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The Least Square Support Vector Machine is Used in the Near Infrared
Spectroscopy Experimental Study of Ginsenoside

Ding Haiquan'?, Wen Jiangbei', Gao Hongzhi', Liu Zhenyao', Lu Qipeng®

(1.Guang Dong Xintra Instrument Co., Ltd., Guangzhou 510663, China; 2.State Key Laboratory of Applied Optics, Changchun

Institute of Optics, Fine Mechanics and Physics/Chinese Academy of Sciences Changchun, Changchun 130033, China)

Abstract: Ginseng is a valuable medicinal material with high medicinal value. Ginsenoside is the main active

pharmaceutical ingredient in ginseng and plays an important role in the treatment of diseases and health care

functions. The content of ginsenoside can vary greatly due to different conditions. The traditional method of

the determination of ginsenoside is the ultraviolet—visible spectrophotometric method, which is tedious, time—

consuming and destroys the samples.Near infrared spectroscopy has the advantages of fast, nondestructive, green

and pollution—free. It has become a mature analytical technique widely used in many fields. This technique is

characterized by the determination of ginsenoside components and the rapid evaluation of the quality of ginseng,

and provides the possibility for real-time online analysis of ginseng sample components. The application of near—

infrared linear modeling method is based on the inherent linear correlation between spectral data and reference

ratio, otherwise the linear model can hardly get good prediction results. With the continuous improvement of

nonlinear technology, the nonlinear model has improved the near—infrared prediction ability and generalization

ability. It is worthwhile to study the near—infrared nonlinear modeling method for ginsenoside.The least squares

support vector is an extension of support vector machine in the form of quadratic loss function, by solving a

set of linear equations instead of the support vector machine in the complex quadratic optimization problem of

nonlinear modeling method. This method can improve the generalization ability of the model through the principle

of structural risk minimization, and has a good advantage in solving the problem of small sample, non—linearity

and high dimension.By using near infrared technology for determination of ginsenoside content analysis, using

the commonly kernel function of the least squares support vector machine to perform the quantitative modeling

analysis of ginsenoside, obtain the best model effect of the different kernel functions, to further improve the

near—infrared ginsenosides fast calibration model robustness and accuracy.In order to improve the quantitative

analysis accuracy of the ginsenoside content by using near infrared spectroscopy and enhance the generalization

ability of the model. In this paper, the LS-SVM quantitative analysis was studied in depth. Firstly, eliminating

the influence of particle impaction by using the multiple scattering correction with the original spectrum of the

ginseng, then the paper focuses on discussing the parameters optimization and adjustment process of the three

commonly kinds of kernel function model used in the LS-SVM algorithm, and establishs quantitative analysis

models of the ginsenoside content. In the end, the correlation coefficient R of the optimal model was 0.98, and

the cross—validation root mean square deviation error RMSECV was 0.14%, which obtained a higher analytical

precision. It is indicated that near infrared analysis technique combined with LS—SVM method has a better

application prospect in the prediction of ginsenoside content.

Key words: near—infrared spectroscopy; ginsenoside; LS—-SVM; kernel function; parameter optimization
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