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Innovation with Integrity

Triple Quad Mass Spectrometer 

EVOQ® DART-TQ+

Screen Quickly, Validate With Confidence

Navigate vast numbers of samples, hundreds of target compounds, stringent turn-
around-times, and challenging sample matrices, the dependable EVOQ® DART-TQ+ MS 
system provides fast, sustained sensitivity and robustness. Quickly screen your samples 
with a chromatography-free workflow and then simply switch to the VIP HESI source for
traditional LCMS validation of the flagged subset of samples making your lab more
productive and cost effective.

 Simple switch between DART and VIP HESI sources
  Fast chromatography free sample screen for increased throughput
  Validate screen hits with conventional LCMS for result assurance

For Research Use Only. Not for use in clinical diagnostic procedures.

Two Workflows, One Integrated System 
Simple. Selective. Sound.

For more information please visit www.bruker.com/evoq-dart-tq
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Queridos amigos, colegas y compañeros,

El momento que estábamos esperando por fin ha llegado. Nos encontramos apenas 
a unos días de rendir homenaje a la Sociedad Española de Espectrometría de Masas 
(SEEM) en el vigesimoquinto aniversario de su fundación. Para ello el Laboratorio 
de Dioxinas del IDAEA-CSIC de Barcelona y el Grupo de Investigación ChroMS-
EnviFood de la Sección de Química Analítica de la Universidad de Barcelona, en 
colaboración con la Junta Directiva de la SEEM ha preparado un programa de actos 
científicos y sociales que esperamos esté a la altura de estos acontecimientos y que 
os presentamos en este documento. 

No puede quedar perdido en la memoria el camino recorrido y de las dificultades a 
sortear, los cuales han marcado sin duda alguna el devenir de la SEEM. Y por si algo 
pudiera quedarse en el recuerdo, anunciamos que tenemos el placer de contar con 
la presencia de todos los presidentes de la SEEM y de algunos compañeros cuyo 
papel fue crítico en su recorrido.

Además, también contamos con el inestimable apoyo de otras sociedades científicas 
afines como son SECyTA, SEQA, SEA, SESmet, SEProt representadas por sus 
presidentes, que nos van a acompañar en este momento tan importante para la 
SEEM, y con el deseo de que sea un punto de partida para una mayor colaboración 
entre todas.

No nos podemos olvidar de las entidades patrocinadoras, las casas comerciales, de 
las cuáles hay que poner de relieve el enorme esfuerzo que han realizado durante 
todos estos años y en concreto en este evento contribuyendo a hacer que esta 
celebración tenga el nivel que se merece y que todos deseamos. 

Queremos destacar la participación institucional del CSIC, a través del Instituto de 
Diagnóstico Ambiental y Estudios del Agua (IDAEA) y de la Universitat de Barcelona 
(UB), pilares importantes en la organización de esta efeméride. 

Merece un especial reconocimiento la labor realizada y la ayuda prestada por Activa 
Congresos, entidad que nos ha acompañado y ayudado con los aspectos más técnicos 
en tantas y tantas ocasiones y que no podía faltar en esta celebración tan señalada.

Y finalmente, queremos destacar el programa social confeccionado donde, como es 
habitual, rendiremos homenaje a algunos socios destacados y donde se tendrá la 
oportunidad de interaccionar de una forma mucho más distendida y relajada.

Así pues, tan solo resta recordaros que el 26 de junio nos encontraremos en la Sede 
Histórica de la UB donde daremos inicio a los actos conmemorativos.

Esteban Abad y Encarnación Moyano

Bienvenida
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•	 Esteban Abad, IDAEA-CSIC (Chair)
•	 Encarnación Moyano, Universidad de 

Barcelona (Co-chair)
•	 Sandra Pérez, IDAEA-CSIC
•	Pablo Rodríguez, Universidad de Oviedo
•	Belén Gómara, IQOG-CSIC
•	David Fabregat, Universitat Jaume I
•	 Juan Francisco Ayala, Universidad del País 

Vasco
•	 Francisco Javier Santos, Universidad de 

Barcelona
•	Manuela Ábalos, IDAEA-CSIC

•	 Juan Vicente Sancho, Universitat Jaume I
•	Rosa Ventura, Laboratorio Antidopaje de 

Catalunya, IMIM
•	 Thierry Dagnac, CIAM
•	Marinella Farré, IDAEA-CSIC
•	 Juan Francisco García-Reyes, Universidad 

de Jaén
•	María Ibáñez, Universitat Jaume I
•	 Ethel Eljarrat, Directora del IDAEA-CSIC
•	Ana Mª García-Campaña, Universidad de 

Granada (Presidenta de la SECyTA)
•	 José Miguel Vadillo, Universidad de Málaga 

(Presidente de la SEA)
•	Óscar Yanes, Universidad Rovira i Virgili 

(Presidente de la SESMET)
•	Montserrat Carrascal, IIBB-CSIC (Presidenta 

de la SEProt)
•	María Montes, Universidad de Oviedo 

(Presidenta de la SEQA)

Comité Organizador Comité Científico

Be inspired by a smarter lab. Expand your lab’s potential with 
instruments that have evolved into complete solutions for 
meeting your current and future challenges.

The easy-to-use onboard intelligence, harmonized operation, 
and complete workflow capabilities let you look beyond 
instrumentation and expand your lab’s potential. 
 
www.agilent.com/chem/intelligence-that-inspires

Intelligence That Inspires
New intelligent LC/MS solutions: Agilent Revident LC/Q-TOF and Agilent 6495 LC/TQ

© Agilent Technologies, Inc. 2024 
DE58892914
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MARTES, 25 DE JUNIO
Aula Joan Maragall 

(Patio de Letras, planta baja, Edificio Histórico de la Universidad de Barcelona)

	     09:00 	 Entrega de documentación
09:15-09:30 	 Presentación del curso
			   Encarnación Moyano y Esteban Abad
09:30-10:30 	 Fundamentos básicos de MS: Fuentes y Analizadores
			   Encarnación Moyano, Universitat de Barcelona
10:30-11:30 	 Estrategias basadas en mecanismos de ionización				 
			   Juan Francisco Ayala, Universidad del País Vasco
11:30-12:00 	 Pausa café
12:00-13:00 	 Aplicaciones avanzadas de movilidad iónica
			   Facundo Fernández, Georgia Institute of Technology, USA
13:00-14:00 	 Nuevas aproximaciones en los modos de adquisión del MS/MS
			   Óscar Pozo, Hospital del Mar, Research Institute Barcelona
14:00-15:30 	 Comida
15:30-16:30 	 Modos de adquisión (DIA/DDA) y procesado de datos para 	 	
	 	 	 Suspect y Non-Target Screening
			   Rubén Gil, IDEA-CSIC
16:30-16:45 	 Pausa
16:45-18:05 	 Nuevas aplicaciones en MS a cargo de las empresas de 	 	 	
	 	 	 instrumentación de MS

16:45-17:00	 AGILENT: Herramientas avanzadas en MS basadas en IA para el 		
			   control y ajuste de equipos y procesado de Datos masivos. 
			   Jaume C. Morales, Agilent
17:00-17:15	 LECO: Introducing the New Pegasus BTX: Pushing the Boundaries 	
			   of GC and GCxGC-TOFMS for Comprehensive Research Solutions. 
			   Julio Lluch, Leco
17:15-17:30	 WATERS: Data quality enhancements in HRMS-based workflows: 	
			   from Cyclic Ion Mobility Spectrometry to Multi-Reflecting TOF. 
			   Pablo de la Iglesia, Waters
17:30-17:45	 SCIEX: Use of electron activated dissociation (EAD) to elucidate 		
			   PFAS structures
			   Isidro Griful, Sciex
17:45-18:00	 BRUKER: Fundamentos y Aplicaciones 4D mediante trampa de 		
			   movilidad con MS de Alta Resolución (timsTOF). 
			   Miguel Ángel Pérez, Bruker

18:00-19:00 	 Café con los ponentes

Curso avanzado en estrategias 
basadas en espectrometría de masas

MARTES, 26



Xi REUNIÓN SEEM MIÉRCOLES, 26
6

MIÉRCOLES, 26 DE JUNIO

PARANINFO 

09:30-10:00 	 Entrega de documentación 
10:00-10:05 	 Ceremonia de Inaguración 
10:30-11:15 	 PL-01 PLENARIA INAGURAL: New Mass Spectrometry and 	 	
	 	 	 Machine Learning Tools for Deep Dive Metabolomics. 
	 	 	 Facundo Fernández, Georgia Institute of Technology, USA
			   Moderadores: E. Abad y E. Moyano
11:15-11:45 	 Charla Histórica: Paraninfo UB
11:45-12:15 	 Pausa Café

AULA MAGNA

12:15-12:45 	 OI-01 ORAL INVITADA: MS approaches in the plastic pollution 	 	
	 	 	 research. Ethel Eljarrat, IDAEA-CSIC
			   Moderadores: M. Farré y A. M. García Campaña
12:45-13:30 	 PRESENTACIONES FLASH (SESIÓN 1)
			   Moderadores: B. Gómara y D. Fabregat
13:30-14:45 	 Comida / Posters / Casas Comerciales 
14:45-15:15 	 OI-02 ORAL INVITADA: New approaches based on electro-driven 	
	 	 	 separation coupled to mass spectrometry for the monitoring of 	
	 	 	 emerging risks in food. Ana Maria García Campaña, Universidad 		
		  d	 e Granada, SECyTA
			   Moderadores: J.V. Sancho y F.J. Santos
15:15-17:00	 SESIÓN 1 COMUNICACIONES ORALES
			   Moderadores: T. Dagnac y J.F. García-Reyes
15:15-15:30 	 Comunicación Oral 01 (Bruker)
15:30-15:45 	 Comunicación Oral  02 
15:45-16:00 	 Comunicación Oral  03 
16:00-16:15 	 Pausa Café
16:15-16:30 	 Comunicación Oral  04 (Sciex)
16:30-16:45 	 Comunicación Oral  05 
16:45-17:00 	 Comunicación Oral  06 
17:00-18:00 	 Asamblea SEEM
           20:00	 EVENTO SOCIAL: Concierto en Jamboree (Pl. Reial, 17 - Barcelona)

PROGRAMA
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JUEVES, 27 DE JUNIO

