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Colorimetric Sensing of Trace Amounts of Albumin/Amino Acids using
Surface-Enhanced Photochromic Phenomena
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Due to the biological importance of a -amino acids and their derivatives,
the development of novel colorimetric probes for these molecules has been an active research area in
recent years. In this study, the surface-enhanced photochromic phenomena by various o -amino acids
adsorbed on molybdenum(VI) oxide (MoO3) nanoparticles in the aqueous system have been investigated

by means of UV-vis absorption spectrometry. No derivatization of a -amino acids is required, and
eventually high-accuracy determination is obtained from the UV-induced MoO3 photochromic coloration.
During UV irradiation, the detection process could be visually observed by naked eyes. A simple and
unique approach to explore sensitive "label-free" colorimetric sensing toward a -amino acids is
proposed. Additionally, human serum albumin was added to tungsten(Vl) oxide (WO3) and/or MoO3
nanoparticle aqueous solution to probe the photochromic properties.
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1  UV-Vis absorption spectrum of as-prepared MoOs
colloid aqueous solution. The inset shows the corresponding
Tauc plot around the absorption edge for estimating the
optical band gap energy.
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2 Typical absorption spectral changes of (a) as-prepared
MoO;, (b) Asp/MoO;, (c¢) Leu/MoOs;, and (d) Lys/MoO;
binary aqueous solution under UV light irradiation. Insets in
(a) and (b) are enlarged spectra (x10). Concentration
conditions: [MoOs] = 1.0x102 mol dm™, [AA] = 1.0x10" mol
dm?, [Na,SO,] = 3.3x10 mol dm™, pH 2.1.

[ @ :Lys/MoO;
A : Leu/MoO,
- M :Asp/MoO;

0.03

0.02

rol min”’

0.01

0 1 2 3

[AA]Lg / x10® mol dm™
3 Dependence of the coloration rate (+°) on the
concentration of o-amino acid adsorbed on the MoOj; colloid
surface ([AAl.). The straight line indicates the best fitting
curves obtained by the least-squares method. The magnitude
of the error bars was calculated from the uncertainty given by
five independent measurements with the other batch aqueous
solutions.
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