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THIDA OUNJAIDEE : DEVELOPMENT OF FLUOROMETRIC METHOD FOR CARBARYL
DETERMINATION USING MCM-41 CONTAINING CETYLTRIMETHYLAMMONIUM
BROMIDE. THESIS ADVISOR : ASSOC. PROF. SANCHAI PRAYOONPOKARACH, Ph. D.
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This research successfully developed a fluorometric method to determine
carbaryl residues in vegetables. The method is based on the reaction of carbaryl with
Mobil Composition of Matter No. 41 (MCM-41) containing cetyltrimethylammonium
bromide (CTAB) denoted as MCM-41-CTAB, which produces 1-naphthol. The generated
1-naphthol exhibited a strong fluorescence signal at 485 nm when excited at 335 nm,
enabling its spectrofluorometric detection.

MCM-41 was synthesized using tetraethoxysilane as the silica source and CTAB
as the template. The MCM-41 was characterized using X-ray diffraction (XRD) analysis,
Fourier transform infrared (FTIR) spectroscopy, X-ray photoelectron spectroscopy (XPS),
thermogravimetric analysis (TGA), and scanning electron microscopy (SEM), confirming
its ordered mesoporous structure, functional groups, basic species on the as-
synthesized MCM-41, and thermal stability.

The hydrolysis reaction between carbaryl and MCM-41-CTAB was systematically
optimized, revealing that the most effective conditions involved 100 mg of MCM-41-
CTAB in a carbaryl solution containing 50% ethanol, with a reaction time of 60 min.
Under these conditions, the developed method showed a linear response for carbaryl
concentration ranging from 0.12 to 10 uM, with a detection limit of 0.11 pM.

The developed method was successfully applied to real sample analysis,
where carbaryl residues in chili and Thai eggplant were quantified. The results were
validated  against  ultra-high-performance  liquid  chromatography  (UHPLC),
demonstrating strong agreement between the two methods. Additionally, the
reusability of MCM-41-CTAB was investigated, showing a gradual decline in activity after
multiple uses due to the ‘teaching of CTAB. Furthermore, an interference study

confirmed that the presence of tested species had negligible effects on the



fluorescence signal of 1-naphthol, highlighting the method’s selectivity. The findings
suggest that the developed method is a promising tool for efficiently and accurately

detecting carbaryl residues in agricultural products.
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