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Rapid identification Polygonatum kingianum of drying method and geographical
origin based on near infrared spectroscopy combined with deep learning
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Abstract: Objective To explore the application of Fourier transform near infrared (FT-NIR) spectroscopy technology in the quality
evaluation of Dianhuangjing (Polygonatum kingianum). Based on different drying treatment methods and one-dimensional and two-
dimensional spectra of P, kingianum from different origins, a discrimination model was further constructed to provide a new method
for the quality evaluation of P. kingianum. Method In this study, a total of 198 samples of P. kingianum from five regions of Yunnan
Province were collected and subjected to different drying treatments in order to analyze the effects of factors such as different origins
and drying treatments on the quality of P. kingianum. Collect and analyze FT-NIR spectra and two-dimensional correlation spectroscopy
(2DCOS) features of P. kingianum, and then use principal component analysis (PCA) and hierarchical clustering analysis (HCA) to
visualize the classification trend of the samples. Based on FT-NIR spectra, establish two traditional models: partial least squares
discriminant analysis (PLS-DA) and support vector machine (SVM). Establish residual neural network (ResNet) models based on
synchronous, asynchronous, and integrative 2DCOS images to compare the overall discrimination ability and model performance of
the three models. Results Synchronized 2DCOS images combined with ResNet can successfully identify the different origins and

drying treatments of P. kingianum, with an accuracy of 100%, and the overall identification ability and model performance are
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significantly better than that of PLS-DA and SVM traditional models. Conclusion The ResNet identification model based on FT-NIR

spectroscopy can rapidly and accurately identify the origin and drying method of P. kingianum, and provide a scientific basis for the

rapid detection of the quality of P. kingianum.

Key words: Polygonatum kingianum Coll. et Hemsl.; two-dimensional correlation spectroscopy; residual neural network; drying

methods; origin identification
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Table 1 Environmental information of origin of P. kingianum
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Py 101.48 25.01 1822 4564.0 16.8 2697 757
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Fig. 3 Two dimensional correlation spectral images of P. kingianum samples from different drying methods
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Fig. 4 Two dimensional correlation spectral images of P. kingianum samples from different origins
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#=3 FRTIEFEMAREFHER PLS-DA {RRIER S
Table 3 Parameters of PLS-DA established for different drying methods and regions
; UEES MR
el
SEN SPE J P ACC SEN SPE J P ACC
ANE TR % BT 095 093 088 093 0.94 096 093 089 093 0.95
&S T 093 095 088 095 0.94 093 096 089  0.96 0.95
NGRS 1l 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
X 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
A 1.00 1.00 1.00 1.00 1.00 0.83 0.83 0.67 0.88 0.83
I 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ity 1.00 1.00 1.00 1.00 1.00 0.93 0.93 0.86 0.94 0.93
A Il
TR 7 o T 45 HEffl %
T 53 3 94.64%
AELTH®R 4 52 92.86%
3 57 55 93.75%
NS
B TR AN TR HETF
HETE 27 1 96.43%
A TR 2 26 92.86%
B 29 27 94.64%
B IS
il #if [ I 3t g | AR
Rl 19 0 0 0 0 100%
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