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What is Non-Target Analysis with 
Mass Spectrometry?
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Detecting homologues series
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M. Loos & H Singer, 
2017. J. Cheminf. DOI: 
10.1186/s13321-017-0197-z
Schymanski et al. 2014, ES&T 
DOI: 10.1021/es4044374 http://www.envihomolog.eawag.ch/
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• Search for discrete mass 
differences – homologs

• Provides evidence for 
series based relationships 
common in many UVCBs



Supporting Evidence for 
Homologue Identification
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Stravs et al. (2013), J. Mass Spectrom, 48(1):89-99. DOI: 10.1002/jms.3131
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Formulas: http://sourceforge.net/projects/genform/
Meringer et al, 2011, MATCH 65, 259-290
Data: Schymanski et al. 2014, ES&T, 48: 
1811-1818. DOI: 10.1021/es4044374

Literature: LIT00034,35
Sample:    ETS00002
Standard: ETS00016,17,19,20

https://github.com/MassBank/RMassBank/

http://sourceforge.net/projects/genform/
https://github.com/MassBank/RMassBank/


Our challenge in non-target analysis
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Homologue screening plots from 
Swiss Wastewater (Schymanski et al
2014, left) and Novi Sad (right)

o Complex mixtures (UVCBs) are a huge
and very challenging part of the 
unknowns in many environmental 
samples



EPA Approaches: The 
dashboard as the glue



UVCB Chemicals 
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Public TSCA Inventory on Dashboard
18,696 Chemicals (12/9/2018)
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Many Chemicals are “Complex”
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>7500 chemicals are UVCBs
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Can these be represented?
Di-sec-butylphenol
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CAS Representation
Dashboard Representation



How to represent complexity?
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Nested relationships 
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1) Structural relationships 
provides mass/formula 
connectivity
2) Individual components 
and series can be 
registered and related
3) Communication of UVCB 
structure details possible



“Markush Structures”
https://en.wikipedia.org/wiki/Markush_structure 
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Summary 

• Characterization of UVCB unknowns is possible using (various) 
MS approaches 

• Many UVCBs have inherent mass/formula relationships as 
homologous series

• Need to link regulated mixtures without defined structures to 
observations in environment

• Cheminformatics approaches for complex UVCBs progressing 
with enumeration (Markush). Relationship mappings assist this

• Lots needed to progress open science informatics approaches 
but well underway…
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