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Environment and water

Optimization of SPME/GC-MS analytical method using Response Surface
Methodology for pesticides monitoring in aqueous matrices

F. Caceres,®? R. Pepino,° P. Brito,? A.E. Ribeiro,? A. Queiroz?

a) Centro de Investigagao de Montanha (CIMO), Instituto Politécnico de Braganga, Campus de Santa Apolénia, 5300-253
Braganga, Portugal; b) Universidad Tecnolégica Nacional - Facultad Regional Cérdoba, Maestro M. Lopez esquina. Cruz Roja
Argentina, Ciudad Universitaria, 5016 Cérdoba, Argentina

Email: amqueiroz@ipb.pt

Emerging pollutants are a type of contaminants that can occur in water sources. They can be defined as any synthetic
or naturally occurring chemical or microorganism that is not usually monitored or regulated in the environment and have
the potential to cause detrimental ecological and human health impacts. These compounds can be found in the
environment in very low concentrations, at scales ranging from nanograms to micrograms per liter.! Pesticides are an
important group of emerging pollutants due to the continuous increase in their use in agricultural production process to
control diseases, pests and weeds.?

In this work, it will be presented the optimization of solid phase microextraction (SPME), using a response surface
methodology (RSM) based on an experimental planification defined using a Box-Behnken Design (BBD). After
optimization of the complete analytical methodology (SPME/GC-MS), the method validation is done by monitoring six
of the most used pesticides in northeast of Portugal (acetochlor, alachlor, dimethoate, heptachlor, metolachlor and
terbuthylazine). The molecular structures of the compounds under study are presented in Figure 1. The method is
validated through its application using real samples of aqueous matrices collected from different rivers of the region.

(0] S
FO\/ o HSC\O—P//
N 7\
N\[{\m Y e HiC—0 S CHy
o o) NH
Acetochlor Alachlor Dimethoate Heptachlor
\(\OCH:; cl
N NTSN
e BN
(o) N =
N N N
H H
Metolachlor Terbuthylazine

Figure 1: Chemical structures of the studied pesticides.

Acknowledgements: The authors are grateful to the Foundation for Science and Technology (FCT, Portugal) for financial support by
national funds FCT/MCTES to CIMO (UIDB/00690/2020).

References:
1. Calvo-Flores, F. G.; Isac-Garcia, J.; Dobado, J. A. Emerging pollutants: origin, structure, and properties. Wiley-VCH 2018, 6-9.
2. Stefanakis A. |.; Becker J. A. A review of emerging contaminants in water: classification, sources, and potential risks. Impact of
Water Pollution on Human Health and Environmental Sustainability (McKeown A. E., Bugyi G., eds.) 2016, 55-80.

ENCONTRO
XXV || nacionac

237