AULA MAGNA

09:30-10:00 	 SESIÓN 2 COMUNICACIONES ORALES 
			   Moderadores: B. Gómara y E. Moyano 
09:30-09:45 	 Comunicación Oral 07 
09:45-10:00 	 Comunicación Oral 08 
10:00-10:30 	 OI-03 ORAL INVITADA: Mass spectrometric platforms to study 	 	
	 	 	 cisplatin resistance in cell models and alternative nano delivery 	
	 	 	 systems. Maria Montes,Universidad de Oviedo, SEQA				  
			   Moderadores: P. Rodríguez y E. Abad 
10:30-11:15 	 PL-02 PLENARIA: Challenges and opportunities in ion mobility-	 	
	 	 	 mass spectrometry for halogenated persistent organic pollutants 	
	 	 	 analysis. Gauthier Eppe (MSLab, ULiege, Bélgica) 				  
			   Moderadores: F. Fernández y M. Farré 
11:15-11:45 	 Pausa Café
11:45-12:45 	 SESIÓN 3 COMUNICACIONES ORALES 
			   Moderadores: S. Pérez y D. Fabregat 
11:45-12:00 	 Comunicación Oral 09 (Leco)
12:00-12:15 	 Comunicación Oral  10 
12:15-12:30 	 Comunicación Oral  11 
12:30-12:45 	 Comunicación Oral 12 
12:45-13:30 	 PRESENTACIONES FLASH (SESIÓN 2) 
			   Moderadores: M. Ibañez y J.F. Ayala 
13:30-15:00 	 Comida / Posters / Casas Comerciales 
			   Comida de trabajo de los Presidentes de las Sociedades Científicas
15:00-15:30 	 OI-04 ORAL INVITADA: Unlocking Large Biomolecules: 
	 	 	 Insights into Public Health and Industrial Activity Signatures.
			   Montserrat Carrascal (UAB-CSIC, SEProt) 						   
			   Moderadores: S. Pérez y P. Rodríguez 
15:30-17:00 	 SESIÓN 4 COMUNICACIONES ORALES 
			   Moderadores: M. Ibáñez y F.J. Santos 
15:30-15:45 	 Comunicación Oral 13 
15:45-16:00 	 Comunicación Oral 14 
16:00-16:15 	 Pausa Café
16:15-16:30 	 Comunicación Oral  15 
16:30-16:45 	 Comunicación Oral  16 
16:45-17:00 	 Comunicación Oral 17 
	     21:00 	 CENA DE GALA: La Pomarada (Pg. de Gràcia, 78 - Barcelona)

JUEVES, 27
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VIERNES, 28 DE JUNIO

AULA MAGNA

09:30-10:45	 SESIÓN 5 COMUNICACIONES ORALES

			   Moderadores: J.F. Ayala y T. Dagnac

09:30-09:45	 Comunicación Oral  18

09:45-10:00	 Comunicación Oral  19

10:00-10:15	 Comunicación Oral 20 

10:15-10:30	 Comunicación Oral 21

10:30-10:45	 Comunicación Oral 22 (Agilent Technologies)

10:45-11:15	 OI-05 ORAL INVITADA: Decoding Metabolism: Navigating the Data 	

	 	 	 Landscape of Metabolomics. Óscar Yanes, Universitat Roira i Virgiili, 	

			   SESMET

			   Moderadores: R. Ventura y M. Carrascal”

11:15-11:45	 Pausa Café

11:45-12:45	 SESIÓN 6 COMUNICACIONES ORALES

			   Moderadores: Ó. Yanes y M. Carrascal

11:45-12:00	 Comunicación Oral  23

12:00-12:15	 Comunicación Oral  24

12:15-12:30	 Comunicación Oral  25 

12:30-13:15	 PL-03 PLENARIA: Target and nontarget ms-based approaches 	 	

	 	 	 in the investigation of organic (micro)pollutants in waters

			   Félix Hernández, Universitat Jaume I, Castellón

			   Moderadores: E. Abad y E. Moyano

13:15-13:45	 Ceremonia de Clausura

jardines UB

13:45-15:00	 Cóctel de despedida
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SESIÓN 1 · MIÉRCOLES, 26 DE JUNIO, 15:15H

O-01 	 Análisis 4D de contaminantes orgánicos persistentes mediante timsTOF. BRUKER

O-02 	 Quantification of Sexual Enhancers in Dietary Supplements by LC-MS/MS. 

Margalida Artigues Cladera, IQS School of Engineering

O-03	 Application of non-targeted lc-ims-ms-based metabolomics to investigate the 

basal chemical profile of olive cultivars differing in verticillum dahliae tolerance. 

Alegria Carrasco-Pancorbo, Universidad de Granada

O-04	 Quantitation of pfas in food with parts per trillion levels of sensitivity. Josep Lluis 

Lliberia, SCIEX

O-05	 Determination of Amino Acids and Biogenic Amines by Reverse-Phase High-

Performance Liquid Chromatography-Tandem Mass Spectrometry After Pre-

Column Derivatization for the Characterization of red wine. Sònia Sentellas 

Minguillón, Universitat de Barcelona

O-06	 Antimicrobials in Eisenia fetida earthworms: A comprehensive study from 

method development to the assessment of uptake and degradation. Irantzu 

Vergara Luis, Universidad del País Vasco

SESIÓN 2 · JUEVES, 27 DE JUNIO, 9:30H

O-07	 Target screening of effluent water samples treated with advanced remediation 

technology through High-Resolution Mass Spectrometry. Dana Pierina Orlando 

Véliz, Water, Environmental and Food Chemistry Unit, Dep. of Environmental Chemistry,  

IDAEA-CSIC

O-08	 Unveiling the presence of highly persistent and mobile substances in urban 

waters with HR-MS. Francesc Labad Roig, IDAEA-CSIC

SESIÓN 3 · JUEVES, 27 DE JUNIO, 11:45H

O-09	 Non-targeted analysis of air samples using cromprehensive gas chromatography 

(gcxgc) with high-resolution mass spectrometry (hrtofms). Julio Lluch Bisbal, 

LECO INSTRUMENTOS

O-10	 Use of Mass Spectrometry to determine the diversity of toxins produced by 

Gambierdiscus and Fukuyoa species from the Balearic Islands archipelago 

(Mediterranean Sea). Maria Rambla-Alegre, Institut de Recerca i Tecnologia 

Agroalimentàries (IRTA)

Comunicaciones orales
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O-11	 Determination of priority perfluoroalkyl substances (PFASs) in environmental 

water samples by direct injection coupled to sensitive liquid chromatography 

coupled to mass spectrometry. Patricia Plaza-Bolaños, Universidad de Almería

O-12	 Using QTOF-MS for the suspect screening of Persitent, Mobile and Toxic

	 Compounds from UBA list in Urban Runoff Samples. Sergio Santana Viera, IDAEA-

CSIC / ULPGC

SESIÓN 4 · JUEVES, 27 DE JUNIO, 15:30H

O-13	 Análisis rápido mediante espectrometría de masas libre de cromatografía con 

EVOQ DART TQ+ y DART QTOF MS. BRUKER

O-14	 Multi-instrumental approach for the analysis of pesticides and their metabolites 

in liver cells to assess triglyceride induction. Mercè Garí, IDAEA-CSIC

O-15	 Rapid screening of polyol polyketides from marine dinoflagellates by data-

dependent LC–HRMS2 strategies. María García-Altares, Institut de Recerca i Tecnologia 

Agroalimentàries (IRTA)

O-16	 Simultaneous determination of pyrethroid, organophosphate, triazole and 

neonicotinoid pesticides in urine by high-performance liquid chromatography 

coupled to tandem mass spectrometry. Natalia Bravo Villarraso, IDAEA-CSIC

O-17	 Characterization of dissolved organic matter with high-resolution mass 

spectrometry in different water matrices: a method development study. Francisco 

Antonio Zafra Navarro, Institut Català de Reserca de l’aigüa

SESIÓN 5 · VIERNES, 28 DE JUNIO, 9:30H

O-18	 Open detection and tentative identification of synthetic cannabinoid receptor 

agonists based on common fragmentation pathways. María Mata Pesquera, 

Universitat Jaume I

O-19	 Detection of testosterone administration: complementarity of different mass 

spectrometric approaches. Rosa Ventura, Fundación IMIM

O-20	 Development of an analytical method for the determination of fatty acids 

in serum samples by Liquid-Chromatography-Isotope dilution Tandem Mass 

Spectrometry (LC-ESI-IDMS/MS). Rosa Mary Lopez Alvarez, Universidad De Oviedo

O-21   Analysis of protein biomarkers at the intact level by on-line aptarmer affinity 

solid-phase extraction capillary electrophoresis-mass spectrometry. From 

biomedicine to food science. Fernando Benavente, Universitat de Barcelona
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SESIÓN 6 · VIERNES, 28 DE JUNIO, 11:45H

O-22	 Agilent Smart Tools and New Developments for Mass Spectrometry. Jaume Carles 

Morales Sediles, Agilent Technologies

O-23	 Uncovering human exposure to persistent and mobile organic chemicals using 

mixed mode liquid chromatography – high resolution mass spectrometry. Mikel 

Musatadi, Universidad del País Vasco (UPV/EHU)

O-24	 New metabolomics strategy for the open detection of carbonyl-containing 

compounds and its application for detecting potential biomarkers for Gastric 

Cancer. David Fabregat Safont, Universitat Jaume I

O-25	 Development of an untargeted metabolomics methodology for the determination 

of volatile compounds in exhaled breath from lung cancer patients using a 

thermal desorption system coupled to high-resolution gas chromatography. 

Daniela Pineda-Cevallos, Universidad de Oviedo 
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Comunicaciones póster

P-01    Olive tree leaves as a great source of polyphenols: extract characterization and 

compound identification. Aina Mir-Cerdà, Mercè Granados, Javier Saurina, Sonia 

Sentellas

P-02    Coffee authentication by targeted and non-targeted lc-hrms and chemometrics. 

Nerea Núñez, Javier Saurina , Oscar Núñez 

P-03    Honey classification and authentication by non-targeted lc-lrms analysis. Danica 

Mostoles, Sonia Sentellas, Javier Saurina , Oscar Núñez 

P-04    Veterinary drug residue analysis with LC-MS/MS: Difficulties and issues. Naiara 

Pardo, Sílvia Termes, Pilar Rodriguez, Mireia Medina

P-05    Migration of siloxanes from cooking flexible silicone molds. Carlos Fernández-

Ramos, Laura Herrero, Belén Gómara, Lourdes Ramos

P-06    Shotgun lc-ms/ms proteomics for characterization of raw and processed quinoa 

from conventional and organic farming. Rocío Galindo-Luján, Laura Pont, Zoran 

Minic, Maxim V. Berezovski, Fredy Quispe, Victoria Sanz-Nebot, Fernando Benavente

P-07    Advantages of LC-MS Technique over LC-MS/MS in the Analysis of Samples with 

High Concentration. Meritxell González, Pilar Rodriguez, Mireia Medina

P-08    Veterinary drug residue control: confirmatory analysis and matrix effect study. 

