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Dear Colleagues,

On behalf of thérganizingCommittee, it iswith pleasuretiat! welcomeyou at the 1% Annual Workshop on
Emerging HighResolution Mass Spectrometry (HRMS) and-MS/MS Applications in Environmental
Analysis and Food Safety.

This workshop is a scientific meeting to foster dialogue among scientists in government, academia, and
industry to further develop, investigate, and troubleshoot challenges related to advances in emerging HRMS
and LGMS/MS applications in environmental analysis and food salétgobjective of the workshop t®

inform about novepractical applicationsfdiigh-resolution mass spectrometry and tandem mass spectrometry
to screen and quangibrganic contaminants in environmental and food matrices.

The main tleme of the 2021 workshopiiblon-target screening with high resolution mass spectrometry for
detecting and identifying emerging contaminants relevant to human and environmental health and food
safetydo .Together with the Scientific Committee, we have put together an innovative and exciting scientific
program. Highlights of the scientific program includeited and plenary lectures by Diana Adalrian

Covaci Damia Barcel6 CullereEwa DabekBruno Le Bize¢cRobert LetcherandNikolaos S. Thomaidis

Short postepresentations at the end of each damplete our diverse scientific program.

It is impartant to highlight thathis workshopwould not have been possible without the involvememary
people who have workesh planning and organizing this annual event. In particulaguld like tothank the
Scientific Committee membefsr overseein@ll scientific aspectsf this meetingprovidingadvice, assisting
in planningthe plenary lectures and tlwveralltechnical progransessiorchaipersors, andselecting the best
presenters for awardsThe Scientific Committee members include:

Prof. DianaAga (University of Buffalo, Buffalo, USA)

Dr. Mehran Alaee (ECCC, Burlington, Canada) (deceased 2021)
Prof. Stephane Bayen (McGill University, Montréal, Canada)

Prof. Damia Barcel6 Cullerés (IDAEBSIC, ICRA, Barcelona, Spain)
Dr. Ewa DabekZlotorzynska(ECCC, Ottawa, Canada)

Dr. Robert Letcher (ECCC, Carleton University, Ottawa, Canada)

My thanks go as well tahe Organizing Committee members wiave beemvorking hard since last yean
the logisticssurrounding the planning and organgsof the workfiopdown to theiniestdetails especially
during these uncertain time§Ve all appreciate their suggestions and assistance withhaddmissues,
designing the website ampdovidinginstructionsand practice sessiofr the presenters and attendeghe
Organizing Committee members include:

Kaitlin Badali (ECCC, Canada)

Dr. JearPierre Charland (ECCC, Canada)
Devon Gouveia (ECCC, Canada)

David Harnish (ECCC, Canada)

Anita Pall (ECCC, Canada)

Dr. Andrzej Wnorowski (Chair, ECCC, Canada)



We would likealso to reognize our Sponsors who hetp acknowledgehe outstandingresentershowcasing
their outstanding research workhe best presenteasesponsored by:

Prince Sultan Bin Abdulaziz International Prize for Water
Waters

Elsevier

Thermo Fisher Sentific

Last but not leasg huge thanks to all the presenters for shattegr scientific findings with all of us, fatheir
hardwork in the lalmratoryunder these unprecedented conditiand for preparing presentations so wecaf
benefitfrom new knowledgeandlearn abouthe most recent applications of HRMS and-MS/MS in
environmental analysis and food safeby.addition,thank youto all the attendees foparticipatirg and
contributirg to the discussions with your questions and commentsout yoy this workshop would not be
successful | hopethat participatiorat this event wilopen up new ways afinking about a specific
problem/applicatioror even give you new ideand approacheisat you hadot previously thouglof, or that
you form newpartnerships andollaboratons asthis isthe mainpurpose otheworkshop.

Kind regards,

Andrzej WnorowskiPhD.
17" HRMS and LGMS/MS Workshop Chair
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Invited Guest Speakers

OP-01
Tribute Lecture in honor of Dr. Mehran Alaee

Chris Marvin

Canada Centre for Inland WateEnvironment and Climate Change Canada, Burlington, ON,
Canada

Email: Chris.marvin@ec.gc.ca

Dr. Mehran Alaee (19582021)
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OP-02
Title

Diana S. Aga - Recipient of the Distinguished Researcher Grant under thBrince Sultan
Bin Abdulaziz International Water Specialist Event Participation Grant

Director, RENEW InstituteUniversity of Buffalo, Buffédo, USA

Email. DianaAga@buffalo.edu

Abstract

6|Page

17" Workshop on Emerging HRMS and LG-MS/MS Applications in Environmental Analysis and Food Safety



OP-06
LC-MS-Based Methods for the Characterization and Quantification of Established and
New Organophosphate Esters and Metabolism Biroducts in Biological Matrices

Robert J. Letchéy Alana K. Greavés Sofia Herczgh!, Adelle Strobél, Guanyong St?,
Shaogang CHhu

! Ecotoxicology and Wildlife Health Division, Science and Technology Branch, Environment
and Climate Change Canada, National Wildlife Research Centre, and the Departments of
Chemistry and Biology, Carleh University, Ottawa, ON, Cada.

2 School of Environmental and Biological Engineering, Nanjing University of Science and
Technology, Nanjing, Jiangsu, P.R. China

Email: Robert.Letcher@ec.gc.ca

Organophosphate esters (OPEs) comprise an expandingfssytethesized chemicals that have
historical and present uses as pesticides, flame retardants (FRs) and plasticizers. Several OPEs
have been used as FRs and plasticizers as far back as the 1960s. Hoetfpbiabe FRs such as
polybrominated diphenyl kér (PBDES) has resulted in a substantial increase in the production
volumes and usage of an expanding suite of novel OPEs.

An increasing number of OPE triesters and diesters are now ubiquitous in the environment and
reported in air, water, wastewaternsge, soil, sediment and biota samples. The production and
use trends of more novel OPEs is toward differing alkyl substitutions such asuabsyituted
triphenyl phosphates (alkyiPHPs) and higher molecular weight and multiple diphenyl phosphate
(DPHP) substituted compounds such as resorcinol bis(diphenylphosphate) and bigphenol
bis(diphenyl phosphate) (BPADP), and even larger oligomeric OPEs. Environmental
contamination for newer OPEs remains largely unknown. Studies have shown that OPEs are
environnentally unstable and can degrade to complex mixtures of breakdoywrothycts via
atmospheric, photolytic, hydrolytic, metabolic and biotransformation processes. Established OPEs
such as (alky) TPHP undergo Phase | metabolism and Phase Il conjugatioglwiironide and
glutathione as well as protein binding in vitro/in vivo in biota in mammal, bird and fish model
systems. BPADP metabolism may include formation of TPHP, DPHP and the known xenoestrogen
bisphenolA (BPA).

The exposome of OPEs requires eetinderstanding of the toxicokinetics including metabolism

and protein binding. However, analytical methods are lacking to characterize, detect and quantify
OPEs and degradation products in complex biotic matrices. Citing our recent studies and those
repated in the literature, this presentation will give an overview of\Ml&-based methods (e.g.
LC-Q-TORMS and UHPLCQQQMS/MS) and the characterization and sensitive quantification

of OPE triesters/diesters and/or metaboliepbgducts, metabolites and cagptes in various
tissues, body compartments, and/or in field and in vitro/in vivo assay samples.
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OP-09
EVOLUTION OVER TWO DECADES OF ANALYTICAL STRATEGIES IN FOOD
CHEMICAL SAFETY

Bruno Le Bize¢ Emmanuelle Bichon, Stéphanie Prévésihrice Monteau, Gal Dervilly

LABERCA, Ecole Nationale V®t®rinaire, de | 6Ag
UMR 1329 INRAE/ONIRIS, Route de Gachet, Atlanpdle la Chantrerie, 44307 Nantes Cx 3,

France

Email: Bruno.Lebizec@onirimantes.fr; Tel.: +33 2 40 68 78 8

In order to increase consumer confidence in their food, official food control systems rely on
laboratories with measurement technologies adapted to the increasing demands of the field. They
are faced with the continuous extension of the spectrum ofichlesnbstances to which humans

are exposed but also with the need to characterize these molecules at ever lower concentrations.
The methods developed to meet these analytical challenges are relying on mass spectrometry under
all its forms. Initially basecbn monedimensional mass spectrometry and the use of single
quadrupoles, the instrumentation evolved at the beginning of the millennium towards
bidimensional mass spectrometry and the use of triple quadrupole systemeeddigiion mass
spectrometry, itially based on magnetic sectors and then on time of flight, has seen the emergence
of Orbitrap systems before 2010, with the advantage of producing highly resolved recordings while
allowing the system to measure any signal within its range. Initially iosevery broad targeted
screening, the community realized that these systems could also generate informationawithout
priori knowledge. This ability was quickly put to use to detect emerging substances as new markers
of exposure. What was originally thght to be a competition between targeted andtaageted
approaches turned out to be a complementarity offering extremely promising perspectives for the
characterization of the exposome. Nangeted approaches, whether based on-tiftfiight or

Orbitrgp systems, then offered the Food Safety community a second opportunity to change the
paradigm of measurement strategies. Indeed, the capacity @amyated approaches based on

very highresolution mass spectrometry has rapidly allowed the search foatkers of effect

(and no longer the substance itself or its residue) to sign the exposure of livestock to prohibited
substances. The biomarkers of effect thus revealed make it possible today, whatever the active
molecule used (even if its chemical struetis unknown) to detect a metabolic anomaly in the
animal having received the administration of this substance, provided that it belongs to the same
pharmacological group. This is the case today for methods targeting growth promoters,motably
agonists ircattle, and will be the case tomorrow for other pharmacological classes such as steroids
or growth hormone, in other species of animals.
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OP-10
Identification and characterization of polar organic compounds in atmospheric aerosols:
targeted and nontargeted approaches

Mahmoud Yassine arngwa DabekZlotorzynska

Air Quality Research Division, Environment and Climate Change Canada, Ottawa, ON, Canada
Email: Ewa.Dabek@ec.gc.ca

Organic aerosols (OA) account for a large fractioni @06) of the submicrontaospheric
particulate mass with adverse consequences for climate and public health. Despite the abundance
of OA, our understanding of the sources, formation processes and atmospheric properties of OA
is limited. Atmospheric OA has both primary (directiyitted) and secondary (formed in the
atmosphere from precursor gases) sources, which can be natural (e.g. vegetation) and/or
anthropogenic (e.g. fosdilased vehicle exhaust or biomass burning). Due to their diverse sources,
various formation pathways amdmplex multiphase aging processes, the OA fraction is a very
complex mixture of low volatility, polyfunctional aliphatic and aromatic compounds containing
carboxyl, alcohol, carbonyl, sulfo, nitro, and other functionalities. This high degree of chemical
complexity of atmospheric organics has inspired a number of sophisticated approaches that are
capable of identifying and detecting a variety of different analytes in OA.

This presentation will discuss current challenges and research directions in tisessasfgbplar
organic substances associated primarily with PM2.5. Novel methodologies using various
spectrometric (e.g. IMQTORMS; FT-ICR/MS), chromatographic and hyphenated analytical
techniques (e.g. UPL®MIS/MS, CEMS) to identify and determine polar a@mgcs will be
highlighted.
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OP-12

Mass spectrometry in wastewateibased epidemiology (WBE) for the determination of
small and large molecules as biomarkers of exposure. Needs for COVIID testing with
environmental proteomics (ERWBE)

Damia Barcel6? Yolanda Picé, Carlos PeretopeZ, Antoni Ginebreda Roma Taulés
Montserrat CarraschlJoaquin Abiafy

! Water and Soil Quality Research Group, Department of Environmental Chemistry, IDAEA
CSIC, C/Jordi Girona 126, 08034 Barcelona, Spain

2 Catalaninstitute for Water Research (ICRA), C/Emili Grahit 101, 17003 Girona, Spain

3 Environmental and Food Safety Research Gidujversity of Valencia (SAMAUV),
Desertification Research Centre (CIDE), Joint Center d$iwersity of ValenciaGeneralitat
Valerciana, Moncada Naquera Road km 4.3, 46113 Moncada, Valencia (Spain).

