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Comparison of Sample Preparation Methods to Evaluate Residue in Mandarin Fruit
v. “Sai Nam Pueng” by Near Infrared Spectroscopy
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Abstract

To investigate the sample preparation method for evaluation of residue on mandarin fruit cv. “Sai Nam
Pueng” by near infrared spectroscopy, three methods were examined. The first was pesticide standard solution at
0.1, 1.0, 10.0 and 50 ppm mixing in fruit juice, dropped the mixture on glass microfibre filters paper, let it dried
and then packed in the standard cup. The second was juice mixture (juice+pesticide standard solution) same as
the first method but it was packed in the pasting cell. And the third was pesticide standard solution dropping on
the mandarin peel of at 37 mm diameter. They were left for drying and loaded into the standard cup. All samples
were measured the spectra by NIRSystem 6500 in wavelength region 400-2500 nm. The data were used to
develop the calibration equations for pesticide residue by partial least squares regression (PLSR). The result
showed that cypermethrin and chlorpyrifos calibration equation of the first sample preparation method was the
best. Their values of the multiple correlation coefficients (R) were 0.99. The standard errors of calibration (SEC),
the standard errors of prediction (SEP) and the averages of difference between actual and NIR values (bias) were
2.06 and 2.37 ppm, 2.17 and 2.45 ppm, and -0.03 and -0.74 ppm, respectively. Therefore, near infrared
spectroscopy was could be used to evaluate residue on mandarin cv. “Sai Nam Pueng” by dropping on glass
microfibre filters paper.
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Table 1  PLSR calibration results for cypermethrin and chlorpyrifos prediction

Pesticide residue Pre-treatment Wavelength region F R SEC SEP bias
(nm) (ppm)  (ppm)  (ppm)

cypermethrin Smoothing 5 + 2" Derivative10 1440-2468 5 099 2.06 217 -0.03
chlorpyrifos MSC + 2™ Derivative10 1700-2436 4 099 237 245 -0.74

F: number of factor used in the calibration equation, R: multiple correlation coefficient, SEC: standard error of calibration,
SEP: standard error of validation, Bias: average of different between actual value and NIR value
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Figure 1 Regression coefficient plots of the calibration equations to predict cypermethrin (A) and chlorpyrifos (B)

at 0.1, 1.0, 10 and 50 ppm in fruit juice were dropped on glass microfibre filters paper.
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