Ruiyuan Wang, Naiara Pardo, Sílvia Termes, Pilar Rodriguez, Mireia Medina, Encarnación 

Moyano

P-09    UHPLC-Ion Mobility-HRMS for the analysis of highly polymerized procyanidins: 

potential fraud markers. Anna Barrera, Ruiyuan Wang, Luis Puignou, Encarnación 

Moyano

P-10    Characterization of fecal excretion of phenolic metabolites after chronic 

consumption of (poly)phenol-rich foods by postmenopausal women. Lorena 

Sánchez-Martínez, Nicole Tosi, Pedro Mena, María-Jesús Periago and Rocío González-

Barrio

P-11    Novel Triple Quad Approaches for Robust and Reliable Analysis with Ultimate 

Sensitivity. Javier Lopez, Miguel Angel Perez, Diego Martin-Ortiz, Juan Gómez, 

	 Pedro Cano

P-12    Analysis and Additive Screening using Thermal Desorption/Pyrolysis DART-MS. 

Miguel Angel Perez, Elena Bueno, lliam L. Fatigante; Sam P. Putnam; Kushal Modi, 

	 Pedro Cano
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P-13    Comprehensive methods for drinking water analysis based on european directive 

2020/2184. Josep Lliberia, Jianru Stahl-Zeng, Oscar Quintela, Carlos Bueno, Daniel 

McMilan.

P-14    High resolution mass specetromy for the determination of contaminants of 

emerging concern in groundwater samples. Erik Mestanza-Castelltort , Sergio 

Santana-Viera, and Sandra Perez

P-15    High-throughput LC-HRMS methodology for the simultaneous multi-analysis of all 

CECs included in the 2022 Watch List. Miquel Ortiz, Eva María Herrera, Cintia Flores

P-16    Development of Extraction and Fractionation Methods for Effect-Directed 

Analysis of CECs in Surface Waters. Raül Horno, Lyen Castro, Victoria Osorio

P-17    Comprehensive two-dimensional gas chromatography coupled to time-of-flight 

mass spectrometry for target and non-target screening of emerging pollutants in 

water samples. Pol Chacón, Encarnación Moyano, Francisco Javier Santos

P-18    LC-QTOF-MS quantification of Persistent, Mobile, and Toxic Contaminants in 

Urban Stormwater from Barcelona. Filippo Chierchini, Sergio Santana-Viera(1-2), 

Francesc Labad, Marc Teixido  and Sandra Perez  

P-19    High resolution mass spectrometry based-suspect screening of endocrine active 

substances in urine samples from 8-year-old children. Julen Segura-Abarrategi, Erik 

Mestanza-Castelltort, Nicola Montemurro, Joan Grimalt, Sandra Pérez Solsona

P-20    Analytical methodology for pharmaceutical and pesticide determination in 

different samples obtained from the reuse of wastewater for orange crop 

irrigation. Mahdiyeh Otoukesh, Claudia Simarro-Gimeno, Félix Hernández, Elena Pitarch

P-21    Dilute-and-shoot approach for the high-throughput lc-ms/ms determination of 

illicit drugs in influent wastewater. María Ibáñez, Elisa Gracia-Marín, Félix Hernández, 

Lubertus Bijlsma

P-22    Micro and nanoplastics in the atlantic and southern oceans. Albert Vega-Herrera, 

Marta Llorca, Esteban Abad, Jordi Dachs, Julien Gigault, Marinella Farré

P-23    Evalution of different strategies for the analysis of microplastics in laundry 

wastewater by pyrolisis-GC/MS. Lúcia Santos, Sara Insa, Andrea Peris, Marta Lopez, 

Laila El Khchin El Jolfi,  Gianluigi Buttiglieri, Sara Rodríguez-Mozaz

P-24    Degradation and organic compound leaching assessment of antifouling polymer-

based paints. David Alcaide-Benavides, Xavier Borrell-Díaz, Nélida Gimeno, Marta Llorca, 

Marinella Farré
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P-25    Analysis of Potentially Inhalable Particles (PIP) from Recycled Rubber Flooring 

	 in Playgrounds and Sport Facilities. Daniel Rozúa, Inés González, Ethel Eljarrat, 

	 Teresa Moreno  

P-26    Assessment of metal content in urban synthetic soils made of crumb rubber: 

special case of playgrounds and synthetic football fields. Sergio Sóñora, Andrés 

Duque-Villaverde, Thierry Dagnac, Enrique Roca, María Llompart

P-27    The uptake of persistent, mobile and toxic compounds by soil and escarole after 

irrigation with contamined water. Victoria Bolos-Sánchez, Sergi Gregorio-Lozano, 

Eugenio Llorens, Pilar Troncho, Luisa Liu, Gemma Camañes, Begonya Vicedo, Elena 

Pitarch, Lubertus Bijlsma

P-28    Development of a LC-HRMS method for the unknown/suspect screening of CECs 

in water bodies. Santiago Gómez-Herrera, Sergio Santana-Viera, Lyen Castro, Anna 

Jurado, Victoria Osorio

P-29    Revealing the presence of 12 synthethic musks in environmental water samples 

by FPSE-GC-MS/MS. Ana Castiñeira-Landeira, Lua Vazquez, Antonia M. Carro, Maria 

Celeiro, Abuzar Kabir, Kenneth G. Furton, Thierry Dagnac, Maria Llompart

P-30    Development of an analytical methodology to determine multiclass herbicides 

in agricultural soil samples. Ana Castiñeira-Landeira, Lua Vazquez, Helena Gonzalez-

Leirado, Thierry Dagnac, Maria Llompart

P-31    Lab-scale photolysis for the determination of Losartan, Lidocaine and Venlafaxine 

transformation products using LC-Orbitrap-MS. Marc Motis, Olga Gómez-Navarro, 

Sergio Santana-Viera, and Sandra Perez

P-32    Multiresidue method for the monitoring of therapeutic and illicit drugs in 

environmental water samples. Núria Fontanals, Sílvia Lacorte, Francesc Borrull, 

	 Rosa Maria Marcé

P-33    Ecotoxity assesment of polylactic acid (pla) and tributyltin (tbt) in 

mediterranean clams (L. lajonkairii). Katerina Savva, Marta Llorca, Marinella Farré

P-34    Development of analytical methods for the quantification of tire rubber additives 

and transformation products in silicone bands and urine samples. Francesca De 

Angelis, Nicola Montemurro, Mercè Garí

P-35    Development of a quantitative analytical method to determine veterinary 

pharmaceutical residues in rabbit manure compost. Antoni Camacho Gómez, 

	 Sergio Santana-Viera, Victoria Osorio Torrens
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P-36    Calibration of macroporous ceramic passive samplers for the measurement of 

contaminants of concern in wells and river waters with HRMS. Giacomo Moro, 

Sergio Santana Viera, Antonia Merola, Sandra Pérez Solsona, Silvia Lacorte Bruguera

P-37    A population-based cohort study since 1995 biological monitoring of pcdd/fs and 

pcbs in Mataró. J. Parera, M.G. Martrat, M. Serra-Prat, M.A. Adrados, J. Sauló, M. Ábalos, 

E. Abad

P-38    Climbazole degradation by advanced oxidation processes. Identification of 

transformation products generated. A. París-Reche, K. Anagnostopoulou, I. Berruti, P. 

Plaza-Bolaños, D. Lambropoulou, S. Malato and A. Agüera

P-39    Evaluation of antibiotics and antibiotic resistance in the Ebro river and the 

Albufera of Valencia. M. Garcia-Torné, Irene Falcó, Gloria Sánchez, Marinella Farré, 

Marta Llorca

P-40    Evaluation of common and new PFAS residues in children’s urine through suspect 

screening by LC-HRMS. Arianna Bautista, Marta Llorca, Joan Grimalt, Marinella Farré

P-41    POP’s Challenge towards a new approach for screening and quantitation. Javier 

Lopez, Miguel Angel Perez, Elena Bueno, Chris Elicone, Pedro Cano

P-42    Ultrasound-assisted emulsification microextraction (usaeme) followed by lc-

ms/ms analysis for the determination of herbicides in water. Sergio Sóñora, Ana 

Castiñeira-Landeira, Thierry Dagnac, María Llompart

P-43    Analysis of glycan biomarkers by capillary liquid chromatography-mass 

spectrometry in inflammatory diseases. Maialen Mancisidor, Montserrat Mancera-

Arteu, Victoria Sanz-Nebot, Estela Giménez

P-44    Validation of an analytical method for the quantification of tyrosin, 3-nitrotyrosin, 

3-monoiodotyrosine and 3,5-diiodotyrosine in urine by isotope dilution and liquid 

chromatography coupled to tandem MS. Helí Potes Rodríguez, Pablo Rodríguez 

González, Juan Manuel Marchante Gayón, José Carlos Moreno Navarro,  Alireza Mani, 

José Ignacio García Alonso

P-45    Characterization by liquid chromatography coupled to mass spectrometry of 

isolated ps-liposomes from biological samples. Montserrat Mancera-Arteu, Ángeles 

López-Godoy, Oumaima El Ouahabi, Irene Latorre, Jorge Plaza, Míriam Salvadó, Bruna 

Barneda-Zahonero, Sílvia Rodríguez-Vidal, Victoria Sanz-Nebot
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P-46    Enhancing the analytical performance on biomonitoring studies using ammonium 

fluoride as mobile phase additive. Esther González-Infante, Eider Gerekaetxebarria, 

Naiara Rendo, Marina Pérez, Mikel Musatadi, Maitane Olivares, Ailette Prieto, Olatz 

Zuloaga, Juan F. Ayala-Cabrera,

P-47    Lavander honey authentication based on untargeted metabolomics approaches 

using head space solid phase microextraction gas chromatography-high 

resolution mass spectrometry. Juan V. Sancho, Sandra Ferrer, Samia Mokh,Tania 

Portolés

P-48    A multiplatform metabolomics strategy for the comparison of controls and 

patients with glaucoma. Jorge García, Jorge Rodríguez, Héctor González-Iglesias, Andrés 

Fernández-Vega Cueto, Pablo Rodríguez, José Ignacio García Alonso

P-49    In vivo metabolism assesment of synthetic cannabinoids receptor agonists. María 

Mata-Pesquera, David Fabregat-Safont, Manuela Barneo-Muñoz, Ferran Martínez-García, 

María José Sánchez-Catalán, Juan V. Sancho, María Ibáñez

P-50    Quantitative Analysis of Polar Metabolites with Comprehensive Plasma and 

Cell Targeted Metabolomics Workflow. Jaume C. Morales, Karen E. Yannell, Sierra D. 