4 Biological and Environmental Proteomics, Institute of Biomedical Research of Barcelona,
Spanish National Research Council (IHEESIC/IDIBAPS), Rosellén 161,-08036 Barcelona,
Spain

Email: Dbcqam@cid.csic.es

Wastewatebased epidemiology (WBE) estimates collective consumption or exposure to
chemicals or pathogens by tracking the substances excreted in the population's wastewater. WBE
is generally applied using mass spectrometry (Mf8l) grovides a fingerprint of health hazards,
habits, and lifestyle of the population served by a wastewater treatment plant (WWTP). This
presentation reports three applications of WBE using MS: 1) Detection for small molecules as
biomarkers, 2) Detectiorof large molecules as biomarkers, and 3) Detection of viral proteins of
SARSCoV-2 by High Resolution MS (HR1S) and MALDFTORMS.

The identification of small molecules used as biomarkers is linked to the search of human
biomonitoring (HBM) studie’s Fewexamples of nofiarget analysis are reported here. By doing
this, the identification of unknown compounds is made feasible thanks to the possibility to share
the most probable empirical formula and fragmentation pattern with several internet available
datdbases. In short, with the combined application of HRMS, the improvement of raw data
processing, identification systems, and bioinformatics, a new window for the discovery of new
useful biomarkers in wastewater can be achieved.

Proteins can be a good indior of prevalent diseases in the population and, together with
biomarkers composition in sewage, can reflect the surrounding human activities (e.g., industry,
agriculture, and pest control) as well as the health status of popufatiwhde biomarkers nght

be found in the soluble part of the effluent, proteins are likely expected to be also in the particulate
matter because they travel in the water media attached to the surface of particles and bacteria. MS
approaches based on HNRS and MALDIF TORMS coud be feasible for rapid detection and
routine monitoring of proteins. By applying HRMS, we demonstrated the presence in urban
sewage waters of proteins from diverse -origin
amylase, and S100A8, which haveeberoposed as health markers associated with renal function

or stresgelated changes. Due to the large number of data recorded, the bioinformatics treatment
to recognize the complex pattern of the omics already proposed for small molecules becomes
crucid here. In this work, a recent metabolomic mass spectrometrytanget analytical
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methodology named the Regions of Inteidsitivariate Curve Resolution (ROIMCR)was

applied to our proteomics data. This methodology combines the searching of the Régions
Interest (ROI) and the Multivariate Curve Resolutiternating Least Squares (MGRLS)

methods for the resolution of the constituents of the analyzed samples. In short, Environmental
Proteomics (EP) applied to WBE provides additional information anamuprotein biomarkers
together with characteristic peptides of other species such as rat, mouse, cattle, chicken as well as
distinctive peptides of a large number of bacteria.

We believe that the E®VBE approach can be applied to SARSV-2 proteins angbeptides in

the coming years, in a similar way it has already been used for clinical sampM&8BER a

compl ementary tool to PCR and follows the conc
19 outbreak.
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OP-13
lon Mobility -High Resolution Mass Spectrometry for Screening of Contaminants of
Emerging Concern (CECSs) in Environmental Applications

Lidia Belovd, Noelia CaballereCaserd, Alexander L.N. van Nuijs Adrian Covach
tUniversity of Antwerp, Antwerp, BelgiuntlUniversity ofCérdoba, Cérdoba, Spain.
Email: Adrian.Covaci@uantwerpen.be

lon mobility mass spectrometry (IMIS) aderived collision cross section (CCS) values can serve

as a valuable additional identification parameter within suspect screening analyses of compounds
of emerging concern (CECSs), such as alternative plasticizers, organophosphate flame retardants,
perfluoroalkyl chemicals and many others. However, their application for compound identification
requires the availability of reference databases of CCS valldsh vwean be matched with
experimental data. The unavailability of database values for many CECs and their metabolites
hampers compound identification in environmental and human samples.

To fill this knowledge gap, referené8CCS\2

» - 3y, values of 148 CECsnd their metabolites were
i "Ry . . .
Yy ¢ acquired. Comprehensive quality assurance
* . . . .

2 | R guidelines were implemented in the workflow of
o W, W acquiring the PTCCSy2 values to ensure
= e reproducible experimental conditions. For 105
(%] * . .
© 150 : {’f' compounds, more than one ion is reported

» R, yielding a dathase containin§"CCS.. values

’00 . . . . .
.o for 311 ions obtained in positive and negative
o oo om0 oo ionization polarities. The obtained dataset allows

the characterization of trends observed for the
CCSm/zrelationships of the investigated classes
of CECs (Figure 1) and canrse as a valuable
tool in suspect screening studies on CECs.
Additionally, IM-MS allowed the separation of
several commonly occurring isomers of some
organophosphate flame retardants, plasticizers and their metabolites

Figure 1. Depiction oPTCCS\2 vs mvz for the
148 CECs included in theathbase. The me
compound classes are indicated: bisphe
(yellow), organophosphorus flame retard
(orange), plasticizers (blue), PFAS (purple’

A suspect screening method fortn& r eeni ng of pl asticsd6 sampl es
chromatography to IMMS. The obtained IMMS data was matched against the developed
DTCCS\. database as well as previously published CCS databases aiming to characterize additives
present in plags which might be missed by commonly used target methods.
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OP-23
Holistic targeted and untargeted workflows in food and environmental studiesLC-TIMS -
HRMS providing additional insights

Nikolaos S. Thomaidfs Dimitrios E. Damalds Sofia K. Drakopoula*

! Laboratory of Analytical Chemistry, Department of Chemistry, University of Athens,
Panepistimiopolis Zografou, 15771 Athens, Greece
Email: Ntho@chem.uoa.gr

High-resolution mass spectrometry (HRMS) is considered one of the most powerful techmiques t
detect and further identify a wide range of analytes in both food and environmental matrices.
However, despite HRMS high applicability and accuracy, separation of isomeric compounds
remains an analytical challenge, as they may pose identical chromé&iograg spectral profiles.

In this regard, trapped ion mobility spectrometry (TIMS), combined with HRMS methodologies,
provides an additional orthogonal analytical dimension increasing the-deptiverage and
holding promise for reliable identificationowcerning food authenticity and environmental
monitoring. Here, we highlight the application of targeted and untargeted workflows based on LC
TIMS-HRMS, in one food and one environmental case study.

TIMS combined with LEHRMS was applied in extra virginliee oil (EVOO) to separate and

identify secoiridoids isomers, found in the phenolic fraction of olive oil. Moreover, a four

di mensi onal (4D) wuntargeted approach was i mpl
cases of variety and geographical origiscrimination. The proposed workflow incorporates ion

mobility information along with LEHRMS analytical evidence (i.e., mass accuracy, retention

time, isotopic pattern, MS/MS fragmentation), thus enhancing the identification confidence.
Finally, potental authenticity markers were successfully identified and attributed to isomeric
compounds.

The objectives of the second case study, were (1) to establish-artdiginalytical platform that

could combine multiple dimensions of separation with HRMS, teigeoextensive experimental
evidence for the identification of ibPs | somer s. (2) A fAbiotrans
treatment workflow, consisted of suspect and-taoget screening approaches, was developed.
Overall, the aim was to highlight a holstapproach for comprehensive xemetabolome and
toxicity assessment of aquatic organisms exposed to xenobiotics and highlight the added value
provided by TIMS. More specifically, the zebrafish embryo toxicity assay was used to calculate
the LC50 of BTs, & well as for phenotypic evaluation of their toxicity. A holistic analytical
platform was developed combining orthogonal chromatographic modes (HILIC and RPLC),
trapped ion mobility and HRMS for the analysis of parent BTs and the identification anddheir b
TPs. Retention time information in two orthogonal modes and collision-sext®n values
provided additional evidence to the accurate mass measurements and facilitated the identification
of bio-TPs isomers. Overall, 26 BibPs were identified througtuspect and netarget screening
workflows. Finally, it was demonstrated that the combination of orthogonal chromatographic
modes, TIMS and HRMS constitute a powerful analytical platform providing extensive analytical
evidence for the identification of unkwns.
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OP-03
Fate, modeling, and human health risk of organic contaminants present in tomato plants
irrigated with reclaimed water under real-world field conditions

Amadeo R. Fernandexlbal, M.J. Martinez Buerio M. Garcia Valverde M.M. Gémez
Ramos, J.A. Salinas Andujar D. Barceld

tUniversity of Almeria, Department of Physics and Chemistry, Agrifood Campus of
International Excellence (ceiA3), La Cafada de San Urbano, 04120, Almeria, Spain
2University of Almeria, Department of Engineering, AgabCampus of International
Excellence (ceiA3), La Caflada de San Urbano, 04120, Almeria, Spain

3Institute of Environmental Assessment and Water Research (IB@EIE), Barcelona, and
Catalan Institute for Water Research (ICR2ERCA, Girona, Spain

Email: Amadeo@ual.es

Using reclaimed water to irrigate crops can be an important route for organic contaminants of
emerging concern (CECs) to be introduced into agricultural production and thus find their way
into the food chain. This work aims to establish aaglation models for the different parts of a
crop (fruit/leaves/roots) and the sofl some of the most commondietectedCECs in reclaimed
water, through field trials in greenhouses.

Tomato plants were permanently irrigated under realistic agricultomdittons with a mixture of

the selected compounds at approx. 1 pé/total of 30 contaminants were analyzed belonging to
different compound categories. A modified QUEChERS extraction method followed by liquid
chromatography coupled to tandem mass spedtry was the procedure used. Shely revealed

the presence of 21 target contaminants in the tomatoes, and 18 CECs in the leaves, roots, and soil.
The average total concentration of pesticides detected in the tomatoes was 3 pg/kg f.w., whereas
the averge total load of pharmaceuticals was 5.8 pg/kg f.w. after three months, at the time of crop
harvesting. The levels of pharmaceutical products and pesticides in teelibtmtissues were up

to 3.5 and 2.1 pg/kg f.w., respectively, in the leaves and u@9t8 and 31.3 ug/kg f.w.,
respectively, in the roots. In the case of sd samples, the pesticide concentration found after
crop harvesting was below 11.4 pg/kg d.w., and less than 3.0 pg/kg d.w. for pharmaceuticals.

Overall, the concentration level§ GECs detected in the tomatoes, which were permanently
irrigated with contaminated reclaimed water, do not pose a risk to human health via dietary intake.

ACKNOWLEDGMENTS
This work was supported by the Spanish Ministry of Science, Innovation and Ubegers
(MI CI NN) as part of Pr o0-8986¢C33-RROUSSEAU" (CTM20

l4|Page

17" Workshop on Emerging HRMS and LG-MS/MS Applications in Environmental Analysis and Food Safety



OP-04
Are DBPs Formed in My Cup of Tea? Regulated, Priority, and Unknown DBPs

Susan D. Richardsén Jiafu LR-P¢ Md. Tareq Azi2, and Caroline O. Grander

#Department of Chemist and Biochemistry, University of South Carolina 29208, USA

bSchool of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China
“Currently at the Department of Occupational and Environmental Health, School of Public
Health, Soochowniversity, Suzhou 215123, China

Email: Richardson.Susan@sc.edu

Globally, tea is the second most consumedaonholic beverage and is an important pathway

of disinfection byproduct (DBP) exposure. When boiled tap water is used to brew tea, residual
chlorine can produce DBPs by the reaction of chlorine with tea compounds. In this study, 60
regulated and priority DBPs were measured in Twinings green tea, Earl Grey tea, and Lipton tea
that was brewed using tap water or simulated tap water (nanopurenithtehlorine). In many

cases, measured DBP levels in tea were lower than in the tap water itself due to volatilization and
sorption to tea leaves. DBPs formed by the reaction of residual chlorine with tea precursors
contributed ~12% of total DBPs in rdap water brewed tea, with the remaining 88% introduced

by the tap water itself. Of that 12%, dichloroacetic acid, trichloroacetic acid, and chloroform
were the only contributing DBPs. Total organic halogen in tea nearly doubled relative to tap
water, with 96% of the halogenated DBPs unknown. Much of this unknown TOX may be high
molecular weight haloaromatic compounds, formed by the reaction of chlorine with polyphenols
present in tea leaves. The identification of 15 haloaromatic DBPs using gas chropigtogra

high resolutioamass spectrometry indicates this may be the case. Further studies on the identity
and formation of these aromatic DBPs should be conducted, since haloaromatic DBPs can have
significant toxicity.
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OP-05
Multi -class Veterinary Drugs Analses of QUEChERS Extracts using an Automated Online
¢ SPE @i €aapledto LC-MS/MS

Ed Georgé Laura Brun§ Dwayne Schrurfk Christina Jacob

! Thermo Fisher Scientific, San Jose, California

2 J]owa State University Diagnostic Laboratory, Departménteterinary Diagnostic and
Production Animal Medicine, College of Veterinary Medicine

Email: Ed.George@thermofisher.com

Aut omated e SPE c| @EEEGhERS amimal tissuagxteacts (musate, kalrfey, and

liver) was performed using a robotic asampler based on a PAIRBIC from CTC Analytics.

