N

N

Chemical and toxicological profiling of large rivers using
mobile passive sampling and comparison to large volume
active sampling
Klara Hilscherova, Branislav Vrana, Jiri Novak, Foppe Smedes, T. Rusina, K.
Okonski, Selim Ait-Aissa, Werner Brack, Nicolas Creusot, Beate I. Escher, et

al.

» To cite this version:

Klara Hilscherova, Branislav Vrana, Jiri Novak, Foppe Smedes, T. Rusina, et al.. Chemical and
toxicological profiling of large rivers using mobile passive sampling and comparison to large volume
active sampling. 27. SETAC Europe annual meeting, May 2017, Bruxelles, France. ineris-01863853

HAL 1d: ineris-01863853
https://ineris.hal.science/ineris-01863853
Submitted on 29 Aug 2018

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://ineris.hal.science/ineris-01863853
https://hal.archives-ouvertes.fr

Chemical and toxicological profiling of large rivers using
mobile passive sampling and comparison to large volume
active sampling

Klara Hllscherov , Branislav Vrana Jiti Novak', Foppe Smedes, Tatsiana Rusina?,
Krzysztof Okonski?, Sellm Ait- Alssa Werner Brack34 Nicolas Creusot Beate Escher”
Roman Grabic’, Martin Krauss®, Peta Neale>®, Tobias Schulze®, Jaroslav Slobodnik®

356

! Research Centre for Toxic Compounds in the Environment (RECETOX), Masaryk University, Brno, Czech
Republic
% Institut Natlonal de I'Environnement Industriel et des Risques (INERIS), Verneuil en Halatte, France
® UFZ Helmholtz Centre for Environmental Research, Leipzig, Germany
Dept of Ecosystem Analysis, Institute for Environmental Research, RWTH Aachen University, Germany
® Smart Water Research Centre, Griffith University, Southport, Australia
® Eberhard Karls University Tubingen, Germany
" University of South Bohemia, Faculty of Fisheries and Protection of Waters, Vodiiany, Czech Republic
® The University of Queensland, National Research Centre for Env.Toxicology (Entox), Brisbane, Australia
° Environmental Institute, Ko$, Slovakia

E-mail contact: hilscherova@recetox.muni.cz

Introduction and Methods:

Freshwaters often contain complex mixtures of many different pollutants, some at trace concentrations, thus
the toxic potential and risk associated with these mixtures are difficult to predict. Efficient sampling methods
together with sensitive effect based tools can significantly improve the risk assessment.

Novel mobile “enhanced” passive sampling system (EPS) for sampling of trace organic pollutants was
successfully applied within the Joint Danube Survey 3 (JDS 3) during August and September 2013. In this
device the diffusive uptake of contaminants is enhanced by jet streaming water along the sampler surface
performed by a submersible pump. The EPS was installed on board of expedition ship and during a typical
sampling period of 5 days the ship moved downstream along a defined stretch. The samplers accumulated
water pollutants integrated in time and space over 8 river stretches. The partitioning samplers for non-polar
compounds, i.e. silicone rubber sheets, and an adsorption sampler for polar compounds based on Empore
SPE disks (SDB-RPS; reversed-phase sulfonate) were applied. Both samplers were extracted with organic
solvents for chemical analyses and toxicological profiling.

Spot sampling of high water volumes was conducted by large volume solid phase extraction (LVSPE) at 22
sites along the river (on both the Danube River and its tributaries) during JDS 3. Up to 500 L of water were
passed through large volume solid phase extraction system (Maxx GmbH, Rangendingen, Germany)
consisting of a stainless-steel chamber containing neutral sorbent Chromabond HR-X, anionic exchanger
Chromabond HR-XAW, and cationic exchanger Chromabond HR-XCW (Macherey-Nagel, Dueren,
Germany). After extraction, each solid phase was freeze-dried and then extracted with solvents, and the
eluates were combined. Extracts of samples from both EPS and LVSPE were subjected to analysis of a wide
range of organic pollutants and to toxicological profiling. Bioanalytical tools were applied complementary to
chemical analysis to detect the effects of complex chemical mixtures. The endpoints studied in all listed
types of samples included toxic potentials for causing endocrine disruption (estrogenic, anti/fandrogenic),
dioxin-like activity, pregnane X receptor (PXR)-mediated activity and oxidative stress-associated response.

Results and Discussion

Passive sampling as well as application of large volume solid phase extraction enabled to identify spatial
profiles of a broad range of organic pollutants and studied toxicological endpoints in the water column. In
many cases the integrative character of passive sampling allowed measurement of compounds at pg L*
levels where conventional grab sampling of water applied in previous surveys failed to detect them.

Besides oxidative stress response, toxic equivalents were detected in a similar range for active and passive
sampling (Fig.1). The passive sampling reflected the physical-chemical characteristics of the compounds
driving individual effects. While the PXR-mediated and estrogenic effect potentials were detected namely in
Empore samplers, thus were elicited mainly by polar chemicals, AhR-mediated effect potential was primarily
detected in silicone rubber samples, which reflects significant contribution of less polar compounds.
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Figure 1: Comparison of toxic potentials of samples from large volume active sampling and passive sampling during JDS3

The bioanalytical equivalent concentration (BEQ) approach was used to characterize the contribution of the
detected chemicals to observed toxic potentials and identify the main toxicity drivers. The fraction of
biological effects explained by the detected chemicals in samples from mobile “enhanced” passive sampling
of water from the Danube river differed depending on the studied effect and the type of sampler (Fig. 2). For
example, estrogenicity and AhR-mediated potential were explained relatively well in Empore sampler (mainly
polar compounds), with 17B-estradiol and 17a-ethinyl estradiol being responsible for most of the calculated
estrogenic potential. On the other hand, most of the estrogenicity and AhR-mediated potential in silicon
rubber samples (non-polar chemicals) was not explained by the measured chemicals. The detected
chemicals contributed only little to some other endpoints, such as oxidative stress-associated response.
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Figure 2: Fraction of toxic potentials in passive samples from the 8 river stretches explained by levels of detected chemicals

Our study demonstrates the utility of the integrated approach using toxicological profiling to characterize
fresh water pollutant mixtures along with chemical analysis in monitoring of fresh water quality and the very
good applicability of both passive sampling and large volume solid phase extraction in this assessment.
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