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Development and optimization of solid-phase microextraction coupled
with gas chromatography-mass spectrometry for determination of
parabens in water media

The extensive use of personal care products and pharmaceutical leads to the release of
parabens into the environment and affects the health of humans and the environment and
aquatic animals. Therefore, the identification and determination of these compounds,
even in small concentrations, is of particular importance. In the present work, a very
sensitive and PAL SPME Arrow procedure, coupled with GC-MS, has been developed
and validated for determination of four parabens (Methyl-paraben, Ethyl-paraben,
Propyl-paraben, and Butyl-paraben) in water samples. PDMS/DVB was selected among
three commercially available SPME Arrows (PDMS/DVB, PDMS and polyacrylate),
since it resulted in the best sensitivity. The important experimental parameters were
optimized via a central composite design response surface methodology and as result,
extraction time of 75 min, extraction temperature of 70 °C and added salt concentration
of 30% (w/v), were selected as the optimum values. The optimized method showed
linear response over the calibration range (1-10000 ng L™), with R? values higher than
0.998. The precision (RSD%) measured by replicate analyses (n = 5) was estimated at
10 and 1000 ng L™* and was less than 18.59% and 9.98%, respectively. The LOQ of
PAL SPME Arrow, calculated as S/N=10, was between 0.164 and 0.875 ng L ™.

Keywords: Surface water, Parabens, SPME, GC-MS, Central composite design,

optimization
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