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Development of a Rapid Method for Chlorpyrifos Residue Determination in Yard Long Bean using Near
Infrared Spectroscopy

- ¢ a 1 1 A a L4 aa 1 o iy
@R WRANAR" WealeA Aegass’ Wlaua Tnuadet’ Usalund adamsang’ yasinsal wnled

Aleeya Lerdkuson', Pontalate Duangsuwan', Nilobon Komonsing', Pramote Khuwijitiaru, Busarakorn Mahayothee'

Abstract
This research was aimed to study the feasibility of near infrared spectroscopy (NIRs) technique for
determination of insecticide residue in yard long bean. A total of 112 organic yard long bean samples were
prepared by homogenizing and then adding standard chlorpyrifos at the concentration range of 0.02-250 ppm.
Determination of retained chlorpyrifos in samples by gas chromatography-mass spectrometry (GC-MS). Spectra
were acquired from each sample in five different modes of preparation including, paste, acetonitrile extracted
solution (2nd extracted solution), toluene extracted solution (3'd extracted solution) and dry extract system for near
infrared (DESIR) for 2" and 3" extracted solution, in wavelength 800-2500 nm. Reflectance mode was applied to
paste while transflectance mode was applied to extracted solution. In addition, transmittance mode was used for
DESIR samples. It was found that calibration model built from paste’s spectrum gave the best model for prediction with
R’ 0.8463, RMSECV 23.4 ppm, RPD 2.55 and bias 0.596 and the model from DESIR of acetonitrile extracted solution
gave R’ 0.8422, RMSECV 20.1 ppm, RPD 2.53. When consider R’ and RPD, NIRs was able to roughly determine
chlorpyrifos residue in yard long bean by measuring spectra from paste. However, it was found that the percentage
error of the predicted values compared to the true values was very high especially for the samples with chlorpyrifos
concentration less than 100 ppm. Therefore, more samples should be taken to build the new model.
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Figure 1 Flowchart of NIRs measurement.
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Figure 2 NIR spectra of yard long bean paste (A) and acetonitrile extracted solution (B)

Table 1  Statistic values of calibration and validation models that were built from different modes of spectral

acquisition
Calibration Validation
Samples N Pretreatment R® RMSEE R® RMSECV RPD Bias
(ppm) (ppm)

paste 107 1*'derivative  0.9096 18.5 0.8463 234 2.55 0.596
2" extracted sol” 100 SNV 0.9445 12.8 0.7916 23.9 2.19 0.462
2" DESIR 102 1%+ SNV 0.8825 17.7 0.8422 20.1 2.53 0.276
3" extracted sol” 109 COE 0.8578 22.2 0.3807 44.4 1.27 -0.0757

3 DESIR 101 1% + SNV 0.7950 16.5 0.6588 20.9 1.71 0.267
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Figure 3 Scattering plot of validation model of paste Figure 4 Histogram of chlopyrifos concentrations

that were used in this study
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