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Selective Analysis of Heavy Metal lons Using Protein-based Biosensor
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New protein-based biosensors using flugrescence for the detecting heavy metal ions were developed. The detection
range of heavy metal ions was between 10° mM - 1 mM using casein and albumin as a transducer of biosensor,
respectively. Casein showed better results for detecting heavy metal ions than albumin. Simple assay method was
developed for the selective analysis of the two heavy metal ions by the fluorescence at wavelength of excitation and
emission. This method was successfully applied to determining the concentrations of Co® and Fe™.
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Figure 1. Fluorcscence electron microscopy of labeled protein. Pictures werc taken by Nikon Eclipse Te 300. Enlarging magnitude was 200 in

UV-VIS region. (a) Casein-FITC powder (b) casein-FITC solution.
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Figare 2. Effect of protein conceniration on fluorescence of heavy
metal ion. All samples were excited al 520 nm and emitted at 540 nm.
Slit bandwidth was 1.5 nm. Casein-EITC and 1 m M Cr* were used
for the experiment.
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Figure 3. Bmission scanning of (a) Cr* and (b) Fe®'
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Figure 4. Calibration curves of Cr* Fe” by albumin-FITC. All

samples were excited at 490nm and emitted at 515 nm.
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Figure 5. Calibration curves of Cr"" and Fe’™ by casein-FITC. All
samples were excited at 490 nm and emined at 515 nm.
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Figure 6. Calibration curves of Cr*" and Fe' by casein-EITC. All
samples were excited at 490 nm and emitted at 515 pm.
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Table 1. Comparison of measured and caleulated fluorescences

Cone.(mM) Measured Calculated Error(%)
7.9 8.4 6.3
0.5 16.3 16.4 0.6
0.25 25.2 24.4 32
0.1 38.0 35.1 7.6
Imo-=22.31log[Fe®"] 7' —57.24 )
ox, mx O O]l ex,Ce'* +0 491 ex,Fe'™ (]O)
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