
square errors of prediction (RMSEP). Results: The results demonstrated that the optimal preprocessing methods
for hyperspectral —based quantification of liquirtin and glycyrrhizic acid were Savitzky —Golay smoothing and
standard normal variate transformation (SNV), respectively. Through feature band screening, the competitive

adaptive reweighted sampling (CARS) algorithm effectively identified wavelengths exhibiting the strongest correlation
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with liquirtin and glycyrrhizic acid contents. Specifically, PLSR model developed for liquirtin content prediction

and BRR model for glycyrrhizic acid content prediction achieved the highest predictive accuracy, with R?, of
0.958 7 and 0.897 3, and RMSEP of 0.001 8 and 0.003 8. These findings indicate that the established content

prediction models exhibit robust stability and accuracy. Conclusion: Hyperspectral imaging technology can

achieve rapid and effective detection of the content of liquirtin and glycyrrhizic acid in licorice, which provides

a new approach to the rapid and nondestructive detection of the quality of licorice.
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