Durham 

P-51    Lipidomics as a QC tool in the synthesis of phytoceramides through metabolic 

engineering. Margalida Artigues, Jordi Guixeras, Magda Faijes, Antoni Planas

P-52    Analysis and Additive Screening using Thermal Desorption/Pyrolysis DART-MS. 

Miguel Angel Perez, Elena Bueno, lliam L. Fatigante; Sam P. Putnam; Kushal Modi, Pedro 

Cano
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New Mass Spectrometry and Machine Learning Tools for Deep Dive Metabolomics

Facundo M. Fernández1

1School of Chemistry and Biochemistry and Petit Institute of Bioengineering and Bioscience, Georgia 
Institute of Technology. 

The highly dynamic nature of metabolites and their abundances makes metabolomics  
powerful endpoint of the ‘omics’ cascade, yielding a molecular profile that is closest to the 
physiological phenotype. Metabolomic profiles are therefore sensitive to subtle perturbations 
observed in early disease stages or disease progression, which may be difficult to detect at the 
proteome or transcriptome levels. Human diseases are multi-factorial in nature, and studying 
small parts of their associated molecular changes is generally insufficient for understanding the 
full spectrum of disease phenotypes.

The metabolome of a given organism is the total collection of biologically-active small molecules 
with molecular weights lower than about ~1.5 kDa. This includes endogenous molecules that are 
biosynthesized by metabolic networks in primary metabolism, specialized secondary metabolite 
signaling or defense molecules, molecules derived from diet or environmental exposures (the 
exposome), and molecules derived from the biosynthetic interactions with associated microbes 
(the microbiome). Metabolomics can either be “targeted” to a set of known compounds, for 
example certain lipids, or “non-targeted”, which attempts to detect and relatively quantify as 
many metabolites or lipids as possible.

The vast chemical diversity of the metabolome (lipids, sugars, amino acids, etc.), and its wide 
dynamic range (mM to fM) implies that no single analytical method can adequately profile all 
metabolites in a single metabolomics experiment. Along these lines, nested separations that 
work in a time frame compatible with mass spectrometry, such as those performed by ion 
mobility, are playing a key analytical role to increase peak capacity and to identify metabolites 
through ion mobility collision cross section measurements. Further, localization of metabolites 
at the tissue level with imaging mass spectrometry allows linking their abundance with changes 
observed in biofluids. New types of ion sources enable the analysis of minute samples, better 
coverage of non-polars, and generation of structural information for lipids.  Machine learning 
enables extracting information from the massive datasets generated. In this seminar, I will 
present the various applications of machine learning in a non-targeted metabolomics context, 
describe our work on identifying unknowns in the “dark metabolome”, and discuss new mass 
spectrometry approaches for “tiny metabolomics”. I will also present our efforts mapping the 
current state of the metabolomics field using Natural Language Processing (NLP).
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CHALLENGES AND OPPORTUNITIES IN ION MOBILITY-MASS SPECTROMETRY FOR 
HALOGENATED PERSISTENT ORGANIC POLLUTANTS ANALYSIS 

Gauthier Eppe
Mass Spectrometry Laboratory, MSLab, University of Liege, Liege

The well-known pollutants such as legacy persistent organic pollutants (POPs) have been 
voluntarily phased out due to environmental and health concerns, and hundreds to thousands of 
emerging and unknown contaminants were introduced as replacements. POPs are ubiquitous in 
our environment and they bioaccumulate when they are passed from species to species through 
the trophic chain, ending up and, ultimately, to human. Traditional analytical methods target a 
limited number of regulated POPs by gas chromatography (GC) or liquid chromatography (LC) 
coupled with high-resolution mass spectrometry (HRMS) in selected ion monitoring mode (SIM) 
or tandem mode (MS/MS), known as GC-HRMS, GC-MS/MS or LC-MS/MS. These techniques are 
selective and sensitivity enough to provide accurate results on ultra-trace levels of regulated 
contaminants but produce limited results on many families not routinely screened in the 
environment. 

Further selectivity can be achieved with the inclusion of ion mobility (IM) after chromatographic 
separation and before mass spectrometry. IM is a gas phase separation technique that separates 
ions based on their size, shape and charge state and offers two main advantages. First, it adds 
an additional dimension of separation to retention time and mass-to-charge ratio, enabling the 
removal of some co-eluting interferences and leading to cleaner MS and MS/MS spectra. Second, 
the experimentally measured ion mobility can be converted to a collision cross-section (CCS) 
value, which can be compared to experimentally derived or in silico calculated values available 
in libraries and serve as an additional analyte identification point along with accurate mass, 
ion ratios, retention time, and tandem mass spectrum in targeted, suspected and nontargeted 
approaches.

In this context, this presentation demonstrates the advantages of adding ion mobility spectrometry 
separation to existing GC-MS and LC-MS workflows for historical and emerging halogenated 
POPs. Specifically, the integration of Trapped Ion Mobility Spectrometry (TIMS) coupled with 
time-of-flight mass spectrometer equipped with a GC-APCI source for sample separation and 
ionization provides a powerful tool to monitor a broad range of suspected and nontargeted 
contaminants. TIMS separations are performed using the new concept of Sliding Window in Ion 
Mobility (SWIM) mode to enhance the ion mobility resolving power (Muller et al., 2023). 

The proposed nontargeted workflow encompasses feature detection (retention time, drift time, 
m/z and isotopic patterns), feature filtering (mass defect and Kendrick mass defect filtering, CCS 
trends filtering, and homologous series) and feature characterization (exact mass and molecular 
formula assignment, open-source database queries and ultimately structural elucidation). 
Through different examples of complex matrix samples, the methodology is conducted for 
various classes of legacy (e.g., PCBs, PBDEs, OCPs) as well as emerging (e.g., PXBs) persistent 
organic pollutants (POPs). We show that among the features developed, drift time filtering is of 
great help in obtaining clean mass spectra in order to get rid of most matrix background signal 
as well as other coeluting isobaric interferences, greatly improving the quality of the spectra and 
the identification process, especially for low signal intensity features. 

Muller B. H. et al., Anal Chem, (2023), 95, 48, 17586-17594.
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TARGET AND NONTARGET MS-BASED APPROACHES IN THE INVESTIGATION OF ORGANIC 
(MICRO)POLLUTANTS IN WATERS

Félix Hernández Hernández

Research Institute for Pesticides and Waters, University Jaume I, Castellón, Spain			 
	

The presence of organic micropollutants (OMPs) in the aquatic environments is a topic of 
current concern, as reflected by the large number of studies reporting the presence of these 
compounds in environmental and wastewaters around the world. The vast number of hazard-
ous compounds potentially present in the aquatic environment and the great diversity of their 
physico-chemical properties make their detection and identification an analytical challenge. 
Once the compounds are (tentatively) identified, target quantitative methods (e.g. GC-MS/(MS) 
and LC-MS/MS), using reference standards, can be subsequently applied to obtain concentra-
tion data and perform subsequent risk assessment. The most powerful approach at present for 
identification/discovering OMPs is the application of wide-scope screening based on both GC 
and LC hyphenated to HRMS, which allows to extend the screening to a wide range of OMPs of 
different polarities and volatilities (Hernandez, 2015). Different approaches can be applied (tar-
get, suspect and non-target) when using both techniques. While the use of ESI + and ESI- (and 
less frequently APCI) is widely accepted in LC-HRMS, two ionization sources (EI and APCI) are cur-
rently used in GC-HRMS, which greatly affects the screening strategy (Izquierdo-Sandoval, 2022).

In this presentation, different strategies when using HRMS for investigation of OMPs in 
waters are discussed and illustrative examples are given as a function of the availability of ref-
erence standards and the type of instrumentation employed. The potential of LC-HRMS for 
identification of transformation products (TPs) is also discussed. TPs include human or animal 
metabolites, and many other compounds resulting from different processes in the aquatic en-
vironment, such as photodegradation, hydrolysis or biodegradation. The investigation of TPs in 
the aquatic environment is a hot topic, but an analytical challenge too, due to the huge number 
of TPs that may be present in waters, their wide occurrence, and the analytical difficulties for 
their identification/discovering (Fabregat-Safont, 2023; Ibáñez, 2021).

Fabregat-Safont D., Botero-Coy A.M., Nieto-Juárez J.I., et al. (2023), Chemosphere, 337

Izquierdo-Sandoval D., Fabregat-Safont D., Lacalle L. et al. (2022), Anal Chem 94:9040-9047

Ibáñez M., Bijlsma L., Pitarch E., López F.J., Hernández F. (2021) Trends Environ Anal Chem 29 

Hernández F., Ibáñez M., Portolés T., et al. (2015). J Hazard Mater 282: 86-95 
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MS APPROACHES IN THE PLASTIC POLLUTION RESEARCH

Ethel Eljarrat Esebag

Institute of Environmental Assessment and Water Research (IDAEA), CSIC, Barcelona, Spain

Between 350 and 400 million tonnes of plastic are produced every year (Plastics Europe, 2021). 
Plastics are made of polymers, usually derived from petroleum, to which various chemical 
compounds are added, which can make up more than 50 % of the final weight. There are more 
than 10,000 different chemicals associated with plastics (including plasticizers, flame retardants, 
UV-filters, biocides …), and more than 60 characterised as substances of high health risk, some of 
which are persistent, bioaccumulative and toxic. Chemical compounds associated with plastics 
do not cause acute toxicity. However, they do cause chronic toxicity, causing adverse effects as a 
result of very small daily doses exposure. Some of these effects include various types of cancer, 
infertility, developmental problems, neurodegenerative and cardiovascular diseases, obesity 
and diabetes (Groh et al., 2019).

