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Kinetic properties of a novel graphene/carbon-based
peroxidase mimic nanozyme and its application for detection
of glutathione in drugs

Jahandar Shamami, N.'| Shahangiyan, S.SH | S.Afghahi, S.S.?| Salarizadeh, N.}| Zamani, H."
1-Department of Biology, Faculty of Science, University of Guilan, Rasht, Iran
2-Department of Engineering, Faculty of Materials Science and Engineering, Imam Hossein
University, Tehran, Iran
3-School of Biology, College of Science, University of Tehran, Tehran, Iran

Abstract: Due to the importance of the improvement of graphene oxide characteristics and wide applications of
nanozymes in various fields such as pharmaceutical industry, here, a reduced graphene oxide/multi-walled
carbon nanotube nanocomposite was synthesized and after evaluating its peroxidase-like activity, a simple, fast,
and practical colorimetric method was developed to detect glutathione in commercial capsules. The
nanocomposite exhibited good peroxidase mimic activity, as its affinity to H,O, was higher when compared with
natural peroxidase enzyme. The nanozyme followed Michaelis-Menten kinetics and its catalytic activity was
dependent on pH, temperature, and concentration of the catalyst. Due to the ability of glutathione to remove
reactive oxygen species and consequently inhibition of peroxidase-like activity, a colorimetric sensor was
designed for detection of glutathione with a linear range of 62.5 to 625 uM and detection limit of 0.15 mM. The
colorimetric method was successfully used to measure glutathione in commercial capsule.

Keywords: Nanozyme, Peroxidase-mimic activity, Colorimetric detection, Glutathione capsule.
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