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This project has investigated simultaneous screening enzyme inhibitors using flow injection fluorescence
spectroscopy and chemometric method to resolve fluorescence strongly overlapping spectra. The dual screening assay
has been based on flow injection analysis methodology, with immobilized enzyme on solid phase reactors, i.e. alkaline
protease and alkaline phosphatase respectively, to investigate enzyme inhibitors, namely 3-nitrophenylboronic acid and
sodium orthovanadate. The excitation-emission fluorescence spectra are strongly overlapped, which do not permit their
direct determination without previous separation by conventional methodologies. Here, a method is proposed for the
determination of these chemicals by the use of a chemometric technique: a full-spectrum multivariate calibration method,
partial least-squares (PLS-1). The experimental calibration set was designed with 13 samples. The concentrations were
varied between 1-5 microgram per milliliter (ug/ml) for 3-nitrophenylboronic acid and 0.05-0.45 wg/ml for sodium ortho-
vanadate. The emission fluorescence spectra were recorded between 495-594 nanometers, and analyzed with
Unscrambler software, using PLS-1 and full cross validation. The correlation coefficients were 0.990833 for 3-nitro-
phenylboronic acid and 0.998771 for sodium orthovanadate. For external validation, another set of 10 samples was used.
The satisfactory results were obtained. The actual and predicted were consistent for most of the mixtures tested. All the
predicted concentrations were 98-103% and 93-105% for their actual concentrations for 3-nitrophenylboronic acid and

sodium orthovanadate respectively.

Keywords : Chemometrics; enzyme inhibitors; flow injection analysis; fluorescence spectroscopy; PLS-1
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