Two miniaturized €SPE cartridges were devel op
and | oads the extracts onto the e€SPE cartridec¢
MS/MS system. Chromagraphic separation, along with mobile phase composition and extraction
recovery optimization were performed using a 103 compound-olatts standard mixture spiked

into bovine tissue matrices.

Matrix matched calibration standards ranging from 1 to A9y were analyzed and excellent
linearity was achieved, with coefficient of determination R2>0.99 for most compounds in the three
different tissue extracts. For each experiment, five biological replicates were prepared as matrix
extracted spikes (MES) ctaining all the target residues at 50 ng/g. The MES was compared to
standards spiked into the cleaned samples (m@itched standards or MMS) for each tissue at
the same concentration. Absolute recoveries withiiil80% with corresponding %RSDs less
thanor equal to 20% are required for satisfactory method validation according to the EU SANTE
12682/2019 document. Recoveries within this range were achieved for over 95% of the target
veterinary drugs in all three tissue extract types.

This fully automatedindoh i ne € SPE c¢ | e an uM5/M& & A lelfalblepascurate,t h L C
reproducible, and robust solution for mwdtass veterinary drug screening and quantitation. On

l ine automation with the €SPE miniaturuszed ca
during batch sample preparation over manual methods, and reduces the possibility of technician
errors. In addition, lab material costs are reduced in terms of lower solvent usage and elimination

the dispersive SPE powdered reagents and/or larger SRiEt®n cartridges used with manual

vacuum boxes.
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OP-07
Combatting illegal logging and trafficking of endangered wood species by machine learning
statistics using highresolution LC/MS GC/MS data

Pamela Brunswick Daniel Cuthbertson Jeffrey Yand, Candice C. Chu§ Isabelle Duchesig
Peter GassonGeoffrey Kite, Joy Brund, Graham van AggelénDayue Shang

1 pacific and Yukon Laboratory for Environmental Testing (PYLET), Science & Technology
Branch, Environment and Climate Change Canada, N&atitower, British Columbia, Canada;

2 Agilent Technologies Inc., Santa Clara, California, USA,;

3 canadian Wood Fibre Centre , Canadian Forest Service, Natural Resources Canada, Quebec,
Canada;

4 Faculty of Forestry, Department of Wood Science, Uity of British Columbia, Vancouver,

BC, Canada;

° Royal Botanic Gardens, Kew, Richmond, Surrey, England

Email: Daniel_Cuthbertson@agilent.com

lllegal logging and trafficking of endangered timber products is a profitable form of income for
major orgaized crime syndicates, with associated deforestation of protected habitats and other
ecological and social damages. Enforcement by CBSA, Interpol, and other law enforcement
agencies has been hampered by lack of practical assessment tools, includirapithe @f
commonly used DNA fingerprinting methods to reliably identify wood species. In this study,
unbiased data acquisition methods allowed the development of machine learning statistical tools
for accurate identification of commonly traffick&ahlberga rosewood species.

Dalbergia wood reference specimens were extracted in acidified methanol and adjusted for
appropriate concentration based on extract coloration. Aliquots were analyzed by either a gas
chromatography (GC) quadrupole twokflight (QTOF), or a liquid chromatography (LC) QTOF,
mass spectrometry method. Both systems were optimized to produce characteristic
chromatographic profiles. A variety of traditional univariate statistics were assessed, in addition
to machine learning approachesliming Random Forest decision trees and Partial Least Squares
Discriminant Analysis (PL®A). The selected machine learning models were then validated with
naive specimens. Initial comparisonsOxlbergia species against loekdike generaMilcia and
Patymsciumyielded clear differentiation using Principle Components Analysis (PCA). A second
set Random Foresinodels within closely similaDalbergia species only, were able to reliably
predict the species with low out of bag (OOB) error rates. An excejptiins species set was
apparent foD.spruceanafor which a submodel was required for more accurate prediction.

Here we demonstrated the feasibility of complimentary chemotyping method for endangered
Dalbergia spp. using both LC and GC coupled to hrgsolution mass spectrometers, together

with machine learning statistics, as methods to successfully classify unknown wood samples.
These models and techniques may be further developed to serve as tools for customs investigations
of imported woods.
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Non-targeted PFAS analysis: Challenges and Successes using FluoroMatch Software
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3Agilent Technologies Inc., Santa Clara, CA, United States;

“4Center for Environmental and Human Toxicology & Department of Physiological &sienc
University of Florida, Gainesville, FL, United States;

*Department of Chemistry, University of Florida, Gainesville, FL, United States

Email: JeremyKoelmel@gmail.com

Non-targeted analysis allows discovery of novel or unexpected compounds in thenerent,

which would otherwise go undiscovered using target mass spectrometry approaches. This is
especially valuable in peand polyfluoroalkyl substances (PFAS), where compounds unknown to
researchers and the public are frequently discovered. Furtrerrtior diversity of PFAS
(thousands to tens of thousands) and limitations of targeted approaches (generally covering only
tens of compounds), and percent of fluorine compounds remaining to be discovered (based on total
fluorine analysis) in various matriseshows the importance of ntargeted approaches.

We introduce the first software for automating all steps of the PFASangated workflow
including peak picking, blank filtering, exact mass, and MS/MS based annotation, homologous
series detection,nal scoring. We explore challenges in silargeted PFAS analysis including
sensitivity, false positives, and limited libraries, and discuss certain solutions which may expand
annotation coverage and accuracy further.

We summarize the discovery of hundrefiPFAS in leachate, AFFF, contaminated soil, and other
substrates using FluoroMatch, including previously undiscovered speciedafgeted PFAS
analysis can benefit from improvements in all steps of the workflow, especially related to sample
preparation (sensitivity), and use of isotopic patterns, exact mass, retention time, and
fragmentation to reduce false positives (gat@cessing).
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OP-11
Simultaneous targeted and nortargeted screening of evasterelated contaminants in soil
using LC-QTOF-MS

Jingyun ZHENG, Niladri BAS?, Julius FOBI3, Stéphane BAYEN

! Department of Food Science and Agricultural Chemistry, McGill University
2 Department of Natural Resource Sciences, McGill University
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Email: Jingyin.Zheng@mail.mcgill.ca

The development of technology and massive production volume of electronic products have been
generating huge amount of electronic wastevgéste) in the world. If-gvaste is improperly

disposed and dismantled, various toxic metaiiame retardants (e.g. polybrominated diphenyl
ethers) will gradually result in environmental pollution. Some of the legacy contaminants have
been reported by researchers; however, a lot of other toxic chemicals used for the production of
electronic prducts have not yet been analyzed. Thus, there is a need for the screening of
environmental samples, e.g. soils, for a broader range of contaminants.

In this study, a simple L®&S-based method was used for simultaneous targeted analysis and
suspect screémg of plastic related contaminants in soil. Soil samples (including some soils for
agricultural purposes) were collected near amaste site, Agbogbloshie (Ghana) and a control
site, Asesewa (Ghana). They were fredded for one day, followed by ultrasndassisted
extraction with acetonitrile as the solvent. Extracts were then filtered and reconstituted in methanol
and analyzed with liquid chromatography coupled to hybrid quadrupole time of flight mass
spectrometry (HPLEQTORMS) in full scan mode (ioth positive and negative electrospray
ionization (ESI) modes). Some bisphenols and phthalates were used as target compounds for the
assessment of the method performances (e.g. recovery, limit of detection, limit of quantification,
matrix effect, precisin). Various targeted bisphenols and phthalates were detecteddste
impacted soil, and higher levels were found in soil samples near-waste site. Different
databases (e.g. Agilent Extractable and Leachable PCDL and METLIN database) were used for
norrtargeted screening for mining other contaminants. Some piatdied chemicals (e.g.
organophosphate esters) and their metabolites and derivatives were (tentatively) identified in saill,
highlighting the impact of -evaste activities. Statistical toolsuch as Principal Component
Analysis, were used to aid identifying key toxic chemicals that are predominant in each site and
building relationships between agricultural ardaste soil samples.
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Identification of Wastewater-Based Unknown Contaminants of Emerging Concern via in
silico Methods for NonTargeted Screening Approaches

Lahiruni M. Halwatura, Jonathan P. AntfeScot Simpso#, and Diana S. Ada

Department of Chemistry, The State University of Newk¥aarBuffalo, Buffalo, NY, USA
2Department of Chemistry, St. Bonaventure University, St. Bonaventure JSX,
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In recent years a large nuerbof pharmaceuticals, personal care products, biocides and, other
industrial chemicals have attracted attention of scientific communities to be listed as contaminants
of emerging concern (CECd}lany of these organic micropollutants are reported all afrdbe

world every dayliquid chromatography coupled high resolution mass spectrometry (HRMS)
under a noftargeted approach plays a major role in identification of CECs in aquatic
environmental settings. To avoid the bias between reporting of environngentaminantsa
confidence criteria classification has been proposed. In this classification scheme, the highest level
of confidence (Level 1) requires matching the chromatographic retention time and mass spectra
with a reference standard. However, thipraach could be cogtrohibitive, and may not be
possible if the standard is not available. Herein we introduce an inlsdg®d approach to increase
confidence of compounds that are subjected to above challenges to be reported under a level 1
criteria.

Quantitativestructure retention relationships (QSRR) methods were used for the chromatographic
retention parameter predictions in the current work. This method utilizes pltysoucal

properties of compounds for the prediction of chromatographic r@er@OSMOtherm, an in
silico software paelkakgee shbcarseeedn i mmg fimoadred u cftoorr r
RS) theory was used for the calculations of physttemical parameters. The training set and test

set consisted of compounds with diversectional groups in their chemical structures. Analysis

of compounds were performed using a QExactive Focus Orbitrad&Gperated under positive
electrospray ionization mode. Chromatographic separation of compounds was done with a Cortecs
C1821x150mm( 2. 7 em particle sizephasenal ytical col

Solubility of compounds in mobile phase constituents used in chromatographic separation and
octanotwater partition coefficient values were determined to predict retention factor values of
compunds with lowest Akaike information criterion and Bayesian information criterion.
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Green analytical methodology to monitor pyrrolizidine alkaloids in aromatic herbs: a
miniaturized and modified QUEChERS extraction coupled to UHPLGIT -MS/MS
determination

Natalia CasaddSergio Izcara, Sonia MorarEarcero, Damian PéreQuintanilla, Isabel Sierra

Departamento de Tecnologia Quimica y Ambiental, ESCET, Universidad Rey Juan Carlos, C/
Tulipan s/n, 28933, Mdstoles, Madrid, Spain.
Email: Natalia.Casad@urjc.es

Pyrrolizidine alkaloids (PAs) are natural plant toxins whose intake is mainly associated to liver
damageHigh levels of PAs in aromatic herbs have recently been at the forefront of concern, as
maximum concentration limits of these contamindrage not yet been legislated. Nevertheless,

the high complexity of food samples hinders the extraction and analysis of these compounds, due
to matrix interferences. Therefore, a sample cl@amprocedure before instrumental analysis is
crucial. Accordingly this work proposes a sustainable analytical methodology by UHPLC
MS/MS to monitor the occurrence of 21 PAs in different aromatic herbs (rosemary, basil, thyme
and herbs de Provence). Foll owing the <curren
extraction of the analytes was achieved with the miniaturization and modification of the
QUEChERS strategy by using different large pore mesostructured silicamauifited and
modified with amino groups as dispersive clegnsorbents, leading to an improveosteffective

and environmentally friendly microextraction method.

The QUEChERS procedure was miniaturized by reducing the amounts of sample (0.2 g), solvents
(2 mL), cleanup sorbents (25 mg sorbent + 150 mg MgSeénd partitioning salts (0.65 Q)
employed. The analysis was performed with a Dionex UltiMate 3000 UHPLC system coupled to
an iontrap tandem mass spectrometer detector in ESI positive mode. Multiple reaction monitoring
mode was used for all analytes. Chromatographic separation was perforradduioa Omega

Polar C18 column using a gradient elution, which combined water containing 0.2% formic and 5
mM ammonium acetate and methanol containing 10 mM ammonium acetate.

