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Highlights

Eutectic synthesis of PtNPs in reflux using reline as a stabilizing medium.
PtNPs and MWCNTSs were incorporated into a Nafion film, increasing electrocatalytic activities for riboflavin detection.

Abstract

Deep eutectic solvents (DES) were introduced by Abbot et al.” in 2001 and proved to be alternatives to non-aqueous
solvents and ionic liquids with various applications, mainly because the characteristics they present, such as low toxicity,
biodegradability, and high thermal stability2. In this work, we synthesize platinum nanoparticles (PtNPs) by a reflux
method using a DES based on choline chloride and urea (reline) in a 1:2 molar ratio. Then, the PtNPs were incorporated
into a composite sensor based on multi-walled carbon nanotubes (MWCNTSs) for electrochemical detection of riboflavin
(RB). The synthesized PtNPs were characterized by transmission electron microscopy (TEM). The PtNPs were small-
sized nanoparticles with an average diameter of (0.200 + 0.001) nm. The cyclic voltammetry results showed that PtNPs-
ChCIl:U/MWCNTs/GCE sensor presented an increase of electrocatalytic activity in comparison to those of glassy carbon
(GCE, inset (i)) and MWCNTSs/GCE (inset (ii)) sensors (Figure 1a) for the RB determination. Then, the effect of potential
scan rate, pH, supporting electrolyte, and square wave voltammetry (SWV) operational parameters were evaluated
using the PtNPs-ChCI:U/MWCNTs/GCE sensor to establish the electrochemical behavior and optimal conditions to
determine RB. The potential scan rate effect revealed that RB electro-reduction is an adsorptive-diffusion-controlled
process. The pH effect (2.0 - 9.0 in BR 0.2 mol L' buffer) showed that peak potential (Ey) vs. pH was linear for RB (1.0
mmol L") with a slope of -0.059 V pH-', suggesting an equal number of protons and electrons in the reduction process.
In addition, pH 7.0 was chosen, and the supporting electrolyte effect showed that peak currents were higher in the
phosphate buffer solution (PBS) than in the BR buffer solution at the same ionic strength and pH. The RB response in
PBS was optimized by varying the SWV parameters with the selected conditions: frequency (f) = 8 Hz, amplitude (a) =
100 mV, and increment (AEs) = 5 mV. Under these conditions, the analytical curve was constructed (Figure 1b) with the
following equation: - Icp (UA) = - 3.2 + 247.1 [Crs, pmol L] (R% = 0.99). The detection (LOD) and quantification (LOQ)
limits obtained were 1.8 nmol L-" and 0.01 ymol L', respectively. Intra (n = 15) and inter-day (n = 3) repeatability studies
were performed for RB at 0.20, 0.50, and 0.98 ymol L-'. The +1(a) T— ——] 20 (b)
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