Combination of targeted and non-targeted workflows for the identification of

pollutants in river water using a passive sampling method
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he River Clun is currently failing to meet its WFD targets on Invertebrates and Fish, with the main reason for

T
/failure sighted as Misconnections and Sewage pollution.
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Results

1- 1 2l . . .
Schumacher 7 Bob Galvin ’ Carsten “Clean the Clun” is a multi-partner landscape-scale initiative. Several partners have key objectives in the area, | & boun i Jovomtmmsu] = wmemce-m-EAESew &0 ‘hﬁx.lm!iblh = - Samples were acquired from July 2017 until April 2018
Baessmann3 Sl el e e e o1 J0E 1R Sl G B BEvsyeie Ceudninien f IR men 1o st SE biese S T i s N S s e from 8 different places of the River Clun. For each site

) ) objectives. Led by the South East Wales Rivers Trust but including other key partners such as , Sou e e B e i e el g T E— : : :

Natural Resources Wales, Swansea University, and West Wales Wildlife Trust and Butterfly Conservation. The partnership is supported internally by NRW’s - SO Jarpegiat  Tobia { 2 amge TR I R — gtz T there was d time course of 19 data_ points covering 10
Swansea, United Kingdom; 2Bruker UK Ltd., biodiversity, fisheries and Environment Management teams. The project aims to undertake a wide range of ety e 2 mmestenst | B | s o e awes.  se mi e oyt - o months. With the passive sampling unit every sample is an
. . . 3 - activities to restore and protect the natural environment of the River Clun in the Ely Catchment in order to: e e o s B owo me T I R - = average of the pollution flowmg past the sampling device
Coventry, United Kingdom; “*Bruker Daltonik + Restore water quality and natural river features to promote ecological recovery; e e =l |25 . during the 4 weeks it is submerged in the river. As

GmbH, Bremen, Germany - Remediate and prevent habitat degradation such as landfilling and fly tipping sngremr e e e ot B B Bt Korond B By e e B ot R (S ' T = e ted lluti in th : t d to disch
- Create habitat for species particularly the Marsh fritillary Butterfly through | a2 3 Garosom | e i de e ke s 4 a3 L w EXpecteda, poliution In the river water due o discharges
Introduction 0 TEAIRE FESERVES B METRERmEi: SgrEmiets ke ] = | T T from municipal wastewater treatment plants varies
« Create appreciation and stewardship in local residents through education and activates pavacetamai s Ry T e e e i significantly depending on the location and season. With

Many pollutants are ubiquitous in surface waters because
of continuous discharges from municipal wastewater
treatment plants and we still do not know which pollutants
are reaching the environment, the size of the problem for
exposed fauna, nor what effects, if any, of that exposure
may be. Investigative monitoring of water bodies failing
ecological standards as set out in the Water Framework
Directive is now a requirement of all European Union
member states. In this study we test the combination of a

Ensure a lasting legacy through planning policy and voluteer groups.
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the targeted approach between 5 and 93 compounds per
sample could be identified with high confidence; in average
about 50 compounds per sample. Most compounds were
pharmaceuticals like Carbamazepine, Codeine, Citalopram,
Paracetamol or Tramadol. For statistical analysis (PCA) and
the identification of unknowns MetaboScape 4.0 (Bruker) is
used. This is work in progress. We found that the passive
sampling device can be used for monitoring pollutants in
water and to obtain time-weighted average (TWA) or
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Fig. 3: TASQ analysis results from sampling point 4 and the sampling period
10/26/2017-11/21/2017. 6 pesticides and 36 drugs could be identified with a
high MRSQ score and all mandatory qualifier ions found. The batch statistics
shows a time course for 10 analyses from 7/4/2017-4/16/2018. Every data point

equilibrium concentrations of a wide range (2-3 orders) of
pollutants in water. Most other sampling techniques involve
the periodic collection of spot samples of water which is
just snapshot of the conditions at the time of sampling. As
pollutant concentrations fluctuate over time and may only
be present at trace concentrations, the passive sampling
device has many advantages compared to spot sampling

passive sampling device in combination with targeted and
non-targeted workflows on a QTOF MS for monitoring
surface water.