In order to assess the environmental and human health impact of plastic pollution, we must to 
be able to identify and quantify different families of contaminants in a wide variety of matrices, 
and at ppt/ppq levels. For this purpose, MS techniques, including both GC and LC coupling, are 
being used satisfactorily for target quantitative methods (basically, GC-MS-MS and LC-MS-MS). 
However, there are many chemical additives associated with plastics and there is a need to 
prioritise those compounds which are not included in the target methods, but which may be of 
interest for their use and applications as well as for their potential toxic effects. Unfortunately, the 
plastic industry does not provide this kind of information, so, in recent years, HRMS techniques 
have been used for non-target analysis, in order to identify new compounds of interest and to 
extend the screening to a wide range of potential harmful compounds.

In this presentation we will show different case studies based on the use of different MS 
approaches to advance in the knowledge on human exposure to chemical additives associated 
with plastics, either through ingestion, inhalation and dermal contact.

Groh et al. (2019). Overview of known plastic packaging-associated chemicals and their hazards. STOTEN 
651, 3253-3268.

Plastics Europe (2021). [WWW Document], n.d. URL https://plasticseurope.org/knowledge-hub/plastics-
the-facts-2021/ (accessed 8.5.24). 
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NEW APPROACHES BASED ON ELECTRO-DRIVEN SEPARATION COUPLED TO MASS 
SPECTROMETRY FOR THE MONITORING OF EMERGING RISKS IN FOOD 

Ana M. García-Campaña*, Maykel Hernández-Mesa, Francisco J. Lara, Monsalud del Olmo-Iruela, 
Laura Gámiz-Gracia 
Dpt. Analytical Chemistry, University of Granada, Faculty of Sciences, Granada, Spain 

Emerging risk is defined by the European Food Safety Authority (EFSA) as a risk to human, animal 
and/or plant health resulting from a newly identified hazard to which a significant exposure may 
occur or from an unexpected new or increased significant exposure and/or susceptibility to a 
known hazard.  Its successful identification in food and waters is one of the main objectives to 
protect public health. Therefore, advanced analytical tools are required, that provide sensitive, 
selective, and accurate results. 

Capillary electrophoresis coupled with mass spectrometry (CE-MS) can be considered an 
alternative to chromatography, applied in food analysis because of its high separation efficiency, 
short analysis time, low sample and reagent consumption, reduced cost of capillaries and 
sustainability.  In the last decade another electro-driven technique, ion mobility spectrometry 
(IMS) has reemerged due to its coupling with high resolution mass spectrometry (HRMS). Several 
advantages are attributed to IMS when integrated in traditional LC-MS workflows in food safety, 
including improved method selectivity by providing an additional separation dimension that 
allows the separation of isobaric and isomeric compounds; increased method sensitivity by 
isolating the compounds of interest from background noise; and it provides complementary 
information to mass spectra and retention time, using the collision cross-section (CCS) parameter. 

In this sense, we have proposed the study of some emerging risks in different food and 
environmental samples using CE-MS or LC-IMS-HRMS. The main difficulties are the low 
concentrations of the analytes, the complexity of the samples and the need to simultaneously 
determine compounds with different chemical properties. Different proposals have been 
developed for the determination of pesticides or emerging mycotoxins, using micellar 
electrokinetic chromatography (MEKC) with a volatile surfactant, compatible with MS, or non-
aqueous CE (NACE)-HRMS. Also, CE-MS has shown to be an excellent choice to determine highly 
polar compounds. This is the case of multiclass determination of cyanotoxins, which are not 
reverse-phase LC amenable due to the large differences in the polarity of the analytes. Finally, 
for the first time, LC-IMS-HRMS has been evaluated to determine ergot alkaloids (EAs) and 
their epimers or cyanotoxins, showing the advantages provided by the integration of travelling 
wave ion mobility spectrometry (TWIMS) into a LC-MS workflow in terms of greater separation 
resolution and concentration sensitivity. In all these methods, efficient sample treatments have 
been optimized, and validation has been carried out according to EU regulations, demonstrating 
satisfactory sensitivity and accuracy for the analysis of real samples. 
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MASS SPECTROMETRIC PLATFORMS TO STUDY CISPLATIN RESISTANCE IN CELL MODELS 
AND ALTERNATIVE NANO DELIVERY SYSTEMS 

Maria Montes-Bayón1,2*, Lucía Gutierrez-Romero,1,2 René Rodríguez,2 Paula Díez1,2

(1) Department of Physical and Analytical Chemistry. Faculty of Chemistry. University of Oviedo.
(2) Health Research Institute of Asturias (ISPA)

The positive chemotherapeutic effect of cisplatin in most cancers (e.g., ovarian, prostate, 
etc.) is hampered by inherent and acquired drug resistance, a multifactorial and still not well 
characterized process. In fact, several mechanisms have been suggested to participate in 
conferring platinum-resistant properties to a tumor cell, such as genetic alterations in genes 
involved in drug uptake (and efflux), DNA repair, autophagy, apoptosis, and cell cycle control 
pathways [1]. In order to overcome some of these drawbacks, particularly those related to the 
reduced drug uptake, different combinations of cisplatin (or cisplatin precursors/prodrugs) to 
nanostructures that permit efficient drug uptake are being widely investigated. Among them, 
nanodelivery systems including metallic nanoparticles show the capability to incorporate 
cisplatin (IV) prodrugs. Ultrasmall iron oxide nanoparticles (<10 nm) have been loaded with cis-
diamminetetrachloroplatinum (IV), a cisplatin (II) prodrug, and used as efficient nanodelivery 
system in cell models. Initial results regarding the cellular incorporation of this nanotransporter, 
by using inductively coupled plasma mass spectrometric (ICP-MS) approaches with single cell 
sample introduction systems revealed a significantly higher uptake with respect to cisplatin in 
ovarian cells (A2780). In addition, a controlled release mechanism was playing an important role 
in the toxicity of the nanotransporter, as observed in the platination patterns of nuclear and 
mitochondrial DNA.  

In this presentation, a mass spectrometry (MS)-based proteomics analyses (LC-Q-TOF) is shown 
to identify cisplatin treatment-response predictors at the protein level in cell models of ovarian 
cancer and osteosarcoma. The cellular incorporation of cisplatin within the parental and resistant 
cell lines was investigated by single-cell inductively coupled plasma MS (SC-ICP-MS). Furthermore, 
the comparison of the cell uptake of cisplatin and the nanotransported prodrug, previously 
mentioned will be also highlighted in ovarian and osteosarcoma cell models. To address the 
effect of the Pt incorporation in the apoptotic cellular status, fluorescent activated cell sorting 
experiments will be off-line connected to SC-ICP-MS experiments. Therefore, the differences on 
the Pt-content of the viable/apoptotic/necrotic cells will be also illustrated in order to address 
possible differences in the mechanisms of actions of the different metallodrugs assayed. This 
type of experiments, will provide information on the penetration rate of the nanocarrier and 
should resemble, more closely, the in vivo behavior of the nanotransporter.

[1] Galluzzi, L.; Vitale, I.; Michels, J.; Brenner, C.; Szabadkai, G.; Harel-Bellan, A.; Castedo, M.; Kroemer, 
G. Cell Death Dis. 5 (2014) e1257.
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The analysis by mass spectrometry of small molecules in wastewater is a widely adopted approach 
for population monitoring by governmental institutions. Typical applications are, for example, 
monitoring the consumption of tobacco, alcohol or drugs by a community, and, more recently, 
using PCR, to evaluate COVID prevalence by measuring virus RNA (Y. Picó and D. Barceló, 2021). 
The current state of mass spectrometry allows extending this approach to large molecules such 
as proteins, opening the window to the monitorization of human health biomarkers already 
known in clinics.

First, we reported for the first time the peptide and protein components absorbed in a support 
submerged in wastewater at a wastewater treatment plant (M. Carrascal et al., 2020). We 
detected proteins from prokaryotic to higher eukaryotic organisms, covering plants, animals 
and human proteomes. We were able to identify not only major components like albumins or 
keratins, but also less abundant ones (i.e., S100A8, uromodulin, and defensins) that are known 
as disease biomarkers.

Next, we studied the composition of the soluble fraction of wastewater collected at the entrance 
of different WWTP around Catalonia at three different times of the year (M. Carrascal, E. Sánchez-
Jiménez et al., 2023).  We identified near 1000 proteins from human and other species where 
the excreta (urine and feces) from humans, and blood and other residues from livestock are the 
two main protein sources. Specifically, the most abundant proteins include human pancreatic 
enzymes and albumin from different livestock animals. Our results show how the protein profile 
in each of these municipalities reflects their industrial activity and its potential application to 
pest control, or to monitor the levels and source of animal tissues dumped by the industry.

Lastly, we selected WWTPs in Catalonia serving communities of different population and 
industrial profile to study the protein composition both in the influent and the effluent waters. 
This is complementary information that enhances the understanding of the processes occurring 
at wastewater treatment plants at a protein level, never studied before. We conclude that 
proteins are retained in the WWTP and only some recalcitrant ones remain. This data will be 
invaluable for implementing new control methodologies in the WWTPs and investigating the 
impact of wastewater discharge in environmental spaces. 

In conclusion, sewage proteomics give us new tools and information for understanding 
population characteristics and evaluating wastewater treatments to wider the picture created 
by the study of small molecules along the years.

Y. Picó and D. Barceló, ACS Omega 6 (46) (2021) 30865-30872.
M. Carrascal, et al. Science of the Total Environment 747 (2020) 141-145.
M. Carrascal, E. Sánchez-Jiménez, et al., Environmental Science & Technology 2023, 57 (30), 10929-
10939.
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Decoding Metabolism: Navigating the Data Landscape of Metabolomics

Oscar Yanes1,2

1Universitat Rovira i Virgili, Department of Electronic Engineering, IISPV, Tarragona (Spain). 
2CIBER de Diabetes y Enfermedades Metabólicas Asociadas (CIBERDEM), Instituto de Salud 
Carlos III, Madrid (Spain).

Mass spectrometry (MS)-based metabolomics has revolutionized our ability to 
comprehensively analyze small molecules and metabolites in biological systems, with far-
reaching applications in precision medicine, biomarker discovery, nutritional sciences, 
and environmental testing. Despite the vast amounts of data generated, current MS1- 
and MS2-based acquisition and data analysis strategies often yield low identification 
rates of metabolites.

In this presentation, I introduce novel experimental approaches aimed at optimizing MS2 
acquisition to enhance biological specificity and significantly improve identification rates 
compared to traditional data-dependent acquisition (DDA) methods. Additionally, we 
address the challenge of unidentified MS/MS spectra by introducing innovative in silico 
fragmentation tools based on two novel deep learning models. These tools complement 
existing computational methods such as CFM-ID 4.0 and SIRIUS 4.0, facilitating metabolite 
annotation and identification.