Chromatographic separation was within 10.5 min and better results were achsugd u
mesostructured silicas than conventional PSA. The method was validated (overall recoveries 73
105%) and applied to the analysis of 17 samples. All samples were contaminated with PAs
(average concentration 262 pg/kg). Thyme and basil samples weresheantaminated, whereas
rosemary was the least.
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Using HRMS Datasets for NorTarget Screening with UNIFI Software Tools

Sarah Dowd

Waters Corporation (Milford, MA, USA)
Email: Sarah_Dowd@waters.com

Non-targeted analyses are pmoy to be useful tools in understanding the impacts of chemicals
and their release into the environmemising sensitive HRMS to measure accurate masses,
chemicals previously unknown can be identifida.ols for efficiently evaluating the complex data
that can be generated from these analyses are necessary for application-TDérd&iad
screening.Waters UNIFI software has features that are aimed at simplifying data processing.
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Development of a sustainable methdology based on the applicatiohdeep eutectic solvents
combined with mass spectrometry determination for the evaluation of plastic migrants in
soft drinks
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Cristébal de La Laguna (Tenerife), Espafia,;
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The concept of Green Analytical Chemistry appeared in 2000 with the aim of adapting the 12
Principles of Green Chemistry to analytical chemistry. Among the different strategies carried out
in this sense, the concepts of miniaturization and theldpment of new materials have been
some of the most relevant [1]. Within the search of greener materials, the discover of deep eutectic
solvents (DESs) has constituted one of the most important advances in this area. Such materials
have gained considerabattention as extraction solvents in the last few years, since they present
low toxicity and high biodegradability, which is especially remarkable for naRE& (NaDES),

which are constituted by natural compounds usually present in cells. In the santhewa
development of hydrophobic NaDESs (HNaDESs), made of substances insoluble in water, also
has been carefully explored in analytical chemistry since they can be easily separated from aqueous
samples, simplifying the procedures.[2]

Phthalate acid este(PAESs) are substances commonly used as plasticizers in order to improve de
guality of plastic materials, including those intended for being used as food and beverages
packages. However, these additives are not chemically linked to the polymeric stiulsicin

allows their easy release from the original material to the contained products, putting the
consumers in serious risk due to the negative effect that such substances have on human health [2].

Based on all above mentioned, the development of &erellystrategies that provide reliable
determination of PAEs in food matrices and, simultaneously, accomplish the principles of
sustainability, is of utmost importance. In this work, a novel procedure based on the use of
HNaDES as extraction solvents comdxl with ultrahigh performance liquid chromatography
tandem mass spectrometry has been successfully carried out for the analysis of PAEs in different
beverages highly consumed by the population.

[1] S.Armenta, S. Garrigues, F. A. Estémarrillas, M. dela Guardia, TrAC, Trends Anal.
Chem. 2019, 116, 2481 253.

[2] C. Santanavlayor, A. V. HerreraHerrera, R. RodrigueRamos, B. SocaRodriguez, and
M. C. RodriguezDelgado, ACS Sustainable Chem. Eng. 9 (2@®21)6 171 2170 .
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Development of a QSRR modela support the identification of unknown contaminants
from plastic food packaging by nontarget analysis

Ziyun XU*, JeanrFrancois ROY, Stephane BAYEN

McGill University, Montreal, QC, Canada;
2Agilent Technologies, Montreal, QC, Canada
Email: Ziyun.Xu@mail.mcgill.ca

Chemical migrating from food contact materials (FCMs) is a potential source of food
contaminants, including residues of substances intentionally used in FCMs, and seme non
intentionally added substances (NIAS). The identification of Ni\§till challenging due to the
extensive list of putative chemical structures and the relatively high costs to confirm identities
with pure analytical standards.

Quantitative structureetention relationships (QSRR), the mathematical relationships betwee
the molecular properties and the chromatographic retentions, could effectively predict the
retention time of unknown compounds and greatly facilitate compound identification by
removing falsepositives. In this study, a QSRR model was developed andatetidhased on the
analysis of 178 pure chemical standards usingdXOF~MS with four analytical columns (C18,
phenylhexyl, pentafluorophenyl, cyano). The impacts on the feature selection based on two
machine learning classifiers (random forest and supgotbr machines), and data partitioning
between the training set and the individual validation set were systematically studied. Results
showed feature selection method presented significgmt.@5) better results in construction of
models, and the modpértitioned as 2:1 with random forest showed the highest PVE value
(0.92) and the lowest rMSE score (0.44). The final model was applied to the identification of
substances migrating from the two packaging samples (plastic film and tray).

All false-positives identified by this method were consistent with 95% confidence prediction
bands, and the combination of multiple predictive QSRR models showed effectiveness than relying
on a single model in identification of unknowns. Data obtained with these tobtowiitibute to

further refine our understanding of the risks associated with plastics for both humans and the
environment.
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Development and application of a noftarget analysis approach for the identification of
chemical conaiminants in alcoholic bverages

Nancy Xiaohe He Stéphane BayénViviane Yargeat

"McGill University, Montreal, Quebec, Canada
Email: Nancy.he2@mail.mcgill.ca

Alcohol products represent an important global food commodity, with culinary, recreational, and
cultural value. Aswith any food, alcohol products may contain contaminants and adulterants,
many of which may pose significant health risli3f particular concern is the potential for the
migration of contaminants, including namentionally added substances (NIAS), steimg from

an increasing presence of synthetic polymers as food contact materials, the high ethanol
composition, which is a good solvent, and lengthy storage times for aléofu diversity and
novelty of potential contaminants makes them a difficuitofgm to tackle using conventional
targeted analytical strategies. This issue, not unique to alcohol products alone, has highlighted the
need for noftargeted approachdstechniques that employ nonspecific screening to capture a
broader chemical profilenal enable the identification of unexpected compodiide overall aim

of this study was to establish a methodology for the nontargeted examination of alcoholic
beverages using LC coupled with tiwokflight MS for the detection of NIAS and other
contaminats.

More specifically, a workflow using an Agilent 1290 Infinity Il LC system with a C18 reverse
phase column coupled to a 6545 QTOF MS in both negative and positive electrospray ionization
modes was initially validated for the screening of >20 bisplsepbthalates and other plasticizers

in various spirits (vodka, whisky and rum matrices). The nontargeted approach wMiS KITOF

was then applied to a wider range of various spirits purchased in Canada, using Agilent
MassHunter Profinder Software 10r0donjunction with the Agilent MassHunter Extractables and
Leachables Personal Compound Database and Library to identify alcohol constituents and
potential contaminants. The nontargeted screening in real samples was successful in identifying
major aroma/#ivour components, as well as some contaminants possibly corresponding to NIAS,
illustrating the potential of this workflow as an efficient tool for highlighting products and
contaminants for further analysis.

1 He, NX,Bayen, SAn overview of chemical attaminants and other undesirable chemicals in
alcoholic beverages and strategies for anal@sipr Rev Food Sci Food

Saf 2020;19: 3916 3950.https://doi.org/10.1111/1544337.12649

2 Chatonng P, Boutou, S, Plana, A. Contamination of wines and spirits by phthalates: Types of
contaminants present, contamination sources and means of prevdvwamoh. Additives &
Contaminants: Part A2014; 31(9): 16061615. https://doi.org/10.1080/19440049.2@4¥4.947

3 Kunzelmann, M, Winter, M, Aberg, M et al. Ndargeted analysis of unexpected food
contaminants using LERMS. Anal Bioanal Chem. 2018; 410: 5593602.
https://doi.org/10.1007/s002418.8-10284.
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A Robust and Transferable Method For the Sasitive Analysis of 500+ Pesticides From
Various Matrices using LC-MS/MS
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Pesticides play a significant role in agriculture by mitigating insects, tedengi, and weeds to
improve the crop and food production. Pesticide residues remaining in or on commodities such as
vegetables, fruits, herbs, honey, oil seeds, cereals, and food of animal origin, however, can cause
adverse health effects as well avispnmental concerns. Various organizations and regulatory
bodies have developed and established internationally accepted maximum residue limits (MRL)
to protect food consumers from adverse effects of pesticides. In this work we present a
comprehensive LBAS/MS workflow for the targeted quantitation of 510 pesticide residues in
various food commodities that has been validated through a multi laboratory study.

The workflow applicability was demonstrated using an Agilent 1290 Infinity Il LC system coupled
to a 6470 triple quadrupole LC/MS on five representative food matrices: tomato and onion (high
water content), wheat (high starch content), olive oil (high oil content), honey (high sugar content),
and black pepper (difficult commodities). A fast and easypda preparation protocol based on
QUEChERS extraction followed by dSPE or Captiva EMRpid cleanup was optimized and
used to extract these different types of matrices. Matrix effect in terms of ion suppression and
enhancement on 500+ pesticides was asskand discussed as well. Workflow performance was
evaluated according to SANTE/12682/2019 based on method sensitivity, limit of quantitation,
calibration curve linearity, and recovery and precision using raataitched calibration standards.
Fortified quality control samples (matrigpiked QC) were used to assess extraction efficiency and
method recovery. Method precision was evaluated using recovery repeatability) @&®D
intralaboratory reproducibility (RSE). The method performance demonstrated riethod
applicability for quantitative analysis of multiresidue pesticides in various food commodity
groups.

The presented method provides laboratories a robust, reliable, and transferable approach for the
targeted screening of up to 510 pesticides iftouarfood matrices.
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Detection and Accurate Quantitation of 14 Water Soluble Vitamins and 14 Fat Soluble
Vitamins in Supplement by LC-MS/MS Triple -Quadrupole

Hui Zhao
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Email: hui.zhao@agilent.con8022684140

The watersoluble B vitaminsand the fasoluble vitaminsare essential nutrients for human health.
Accurate quantitative measurements for watduble B vitamins and fatoluble vitamins are
required to ensure product quality and regulatory compliance. Two fast and sensiti®/MS
methods were developed respectively for the simultaneous determination of 14olaibés
vitamins and 14 fat soluble vitamins on Agilent 128fnity 1l LC coupled to an Agilent 6470
triple quadrupole LC/MS system in positive electrospray ionization mode. The approaches of
improving the accuracy of mass spectrometry quantitation results including matrix matched
standard/standard addition wen¢roduced. Method criteria for data acceptance were established.
The watersoluble B vitamins include Vitamin B1 (Thiamine), Vitamin B2 (Riboflavin), Vitamin
B3 (Nicotinic Acid and Nicotinamide), Vitamin B5 (Pantothenic Acid), Vitamin B6 (Pyridoxine
and Pyidoxal5-Phosphate), Vitamin B7 (Biotin), Vitamin B9 (Folic Acid and- 5
Methyltetrahydrofolate) and Vitamin B 12 (Cyanocobalamin, Adenosylcobalamin,
Methylcobalamin and Hydroxocobalamin). The-$atuble vitamins include Vitamin A (Retinol,
Retinyl Acetateand Retinyl Palmitate), Vitamin D (Cholecalciferol (D2) and Ergocalciferol (D3)),
Vitamin E (AlphaTocopherol, Alpharocopherol Acetate and AlphBocopherol Succinate),
Vitamin K (Phytonadione (K1), Menaquinone (2 and Menaquinone (K2)) and selected
car ot e n oi-@aotenenlutkinahck Lydopene. The methods were applied to quantify the
watersoluble B vitamins and fegoluble vitamins in a highly complex multivitamin tablets matrix.

All tested wateisoluble vitamins and fatoluble vitamins methe claims. It was concluded that

the methods can be utilized for quality control and establishment of the nutrition labels fer water
soluble vitamins/fasoluble vitaminscontaining supplement products.
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Comprehensive assessment of PFAS on their occurrence, compositiepatial distribution,
and seasonal variation in drinking and surface water in South Florida environments

Xuerong L2 Morgan Fatow& Danni Cut?, Natalia Quinete®
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Maidique Campus, Miami, Florida, 33199 USA.

’Department of Chemistry and Biochemistry, Florida International University, 11200 SW 8th
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Polyfluoroalkyl and prfluoroalkyl substances (PFAS) are a group of synthetic chemicals
extensively used in household and industrial products. Due to their widespread use and superior
stability, PFAS are found ubiquitous in surface and drinking water worldwide. It posesdag th

to aquatic life and human health given their bioaccumulation feature and significant adverse health
effects observed in animals and human. Although the most prevalent PFAS, PFOS and PFOA,
have been phased out in the U.S., the increasing emissiontlfi@ralternative short chain
fluorinated compounds is still a big concern. The impact of those alternative compounds is largely
underestimated due to lack of studies. In Florida, PFAS have been found in surface water,
sediment, and aquatic animals. Howewtbg systematic information on PFAS occurrence and
distribution in South Florida is still quite unclear.

