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Abstract
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The objective of this research was to apply the near infrared spectroscopy (NIRS)
technique, with full NIR wavenumber range 12500-4000 cm’ (wavenrage of 800-2500 nm) to
detect fungal contamination particularly aflatoxigenic fungi and aflatoxin contamination in
brown rice samples. NIR spectra were obtained on the natural samples and the rice samples
artificially inoculated with Aspergillus species and adjusting different moisture level (14 and
18%) in order to induce the fungal growth and aflatoxin accumulation. These conditions were
carried out to achieve variability in sample contaminated and non contaminated with fungi and
aflatoxin. Quantitative calibration models to detect fungi and aflatoxin contamination were
developed using the original and pretreated absorbance spectra in conjunction with partial
least squares regression (PLSR) with prediction testing. The statistical model for the total
fungal infection developed from the treated spectra of conditioned sample provided the
greatest accuracy in prediction, with a coefficient of determination (RZ) of 92.26, a root mean
square error of prediction (RMSEP) of 3.17%, and a bias of 0.03%. Whereas, the models
developed from the nature samples and conditioned samples for yellow-green Aspergillus
infection provided the very poor accuracy in prediction. The models for determination of
aflatoxin developed from the treated spectra of both natural and conditioned samples provided
the best accuracy in prediction (R2= 93.73, RMSEP = 0.938 ug/kg, bias = 0.0147 ug/kg and
R’= 94.73, RMSEP = 415 ug/kg, bias = -54 pug/kg for natural samples and conditioned
samples, respectively). Qualitative calibration models for discriminating fungal contaminated
samples and non fungal contaminated samples were processed by classification methods
(SIMCA and PLS-DA). The highest percentage of overall correct classification of 87.04 was
obtained from the model developed by the NIR spectrum of rice single kernels in the
wavelength range of 1801-2000 nm in which the NIRS absorbance values of fungal

contaminated samples and non fungal contaminated samples were different.
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