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origin of Cyperus esculentus by the identification model in chemometrics. Methods A total of 408 samples of
Cyperus esculentus samples from Hebei, Hunan, Shandong, Xinjiang, and Yunnan were analyzed for provenance
tracing using near-infrared spectroscopy and chemometric software, 3 kinds of spectral preprocessing methods
including multiplicative scatter correction, standard normal variate transformation and standard normal variate
transformation & detrending, were used respectively, and 5 kinds of recognition modes such as support vector
machine (SVM) , soft independent modeling of class analogy (SIMCA), orthogonal partial least squares discriminant
analysis (OPLS-DA), partial least squares discriminant analysis (PLS-DA), and K-nearest neighbor algorithm (KNN)

were used to identify the geographical origin. Results

including SVM, SIMCA, OPLS-DA, PLS-DA, and KNN were 91.89%, 94.47%, 62.37%, 65.32%, and 100.00%

The modeling recognition rates of the 5 kinds of modes

respectively. The KNN was selected as the origin identification model, and the impact of different preprocessing
methods, data preprocessing and sample distance on the stability of the model prediction results were analyzed in
order to select the optimal model parameters. The prediction set recognition rate could reach 100.00% by using
multiplicative scatter correction spectral preprocessing method, one of data preprocessing methods including UV,
Pareto, automatic, or centering, and block distance as the sample distance. Conclusion The technology of near
infrared spectroscopy combined with KNN mode has the advantages of fast analysis speed, simple operation, easy
sample pretreatment, non-destructive, on-line qualitative and quantitative analysis, etc., and has a certain application
prospect.

KEY WORDS: Cyperus esculentus; near infrared spectroscopy; K-nearest neighbor algorithm; geographical origin
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Table 1 Classification results of sample data sets
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Fig.2 Results of SVM (A), SIMCA (B), OPLS-DA (C), PLS-DA (D), KNN (E) classification
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Table 2 Results of identification based on 5 kinds of modeling
patterns to model

pit j‘ﬁﬂ% %&%E WZEE b
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SVM ¥ BatREEL 91.89 85.24

SIMCA ¥ HEIPREAL  94.47 90.77

OPLS-DA X HEIbREL 6237 66.42

PLS-DA & AaifREEL 65.32 83.39
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Table 3 Effects of different spectral preprocessing on pattern recognition results

o SRR AL I rsE BrsE MR H /%
x Te N RGIEAY NGBS S N N F— . ——
PolE% 1 0 el i INZR o P FEIE
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KNN SNV+Detrending+
1 bR AL 100.00 100.00 100.00 100.00 66.00 98.00 100.00 92.80
KA+ A bR E AL 100.00 100.00 100.00 100.00 89.00 94.00 100.00 96.60
F4 HEMAEIRIRBILE R0
Table 4 Effects of data preprocessing on pattern recognition results
st SO A A pIIEzRS IRIEAE MR AR5 5/%
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MSC+UV Fr b+
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K B 100.00 100.00 100.00 100.00 67.00 92.00 100.00 91.80
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ik FC I 8 100.00 100.00 100.00 100.00 89.00 94.00 100.00 96.60
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Table 5 Effects of sample distance on pattern recognition results
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KNN MSC+H shitrEL+
K 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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