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Abstract: To establish a rapid and accurate method for the identification of chrysanthemum varieties in Bozhou, we analyzed 11
varieties of Chrysanthemum morifolium Ramat.from Bozhou by combining attenuated total reflectance Fourier-transform infrared
(ATR-FTIR) spectroscopy with chemometric methods. First, ATR-FTIR spectral information was collected from all the samples,
and the raw spectral data were subjected to multiple preprocessing methods and variable selection to reduce noise interference,
enhance the spectral features, and improve the classification ability of the model. Orthogonal partial least squares discriminant
analysis (OPLS-DA) was used to classify and identify samples of different chrysanthemum varieties, and its application in pattern
recognition was evaluated. The ATR-FTIR spectra reflected the differences in the chemical composition among the different
varieties of Chrysanthemum morifolium Ramat.from Bozhou. When combined with chemometric analysis, this method enabled the
rapid classification and effective discrimination of different varieties. The OPLS-DA results showed a relatively clear clustering
trend among samples from different varieties and visually reflected the differences among the varieties. By comparing and
evaluating the various spectral preprocessing and variable selection methods, multiplicative scatter correction combined with

second derivative (2nd D) was determined to be the optimal preprocessing method.Furthermore ,a support vector machine (SVM)
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model was established for classification and prediction.The results showed that the SVM model exhibited excellent classification

performance and high predictive accuracy, with an accuracy of 100% for the training set and 98. 2% for the test set,indicating that

the established model possessed good recognition ability and generalization performance. These findings demonstrated that ATR-

FTIR combined with chemometric methods can effectively distinguish different varieties of Chrysanthemum morifolium Ramat.from

Bozhou.Compared with traditional identification methods , this method has the advantages of simple operation,rapid analysis, high

efficiency ,and accurate and reliable results. Therefore, this study provided a new technical method and theoretical basis for the

identification of chrysanthemum varieties and quality evaluation of Chrysanthemum morifolium Ramat.from Bozhou.

Key words : Chrysanthemum morifolium ; ATR-FTIR ; chemometrics ; variety identification ; quality evaluation
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Tab.1 Information table on Chrysanthemum morifolium samples
R TS FE i i FE 24 g T 75 =X SR AL (1]
1 1~20 Chrysanthemum morifolium cv. ‘ Boju’ LM e 2024. 11
2 21~40 Chrysanthemum morifolium cv.‘ Pekingju’ GREZM ek 2024. 11
3 41~60 Chrysanthemum morifolium cv. * Chuju’ LM s 2023. 11
4 61~80 Chrysanthemum morifolium cv.* Da huang-ju’ el ek 2024. 11
5 81~100 Chrysanthemum morifolium cv.* Gongju’ LM e HE 2024. 11
6 101~120 Chrysanthemum morifolium cv.‘ Hang bai-ju’ GREEM s 2024. 11
7 121~140 Chrysanthemum morifolium cv.‘ Huai huang-ju’ LM eI 2024. 11
8 141 ~160 Chrysanthemum morifolium cv.* Jinsi huang-ju’ LM s 2024. 11
9 161~180 Chrysanthemum morifolium cv.* Qiju’ LM I 2024. 11
10 181~200 Chrysanthemum morifolium cv. ‘ Subeiju’ LM e 2024. 11
11 201~220 Chrysanthemum morifolium cv.‘ Wuyuan huang-ju’ LM B 2024. 11
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Fig.1 Mid-infrared (MIR) raw spectra of
Chrysanthemum morifolium samples
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Fig.2 Mid-infrared (MIR) spectrum with
functional group assignments
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Tab.2 Assignments of the main IR characteristic peaks of

Chrysanthemum morifolium samples
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Fig.4 Comparison of prediction results for the SVM classification model based on MSC+2nd D preprocessing
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Tab.3 Performance of classification models established

using different preprocessing methods

ST LVs  RMSECY 44 /% Iit4E/ %
Ist D 14 0. 1013 97.33 94.29
2nd D 14 0.0967  100.00 94.29
MSC 13 0.1279 98. 67 92. 86
SNV 13 0. 1275 99. 33 87. 14
S-G 23 0. 1326 98. 00 78.57
MSC+1st D 18 0. 1001 99. 33 98. 57
MSC+2nd D 13 0. 0836 99.33 100. 00
SNV+1st D 14 0.0931  100.00 95.71
SNV+2nd D 13 0.0768  100.00 98. 57
S-G+1st D 16 0. 1013 98. 67 92. 86
S-G+2nd D 13 0. 1011 99.33 94.29
MSC+SNV 13 0. 1275 96. 67 91.43
S-G+MSC 13 0. 1253 98. 67 88.57
S-G+SNV 13 0.1252 97. 34 90. 00
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Tab.4 Classification performance of SVM models based on different variable selection methods

A —_— e YL (n=165) WiREE (n=55)
. A .

Jrik - B R MAE MBE RMSE R? MAE MBE RMSE
RF 0. 83 1.13 0.01 1.32 -0. 04 2.46 0. 69 2.97

SPA 35 KNN 1. 00 0.01 0.01 0.01 -0.94 3.83 2.20 4.38
SVM 0.97 0.18 -0.04 0.49 -0.39 2.85 0.07 3.48

RF 0.69 1.43 -0.06 1.69 -0.03 2.97 -0.77 3.54

UVE 106 KNN 1.00 0.01 0.01 0.01 -0.45 2.92 0.05 3.81
SVM 0.95 0.22 -0.01 0.67 -0.01 2.52 0.51 3.13

RF 0.96 0.34 -0.01 0.53 0.91 0. 63 -0.19 1. 04

CARS 55 KNN 1.00 0.01 0.01 0.01 0.92 0.10 0.10 0.30
SVM 0.99 0. 09 -0.01 0.09 0.93 0.46 0.17 0.77
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