Therefore, our study focused on the development of an accurate and sensitive method able to detect
legacy and emerging sharhain PFAS substitutes @3PFAS compounds was studied). A solid
phase extraction (SPE) procedure followed by liquid chromatogiapdss spectrometry (L-C

MS/MS) has been optimized and validated. The method was applied to tap water samples from
metropolitan counties (MiarDade, Brovard, and Palm Beach) and surface water samples from
different water bodies in South Florida, such as the Everglades, the Keys, and the Biscayne Bay
and adjacent canals.

The concentration of total PFAS ranged from 1.44 to 241 ng/L in tap water samples] 15.98

ng/L in surface water samples. The most frequent and predominant PFAS detected in surface water
and tap water were PFBA, PFBS, PFPeA, PFHxA, PFHxS, PFOA and PFOS. A comprehensive
assessment of 30 PFAS on the occurrence, composition, spatialtiizn, and seasonal variation

in the water samples was completed based on the results, which provides the information needed
for local and regional executive agencies related to water quality, further facilitating the
development of guidelines and pealtres for pollution control and reduction in South Florida.
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Automated online solid phase extraction (SPE) of Per/Polyfluoroalkyl substances (PFAS) in
potable drinking water

Tarun Anumotl, Emily Parry, James PyKe
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Per/Polyfluoroalkyl substances (PFAS) are compounds of unique chemistry, with surfactant
properties. As with many surfactants, PFAS often have a hydrophilic moiety covalently linked to
a hydrophobic alkytchain. In PFAS the alkyl chain generally has no or few hydrogen atoms,
instead the alkyl chain is populated with fluorine and other halogens. The diversity of the chain
length, branching and type of hydrophilic moieties are still being discovered todagyéro
regulatory bodies in many countries require monitoring of specific PFAS, thought to be end
products of degradation processes, in potable drinking water samples.

Ligquid chromatography (LC) systems can chromatographically resolve classes of PFAlShgcco

the alky chain length using typical reverse phase chromatography. Sample enrichment of PFAS in
drinking water often exploits the anionic properties of the targeted PFAS in the hydrophilic
moieties, using Weak Anionic exchange (WAX) techniques. Typdiaation makes use of both
chemistries to enable automated online solid phase extraction (SPE) and measurement of PFAS
on a LGMS Triple quadrupole system (LC/TQ). A large volume of potable drinking water is
enriched on a WAX sorbent before automaticallyted onto a reverse phase column, where PFAS

are chromatographically resolved before detected using a 6470B Tandem Quadrupole. The
automated Online SPE method not only offers a significant reduction in sample preparation time,
it uses less consumablésss isotopically labeled standard, and reduces the risk of false positives.
Due to the abundant usage of PFAS in many commercial applications, PFAS can be found in many
common products, so the risk of introducing background PFAS into samples is higiy leaal

false positive result. Extreme care must be taken to ensure background PFAS does not contaminate
samples as they are processed before analysis. Mitigating this risk is difficult when using offline
SPE technigues, as many consumables and largemeslof solvents are required to complete a
preparation. The number of manual steps and time required to complete offline SPE also enhances
the risk of a false positive result. Therefore, in addition to significantly reducing the time and
complexity of sarple preparation steps and savings by moving from Offline SPE to Online SPE.
This method looks at >40 PFAS encompassing the ones in regulatory EPA methods plus emerging
PFAS. Performance characteristics like method reporting limits, precision, accurday, spi
recoveries and robustness will be shown too. Method detection limits betweehDr@yL were
obtained while spike recoveries in ulpare and drinking water were betweenrIZD% for >92%

of the 40+ PFAS tested at a low, mid and high spike. A robaststudy was also run with RSDs
varying from 7% over 400 injections.

The results shown indicate online SPE of PFAS for drinking water is a suitable technique to

increase throughput while reducing contamination and error due to less human intewhii¢ion
also reducing sample volumes needed.
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New analytical method for the quantification of six opium alkaloids in bakery products by
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Poppy seeds are increasingly used in the preparation of food stuffs, mainly bakery productsl.
These seeds may be contaminated with opium alkaloids (OAs) present in the latex of the plant
Papaver somniferum(morphine, codeine, thebaine, papaverinescapine and oripavine)2.
Consumption of food products contaminated with OAs can lead to false positive drug tests and
intoxication. Therefore, it is important to know the actual exposure of consumers to these
contaminants and to develop selective agnlsgive analytical methods. In this work, a method
based on a solitiquid extraction (SLE), a posterior purification by magnetic solid phase
extraction (MSPE) with an adsorbent formed by metghnic framework material (MOF) and its
analysis by HPLEMS/MS has been developed for bakery products, such as sliced bread and
grissini.

Two magnetic MOFs were synthesised for use as MSPE adsorbents, based on magnetite
nanoparticles modified with: MH101(Fe)3 and SiO2/MH101(Cr)4. Firstly, the two materials

were evaluated for their OAs adsorption capacities under different conditions and it was obtained
that 1 mg of material MIE101(Fe) showed 100% adsorption in just 1 min. Later, the MSPE
parameters were optimised (type of solvent, pH, time and amount ofat)atedbtain near 100%
recoveries prior to analysis by a HPIMS/MS coupled to a triple quadrupole tandem mass
spectrometer detector. It was operated in positive electrospray ion source (ESI+) with multiple
reaction monitoring (MRM). Chromatographic segiaon was performed on a C18 column.

The method was validated in terms of linearity, method detection and quantification limits, matrix
effects, accuracy, precision and selectivity. Satisfactory results were obtained, with part per billion
limits and recwery values between 7I20% with an RSD of less than 20%. Therefore, the
proposed methodology is shown to be effective for the quantification of six opium alkaloids in
bakery products.

[1] CasadeHidalgo, G.; Morant&Zarcero, S.; PéreQuintanilla, D.; $rra, I. Trends Food Sci.
Tech.2021, 108, 9202.

[2] CasadeHidalgo, G.; PéreRuintanilla, D.; Morante&Zarcero, S.; Sierra, Foods.2021, 10 (7)
15871615.

[3] Zhang, S.; Jiao, Z.; Yao, W. Chromatogr. A2014, 1371, 7481.

[4] Ma, J.; Yao, Z.Hou, L.; Lu, W.; Yang, Q.; Li, J.; Chen, Talanta.2016, 161 (1) 68®92.
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Deep eutectic liquids (DESs) have emerged as a promising and sustainable alternative to
conventional organic solvents. DESs have unique properties that can be modified depending on
the components and their molar ratios. Their liquid state and great stability at room temperature,
as well as their high biocompatibility, have recently allowed these mixtures to be used in extraction
procedures, replacing ionic liquids and other greewes$. Additionally, DESs have shown a

high extraction capacity even when very low volumes of these solvents are used. This fact is
especially remarkable for the evaluation of organic contaminants for which protocols with high
preconcentration factors arldw quantification limits are required. An important group of
pollutants is made up of plastic migrants, in particular phthalates, which can easily release from
plastic containers, constituting a potential risk to living beings and the environment, seepn at

low concentrations.

Based on that, in this work, a natural hydrophobic DES (HNaDES) based on terpenes
(thymol:menthol, 2:1, n/n) has been used in a lidigidid microextraction procedure for the
determination of 14 phthalates and one adipaeniironmental agricultural waters (i.e. treated
wastewater, runoff and pond waters). The separation and quantification of the analytes were
carried out using an ultdaigh performance liquid chromatography system coupled to a triple
guadrupole mass speatneter. The procedure was thoroughly validated,eawhg good linearity

(R2> 0.9954) and few parameters (molar ratio and DES volume) were optimized to achieve good
recovery values (#Q27%) and very low limits of quantification (0.003. 425 e g/ L) . Fin
developed analytical method was applied far #malysis of plastic migrants in different water
samples intended for agricultural activities in the Canary Islands.

1 C. SantandMayor, B. SocadRodriguez, R. RodrigueRamos, A. V. Herreriderrera, and MC.
RodriguezDelgado Anal. Bioanal. Chem. 312021) 19671981.
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Food safety is one of today’s major and growing concerns. In this regard, the prelsence
endocrinedisrupting compounds (EDCs) such as alkylphenols (APs), bisphenols (BPs) and
alkylphenol ethoxylates (APEOSs), is a major issue due to their consequences on health
(oestrogenic mimicking effect, development of heart diseases and cancery ahdsitiabetes,

etc.). Probiotic beverages have gained increasing attention due to their claimeephaaithing
properties. Among them, kombucha is the fastest growing product accordimgiarket size (>

$ 2.6 billion in 2028). This beverage, obtained by fermentation of sweetened green or black tea,
is attributed with different properties, such as blood detoxification, antimicrobial, antioxidant, anti
diabetic and anttancer effects Different beneficial ppperties, including antimicrobial, asti
inflammatory, hepatoprotective and antioxidant effects, have been also reported for water kefir, a
sparkling beverage obtained from aqueous solutions by fermentation with kefir grains. However,
despite the increasingorldwide interest in these beverages, EDCs have not been analyzed in
them.

The aim of this work is the analysis of a group of 3 BPs, 7 APs and 3 APEOs in kombucha and
water kefir. With this objective, a vorteassisted dispersive liquicquid microextaction method,

using a natural eutectic solvent, was applied. The method was validated (in terms of matrix effect,
limits of detection, matrbmatched calibration and recoveries) using a greebdead kombucha

and agavesweetened water kefir. The protbeeas then applied for the analysis of 8 kombucha
varieties (original; green tea; red fruits; mojito; ginger & lemon; apple, cinnamon & vanilla;
hibiscus; and ginger & turmeric) and 4 water kefir variants (original; mint, lemon & ginger; lemon;
and chamonte, anise & maca).

I N. SalgueireGonzalez, S. Muniategiiorenzo, P. LopeMahia and D. PradRodriguez, Anal.
Chim. Acta, 2017, 962,i14.

2 K. Ahuja and S. Singh, Kombucha Market Size In 2021.

3 H. Dutta and S. K. Paul, Kombucha Drink: Production, [Quaand Safety Aspects, Elsevier
Inc., 2019.
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Black pepper is usually commercialized in ground form and thus, it has become a food matrix
susceptible to food fraud and mislabeling because of its economic value and increasing
corsumption. Therefore, ensuring the product authenticity in terms of relevant product
characteristics such as geographical origin and processing is a challenging current task. This study
presents an innovative untargeted metabolomics approach based onhamsipee ultrehigh
performance liquid chromatography (UHPLC) coupled to quadrupdbéraphigh resolution

mass spectrometry (HRMS) fingerprinting for reliable discrimination of black pepper samples
according to their geographical origin (Brazil, Vietnaomn Sri Lanka) and processing (sterilized

or nonsterilized spice).

Fingerprints of black pepper samples were obtained applying a simple extraction method assisted
by sonication, and the extracts were analyzed by UHPLC combined with HRMS using a Q
Exactive™ (Thermo Fisher Scientific) analyzer, combining the full scan and thedeaendent
MS/MS (precursor fragmentation) acquisition modes. Then, fingerprint raw files were
preprocessed and submitted to multivariate data analysis using the Sisé@ware Gartorius,
Swedel). Statistical models based on supervised orthogonal partial least squares discriminant
analysis (OPLSA) were built for origin and processing classification of samples and they
provided successful sample clustering and high predictiugyator further samples (correct
classification rate of 100%). Furthermore, this untargeted methodology allowed the putative
identification of eight metabolites (markers) with high discriminant potential for the tested origins
and processing (e.g. reymostatridin B, and 10,1-@lihydroxyhexadecanoic acid, among others).

The findings reveal the influence of the region of production and thehpostst conditions on

the metabolic composition of black pepper, and this data can be exploited for ge@jraptiic
processing authentication of the product. This study encourages the implementation of this
metabolomics approach in the field of authenticity assessment of other relevant condiments.
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Numerous studies have pointed outpbsitive impact of consuming milk and other dairy products

on human health, especially in the pedriatric age group [1]. However, it is essential to assure the
quality of such products in order to guarantee the safety of consumers. The negative effect
asso@ted with the oveexposition of the population to endocrine disrupting compounds, such as
estrogenic compounds, has been also reported in diverse occasions, being milk and dairy products
one of the main sources of this kind of compounds. A great vafibiyrmonal diseases including

the development of several types of cancer have been related to the intake of such substances
through the diet [2].

