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58403209 : Major (FOOD TECHNOLOGY)

MISS RATIPORN EKTASAENG : DETERMINATION OF MOISTURE CONTENT AND
AFLATOXIN B1 IN CORN KERNEL, PEPPER AND PEANUT USING NEAR-INFRARED
SPECTROSCOPY THESIS ADVISOR : ASSISTANT PROFESSOR BUSARAKORN MAHAYOTHEE,
Ph.D.

The objectives of this research were to study the potential of using a near
infrared spectroscopy (NIRS) to estimate moisture content (MC) and aflatoxin B1 (AFB
1) in maize, black pepper and peanut as well as the feasibility of using common models
built from all spectra and chemical data of the three samples to predict the moisture
content and AFB 1 of each crop. Ninety and seventy samples of each crop were used
for spectral measurements of the MC and AFB 1 studies, respectively. For estimating
MC using NIRS, spectral acquisitions were done in a reflectance mode at the
wavenumber of 12,500 - 4,000 cm! with a resolution of 16 cm™ and the scan times of
32 from whole seeds and ground samples, while the MC was determined by a drying
method using a hot air oven. It was found that the best models for predicting MC in
maize, pepper and peanut gave high coefficients of determination (R?) of 0.96, 0.97,
and 0.95, respectively with the root mean square error of prediction (RMSEP) of 0.64,
0.45, and 1.10 %, respectively and the bias of 0.02,-1.11 and 0.06 % respectively. In
addition, it was observed that common model built from the combined spectral and
chemical data of three crops could be used for prediction the MC of each crop with
R? of 0.92, RMSEP of 1.29 %, RPD of 5.62-and the bias of 0.20. For the study of using
NIRS to monitor the AFB1 content, spectra were measured in five different modes of
sample preparations including ground sample, MeOH extracted, MeOH extracted plus
DESIR, Aflatest-P eluted and Aflatest-P eluted plus DESIR. Spectral acquisitions were
done in a reflectance mode at the wavenumber of 12,500 — 4,000 cm™ with a
resolution of 16 cm™ and the scan times of 32 from ground samples. While spectral
acquisitions were done in a transflectance mode at the wavenumber of 12,500 - 4,000
cm™ with a resolution of 16 cm™ for MeOH extracted, MeOH extracted plus DESIR,
Aflatest-P eluted and Aflatest-P eluted plus DESIR. The AFB1 was determined by using
a HPLC method. It was found that the best models for predicting AFB1 in ground maize,



pepper and peanut gave high coefficients of determination (R of 0.824, 0.964, and
0.965, respectively with the root mean square error of prediction (RMSEP) of 31.30,
10.30 and 15.30 pg/kg , respectively and the bias of -5.16 , -5.34 and 3.72 pg/ke,
respectively. In addition, it was observed that common model built from the combined
spectral and chemical data of the Aflatest-P eluted plus DESIR of the three crops could
be used for prediction the AFB1 of each crop with R? of 0.945, RMSEP of 18.80 pg/ks,
RPD of 4.27 and the bias of 0.70 pg/ks.



