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Detection of Milled Rice Infected with Aspergillus flavus by Near Infrared Spectroscopy
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Abstract
The application of near infrared spectroscopy (NIRS) to detect the milled rice cv. Khao Dawk Mali 105

infected with Aspergillus flavus was investigated. The reflectance spectra of the samples, the milled rice (non-
infected) and the milled rice mixed with A. flavus at 5, 10, 15 and 20% w/w, were scanned by NIRSystem 6500
wavelength range 700-2500 nm. The second derivative technique was used to transform the spectral data before
developing the calibration equations to predict the quantity of mixing milled rice infected with A. flavus by Partial
least squares regression (PLSR). It was found the value of the correlation coefficients (R), the standard errors of
calibration (SEC), the standard errors of prediction (SEP), the averages of difference between actual and NIR
values (bias) were 0.82, 4.04, 4.18 and 0.02 respectively. Chitin and protein peaks had relative with absorbance
value of 2362 and 2194 nm. Principle component analysis (PCA) was used to analyze the spectral data. It was
found that the spectra of milled rice (non-infected) and the mixture at each level could be separated into two
groups with PC1. It was verified that the mixing at 5% w/w was the lowest level of infection that could be detected
by near infrared spectroscopy.
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Figure 1 Original spectrum of milled rice (non-infected) and mixing of milled rice infected with A. flavus at

5,10,15 and 20% w/w in wavelength range 700-2500 nm

Table 1  PLSR calibration results for detect milled rice infected by A. flavus using spectra pretreatments.

Pre-treatment Wavelength region (nm) F R SEC SEP Bias
Smooting 5 + 2" Derivative 5 1120-2246 4 0.81 412 438 0.05
Smooting 10 + 2™ Derivative 15 1520-2448 4 081 4.09 424 -0.07
Smooting 10 + 2" Derivative 5 1420-2468 4 082 404 418 0.02

F: number of factors used in the calibration equation, R: multiple correlation coefficients, SEC: standard error of calibration,

SEP: standard error of prediction, Bias: average of difference between actual value and NIR value
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Figure 2 Regression coefficient plots for milled rice infected by A. flavus calibration equation.
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Figure 3 Principle component plot (pc1 vs. pc2) of milled rice (non-infected) and mixing of milled rice infected
with A. flavus at 5 % w/w.
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