Methods

Chemcatcher® passive samplers were deployed for four
weeks in the River Clun, Wales, UK, whose WFD status is
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Fig. 1: Case study - Clean the Clun: Samples were taken over 10 months from 8
different sampling points using Chemcatcher passive samplers. The samplers
stayed in the water for 4 weeks before analyzing the samples.

classified as poor, to determine which chemicals may be represents a sampling duration of 4 weeks. techniques.
responsible. The extracts obtained were analyzed using an
impact II (Bruker) LC-QTOF-MS followed by targeted and / | | I | \ / : _ \
non-targeted processing. The extracts were eluted using a ) _ _ Suspect screening Non-target screening O RISON Sata e mETOn S—— S ——
. . . . . . Known unknown screening Retrospective screening : horkisoi o eris4 -0 | ot | L
15 min gradient including a flow gradient (0.4-0.6 mL/min) i _ _ Using expected molecular Using bucket table, statistical 423 | 28504048 luteolin CisHio0s | ‘ol = @ W -
on an UHPLC using a C18 (2.1 x 100 mm, 2.2 pm) column, Existing TargetScreener Following expansion of formula and isotope pattern analysis, followed by de- _"f' oo il ety Aptowi-| i Ll — i s CO“CIUSlOnS
. . g : database TargetScreener database ) . Db A 10.00 255.23357 palmitic acid C16H320; € . B A
with acidified water and methanol. For targeted screening . (optionally fragments) replication workflow iE A T e T | o _ _ _
and statistical analysis MS data were acquired using bbCID % J, J, ,], ’;»ﬁ;,a = £ (430 | 41514097 |scemypioresinol] CoHaOs | ‘n B . > The passive sampling device aIIovx_/s the_end user
switching between MS and all ion fragmentation MS/MS Compound Compound Preliminary Identificati;:rr;nf B Z;: i:?g:;a: a?igmd ccls:l.:.gs A to obtain a more representative picture of
. . . e . cre . e . unexpecte ' ' ' : : . : quinic aci 7H120¢ . (AL [5E] i & 1 1
data. For identification | of unknowns some selected Identification Identification Identification compounds T-ReX 3D (fime aiisned Region (BRI EE e = o pollytants that may be pres_ent In th_e aquatic
samples were analyzed using data dependent AutoMS/MS. Complete eXtraction algorithm) 216 137.06111 tyrosol CeH1o0; ‘ol ] environment than other sampling techniques.
Targeted data analysis for the identification of ‘known Combination of taraeted and taraeted workfl 1 Tardets 4.0 with TASO 2.1 and 21 s e o S b _ _ o
unknowns’ was performed with TASQ 2.1 USing a combined ombDInation of targeted and non-targeted WOrkriows using largetscreener 4.0 wi Q2.1 an ] i i . 1.01908 socvtnsacnd : 50 ol .:2 ' > TASQ allows rap|d screening and quant|tat|on of
datab ini icid d d d MetaboScape 4.0 s e i S | ol SRR L IR L A ‘known unknowns’ using databases with more
atabase cc_)ntalnlng .peStIFI. €5 an . rugs. Non-targete , - TargetScreener 4.0 contains over 3,000 entries and a dedicated database for water analysis as an ] ol B = odims B s S S =i G il
data analysis for the identification of ‘unknown unknowns option containing more than 310 compounds taken from relevant regulations: E B r 30 4709335  Luteolin-4-0-g..  CaHzOn o @@= 1 T than 3000 compounds.
was performed with MetaboScape 4.0. - EU Directive 98/83/EC (EU 2015/1787) drinking water {  Annotation Strategies L.
P P : /83/EC / ) J " B “FE e . » MetaboScape enables a de-replication workflow
* EU re_gulatlon RL 2008/10_5/EG surface water ol — 8 y 1) Analyte List (AL) —» RT and MS information from TASQ Identification f th identification f ‘unkn N nkn ns’
- Candidates for EU regulation | [ ] e | _ oF € ldentirication of U own u owns
- Input from governmental water labs E B 2) Smart Formula (SF) — Molecular formula generation using an Analyte List from TASQ, Smart Formula,
- TASQ allows broad screening of *known unknowns’ and accurate quantitation when calibration curve g ' 1L 3) Compound Crawler —» Public databases query Compound Crawler, MetFrag and Spectral Library
is available Rl ) - oo 4) MetFrag —» Structural assignment through in-silico fragmentation Search.
- MetaboScape does statistical analysis to detect unexpected compounds and the identification of ?Jati,?reﬁrfiesilr:% normalization... 5) Spectral Library (SL) —» MS/MS databases query

\‘unknown unknowns’ using CompoundCrawler and spectral library search
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Fig. 4: Workflow for the identification of ‘'unknown unknowns’ with MetaboScape
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Fig. 2: Approach to screen for pollutants in the River Clun using targeted and
non-targeted workflows.
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