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Lake sediment cores provide a valuable record of historical persistent contamination since they
can act as integrators of many inputs within a catchment. In this study a comprehensive screening
of medium polar organic contaminants using high resolution mass spectrometry (HRMS) coupled
to HPLC was carried out to provide records of historical contamination of previously unreported
compounds. A combination of target, suspect and non-target screening using LC-ESI-HRMS/MS
was performed on extracts from sediment cores from Lake Greifensee and Lake Lugano located
in the north and south of Switzerland, respectively. In the target analysis on average 16 of 200
compounds were detected in both lakes with the most prominent substance classes
corresponding to personal care products, pesticides, and biocides. A suspect list was compiled
from consumption data of pesticides and pharmaceuticals and refined using the expected method
coverage and a combination of automated and manual filters on the resulting measured data.
Non-target identification efforts were focused on masses with Cl and Br isotope information
available that exhibited mass defects outside the sample matrix, to reduce the effect of analytical
interferences. In silico methods combining the software MOLGEN-MS/MS and MetFrag were
used for direct elucidation, with additional consideration of retention time/partitioning information
and the number of references for a given substance. The combination of all available information
resulted in the successful identification of three suspects (the biocide chlorophene, the
pharmaceutical flufenamic acid and the pesticide lufenuron) and two nontarget compounds (the
bacteriostatic agent hexachlorphene and the mothproofing agent flucofuron), confirmed with
reference standards, as well as the tentative identification of two chlorophene congeners
(dichlorophene, bromochlorophene) that exhibited similar time trends through the sediment cores.
The temporal pattern of the pollution between 1950 and 2010 was reconstructed for all suspect
and non-target compounds, revealing different trends. The concentrations of many urban
contaminants originating from wastewater correlated with the highest phosphorus input into lake
Greifensee as a proxy for treatment efficiency, while concentrations of substances that only came
into use more recently or for that the usage increased peaked later.
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