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Abstract: As biostimulants may have a mechanism related to increasing tolerance to abiotic stress
(drought, salinity, heat shock, etc., which will increase the production of Reactive Oxygen Species,
ROS, such as peroxynitrite (PON)), this work proposes electrochemical solutions for the rapid screen-
ing of biostimulants, based on a sensor’s selectivity toward PON, for further efficient biostimulant
formulation, as nowadays, biostimulants are still developed and commercialized using compositions
developed by hazard, and not by design (as this work proposes).
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1. Introduction

Peroxynitrite (PON) is one of the most powerful anionic oxidants, which is associated
with diseases such as Alzheimer’s, arthrosis, cancer, etc. and also has a strong influence on
plant growth. Selective, rapid, sensitive and direct methods for the detection of peroxyni-
trite are still scarce. As PON is a Reactive Oxygen Species (ROS), it modulates the growth
and development of plants, as it acts as an endo-signaling molecule, especially in abiotic
stress situation [1].

2. Materials and Methods

The present work refers to the processes of preparing different peroxynitrite elec-
trosensitive depositions via electro-polymerization and/or drop-casting, using metal
phthalocyanines/tetra-amino phthalocyanines (with different transitional metals coor-
dinated to pyrrole groups, metals such as Mn, Co, Zn and Fe, or without metals), as well as
methods for selective determination, using these peroxynitrite electrosensitive depositions.

3. Results

The developed selective peroxynitrite determination methods consist of different electro-
chemical techniques using the following steps: stabilization of the probe at pH 9, inserting
the electrodeposited/drop-casted sensors into the analyzed probe (which may also include
interfering species in addition to peroxynitrite) and the quantification of peroxynitrite using
calibration curves, depending on the nature and concentrations of the peroxynitrite (Figure 1).
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The electrodes were characterized using Scanning Electron Microscopy (SEM), Raman spec-
troscopy, X-Ray Fluorescence (XRF), as well as using different electrochemical techniques
(such as Cyclic Voltammetry, CV and Chronoamperometry, CA).
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Figure 1. Cyclic voltammograms (CV) for the selective method of peroxynitrite (PON) determina-
tion, using electro-polymerized cobalt tetra-amino phthalocyanine screen-printed carbon electrodes 
(polyCoTAPc/SPCE), in the potential window −0.2 to 0.6 V, with a scan rate of 16 mV/s, at different 
peroxynitrite concentrations: (a) 0 µM, (b) 60 µM, (c) 80 µM, (d) 100 µM, in Phosphate Buffer Saline 
(PBS) pH 9. 

4. Conclusions 
The presented processes are efficient for peroxynitrite detection and the best ones 

will be further used for screening biostimulants, as well for comparing the results with 
those obtained using the confirmation method (bioassay method based on fluorescent 
dyes) and the validation method (applying the best biostimulants for growing plants). 

5. Patents 
Ioana Silvia Hosu, Processes for preparing peroxynitrite electrosensitive depositions 

and methods of selective detection, Patent Application Number A00445/2023 [2]. 
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Figure 1. Cyclic voltammograms (CV) for the selective method of peroxynitrite (PON) determina-
tion, using electro-polymerized cobalt tetra-amino phthalocyanine screen-printed carbon electrodes
(polyCoTAPc/SPCE), in the potential window −0.2 to 0.6 V, with a scan rate of 16 mV/s, at different
peroxynitrite concentrations: (a) 0 µM, (b) 60 µM, (c) 80 µM, (d) 100 µM, in Phosphate Buffer Saline
(PBS) pH 9.

4. Conclusions

The presented processes are efficient for peroxynitrite detection and the best ones will
be further used for screening biostimulants, as well for comparing the results with those
obtained using the confirmation method (bioassay method based on fluorescent dyes) and
the validation method (applying the best biostimulants for growing plants).
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