Taking these aspects into account, the development of reliable analytical methodologies that allow
the detemination of such contaminants result of utmost interest to prevent their hazardous
influence on human health. Based on all above mentioned, in this work a through study of the
occurrence of natural and synthetic estrogens, mycoestrogens and phytoestrdgeynproducts

has been carried out by the application of a sensitive and selective methodology previously
developed by our group, which was based on the application of the QUEChERS method as
extraction strategy followed by determination using dftigh performance liquid
chromatographyandem mass spectrometry [2,3].

Results have shown the presence of several phytoestrogens and natural estrogens in different
products commercialized in Canary Islands and widely consumed by the population. Especially
alarming is the occurrence of such compounds in several of the evaluated products intended for
infant population. This data brings about the necessity of carrying out further studies in this sense
that allow the authorities to establish more restrictivielgines regarding the presence of such
compounds in food products.

[1] A. E. Ratajczak, A. Zawada , A. M. Rychter , A. Dobrowolska,l. kida ¥ mi er c z a k ,
Nutrients 13 (2021) 1239.

[2] B. SocasRodriguez, A. V. Herrerdlerrera, J. HernandeéBorges, MA. RodriguezDelgado,

J. Chromatogr. A 1496 (2017) 587.

[3] B. SocasRodriguez, D.Lankova, K. Urbancova, V. Krtkova, J. Hernaterges, M. A.
RodriguezDe |l gado, J. Pul krabovsg, J. Haj 447G.v 8, Anal
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The demand for quick and simple analysis of rullss pesticides in large numbers of diverse

food samples in agriculture applications is growing year by year. Throughout the world pesticides
are used to control pests that are harmful to crops, raiamahanimals. These substances can pose

a significant health threat and therefore need to be accurately detected at the lowest levels required
by the governmental authorities, typically at low part per billion levels. To comply with such
regulatory standds, screening methods for medtass of pesticides is becoming important. Using
ultrachigh pressure liquid chromatography coupled to high resolution mass spectrometry offers
highly sensitive, specific, and selective detection in complex matrices foysenaf multiclass
pesticides in food samples.

Garlic and cumin samples were obtained from local grocery store. Samples were mixed with water
and then extracted using a QUEChERS extraction kit. Briefly, 2 g of sample was weighed into the
QUECHhERS extramn tube and 15 mL of water with 1% acetic acid and 15 mL acetonitrile were
added. Samples were shaken, centrifuged and the supernatant was collected. The matrix extracts
were spiked with a large mix of multiass pesticides at different concentratiorels ranging

from 0.5 to 100 ppb. Injection volume was 1 pl. Chromatographic separation was performed on a
UHPLC system using jpolar end capped Cl®lumn. Mass spectrometric analysis was performed

on a highresolution, accuratmass mass spectrometetizing the AcquireX and DIA workflow.
Pesticide quantitation was performed in full MS scan mode followed by DIA for confirmation and
targeted screening. For unknown screening and confirmation, a new workflow called Acquire X
was evaluated. In the AcqaX workflow, spectral library confirmation and fragment
confirmation is critical to confirm the presence of the unknown contaminates in the samples and
provides another level of confidence that at lower levels of pesticide residues can be screened and
idertified. However, true unknown will require online searches and/or other techniques will be
required to determine true contaminates.
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Non-targeted analysis (NTA), using highsolution MS(HRMS) and advanced data processing

tools, allows for the rapid characterization of thousands of Asferestudied chemicals in

complex matrices. NTA is now regarded as the next stage of surveillance tools for food, as
fingerprinting has the potential investigate a wider range of quality attributes simultaneously

(e.g. contaminants, authenticity or freshness markers). For honey, a novel NTA method based on
liquid chromatography (LC) coupled to HRMS was shown to be able to investigate simultaneously
5-hydroxymethylfurfural (marker of freshness), veterinary drug residues, pesticides and plastic
related contaminants (von Eyken et al., J Food Drug Anal. 2019 27(39)9In the present

study, this method was adapted to explore thesamcharide fingermts of various rural and

urban honeys collected in Montreal. Samples were first compared in terms of resulting number of
molecular features, and chemical space present in the fingerprint. The occurrence of natural honey
components (coumarins, free amioiks, peptides, dicarbonyls, flavonoids, saponins) and
contaminants (e.g. pesticides, antibiotics) was explored in this signature obtained inrphasese

liquid chromatography. This work sets further bases to deplei MRS based fingerprinting for
honeyquality, safety and authenticity applications.
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The consumption of bottled water has gradually increased in the world during the last decades.
According to the latest data, the global bottled water market is estimated to grow at a compound
annual growth rate of 11.1% the period 20222028 In Europe, in 2019 bottled water accounted

for 48% of the consumption of nalcoholic beverages. Among the mineral water producing
countries, Spain is in fourth place with a production of 6,353.8 million liters while its pimoulat
consumes an average of 135.4 liters per capita of bottled water, being the fifth country that
consumes the mdstAmong other reasons, quality, purity, safety and portability, as well as the
growing shortage of drinking water in the world is driving tirowth.

The most used material in the production of water bottles is polyethylene terephthalate due to its
great physical and chemical resistance, lightweight, and easy production. However, during its
manufacture certain additives are used to impthee properties, such as the wikeflown group

of plasticizers made up of phthalic acid esters (PAEs), among others. PAEs are compounds with
endocrinedisrupting properties; that is why, special attention has been paid to their control since
they are notleemically bound to the plastic material and, consequently, can leach from the bottles
into drinking water, affecting the population. Likewise, this effect is especially pronounced when
the material is subjected to high temperature and/or prolonged storage

Therefore, the objective of this work is to evaluate the effect of temperature and storage on the

pl astic migrantodos migration of several sampl e:
a liquidliquid microextraction using deep eutectic\amits as extraction agents and uhigh
performance liquid chromatography coupled to tandem mass spectrometry for the separation and
guantification were applied.

1. Grand View Research, 2021. Bottled Water Market Size, Share & Trends Analysis Report By
Product (Purified, Mineral, Spring, Sparkling, Distilled), By Region (North America, Asia Pacific,
Europe, CSA, MEA), And Segment Forecasts, 202028.

2. Natural Mineral Waters Europe, 2021. https://naturalmineralwaterseurope.org/statistics/
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3. C. Wang, P. Huang, C. Qiu, J. Li, S. Hu, L. Sun, Y. Bai, F. Gao, C. Li, N. Liu, D. Wang, S.
Wang, J. Hazard. Mater. 408 (2021) 124891.
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Recently, several food ailts have notified high levels of pyrrolizidine alkaloids (PAS) in a wide
variety of food products, highlighting their occurrence as a concerning food safety issue.
Therefore, it is of utmost importance to monitor the occurrence of this natural toxinghby h
throughput analytical procedures. In this sense, microextraction techniques have gradually gained
attention due to their many advantages over conventional methods (e.g. minimal use of organic
solvents, low amount of sample and uB@andly systems). Acordingly, following the current
Afgreend chemistry trend, this work proposes t
the novel 4]SPEed® technique followed by their analysis by UHRALEMS/MS in order to

propose a sustainable and sensitive amalytmethodology for the determination of these
compounds.

The SPEed® is a solipphasebased microextraction procedure, which uses small sorbent
particles (<3 em) tightI|y pacalpesure-drnveravaleei spos a
to withdraw sample flow in a single direction. This configuration enables constant and

high pressure (up to 1600 psi) single direction flow through the sorbent, providing efficient

extraction. Alternatively, the analysis was performed with a Dionex UltiMate 3000 UHPLC

system coupled to an ion-trap tandem mass spectrometer detector in ESI positive mode.

Multiple reaction monitoring (MRM) mode was used for all analytes. Chromatographic

separation was performed on a Luna Omega Polar C18 column. A gradient elution was

carried out combining water containing 0.2% formic and 5 mM ammonium acetate and

methanol containing 10 mM ammonium acetate.

Different sorbent materials were tested (silica, C18, DVB and reversed-phase DVB) in
the u-SPEed®. Good analytical performance was achieved with the C18 sorbent
(recoveries >70%). Extraction time of each sample took less than 2 min and
chromatographic separation was achieved within 10.5 min. Finally, the feasibility of the
method was proved in different edible flower infusions (mallow, calendula and hibiscus).
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Since ancient times, cereals have been a staple of the human diet due to their multiple nutritional
properties. In 2018, world production exceeded 2,965 million metric tons, being China, the United
States and | ndi aalprddecersvihesé levéssof workdwide @reductian evoulel

be unattainable without the use of phytosanitary products on agricultural crops, which prevent pest
attacks and consequently increase cultivation yields. However, this action has brought the need fo
both international and national safety policies that ensure the quality of the agricultural product,
safeguard the health of consumers, and protect the environment. Among the different
methodologies proposed for the evaluation and monitoring of pestiesidues in final
agricultural products, those based on the QUEChERS method as sample preparation procedure are
the most widely used due to its quickness, ease, low cost, efficiency, robustness, and safety, as
well as its versatility to extract a greatriedy of compounds from matrices of diverse nature by
slight modification$.

Therefore, in this work, an analytical protocol has been developed for the determination of
pesticide residues in cereals and psetgleals, including oat, rye, spelt and qaino
commercialized in the Canary lIslands, using diigh performance liquid chromatography
coupled to single quadrupetene of flightmass spectrometry system in combination with
QUEChERS extraction procedure. The validation of the method was carri¢ollowing the
European Commission guidelines (SANTE/12682/2019 gtjidehieving good recovery values
with relative standard deviations lower than 20% and high sensitivity that guarantee the
identification of these compounds in the samples analyzed.

1 The World Bank littp://www.worldbank.org/

2 A. SantanaMayor, B. SocafRodriguez, A. V. Herrertlerrera, M. A. RodriguePelgado,
TrAC-Trends Anal. Chem2019,116 214 235.

3 Analytical quality control and nmikod validation procedures for pesticide residues analysis in
food and feed. Document N° SANTE/12682/2019.
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The endocringlisrupting activity of alkylphenols (APs), bisphenols (BPs) and their metabolites
(including alkylphenol ethoxylates, APEOs) has been demonstrated in different body tissues
(kidney, spleen, liver and blood). Moreover, other adverse consequences have been associated
with these compounds such as mutagenic, teratogenic and carcinogenié. &ffemtsfore, the
development of analytical protocols for their analysis in foods and environmental matrices is
essential. Their extraction from liquid matrices has been frequently performsalithphase
extraction (SPE), solghase microextraction (SPME), ligdliduid microextraction and its
miniaturized version: dispersive liquijuid microextraction (DLLMEJ. The combination of

the latter technique with the walled natural hydrophobic deep eutectic solvents (NaHDES),
provides a powerful analytical tool aligned with the principles of the Green Analytical Chemistry
(GAC) for the proper adysis of APs, BPs and APEOs.

In this work, a new green alternative vorassisted DLLME method, based on a NaHDES, has
been developed for the extraction of 7 APs, 3BPs and 3 APEOs from bottled water. For this
purpose, different eutectic mixtures basedmonoterpenes (menthol and thymol) and medium
chain fatty acids (octanoic and decanoic acids) at different molar ratios (1:1, 1:2 and 2:1) were
evaluated. The factors affecting extraction efficiency were optimized through a univariate
protocol. The methiology was validated through precision study, matrix effect, matdtched
calibraton (RO 0. 9906) and r12886) Eheny thesethatl was @pplied for

the analysis of the selected compounds in 8 commercially available bottled waters.

1 Y. Li, S.Yin, Y. Yang, J. Chen, L. Wu and C. Sun, J. AOAC Int., 2020, 103,38
2 |. H. Acir and K. Guenther, Sci. Total Environ., 2018, 635, 133d6.
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When an exotic species is able to adapt to a new habitat, it can become an invasive species by
competing with native fauna. Thisttse case of the red crayfisArbcambarus clark]i the Asian

clam Corbicula flumineg, and the Sun Perclhdopomis gibbosighat for some decades have

been found in Mediterranean wetlands, including the Albufera Natural Park (Valencia, Spain).
These spcies, as the native fauna, can be exposed to a wide range of organic pollutants and could
be used as bioindicators to assess chemical exposure. To evaluate the presence of organic
pollutants, the development of analytical methods that identify and quangiénic compounds

in these species constitutes an important challenge, due the their low concentrations and the high
lipid content of these organisms.

