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What is Non-Target Analysis with

Mass Spectrometry?
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Detecting homologues series
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Supporting Evidence for
Homologue ldentification

Intensity

o
o
o
N

1000 1500

500

Agency

United States
Erreircnmentsl Protection

S (o]
& —— SPA-3C _| | SPA-9C
o 0=s—OH
g — e m+n=6
3 — sPA-8C o~
— Sacioc @)
g = SPA-11C N Ul?n
— o S o 0
Z — SPA-14C © ol
4 = SPA-15C T 0O H,C f
= 8] T 1 o OH -5
< m n T
S C % Q o o Q
I — M~ ©
8 > — O T T T @
S = Te} < ™ o~
. S L O O O T
g A o x o .1 A
8 I T T I I I I _"“I-- IfD U) w w w
2] ™ ™ &
0 200 400 600 800 1000 1200 w O O O o
RT (sec) (50 = L 2 2
(dp)] © I T I T
S X e ¢ ¢ L
‘Jl (-l) l (-?! (% (-2 [ (-? |I
ST I rF e L
0 50 100 200 300

https://qgithub.com/MassBank/RMassBank/

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

ol

Stravs et al. (2013), J. Mass Spectrom, 48(1):89-99. DOI: 10.1002/jms.3131

Literature: LITO0034,35

MassBank.eu Sample: ETS00002

Standard: ETS00016,17,19,20



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

Our challenge in non-target analysis

o Complex mixtures (UVCBs) are a huge g
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EPA Approaches: The
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UVCB Chemicals

Chemical Substances of Unknown
or Variable Composition, Complex
Reaction Products and Biological
Materials (UVCB Substance) on
the TSCA Inventory

This paperis a compendium of information related to the broad class of chemical substances referred
to aq UVCBs for the Toxic Substances Control Act (TSCA) Chemical Substance Inventory.|These
chemical substances cannot be represented by unique structures and molecular formulas.




Public TSCA Inventory on Dashboard

wEPA
18,696 Chemicals (12/9/2018

TSCA Inventory, active non-confidential portion

o

Search TSCAACTIVENONCONF Chemicals Q

Substring search

List Details

Description: Section 8 (b) of the Toxic Substances Control Act (TSCA) requires EPA to compile, keep cumrent and publish a list of each chemical subsiance that is manufactured or processed, including imporis, in the United
Siates for uses under TSCA. Informatiom about what types of substances are on the TSCA inventory can be found here. The Toxic Substances Control Act (TSCA), as amended by the Frank R. Lautenberg Chemical Safety for
the 21st Century Act. requires EPA to designate chemical substances on the TSCA Chemical Substance Inventory as either “active” ar “inactive” in U.S. commerce. To accomplish this, EPA finalized a rule requiring industry
reporiing of chemicals manufactured {including imported) or processed in the U.S.. This reporing is used fo identify which chemical substances on the TSCA Inventory are active in U.5. commerce and help inform the
prioritization of chemicals for risk evaluation. The list contained in the dashboard includes the aclive TSCA inventory based on nofifications through Feb. Tth 2018 and substances reported from Feb &, 208 — March 30, 2018
that have been unambiguously mapped to DSSTox using CASRN and chemical names. The curation of the non-confidential portion of active TSCA inventory is an ongoing process invaolving frained chemists to validate the
correctmess of DSSTox structural and identifier data. The content of the list will change over time as both the non-confidential active TSCA inventory is updated and more substances are curated.
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Many Chemicals are

CHy
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>7500 chemicals are UVCBs
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Can these be represented?
Di-sec-butylphenol

Dashboard Representation
CAS Representation Di-sec-butylphenol
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ow to represent complexi
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Alkylbenzenesulfonate, linear
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4-(undecan-5-yl)benzene-1-sulfonic acid
NOCAS_881097

Markush Child

HC

4-(decan-5-yl)benzene-1-sulfonic acid
NOCAS_881146

Intrinsic Properties

Molecular Formula: (CHz)y(CH2)xC7HgO1S
Average Mass: Not Found

Monoisotopic Mass: Not Found
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Nested relationships

Download / Send

Searched Chemical
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Alkylbenzenesulfonate, linear
42615-29-2

General Form

1 related chemical
structure with this
substance

Benzenesulfonic acid, mono-C9-17-bra..

68649-00-3

Representative Component

4 related chemical
structures with this
substance

Benzenesulfonic acid, dodecyl-, branch..
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3 related chemical
structures with this
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68584-25-8
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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” SEPA
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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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