
Smart Matter Project: Results 2021 – Centro Analisi Biochimiche. 

During the first part of this project, Centro Analisi biochimiche, together with CNR-ITM institute 

of Cs, has focused its attention mainly on bibliographic research and preparatory work with the aim 

to identify polluting molecules that could be manipulated in the laboratory without having acute 

toxic effects. The chosen molecules were: paraoxon ethyl and its metabolites (such as di-

ethylphosphate and nitrophenol) and glyphosate and its metabolites (such as AMPA). 

Once the pollutants were chosen, Centro Analisi biochimiche started with the experimental works; 

in these months we have carried out experiments intended to validate the analytical method for each 

molecule of interest, by evaluating of the following quality parameters: 

- Limit of detection (LOD):  the lowest quantity of a substance that can be distinguished from the 

absence of that substance (a blank value) with a stated confidence level during the analytical 

procedure. 

- Limit of quantitation LOQ: lowest concentration of a substance that is possible to be determined 

by means of a given analytical procedure with the established accuracy, precision, and uncertainty; 

- Sensitivity, recovery (mean value), uncertainty and precision. 

To define these method caracteristics, tests were carried out by using certified standards first to 

define a calibration curve by using solvents or ultra-pure water, and then selected matrices were 

contaminated.  

 

Regarding of paraoxon ethyl and its metabolites, their determination is carried out by HPLC-

MS/MS analysis with MRM (multiple reaction monitoring) mode by searching for two transitions 

(one for qualification and the other for quantification) for each active substance; the calibration 

solutions of Paraoxon Ethyle are prepared in the range: 2 [µg / l] ÷ 80 [µg / l] and injected during 

each work session. After the positive outcome of these check made with the injection of the 

standards, the analysis for the positive active substance is carried out on unknown samples. For 

quantification a software called “Masshunter” is used, which allows to obtain the chromatograms 

and fragmentograms of the samples and standards. The qualitative analysis is obtained by 

comparing, for each active substance, the presence of two or three peaks relating to the transitions 

set and the related retention times. The peaks related to the active ingredients detected are 

automatically integrated by the instrument software, but the operator must check and, if necessary, 

modify the integration of the peaks appropriately.  

 

Figure 1: Example of Mashunter software layout for calibration curve 

 

https://en.wikipedia.org/wiki/Confidence_interval


Figure 2: Example of Mashunter results for paraoxon ethyle: Calibration curve, chromatograms and 

fragmentograms. 

 

Regarding of Glyphosate and its metabolites, their determination is carried out by IC-HRAM 

analysis with the possibility to search the exact mass of each active substance and at least one 

confirming ion or fragmets for each active substance.  The calibration solutions of Glyphosate are 

prepared in the range: 2 [µg / l] ÷ 80 [µg / l] and diluted before injection due to principles of 

instrumental analysis for ionic chromatography . After the positive outcome of these check made 

with the injection of the standards, the analysis for the positive active substance is carried out on 

unknown samples. For quantification a software called “TraceFinder” is used, which allows to 

obtain the chromatograms and mass  spectrum of the samples and standards. The qualitative 

analysis is obtained by comparing, for each active substance, the presence of the target  ion (usually 

the molecolar ion with its exact mass) and one or more peaks relating to the fregments, with the 

relative retention times. Also, its it possible to do a comparison between the experimental mass 

spectrum with the theoretical  one, to have an further confirmation of the presence of active 

substance in the sample. The peaks related to the active molecule are automatically integrated by 

the instrument software, but the operator must check and, if necessary, modify the integration of the 

peaks appropriately 

Figure 3: Example of layout of TraceFinder software: Calibration curve, chromatograms and 

confirming ions for analysis of gliphosate. 
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