In this study, we developed an analytical method for determination of different groups of organic
compounds in the three mentioned invasive species and in the autochthonous species known as
i p e t x Anadortadsp The methodology was validated for 91 pharmaceuticals and drugs of
abuse, 141 flame retardants, 21 PFAs, and 55 pesticides. An ultressisat] extraction

method was used for the extraction of the target compounds from 0.5 g of fresh tissues with 1 ml
of acidified acetonitrile (0.1% formic acid, V/V) for 10 minutes. ASEp sorbent cleaning step
containing zirconiecoated silica was then empgkxd to remove matrix interferences. 500 mL of

the extract was evaporated and reconstituted with 0.5 mL of water/methanol (90:10). The
analytical method was validated at two concentration levels (5 and 50%) fay @ach matrix

with recovery valuebetween 76120% for most of the compounds. Separation and detection

were performed using liquid chromatography, higholution mass spectrometry, the Q

Exactive Orbitrap system, and independent data acquisition.

To demonstrate the effectiveness of the metiadld samples of invasive species from the

Albufera Natural Park were captured in areas where the presence of the validated compounds has
previously been reported and where there is usually an abundance of species. Preliminary results
indicate the preseraf some pharmaceuticals such as sulfamethoxazole, citalopram, cotinine,
tramadol, and methadone.

Acknowledgenents This study has been financially supported by Spanish Ministry of Science,

Innovation and Universities and the European Regional Develdpkeard through the project
CICLIC (RTI 2018097158B-C31, RTI 201897158B-C33).
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The Richeli@ River (Canadayvhich runs through highly agricultural ared®sts the only two
known spawning grounds of the copper redhdwaxpstoma hubbjian endangered fish species.
Pesticides as well as other environmental contaminants may have adversearwesequish
andtheir offspring, particularly during early life stagm this study, a method based on direct
injection of river water followed by LQ-TORMS analysis was developed and applied for the
simultaneous targeted analysis and suspect scgpehpesticides and other contaminants in river
samplesRiver water samples were collected daily near the two spawning grounds irf\204.8.
pesticides were targeted: aminomethylphosphonic acid (AMPA), glyphosate, atrazine,
chlorantraniliprole, clothianid , imazethapyr, imidacloprid, metolachlor, and thiamethoxan.
Using Agilent Technologies G818 analytical column, polar AMPA and glyphosates can be
analyzed with the other seven pesticides in a signal run. Eight out 9 pesticides were detected in the
ng/L (ppt) range: only AMPA was in the pg/L range (ppb). All targeted pesticides showed higher
concentrations in the tributaries, followed by the downstream spawning ground and concentration
peaked following intense rain. Full MS scan data in positive ion magdurther mined for other
contaminants using a library of >1000 suspect contaminarnistal, approximately 40 molecular
features were tentatively identified from suspect screeaingpncentration levels significantly
higher than that in procedureabks, which included®2 pharmaceutical and personal care
products, 15 pesticides, 3 food additives and 1 flame retardant. Targeted MS/MS fragmentation
was further used for molecular features identification.
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Intermittent rivers are defined by seasonal flooding and drying, where climate and geomorphic
characteristics have direct influence on structural and functional features. Effluents from industrial
and municipal wastewater treatment plants (WWai) a continuous source of contamination.
Intermittent rivers usually receive an important contribution from these effluents, sometimes even
accounting for the total river flow, especially during dry seasons. Consequently, water soluble
compounds, amondnése pharmaceuticals, can be detected in surface water at concentrations up
to €eg/ L. These can accumul ate and induce unin
determination of these compounds in the environment is essential to charactequaelitiyeof

surface water and the changes it undergoes during different seasons. In this study, the aim is to
evaluate the effect of different WWTP discharges along the watercourse of intermittent rivers in
Spain.

Surface water samples from different mmbéttent rivers in Catalonia (Spain) were sampled.
Samples were extracted using a solid phase extraction (SPE) and a homemade multilayer mixed
bed cartridge with four different specific sorbents, covering a wide polarity range. More than 100
pharmaceutical active compounds of different polarities and diverse physicochemical
characteristics were screened using liquid chromatographyrésgiiution mass spectrometry Q
Exactive Orbitrap system. Three acquisition modes were tried, targetedepatadent MS2 (H

MS2), parallel reaction monitoring (PRM) and datdependent acquisition (DIA). Data
independent acquisition with an inclusion list was advantageous compared to the others as high
guality MS2 spectra were generated for almost all the analytes attestyag levels. At the same

time, DIA enables the performance ddtrospective analysis to search unknowns. For the
separation of the analytes, liquid chromatography was performed using Acquity UPLC HSS T3
column (100x2.1mm, 1.8 &m).

After an initial screening, the presence of over 20 pharmaceuticals, including awgthem,
carbamazepine, cocaine, losartan, sulfamethoxazole and venlafaxine were detected and quantified.

AcknowledgementsThis study has been financially supported by the EU through the PRIMA
project (INWAT 201980E121).
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Contaminants of emerging concern (CECs) are widely spread in the water cycle. During water
disinfection processes, they may form a wide spectrum of disinfection byproducts (DBPs). Wide
scope screening of CECs has been satisfactorily achieved with extensive suspect lists. However,
this approach is barely studied to date to identify CEC DBPs infected real water. In this

context, the main objective of this work was to generate the first sophisticated database of CEC
DBPs that may form during water chlorination based on the currentg@gewed literature to be

used in future screening studid@he list of compounds has been made publicly available to the
scientific community via the NORMAN networ kos

The list = 1338 CEC DBPs) was appligta proofof-concept case study uncover CEC DBPs

in effluent samplesfawo water reclamation plants that use chorine as a disinfectant, after their
analysis by ultra performance liquid chromatography and high resolution mass spectrometry
(UPLC-HRMS). Ten CEC DBPs were identified in the regenerated water samples, which may
result from the transformation of pharmaceuticals (carbamazepine, diazepam and phenazone) and
UV filters (BP6 and BP3) during both biodegradation and disinfection proceses. Only two of them
were exclusively formed after chlorination. Chlorine alone wasrgéiyenore effective than its
sequential use with UV irradiation to reduce the presence of some biodegradation byproducts in
reclaimed waterThe created compound database will facilitate the establishment of occurrence
levels of potentially hazardous DBRPsreclaimed water.

AcknowledgmentsCP acknowledges support from Fundacién General del CSIC (ComFuturo
Programme) and the Swedish University of Agricultural Sciences (August T Larsson Guest
Researcher Programme). This work was supported by the Govdroh@atalonia (SGR 01404),

the Spanish Ministry of Science and Innovation (CEX20@8794S) and the State Research
Agency (PID2019110212RBC22).
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Aqueous film forming foam (AFFF) is an effective fiseippressant for petroleubased fires.
Foams are primarily composed of complex mixtures of pad polyfluorinated substances
(PFAS), but the exact composition is protected business information. T relggitution mass
spectrometry (HRMS) is an importanttool in the characterization of AFFF. However,
identification of PFAS using only the accurate mass and isotope pattern of the molecular ion is not
robust as formulas do not provide structural information. Fragment ions from MSMS spectra can
greatly impraoe identification confidence with software tools such as Fluoromatch or SIRIUS.
Data dependent acquisition (DDA) is a common tool used to acquire MSMS spectra when the
composition of the analyte is not well understood such as AFFF. In this study, threaches

based on DDA acquisition for the MSMS fragmentation of fluorinated compounds were optimized
and compared.

First, the DDA parameters for iterative MSMS with automatic exclusion were optimized. This
technique generates precursor ion exclusids liased on MSMS experiments already completed.

The complete iterative MSMS experiment will inject a sample up to 5 times. Each one acquiring
MSMS spectra from precursors of lower and lower abundance. Second, a smart preferred list
generator with inpst of mass range and mass defect was applied to generate suspect molecular
ions targeted for MSMS acquisition. Parameters were tailored for fluorinated compounds based
upon the U.S. EPAs CompTox Chemistry Dashboard PFAS list. Finally, the preferredslist wa
combined with iterative exclusion to verify whether multiple injections were required to acquire

all suspect ions. Results from each approach were evaluated and compared to the CompTox PFAS
database and processed with Fluoromatch.

Great efficiency intie DDA experiment eliminates unnecessary injections, reduces processing

time while still providing maximum coverage of relevant precursors for MSMS fragmentation and
thusdemonstrating the optimal identification scenario.
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Grombalia plain site corresponds to the North \ABmsiith East area of the Cap Banmsula in

North East of Tunisia. It represented by the extent of the watershed of wadi El Bey. Several
domestic and industrial discharge points discharging into the hydrographic network in this site.
The highly polluted watercourse wadi El Bey, whichhtights the exposure of the aquifer to
sources of contamination, causes the anthropogenic recharge of the Grombalia water table.
Pharmaceuticals represent one among the main category of anthropogenic contaminants present
within the aquatic environment, degling water quality. However, lack of data or little
information is out there involving their occurrence in the Tunisian territory. To the simplest of our
knowledge, this is often the primary largeale screening study in Grombalia area in Tunisia
reporing the occurrence of Pharmaceuticals in surface water, groundwater, and discharge water.
The present study was carried out as a part of the INWAT project aiming to evaluate the presence
of Pharmaceuticals in Grombalia aquifer within the Tunisia territory.

19 samples were collected including surface wells, surface water and discharge water. All samples
were analyzed with a new validated methodology based on-hwade multilayer solid phase
extraction (SPE) cartridges for the enrichment of the analytdsGMIS/MS Q-Exactive Orbitrap

using a targetedata independent acquisition for their detection.

More than 80 pharmaceuticals with different therapeutic classes were analyzed in both ionization

negative and positive. The presence of the pharmaceutic#ig iaquifer is an evidence of the
infiltration of the contamination from surface water to the groundwater.
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The exponential growth ahe urban population calls for the use of groundwater to provide
drinking water supplies. This resource, however, is impacted by various organic pollutants that
reach it through storm runoff, sewer leaks, and infiltration from soil. . Special concerns are
currently raised about polar pollutants, which exhibit very specific properties such a persistence
and mobility, and therefore can easily pass through soil and reach groundwater. Deterioration of
its quality poses a risk to human when used for drinkingm@oduction.

Due to the properties of polar compounds, their extraction from water is critical because they are
difficult to retain in commonly used SPE cartridges. Therefore, our extraction method consists of
the use of a homemade muliyer SPE s antaining a combination of four different sorbents
(HLB, WCX, WAX PPL Bond Elut, and graphitized carbon). Given the low recoveries of the
targeted compounds obtained with this SPE method, sample enrichment by evaporation was also
tested. Analytical measurents were performed using aEQactive (Thermo Fisher) hybrid
guadrupoleOrbitrap system coupled to an Acquity LC (Waters). lonization in both negative and
positive polarities was carried out by electrospray ionization (ESI). Data Independent Acquisition
(DIA) with inclusion list was the selected acquisition mode, affording the sensitivity of a target
method combined with the possibility of performing a retrospective analysis to search for
unknowns. Separation of the polar analytes was carried out on ifiethd@18 reversed phase
column (Acquity UPLC HSS T3 1.8 ¢&m, 2.1 ~*
water/acetonitrile gradient with ammonium acetate for positive ion mode and ammonium fluoride
for negative ion mode.

Here, 35 polar compounds (logPOx were analyzed. Evaporation was the preferred method for
the enrichment of the majority of compounds.

Acknowledgementghis research was funded by the INWAT (PCI2A18736), URBANWAT
(WaterJPJG2 018 _16) projects. Thi s w maiak Estateh sle s u p p
|l nvestigaci -no from the Spanish MiniCSI€Cray of !
Centre of Excellence Severo Ochoa (CEX2008794S), through its programme SYNERGY

Projects financed with Severo Ochoa funds.
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At present, knowledge about the behaviour and persistence of pesticides irthieneent such

as the soil is very scarce despite the importance that may have on crops and ecosystems.
Furthermore, the metabolites that can be produced in the soil can have a higher toxicity than their
parent pesticidésIn this work, a study was cardeut on the dissipation and degradation of two
widely used broagpectrum pesticides, chlorantraniliprole (insecticide) and difenoconazole
(fungicide) in two different types of soils (clay and sandy).