Furthermore, I unveil Datoma, a groundbreaking serverless cloud computing platform 
designed to streamline metabolomics data processing. Datoma offers a comprehensive 
suite of curated software tools covering LC-MS/MS, GC-MS, and MS Imaging accessible 
via an intuitive web interface or programmatically through a dedicated Python package 
and API. This infrastructure enables the processing of large datasets over 10 times faster 
than existing solutions.
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O-01

Análisis 4D de contaminantes orgánicos persistentes mediante timsTOF. BRUKER

Miguel Angel Perez*, Javier López, Pedro Cano.
*Responsable de Bruker Daltonics Iberia-

Se mostraran resultados de aplicaciones en matriz real para el análisis de contaminantes 
orgánicos persistentes (PCB’s, dioxinas, PFAS, ….) en distintas matrices aprovechando la ventaja 
de la dimensión adicional que proporciona la trampa de movilidad iónica tims con espectrometría 
de masas de alta resolución (timsTOF), acoplada a Cromatografía de Gases mediante GC-APCI 
y la posibilidad de combinarlo con el acoplamiento de LC-VIP-HESI para los compuestos más 
polares.
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Dietary supplements are in limbo regarding their regulation, since they are not considered 
drugs nor foods. For this reason, sometimes these products contain active compounds that 
are not declared on the packaging or the labelling.  This fact has become a profound concern 
for the authorities responsible for the assurance of public health. This concern is particularly 
pronounced in the realm of natural libido enhancement supplements, marketed as aids to male 
sexual function. In recent times, reports of serious adverse effects associated with the use of 
such natural enhancers have surfaced, prompting health authorities in numerous nations to 
issue alerts and advisories cautioning against their consumption. Despite these warnings, many 
natural sexual enhancers continue to hide medicinal compounds without proper disclosure on 
their labels, largely due to lax regulatory oversight in various jurisdictions.

To assess the presence of adulterants in samples of natural sexual enhancers, liquid 
chromatography coupled with mass spectrometry (LC-MS) techniques are commonly employed. 
These methods are designed to quantify the presence of PDE5 inhibitor drugs and their analogues 
within these enhancer products. 

In the current study, a multiple reaction monitoring (MRM) approach was adopted for the 
quantification of these compounds, utilizing a UHPLC-QQQ instrument. The developed 
quantification was applied to ascertain the concentrations of sildenafil, tadalafil, vardenafil, 
yohimbine, and desmethyl carbodenafil in various dietary supplements. The method 
demonstrated a linear range spanning from 50 to 1000 μg/kg for all five compounds under 
evaluation. Furthermore, the method boasts a theoretical detection limit below 35 μg/kg and 
a theoretical quantification limit below 40 μg/kg for each of the studied compounds. Extensive 
analysis of fundamental analytical parameters was conducted using commercially available 
aphrodisiac dietary supplement samples. The results obtained showcased satisfactory precision 
(RSD ≤ 15%), accuracy (recovery rates within the range of 80–120%), and robustness (RSD ≤ 15%). 
Subsequently, the method has been accredited by ISO17025 standards. 

Following the implementation of this analytical methodology, a total of 17 samples were subjected 
to rigorous examination. Alarmingly, our findings revealed that four of these samples tested 
positive for adulteration with undisclosed medicinal compounds. After our intervention, these 
compromised products were promptly removed from the market, mitigating the potential risks 
posed to consumers. This proactive measure underscores the importance of vigilant regulatory 
oversight and robust analytical techniques in safeguarding public health and ensuring the 
integrity of dietary supplements.
 



XI REUNIÓN SEEM com. orales
30

O-03
APPLICATION OF NON-TARGETED LC-IMS-MS-BASED METABOLOMICS TO INVESTIGATE 
THE BASAL CHEMICAL PROFILE OF OLIVE CULTIVARS DIFFERING IN VERTICILLUM DAHLIAE 
TOLERANCE

Irene Serrano-García(1),*, Lucía Olmo-García(1), Ioannis C. Martakos (2), Lorenzo León(3), Raúl de la 
Rosa(3), Marilena E. Dasenaki(2), Nikolaos S. Thomaidis(2), Alegría Carrasco-Pancorbo(1)

(1) Department of Analytical Chemistry, Faculty of Sciences, University of Granada, Ave. Fuentenueva 
s/n, 18071 Granada, Spain
(2) Analytical Chemistry Laboratory, Chemistry Department, National and Kapodistrian University of 
Athens, Panepistimiopolis Zographou, 15771 Athens, Greece
(3) IFAPA Centro Alameda del Obispo, Ave. Menéndez Pidal s/n, 14004 Córdoba, Spain

*alegriac@urgr.es, Tel: +34- 958-242785

Verticillium wilt of olive (VWO) is one of the most widespread and devastating diseases since 
it causes plant wilting and leads to significant economic losses. Since no effective chemical 
fungicides have been developed so far, harnessing host resistance to Verticillium dahliae is 
considered as the most sustainable measure to control the disease (Montes-Osuna et al. 2020). 
The idea is to use low susceptible cultivars to promote new plantations, or to include these 
genotypes in olive breeding programs.

The present study pursues the comprehensive characterization of the roots, stems and leaves’ 
metabolome of olive genotypes with varying tolerance to V. dahliae infection. By using an 
innovative UHPLC-ESI-TimsTOF MS/MS platform, we established basal metabolic differences 
among 43 olive genotypes. The application of a non-targeted metabolomic approach combined 
with multivariate statistical analysis unveiled significant metabolome variability from highly 
resistant (HR) to susceptible (S) cultivars. Principal component analyses (PCA) showed a natural 
clustering of genotypes with extreme tolerances, further discriminated through supervised 
statistics (PLS-DA).

The classification models pointed out key markers indicative of VWO-vulnerability and allowed 
to establish their typical compositional patterns. Stem tissue type demonstrated the highest 
predictive capability, while root and leaf matrices also achieved notable rankings. The typical 
metabolic pattern of stems from HR genotypes included several secoiridoids and flavonoids 
derivatives. In contrast, S genotypes were defined by metabolites from the lignans family. On the 
other hand, leaves of HR genotypes were delineated by metabolites belonging to iridoids and 
fatty acids chemical classes. Contrarily, a substantial number of compounds, mainly flavonoids, 
simple phenols, and fatty acids, were relevant in leaves of S-genotypes. All these findings provide 
valuable insights into the basal metabolome associated with Verticillium wilt resistance, offering 
a foundation for refining breeding strategies and enhancing our understanding of olive plant 
resilience.

Additionally, this work introduces a preliminary TIMSCCSN2 experimental database developed with 
more than 80 olive metabolites, laying the groundwork for enhanced confidence compound 
annotation in future studies. Many isomeric species have been documented for the first time in 
these olive organs based on the ion mobility dimension’s capability to detect and resolve hidden 
isobaric compounds.

Montes-Osuna, N.; Mercado-Blanco, J. Plants 9 (2020) 735.
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PFAS compounds have now been established to be a major concern because of their inherent 
accumulation potential. These compounds do not effectively breakdown in the environment, 
due to the extremely strong carbon-fluorine bond that is prevalent in these compounds. This 
concern has become apparent to food manufacturers and producers, resulting in regulators 
increasingly requiring testing for these compounds. Therefore, this method was developed and 
validated for 57 PFAS compounds in 7 different food matrices. 

The scope of analytes quantified includes compounds listed in both the Commission 
Recommendation EU 2022/1431 and, the U.S. Food and Drug Administration method for PFAS 
analysis in processed food. Several compounds were also included that were surveyed by service 
laboratories in Europe and mentioned in literature. Commission Regulation EU 2022/2388 was 
followed to ensure that enforced limits were met for the relevant PFAS compounds mentioned. 
The LOQs were established by spiking PFAS-free food items at levels which showed reliable 
identification and quantitation according to the EURL POPs guidance document criteria.

Applicability of the method was further verified in 27 commodity check matrices with different 
moisture content: 6 baby food purees and baby cereals (as sold), 2 milk-based products (whey 
protein and skimmed milk powder), 4 fish/meat matrices, 4 egg items (egg yolk powder, white 
egg powder, whole egg powder and processed liquid egg yolk), 2 roasted and ground coffee 
samples and finally 9 fish oil, vegetable oil and fat matrices. The quantitation of linear PFOS 
(L-PFOS), PFOA, PFNA and, linear PFHxS (L-PFHxS) was carried out using the isotope dilution 
approach, to increase analytical rigour. All other compounds were quantified by isotope dilution 
apart from capstone A and B which were quantified by standard addition.

On the other hand, high-throughput analysis of PFAS in food samples is challenging due to the 
matrix complexity. Instrument robustness is crucial to maintaining optimal assay performance 
with minimal downtime. The SCIEX 7500+ system maintains the high sensitivity of the SCIEX 7500 
system but also features enhanced robustness using Mass Guard technology. This includes the 
addition of the T Bar electrodes to the Q0 region, which actively filters out contaminating ions to 
create a cleaner ion beam (Figure 2). Visual examination of the downstream ion optics reveals 
fewer contamination deposits on the SCIEX 7500+ system, compared to the SCIEX 7500 system 
on the IQ1 lens. In addition, the SCIEX 7500+ system features improved customer access to 
the instrument front-end DJet+ assembly to facilitate instrument cleaning. Here, the long-term 
robustness of the SCIEX 7500+ system and SCIEX 7500 system was evaluated under accelerated 
conditions.
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Biogenic Amines (BAs) are nitrogen-containing low molecular weight compounds that are 
thermostable and (semi-)polar (La Torre et al. 2023, Costantini et al. 2019, Kalinowska et al. 2023). 
In humans, BAs are essential for e.g. cell growth, gene expression, tissue repair and metabolism in 
organs. In plants, BAs play a key role in several physiological processes, such as the development 
of fruits and flowers and cell division. Subsequently, high BA concentrations have been reported 
in many (fermented) foods and drinks, such as cheese, fish, chocolate, and wine (especially 
red ones). BAs can be naturally synthesized during grape formation or formed by microbial 
decarboxylation of their precursors, amino acids (AAs), during the winemaking process (La Torre 
et al. 2023, Costantini et al. 2019). The amount that is formed is influenced by countless factors. In 
the food and beverage industry, it is important to monitor the BAs since the consumption of high 
amounts of certain BAs can lead to numerous risks and toxic effects on consumers (Kalinowska 
et al. 2023). However, no legal limits have been set regarding the BA concentrations in wine 
products, even though in alcoholic beverages the presence of acetaldehyde and ethanol can 
greatly enhance the negative effects caused by BAs (La Torre et al. 2023, Kalinowska et al. 2023). 
In addition, a high concentration of certain BAs in food products can indicate inadequate food 
processing, contamination, and poor quality of raw materials. Accordingly, the determination 
of these markers in food products can provide important information for assessing the decay, 
quality, safety, and sanitary conditions (La Torre et al. 2023, Costantini et al. 2019, Kalinowska et 
al. 2023). Hence, the BA content can be useful to characterize wine according to different factors, 
such as grape variety, geographical origin, quality, etc.

