
In order to perform a LC-MS/MS (with unit resolution) screening for water pollutants a sufficiently
large but efficient mass spectral library should be available. Ion trap instruments are capable of
generating tandem mass spectra – these are then searched within the library. In the presented study
a combination of 5 libraries has been used for this purpose. To improve search performance and
increase the relevance of hits only the compounds that are included in the STOFF-IDENT (database of
environmentally-relevant substances) have been selected and fed into the combined library.

The above described method has been applied within a chemical status of surface waters
monitoring program in Slovakia. 61 samples in total have been analyzed and evaluated during the
years 2013-2015. For illustration only the results from summer 2015 are presented in the following
diagrams. From left to right: plot of numbers of pollutants found and tentatively attributed to
certain substances in each sample; map of Slovakia with the largest rivers and categorized sampling
points (each category colored separately). The categorization reflects spatial distribution as well as
the results of principal component analysis of the relative amounts of pollutants (far right).

Principal component 
analysis of 48 pollutants 
found in 12 samples. 
Quantification is only 
relative - based on peak 
areas of extracted MS 
chromatograms. The 
three principal 
components explain 
together 77 % of the 
variance in the data set. 
The outliers clearly 
showing the highly 
polluted areas/sampling 
sites.

Frequency of occurrence of 99 pollutants found present in 61 samples collected in the years 2013-2015. The screening scope of pollutants is limited by the actual mass spectral library records.
Potential for future development: Increasing the number of compounds/spectra in the mass spectral library. Confirmation of structure assignments by reference standards plus quantitative analysis. Improvement of 
additional supporting methodologies – relating retention time to the structure of a solute, application of more isotope patterns etc. 

Analysis of water samples is carried out in “AutoMs(n)” mode. For a given retention time from a full MS scan, two highest MS peaks are selected for isolation and fragmentation. About 110 MS/MS spectra per
min are generated this way. The amount of data produced during a 20 min LC/MS chromatographic run requires a high level of automation also in terms of data processing. A peak picking procedure (without
deconvolution) specified within the processing method is followed by a library search of compounds resulting from the peak picking – all in one click. All search hits are thereafter inspected and evaluated based
on spectral match, retention time – polarity relationships and isotopic patterns, where applicable. The described procedure represents a “quick-and-dirty” approach to untargeted screening of water pollutants.

Acknowledgements: The study was carried out as part of the project No. 24110110001 and 24110110158 Monitoring and water status assessment
Software resources used for data conversion and creation of the combined mass spectral library: MassBank to NIST (MSP) library converter (RIKEN Metabolomics), TextWedge (text file splitter), AutoHotkey (macro scripting language), chemdata:digitizer (Mass Spectrum Digitizer Program) 
PCA analysis was performed using the Excel add-in Multibase package (Numerical Dynamics, Japan) and visualized by PCA 3D Visualiser [Online Computer Software]. (2000). Retrieved from http://prismtc.co.uk
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Pharmaceuticals
(and their degradates)
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(and their degradates)

Industrial, PCP
and other chemicals
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Polarity of compounds vs. retention time - the simplest model 
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combined MS/MS spectral Library
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