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Identification of pesticide residues by NIR spectroscopy
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Abstract

This research was studied on the identification of pesticide residue by non-destructive technique, NIR
spectroscopy. Two commercial grade of pesticides, chlorpyrifos and cypermethrin, were used in this study. The
pesticides solution at various concentrations of 0, 50, 100 and 200 ppm were prepared in acetonitrile. Each
solution was dropped on the glass fiber filter paper or Dry Extract Spectroscopy by infrared Reflection (DESIR)
technique. The samples were dried in a hot air oven at 35 °C for 1 hour. Then, the NIR reflectance spectrum of
samples was measured by NIRSystem 6500 with the wavelength range between 400 - 2500 nm. Prior to the
measurement, the calibration equation was developed by a partial least square regression (PLSR) and analyzed
by principle component analysis (PCA). It was found that the PLSR calibration result of both pesticides in long
wavelength (1100 — 2500 nm) was high accuracy. The correlation of determination (Rz), standard error of
calibration (SEC), standard error of prediction of chlorpyrifos calibration equation were 0.89, 24.28ppm and
24.41 ppm and 0.95, 17.30ppm and 22.54 ppm, respectively. Furthermore, PCA technique could distinquish the
spectra of different kinds of substances at 200 ppm. However, these could not use to separate the pesticide
spectrum at the different concentrations. NIR spectroscopy was alternative technique for pesticide identification.
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Figure 1 Regression coefficient plot of PLSR calibration equation of chlorpyrifos in long wavelength
(1100-2500 nm).
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Figure 2 Regression coefficient plot of PLSR calibration equation of cypermethrin in long wavelength
(1100-2500 nm).
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Figure 3 PCA score plot (PC1 vs. PC2) of chorpyrifos and cypermethrin spectra at 200 ppm.
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Figure 4 PCA score plot (PC1 vs. PC2) of chorpyrifos and cypermethrin spectra at various concentration (0, 50,
100 and 200 ppm).
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