The aim of the current study is to determine BAs and AAs (BAs precursors) for the characterization 
of red wine samples. In general, BA and AAs quantification requires sensitive and effective 
methods (Costantini et al. 2019, Kalinowska et al. 2023). Commonly, chromatography-based 
methods with reverse-phase columns are used. Due to poor chromatographic properties and 
insufficient absorption of these compounds in the UV/VIS or FLD wavelength ranges, pre-column 
derivatization is usually performed. To produce stable derivatives, dansyl chloride (DNS-CL) has 
been used largely. In the current study, DNS-CL derivatization has been performed, subsequently 
analyzing the samples with RPLC-QTRAP. After analysis, principal component analysis (PCA) and 
partial least square-discriminant analysis (PLS-DA) have been applied to the obtained results to 
find out the behavior of the samples. 

The optimal derivatization conditions consisted of incubating the samples at room temperature 
for 30 minutes. The results obtained from the PCA and PLS-DA of the RPLC-QTRAP data showed 
differences according to the different regions and grape varieties. 

G.L. La Torre et al., Journal of Food Composition and Analysis 115 (2023) 1–9
A. Costantini. et al., Beverages 5 (2019) 1–20.
K. Kalinowska et al., Food Chem 402 (2023) 1–6.
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The overuse of antimicrobials (AMs) has led to their presence in different untargeted 
environmental matrices [1]. Earthworms are sensitive to contaminants in soil; therefore, 
they are considered adequate model organisms in terrestrial ecotoxicology to evaluate the 
introduction of contaminants, such as AMs, into the food chain [2]. The determination of AMs 
in earthworms is still a field to be investigated. The complex biological matrix together with the 
different physicochemical properties of the AMs make the simultaneous analysis difficult [3]. 
Moreover, little is known about the degradation of AMs in the organism and their effects. In this 
work, an accurate analytical method was developed for the simultaneous analysis of 27 AMs in 
earthworms using liquid chromatography coupled to a triple quadrupole mass spectrometer in 
multiple reaction monitoring (MRM) acquisition mode, obtaining adequate apparent recoveries 
(80–120 %) and limits of quantification (LOQ) (1 μg·kg-1 – 10 μg·kg-1).The method was applied to 
evaluate the accumulation of sulfamethazine (SMZ) and tetracycline (TC) in earthworms after 
performing OECD-207 toxicity test, in which Eisenia fetida (E. fetida) organisms were exposed to 
soils spiked with 10 mg·kg-1, 100 mg·kg-1 or 1000 mg·kg-1 of SMZ and TC, individually. The results 
confirmed the bioaccumulation of both AMs in the organisms, showing a greater tendency to 
accumulate SMZ.  In addition, the degradation of both AMs in soils and earthworms was studied 
using liquid chromatography coupled to a q-Orbitrap high resolution mass spectrometer. To 
do so, a suspect screening using a MS2 data-dependent acquisition mode was carried out to 
look for potential transformation products (TPs). First, a list of possible TPs was generated using 
BioTransformer 3.0 software and the identification was done using Compound Discoverer 
3.3 software by comparison with mzCloud library mass spectra or in-silico fragmentation 
patterns. 13 TPs were successfully identified, 8 of them being identified for the first time in soil/
earthworm and their formation/degradation trend over time was also studied. Regarding the 
biological effects, only SMZ caused changes in earthworm growth, evidenced by weight loss in 
earthworms exposed to concentrations of 100 mg·kg-1 and 1000 mg·kg-1. Riboflavin decreased 
at all concentrations of SMZ, as well as at the highest concentration of TC. This indicates that 
the studied AMs can potentially alter the immune system of E. fetida. This research represents 
a significant advance in improving our knowledge about the contamination of soil by AM over 
time. Furthermore, it explores how these substances accumulate in earthworms, the processes 
by which earthworms break them down or metabolise them, as well as the resulting TPs. Finally, 
it examines the potential effects of these substances on the environment.

Conde-Cid M. et al., Journal of Cleaner Production 197 (2018) 491–500.
Yang X. et al., Environmental Pollution 262 (2020) 114287.
Moreno-Bondi MC. et al., Analytical and Bioanalytical Chemistry 395 (2009) 921–946.
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In the context of promoting a circular economy, initiatives like the European Green Deal and 
Circular Economy Action Plan are crucial. These frameworks encourage sustainable management 
of resources, including using water efficiently and reusing it whenever possible. Given this 
emphasis, it is important to consider that despite the treatments applied for water reclamation, 
they do not guarantee the complete elimination of a variety of organic micropollutants called 
Contaminants of Emerging Concern (CEC) (Deng et al., 2019; García-Vara et al., 2023). CECs 
comprise a wide range of compounds including pharmaceuticals, industrial chemicals, pesticides, 
personal care-products and other categories. Many of these substances have been shown to be 
persistent in the environment, mobile and/or toxic in the aquatic environment (PMT) (Alotaibi 
et al., 2015; Liu et al., 2021; Yao, Yang and Li, 2021). Therefore, research efforts are focused on 
finding new ways to treat these organic pollutants, in line with principles of sustainability and 
environmental responsibility. 

To investigate this issue, different experiments based on electro-peroxone reactions that combine 
ozone and an electrochemical cell were applied to treat effluent water samples at laboratory 
scale. The occurrence of 43 preselected CECs was monitored at five different reaction times 
(time 0, 2, 4, 6 and 8 hours) to find the optimum conditions for maximum water pollution 
remediation. The targeted contaminants had been identified in a previous study conducted in 
effluent water from a conventional wastewater treatment plant as those of highest concern 
based on a suspect screening approach and the estimation of the potential risk posed by the 
detected compounds for the aquatic environment. This list included 25 industrial chemicals 
such as N,N-Diphenylguanidine, Tris(2-butoxyethyl) phosphate, Benzotriazole and derivatives, 
or Caprolactam, 10 pharmaceuticals like Carbamazapine, the antidepressant Venlafaxine and 
its metabolite o-Desmethyl Venlafaxine, , 4 pesticides, 2 drugs of abuse, and other compounds. 
The target analysis of these compounds was performed by on-line solid-phase extraction (SPE) 
with a polymeric cartridge coupled to liquid chromatography-tandem mass spectrometry using 
a hybrid quadrupole time-of-flight analyzer (LC-QToF-MS/MS) in positive ionization.

The results obtained showed the detection of at least 32 of the 43 selected CECs in the effluent 
waters of the conventional treatment plant with concentrations of the individual compounds 
ranging between 8.2-14.5 ng/L for the methadone metabolite EDDP and 4.2-19.0 μg/L for the 
personal care-product Galaxolidone and the plasticizer Dibutyl phthalate. Regarding the electro-
peroxone water remediation, considering total compounds concentration, all experimental 
conditions showed removals above 27% after the first control (2 hours of treatment) and 
remained virtually unchanged for 3/4 of the tested experiments.

Alotaibi, M.D. et al. (2015), Water, Air, and Soil Pollution, 226(7). Available at: https://doi.org/10.1007/s11270-
015-2469-4.
Deng, S. et al. (2019, Environmental Pollution, 254, p. 113020. Available at: https://doi.org/10.1016/j.
envpol.2019.113020.
García-Vara, M. et al. (2023), Journal of Hazardous Materials, 459, p. 132119. Available at: https://doi.
org/10.1016/J.JHAZMAT.2023.132119.
Liu, S.S. et al. (2021), Water Research, 206, p. 117752. Available at: https://doi.org/10.1016/J.
WATRES.2021.117752.
Yao, C., Yang, H. and Li, Y. (2021), Science of The Total Environment, 795, p. 148837. Available at: https://doi.
org/10.1016/J.SCITOTENV.2021.148837
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Recently, persistent (P), mobile (M) and toxic compounds (PMTs), as well as very persistent 
and very mobile (vPvM) substances, have gained relevance in environmental research due to 
their capability to reach freshwater bodies, posing a great concern for the quality of potential 
resources of drinking water [1]. However, the vast majority of these substances fall in the 
current analytical gap because of the difficulties of both, extracting and detecting them using 
conventional analytical procedures such as solid-phase extraction (SPE), where these very polar 
substances can break through, as well as the reversed-phase liquid chromatography (RPLC) is 
not always useful to retain these kind of substances. Traditionally, surface water impacted by 
wastewater was considered to be the main source of pollutants in aquifers, but there are other 
sources, such as runoff after rain events that carry pollutants from the city, and also leakage 
from the sewer could infiltrate reach the valuable groundwater (GW) [2].

Here, vacuum-assisted evaporation (VAC) of runoff and GW was performed by means of a BUCHI 
syncore plus system, leaving a residual water volume of 0.3 mL [3]. Two different columns were 
used for the analysis, a reverse phase (RP) modified column (HSS T3) and a hydrophilic interaction 
chromatography (HILIC) column (BEH Amide), looking for the best chromatographic separation 
for the highly polar compounds. The instrument employed was the Q-Exactive Orbitrap, a high-
resolution mass spectrometer.

We highlight the utility of evaporative techniques to enrich pollutants for two kinds of urban 
waters (GW and runoff) and also the HILIC chromatography allowing to close the analytical gap and 
detect and quantify the very polar analytes of interest. Additionally, the study demonstrated the 
need to monitor these substances and protect our drinking water resources from small organic 
molecule pollution coming from different urban water bodies. Results evidenced the presence 
of highly persistent and polar compounds such as acesulfame, melamine and metformin found 
at the Barcelona aquifers studied, with concentrations up to 2.15 μg mL-1.

[1]	 M. Neumann and I. Schliebner, “Protecting the sources of our drinking water: The criteria for 
identifying persistent, mobile and toxic (PMT) substances and very persistent and very mobile (vPvM) 
substances under EU Regulation REACH (EC),” 2019.

[2]	 Wicke, D. et al. Micropollutants in urban stormwater runoff of different land uses. Water 
(Switzerland) 13, 1312 (2021).

