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Abstract

The objective of this study was application of visible/near infrared spectroscopy
technique for detection of Aspergillus flavus contaminated on maize seed. The spectra of 4. flavus
and A. niger hyphae were measured by NIRSystem6500 in wavelength range 400-2500 nm. The
absorbance of A. flavus hyphae was lower than A. niger in wavelength range 400-700 nm and
it was higher than 4. niger in 700-2500 nm. The principle component analysis (PCA) showed
clear separation of A. flavus and A. niger spectrums. The spore of A. flavus was inoculated on
maize seed. After that the infected seed were mixed into normal seed at 5, 10, 15 and 20% by
weight. Whole grain and ground grain sample were scanned spectral data with transportation
module with coarse sample cell, transportation module with pasting cell and transportation
module with pasting cell, spinning module with standard cup. The calibration equations to predict
the infected quantities of contaminated seed were developed by partial least squares regression
(PLSR). PLSR model of whole grain and ground grain sample obtained the value of the
correlation coefficient (R) were 0.94, 0.80, 0.98 and 0.97 respectively, the standard errors of

calibration (SEC) were 2.29, 4.18, 1.17 and 1.52 % respectively, the standard errors of prediction



(SEP) were 4.18, 2.51, 1.32 and 1.64 % respectively. In addition the ratios of standard deviation
of reflectance data in validation set to SEP (RPD) were 2.68, 1.74, 5.36 and 4.21 respectively.

PCA technique could clearly separated the spectra at each level. Mixing at 10, 5, 5 and
5% by weight were the lowest determination levels of whole grain and ground grain sample
respectively. The calibration equation to predict the amount of corn that has been mixed with
fungal infection was whole grain sample and used the accessories with transportation module
with pasting cell more precisely than spinning module with standard cup. However, the
calibration equation of ground grain sample can predict the amount of corn that has been mixed
with fungal infection and used the accessories with transportation module with pasting cell more
precisely than spinning module with standard cup respectively.

The calibrations equation to correlation between spectral data and aflatoxin value of
maize seed sample stored for 0, 1, 2 and 3 months. It was found that the calibration equation of
whole grain and ground grain samples were 0.30 and 0.44, 13.98 % and 13.04 %, 14.88 % and
15.86 %, 0.28 and 0.40 respectively. The low RPD and R values of the equation for aflatoxin
content of whole grain and ground grain and can’t predict the amount of aflatoxin, as well as to

developed calibration equation was tested with the unknown sample set.



