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Combination of near-infrared spectroscopy and partial least squares
discriminant analysis in detecting the quality of Panax notoginseng
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ABSTRACT: Objective To realize the rapid identification of different grades of Panax notoginseng samples by
near-infrared spectroscopy technology. Methods Collecting the near infrared spectroscopy of 4 kinds of different
grades of Panax notoginseng, including grade A (20 tou), grade B (30 tou), grade C (40 tou), grade D (60 tou), partial

least squares discriminant analysis (PLS-DA) classifier model was used to rapid discriminate the quality of Panax
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notoginseng. In order to reduce redundant wavelength variables of near infrared spectroscopy and optimize the
discriminant results of model, competitive adaptive reweighted sampling (CARS) was used to extract characteristic
wavelength variables of the near infrared spectroscopy. Results The constructed PLS-DA classifier model could be
used to rapid discriminate the Panax notoginseng grade of C and grade D, with discriminant accuracy were both 100%,
However, the discriminant accuracy was only 0% and 20% for the Panax notoginsenggrade of grade A and grade B,
because misjudgment was found. And the number of characteristic variables were reduced from 1557 to 78 by CARS.
And then, the CARS-PLS-DA classifier model was built by those characteristic variables. As a result, the
CARS-PLS-DA classifier model was more simple, and the root mean square errors of prediction of different grades of
Panax notoginseng were decreased obviously, indicating that the prediction classification variables of the model were
closer to the real classification variables and the identification results were more accurate. Besides, the discriminant
accuracy of Panax notoginseng of different grades increased significantly, among which the discriminant accuracy of
grade C and grade D were 100%, the discriminant accuracy of grade B increased from 20% to 100%, and the
discriminant accuracy of grade A increased from 0% to 75%. Conclusion The CARS-PLS-DA classifier model has
better identification effect on Panax notoginseng,of different grades, and can realize the quality identification of
Panax notoginseng of different grades.

KEY WORDS: Panax notoginseng; near-infrared spectroscopy; quality discriminate; partial least squares

discriminant analysis; competitive adaptive reweighted sampling
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kinds of different grades
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Table 1 Discrimination results of different grades of Panax notoginseng by PLS-DA and CARS-PLS-DA classifier model
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