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Since an unbalanced excess of reactive oxygen/nitrogen species (ROS/RNS) causes various diseases, determination of antioxidants fighting against oxidative stress is important in food and biochemical analysis. Optical/electrochemical nanosensors attract attention in antioxidant activity assessment because of their excellent surface properties, increased sensitivity and selectivity. Optical sensors offer advantages such as low cost, flexibility, remote control, speed, miniaturization and on-site/in situ analysis. Electrochemical sensors using noble metal nano​particles on modified electrodes better catalyze bioelectrochemical reactions of antioxidants and radical scavengers which are known to be electroactive. In this presentation, the principles of design and operation of colorimetric sensors and nanoprobes for food antioxidants (including electron-transfer based and ROS/RNS scavenging assays) and important milestones covered by our laboratory are summarized, by presenting novel nanosensors together with their mechanism and analytical performance. Citing some examples, the localized surface plasmon resonance (LSPR) absorption of silver nanoparticles as a result of enlargement of citrate-reduced seed particles by antioxidant addition enabled a linear response of antioxidant capacity1. Biothiols were selectively determined with Ellman reagent (DTNB)-derivatized gold nanoparticles (AuNPs)2. A sensitive colorimetric method for nitrite (i.e. known to be a significant inhibitor of HOCl-mediated DNA strand breakage and ascorbate depletion3) was developed, on the basis of its colorimetric determination using 4-aminothiophenol-modified AuNPs and naphthylethylene diamine as coupling agent for azo-dye formation4.
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