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Abstract: The identification model of chlorpyrifos pesticide residues in wheat was established based on near infrared
spectroscopy and stoichiometry. Wheat samples with different chlorpyrifos residues were prepared by spraying method.
Near infrared diffuse reflectance spectra of samples were collected, and qualitative prediction models of factorization
method, Euclidean distance method and quantitative prediction model of partial least squares method were established. The
results showed that: The qualitative discrimination rate of factorization method was higher than that of Euclidean distance
method, the characteristic bands of construction conditions were 5543.68~4643.72, 7582.43~6510.28 cm', the prepro-
cessing method was second derivativetvector normalization+5-point smoothing, the discrimination rate could reach 96%.
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The characteristic bands of the construction conditions of partial least squares quantitative discrimination model were
5543.68~4643.72 cm', 7582.43~6510.28 cm', the preprocessing method was to eliminate the constant offset, the main
component fraction was 7, the cross validation coefficient (R*) was 99.46, and the mean square residual (RMSECV) was

1.15. The correlation between the actual value and the predicted value was good, and the minimum detection limit was

1 mg/kg, which could accurately determine the pesticide of Chlorpyrifos in wheat. The above results showed that the

discrimination rate of the qualitative analysis model established by the factorization method was as high as 96%, which

could realize the qualitative analysis and identification of chlorpyrifos pesticide residues in wheat, and the partial least

squares method could realize the quantitative analysis and identification with good reproducibility.
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Fig.1 Raw near infrared spectroscopy data acquisition results
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Fig.2 First derivative spectra of wheat samples with pesticide
residues
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Table 1 Comparison of prediction effects of different spectral
wavenumbers on models

N — ewi BT ki
BHIAER S HEEER S(H
5543.68~4643.72 - 0.595 - 0.692
7582.43~6510.28 - 0.397 - 0.263
9186.74~8975.63 - 0.901 - 0.699
5543.68~4643.72, 7582.43~6510.28 + 1.159 + 1.305
5543.68~4643.72, 9186.74~8975.63 - 0.899 + 1.011
7582.43~6510.28, 9186.74~8975.63 - 0.796 + 1112
14000~4000 - 0.962 - 0.941
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Table 2  Effect of different pretreatment methods on
qualitative analysis model
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Table 3 Qualitative analysis model
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Table 4 Comparison of prediction effects of different spectral
wave sections on the model
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5543.68-4643.72 9135 5.15

7582.43~6510.28 9221 4.08

9186.74~8975.63 90.25 5.45
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7582.43-6510.28 97.12 1.86
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9186.74~8975.63 95.04 3.09
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Table 5 Spectral establishment under different pretreatments
Discriminant partial least squares model results
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Fig.4 Change of mean square residuals of pesticide residues
cross validation with principal component fraction
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Fig.5 Correlation between the real value and the measured
value of pesticide residues in calibration set
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Table 6 Comparison of predicted and real values of NIRS for
pesticide residues

731 ELSEH (mg/kg) TE (mg/kg) XS5 (%)

1 0.1 0.008 -92.00

2 0.2 0.055 —72.50

3 0.3 0.326 8.67

4 0.4 0.423 5.75

5 0.5 0.382 -23.6

6 1 1.017 1.70

7 2 1.988 —0.060

8 3 3.030 1.00

9 4 4.085 2.13

10 5 5.022 0.44

11 6 6.059 0.98

12 7 7.015 0.21

13 8 8.084 1.05

14 9 8.923 -0.86

15 10 10.101 1.01
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