After an ultrasound assisted extraction (UAE) ofdhalytes, the final extracts were analyzed by
ultra-high performance liquid chromatography coupled to high resolution mass spectrometry using
a QExactiveOrbitrap analyzer (UHPL@-ExactiveOrbitrap MS). The mass spectrometer
operated with a heated elestpray interface (HESI) in positive and negative mode. The
monitoring of the ions was achieved in two ways: full scan and data independent acquisition
scanning (DIA). An exact mass database including mass information regarding the pesticides and
42 metabbites was developed and applied for a fast and accurate analysis of the samples. The data
were processed with highly specialized software such as XcaliburTM version 4.3.73, and
TriceFinder 5.1, for the detection and confirmation of the ions.

The proposednethodology allowed for providing evidence of the high persistence of the two
parent pesticides in the soil, with difenoconazole the first to decrease in concentration after two
months. Thanks to the application of HRMS, retrospective analysis will heccaut in the search

for unknown metabolites. In addition, it was studied how these pesticides can affect the soil
microbiota.

(1) Wu, M.; Li, G.; Li, P.; Jiang, N.; Wel, S.; Petropoulos, E.; Li, Z. Assessing the Ecological Risk
of Pesticides Should Ndgnore the Impact of Their Transformation Byproductshe Case of
ChlorantraniliproleJ. Hazard. Mater2021, 418 126270.
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Metabolomics is nowadays one of the most powerful technologieslisti¢ally deciphering the
molecular mechanisms driving the final phenotype, which is influenced by multiple biological and
lifestyle conditions (e.g., disease, genetic background, xenobiotics). In this vein, emerging
evidence highlights the prominent invement of environmental factors in health status, including

the diet, drug consumption and exposure to pollutants, i.e. the exposome. However, to address the
metabolome complexity, novel tools are needed for comprehensive metabolomics analysis,
preferablyin a quantitative manner to allow for cresshort comparisons.

We have developed a large scale quantitative platform for comprehensive and rapid metabolomics
fingerprinting of common biological samples (i.e., urine, serum/pla$mhg methodology is

based on the application of simple and robugplate extraction protocols (solid phase extraction

and dilution for urine, protein precipitation for serum/plasma) and subsequent analysis by
reversegphase ultrenigh performance liquid chromatography coupléal tandem mass
spectrometry (RRJIHPLC-MS/MS) 23 The method enables the simultaneous quantitation of more
than 1000 metabolites in very short run times and using low volumes of biological sample. The
coverage of this method comprises about 450 fiberived metabolites, 40 common pollutants

(e.g., pesticides, phthalates, parabens), 40 pharmaceuticals, and some other biomarkers related to
lifestyle habits (e.g., smoking, alcohol consumption), thus providing a comprehensive and accurate
characterization of #thhuman exposome. This metabolomics approach also includes around 500
endogenous metabolites involved in central biochemical pathways, covering a broad range of
chemical classes: amino acids and derivatives, organic acids, biogenic amines, carbohydrates,
vitamins, lipids (e.g. fatty acids, acylcarnitines, steroids, phospholipids). To construct this
metabolite library, we also considered the central role of microbiota on detoxification processes,
metabolism and health.

To sum up, this novel multargeted pproach represents oseep further towards comprehensive
metabolomicsased exposome research. The rapidity and low sample requirements of this
methodology facilitate its implementation in large epidemiological studies.

[1] GonzalezDominguez et al. Giracterization of the Human Exposome by a Comprehensive

and Quantitative Larg8cale Multianalyte Metabolomics Platform. Anal. Chem. 2020
92(20):1376713775.
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[2] GonzalezDominguez et al. Quantitative Dietary Fingerprinting (QBH Novel Tool for
Comprédensive Dietary Assessment Based on Urinary Nutrimetabolomics. J. Agric. Food Chem.
2020 68(7):1851.861.

[3] GonzalezDominguez et al. Quantifying the human diet in the crosstalk between nutrition and
health by multitargeted metabolomics of food and roioiotaderived metabolites. Int. J. Obesity
2020 44:237pr2381.
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Since their appearance more than a century ago, plastic materials have become essential in the
lives of human beings. The plastic industry offers almost infinite applications, beingl@dss

find plastics in building materials, personal care products, food products, toys, textiles, etc. In this
regard, synthesis procedures of plastics have been improved by the addition of substances that
modify their flexibility, durability, lightnessas well as other handling properties. Among them,
phthalic acid esters (PAEs) are the plasticizers more widely used. The particularity of these
compounds is that they are not covalently bound to the polymeric matrix and, therefore, under
physicochemical ltanges, can easily migrate to the environment, causing endocrine system
disruption phenomenaFor these reasons, the scientific community has devoted efforts to develop
methodologies that allow the evaluation and monitoring of these compounds in difietanes,
including food, since they constitute an important route of exposure for the population. In this
regard, sample preparation procedure plays an important role in the extraction of organic
contaminants from complex matrices. Within the stratefgidmved to improve the selectivity of

the extraction procedures and reduceektracted materials, the functionalization of magnetic
sorbents stands out since more specific interactions are established between the functionalized
sorbent and the target dytas. Besides, small sorbent amounts, and low solvent volumes are
required, as well as the separation of the sorbent from the sample is easy by applying an external
magnet.

In this work, a miniaturized sokighase extraction procedure based on Fe3@Qdpaticles coated

with polyaniline has been developed and applied for the determination of a group of seven PAEs
in food samples. The separation and quantification were performedireshigh performance

liquid chromatography coupled to tandem mass spectrometry. After optimizing the extraction
conditions applying an experimental design, the methodology was validated obtaining relative
recovery values between 70 and 120% and lowsiwifitguantification of the method. Finally, the
method was applied to the analysis of ten neutral and flavored jelly samples.

! R. RodriguezRamos, A. Santanslayor, B. SocaRodriguez, P. A. Salaz&@arballo, M. A.
RodriguezDelgado,J. Chromatogr. A2021,1637, 461858.
2E. V. Soares Maciel, A. L. de Toffoli, F. M. Lanc&ectrophoresis2018,39, 1582 1596.
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Human placental JEG cells are suitable to evaluate the effects that chemicals may have at
reproductive level because their steroid metabolic routes may be affected after chemical exposure.
The extent of such effects can be measured through the aromatase activity, a key enzyme involved
in the biosynthesis of estrogens. This has been traditionadyndi@ed by measuring the amount

of tritiated water{H20) f or med dur i ng -tHraedrost4ened azdione @Ht i o n
AD). However, the analysis of tritium has associated health, safety and environmental risks. This
work aimed at developing a greener and safer methodology for this purpose basgdden li
chromatography coupled to tandem mass spectrometAMEBGAS).

For this, different extraction approaches (i.e., protein precipitation, Hogudl extraction, and
Turboflow™ clearup) to determine trace levels of selected steroids in culture medanm

eval uated. The st er eestrhdiol, testosterame, and andraostereediome, e st r o

Turboflow™ technology provided the best results in terms of accuracy and precision without
compromising the method sensitivity, which could be attebtid the associated minimum sample
handling. Thus, this technology was fully validated for the analysis of targeted steroids in culture
medium and preliminarly applied to evaluate the endocrine disruption potential of selected
disinfectionby-products, as case study.

AcknowledgmentsCP acknowledges support from the Fundacién General del CSIC through the
ComFuturo Programme T2edition).This work was supported by the Government of Catalonia
(Consolidated Research Groups 2017 SGR 01wWater and Soil Qality Unit)
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The study of the accumulation of emerging contaminants (B@gyilla anguilla is of great
interest considering that is an endameglespecies.Therefore, an extraction method for 21 ECs,
including pharmaceutical angersonal care products (PPCPs), pesticides, and perfluoroalkyl
substance@PFASSs) was validated in eel muscle.

The developed method involves QUEChERS extraction asidasgup basedn a new sorbent
(EMR-Lipid) specially designed for lipid elimination, aedtracts were analyzed via H@S/MS

with an Agilent 1260 UHPLC fromAgilent technologies coupled to an Agilent 6410 Mass
Spectrometer triplegquadrupole (QqQ), (Agile Technologies, Santa Clara, CA, USA). The
electrospray source ionization was operated in both negative and padsitization modes
(nebulizer gas 15 psi, gas flow 11 L/min, iepray voltage Ak V. and t emper at ur e
multiple reaction monitoring nde. The colummsed for the detection of pesticides was Luna® 3

em C18(2) 10 0 ang thelcbl@mn Emp®yedrfon PFAS, illicit drug and the rest of
PPCPswasldi net e x -C1871004 60 xX.B mm, both from Phenomenex.ddeloped

method wasplied to evaluate the bioaccumulation of ECs, @el® distributed into two groups:

control and exposed to ECs. The experimenssr e per f or med during at 5
into two phases: (a) exposybase (28 days), and (b) depuration phase-$33days).

The results of the validation method showed the extraction of 20 compoutius éel muscle
within the absolute recovery ranging -IR0%. A total of 3pesticides, 3 PFAS and 2
pharmaceuticals showed bioaccumulation. For futasearch, it wald be interesting to do the
same analysis also in liver samplegefs, including toxicology and metabolomics studies.
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Prince Sultan Bin Abdulaziz
International Prize for Water

Recognizing Innovation

Winners for the 9th Award (2020)

Creativity Prize

1) The team of Dr. Benjamin S. Hsiao and Dr. Priyanka Sharma

(Stony Brook University NewYott, USA)

for the development of and brane materials from
sustainable, bomsrmurmd nanocehlou fibres along with numerous practical
applications that promise to provide effective water purification for off-grid communities
of the developing world.

2) The team of Dr. Sherif El-Safty (National Institute for Materials Science, Japan)

for developing novel manc-materials in hierarchal and micrometric monoliths to achieve a nano-filtration/capture/detection
process that quantitatively detects and selectively removes a wide range of water contaminants in a single step. A diverse

range of these materials, which are conducive to mass-scale production, provides nano-filtration membranes and filters for
water management applications, induding purification, remediation, and the monitoring of hazard levels.

Surface Water Prize

Dr. Zbigniew Kundzewicz (Polish Academy of Sciences, Poznan)
for advancing owr und ding of the relationship between flood risk, river flow, and climate change.

Groundwater Prize

Dr.J. Jdmedeez—Hernﬁldez (Universitat Politécnica de Valénda, Spain)
for pi g work on solving the irverse problem” in hydrogeclogy.

Alternative Water Resources Prize

Dr. Peng Wang (King Abdullah University of Science and Technology, Thuwal,
Saudi Arabia)
for work at the forefront of solar

poration water production technology.

Water Management and Protection Prize

Dr. Jay R. Lund (University of California Davis, USA)
fotthedev!lopm of the CALVIN water supply optimzation model that couples traditional water-supply
criteria with economic considerations.

Nominations are open for the 10th Award. Nominations = www.psipw.org

can be made online until 31 December 2021. emall: Info@psipw.org
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AWARDS

In the Best Studen®Oral PresentationCategoryi Sponsored by Waters Corporation and
Thermo Fisher Scientific

1. TBD
2. TBD

In the Best Oral PresentationCategoryi Sponsored by Waters Corporation

1. TBD

In the BestStudent Poster PresentationCategoryi Sponsored by Waters Corporation and
Elsevier

1. TBD
2. TBD
3. TBD

In the Studies Relatel to Water Quality and Sustainability T Sponsored byPrince Sultan
Bin Abdulaziz International Prize for Water (Home - PSIPW, video)

Distinguished Researcher Grant Category:

1. Professor Diana Aga, State University of New York at Buffalo, USA;

Young Researcher Grant Category

1. Olga Gémez Navarro, Department of Environmental Chemistry, IDEBAC, Barcelona,
Spain. ADetermination of pharmaceuticals in
acquisition modes on-@xactive OrbitragM S 0 .
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https://www.youtube.com/watch?v=_WmmdTxut4I

2. Lahiruni Halwatura, Departmeaf Chemistry, State University of New York at Buffalo,
Buffal o, USA. i | d éasediumknowracontaminants df enveyiagtceneeant e r
via in silico methodsfornech ar get ed screening approacheso.

3. Xuerong Li, Center for Aquatic Chemisteigd Environment, Florida International University,
USA. AComprehensive assessment of PFAS on t
distribution, and seasonal variation in drinking and surface water in South Florida
environmentso.

4. Lan Liu, Department of Food Science and Agricultural Chemistry, McGill University,

Montr ®al , Canada. ASi multaneous targeted and
spawning grounds of the endangered Copper Red

5. Diana Manjarréesépez, ENFOCHEM, IDAEAC S| C, Barcel ona, Spain.
pollutants of emerging concern in invasive and autochthonous species from I"Albufera Natural
Park (Spain) by LFHRMS/IMSQEx act i ve Or bitrapbo.
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