Université f'H"I

de Montréal

T
—

)

JEnifetie) ) oLl

—

RS

Igl\/SIIS
PIGNMANNICES

Liza Viglino?, Paul Fayad?!, Michele Prévost?, Sébastien Sauvét

apleleerine
PYAEIDINDEIVIS

diSitiptineFcompolneSHIEDRES)
VIS

SOINE

0)if
0

1Département de chimie, Université de Montréal, Qc, Canada, lizaviglino@umontreal.ca

2NSERC Industrial Chair on Drinking Water, Département des génies civil, géologiques et des mines, Ecole Polytechnique de Montréal, Qc, Canada.

Overview
The development of a high-throughput method for the analysis of 16 endocrine-disrupting substances in environmental solid
matrices has been investigated. The rapid method is based on the laser diode thermal desorption-atmospheric pressure chemical
ionization (LDTD-APCI) coupled to tandem mass spectrometry (MS/MS). The method was tested and validated in two different
solid matrices and its performance was evaluated by estimation of extraction recovery, linearity, precision, and detection limits.
The results for real environmental samples analyzed with the proposed method are also illustarted.

Environmental context and objectives

% Among the group of endocrine disrupting compounds, natural and synthetic estrogens are considered the most potent estrogenic
compounds [1]. The potentia effects to human health and the ecological impacts of these natural and synthetic hormones are a
growing concern, and have recently become the focus of scientific research [2, 3]. Parabens, the most common preservatives used in
personal care products (cosmetics), in pharmaceuticals and food products and triclocarban (TCC), a common antibacterial chemical
added to bath soaps can also ater hormonal activity in rats and in human cells representinga new category of endocrine-disrupting
substance (EDS) [4, 5, 6].

% Understanding the implication of various solid phases (i.e. sediment, sludge) in the fate of environmental of EDCs is absolutely
needed in evaluating the environmental contamination by these compounds but implies the development of more effective methods for
analyzing multiple components in large number of samples rapidly.

% Few analytical methods for solid samples have been reported and were often adapted from those used for analyzing water samples.
Time- and |abor-consuming analytical procedures are usualy needed for the sample preparation and preconcentration procedures
required for the accurate determination of these substances.

% To reduce sample preparation and analysis time, the development of a high-throughput method for the analysis of 16 EDCs
(parabens, hormones and triclocarban) in solid matrices using LDTD-APCI-MS/MS has been developed. The method was tested in
two types of solid matrices: sediment containing low concentrations of organic compounds in a diluted organic matrix, and municipal
sludge cakes containing higher concentrations of selected compounds in a more complex matrix which can influence the performance
of the analytical method.

Materials and methods
The structures of the selected compounds for this study are shown in Fig. 1.
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Instrument Figure 1. Moleor srucuresof sdlected compeunds
The system consists of a TSQ Quantum Ultra AM Mass Spectrometer (Thermo Fisher Scientific, Waltham, MA, USA) with a
LDTD-APCI ionization source (Phytronix, Quebec, Canada). A schematic diagram of the tandem setup and extraction procedure
are described in Figure 2. The procedure for LDTD-APCI-MS/MSS optimization is well described in Fayad et al. (2009) and was
performed for all compounds [6].
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Figure 2. A schematic diagram of the tandem
setup and extraction procedure:

Schematic diagram of the LDTD-APCI source.
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Environmental application
Municipal sludge cakes (Biosolid-1) were sampled at Montreal’s sewage treatment plant (STP) (Quebec, Canada), the largest physico-chemistry treatment plant of the Americas which produce more than 28 000 metric tons of cakes

per year. Sediments (Sediment-1) were also sampled from I'Tlet Vert situated within the dispersion plume of effluent discharged by Montreal’s STP (Quebec, Canada). Thus, the level of contamination found in the Sediment-1 will be
depend to the wastewater outflow.

Table 3. £ E from 'flet
Compoma_ SEDIVENTT BIGSOLIDT
Estriol 18:3 09:3
Estradiol w31 723
D-alpha 706 25543 v All hormones were detected in the both matrices at concentrations ranging from 31 to 357 ng/g for biosolid-I samples and 18 to 172 ng/g for sediment samples
Estrone wee wea (Table3).
::r:":"::":l = = v Parabens were detected in sediment samples at concentration varying from 12 to 56 ng/g except for Benzyl paraben whereas only methylparaben and
T 2013 s propylparaben were found in biosolid sample at quantifiable concentrations, 72 and 8 ng/g, respectively (Table 3).
Progesterane 17254 8953 v The anti-bacterial compound, TCC, was present in the both matrices.
TcC 16554 15023
Methylparaben 657 7222
Ethylparaben 1242 <LMD
Propylparaben 15+4 8+1
Butylparaben 1953 <vp
Benzylparaben nd <LMD
Conclusion

This proposed method for LDTD with APCI-MS/MS seems to be suitable for the rapid detection and quantification of some EDCs in solid matrices to overcome the use of liquid chromatography. Because of the simplicity of this
system, generic method can be developed and applied for the high-throughput analysis of awide variety of compounds.
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