[3]	 Labad, F. and Pérez, S. LC-MS analysis of polar and highly polar organic pollutants in Barcelona 
urban groundwater using orthogonal LC separation modes. Environmental Science and Pollution 
Research (2024, In press).
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Chronic exposure to pollutants via inhalation is detrimental to human health. Screening for known 
pollutants is commonly performed to monitor the safety the air we breathe, unfortunatlety, this 
methodology does not account for the large number of hazardous humans are exposed daily. 

High-volume air samplers were used to collect air samples. The samples were analyzed 
using multidimensional gas chromatography, a novel ionization source, and high-resolution 
mass spectrometry. Instrument software afforded complete control of the autosampler, gas 
chromatograph and mass spectrometer, in addition to automated instrument optimization 
for a seamless transition between different ionization modes. Data processing was conducted 
using untargeted methods for the comprehensive characterization of samples, however, the 
comprehensive data was retrospectively analyzed using a combination of Soectral Analytical 
Tools (SAT) and Target Analyte Finding (TAF).

Analytical analysis of the air samples was challenging due to the large variety of chemicals diverse 
compounds in wide concentration ranges. The analytical methodology resulted in comprehensive 
data with exceptional peak alignment between ionization modes, and better S/N, which 
increased the total number of compounds annotated. Electron ionization (EI) data were utilized 
to characterize compounds through untargeted processing which included spectral similarity 
data comparisons with large commercially available databases, and formula determinations 
using high-resolution accurate mass ions (HRAM). Positive Chemical Ionization (PCI) and Electron 
Capture Negative Ionization (ECPI) spectra provided complementary molecular formulae to 
increase confidence in compound annotation. Advanced software tools were used for both 
untargeted data processing as well as retrospective target analysis of the rich, comprehensive 
data. This resulted in the annotation of polyaromatic hydrocarbons, polyfluorinated alkyl 
substances, heterocyclic aromatic compounds, flame retardants, phthalates, nitriles, bisphenols, 
and phenols. In addition, the HRAM spectra for specific regions of the GCxGC contour plots were 
characterized further using SAT to characterize trace persistent organic pollutants.
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Dinoflagellate species of the genus Gambierdiscus and Fukuyoa are known to produce ciguatera 
poisoning-associated toxic compounds, such as ciguatoxins, or other toxins such as matotoxins 
and bioactive hydrophilic and lipophilic secondary metabolites that range in mode of action and 
toxicity. However, many species and strains remain poorly characterized in areas where they 
were recently identified, such as the western Mediterranean Sea (Estevez et al. 2020). A study on 
the occurrence of Gambierdiscus spp. in the Balearic Islands (BI) started in 2016 and is currently 
ongoing by our group. The first occurrence of Fukuyoa and Gambierdiscus in the BI is set to 2010 
and 2016, respectively (Tudó et al. 2020). The spatial distribution of Gambierdiscus spp. includes 
the main 4 islands (Formentera, Ibiza, Mallorca and Menorca) with interannual persistence in all 
of them from 2017-2022.

In this study, toxicity was analyzed by screening CTX-like toxicity with the neuroblastoma cell-
based assay (neuro-2a CBA). Afterwards, the metabolite fingerprint was mapped for fifteen 
Gambierdiscus and two Fukuyoa from all four islands from the BI by assessing the production of 56 
characterised secondary metabolites by LC-MS/MS. The combination of liquid chromatography 
coupled to either low- or high-resolution mass spectrometry allowed for characterization of the 
different strains by assessing the production of maitotoxin-5 (MTX-5), 44-methylgambierone, acid 
gambieric C and acid gambieric D in different rations depending on the sampling area. Fukuyoa 
species showed a different toxinic profile in comparison to G.australes. No CTX precursors were 
detected, reinforcing the complexity in the identification of CTXs precursors in these regions.

As observed in previous studies, the combination of neuro-2a CBA as a screening assay for 
CTX-like toxicity, the use of LC-MS/MS for a rapid screening of the toxic compounds potentially 
present, allowing the estimation of their concentrations, followed by LC-HRMS analyses for the 
confirmation and structural characterization of the toxic compounds previously identified by 
LC-MS/MS, can be a good methodology for dinoflagellate CTX-producers evaluation (Tudó et al. 
2022).

Estevez et al. Toxins 12 (2020): 305.
Murray et al. Marine Drugs 22 (2024): 119.
Tudó et al. Harmful Algae 99 (2020): 101913.
Tudó et al. Marine Drugs 20 (2022): 236.



XI REUNIÓN SEEM com. orales
38

O-11
Determination of priority perfluoroalkyl substances (PFASs) in environmental 
water samples by direct injection coupled to sensitive liquid chromatography 
coupled to mass spectrometry

Eva Jambrina-Hernández (1,2), Patricia Plaza-Bolaños(1,2) *, Óscar Quintela(3), Samira Nahim-
Granados(4), Ana Agüera(1,2)

(1)CIESOL (Solar Energy Research Center), Joint Center University of Almería-CIEMAT, Ctra de Sacramento 
s/n, 04120, Almería, Spain
(2)Dept. of Chemistry and Physics, University of Almeria, Ctra de Sacramento s/n, 04120, Almeria, Spain
(3)AB SCIEX Spain S.L., Valgrande 8, 28108 Alcobendas (Madrid)
(4)Plataforma Solar de Almería-CIEMAT, Ctra Senés km 4, Tabernas, Almería 04200, Spain
*pplaza.bolanos@ual.es, Tel: +34-950015429

Perfluoroalkylated substances (PFASs) are a group of chemically synthesized compounds 
consisting of a hydrophobic perfluorinated carbon tail and a hydrophilic ionic head. Due to the 
C-F bonding, they exhibit high thermal and chemical stability. These compounds have been widely 
used in industrial and domestic applications over the last 50 years (e.g. fire fighting foams, stain 
repellents, food packaging, pesticide formulations, etc). In recent years, PFASs have generated 
scientific interest due to their persistence in the environment, bioaccumulation potential and 
toxicity. The extensive use of these compounds has led to their continuous release into the 
environment, reaching water bodies. The European Union Directive 2020/2184 establishes a 
parametric value for drinking water, where the sum of 20 PFAS may not exceed 0.1 mg/L. In Spain, 
a parametric value of 0.07 mg/L has been established (Spanish Ministry of Environment, 2023) 
for drinking water to control 4 PFAS: perfluorooctane sulphonic acid (PFOS), perfluorooctanoic 
acid (PFOA), perfluorononanoic acid (PFNA) and perfluorodecanoic acid (PFDA).

A rapid and sensitive direct injection (DI) method is proposed for the monitoring of 20 regulated 
PFASs in environmental water samples by liquid chromatography coupled to mass spectrometry 
(LC-MS/MS). Sample pre-treatment was limited to a filtration step with reverse cellulose filters. 
In the LC, a trapping column (Gemini C18) was used before the analytical column (Luna Omega 
C18 PS) to separate LC background. 50 µL of sample were injected using a 50-µL loop, the regular 
loop for typical 10-µL injections without affecting sensitivity. The mobile phase was composed 
of: (A) 20 mM ammonium acetate in water and (B) MeOH. PFASs were analyzed in negative ESI 
mode. The total analysis time was 16 min. The method was validated in four water matrices: tap 
water, wastewater, natural water and mineral water. Linearity was studied in the range 0.25-100 
ng/L (R2 >0.9920 recovery and inter/intra-day precision (studied as relative standard deviation, 
RSD) were evaluated at three levels: 1.5 ng/L (90-122%, RSD ≤24%), 10 ng/L (82-125%, RSD ≤25%) 
and 100 ng/L (81-111%, RSD ≤22%). Limits of quantification (LOQ) were set in the range 0.25-1.5 
ng/L for all four matrices. The validated method was successfully applied to the analysis of 31 real 
water samples; 18 samples of 9 drinking water treatment plants and 13 samples of 4 reclamation 
facilities in different locations in Almeria province (south-eastern Spain). PFASs were found at 
concentrations in the range 1.7- 7.4 ng/L in drinking water samples, and perfluorobutanoic 
acid (PFBA) was the compound showing the highest concentration (3.2 ng/L). Perfluorohexane 
sulphonic acid (PFHxS) was detected in all samples, but always below the LOQ. In reclaimed 
water samples, concentrations ranged from 1.0 to 20.4 ng/L. Perfluoropentanoic acid (PFPeA) 
showed the highest concentration (8.1 ng/L) and PFBA the highest frequency of detection (FD, 
76%).
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The sensitivity offered by mass spectrometry allowed us to know the state of contamination 
of water masses about the great multitude of anthropogenic organic compounds used daily 
in cities. Among contaminants of emerging concern (CECs), compounds considered Persistent, 
Mobile and Toxic (PMTs) have recently received great attention due to their great solubility in 
water, which makes them very difficult to retain by natural and/or artificial barriers. Therefore, 
the German Environment Agency (UBA) created a list of PMT compounds to be studied (German 
Environment Agency. 2019). Traditionally, wastewater is considered to be the main source 
of organic pollutants into rivers, but there are other sources, like rainwater that is converted 
in runoff after rain events and transport contaminants present in the cities. This water could 
infiltrate the underground water or reach rivers, contaminating them (Wicke, D. et al. 2021).
In this work, high-resolution mass spectrometry was selected as determination technique 
due to the advantages it offers in the analysis of small molecules using selective ions and the 
application of lists of suspect contaminants that allow us to focus the no-directed analysis towards 
compounds of interest, facilitating the task of identifying unknown molecules (Hartmann, J. et al. 
2023). Therefore, using liquid chromatography with quadrupole time of flight (LC-QTOF, Bruker, 
Impact-II), 15 PMT compounds were quantified in runoff samples (n=20), some of them for the 
first time. Average concentrations measured ranged from 75 to 2785 ng/L, depending on the 
compound, and half of them were measured in more than 50% of the samples. Then, the PMT 
list created by the UBA was included as an annotation list, and a suspect screening analysis was 
performed to determine new PMT compounds beyond those measured. With this approach, 17 
PMTs were assessed at level 2 or 3 of confident. Compared with previous works, to the best of 
our knowledge, by applying target and suspect analysis we have determined the biggest amount 
of PMTs in runoff samples; although, for the compounds previously studied, differences have 
been found in the measured concentration between all the papers, so more studies must be 
done. 
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Se presentarán ejemplos de la tecnología DART libre de cromatografía integrada en distintas 
plataformas, principalmente en el sistema EVOQ DART TQ+, con sus nuevas prestaciones de 
velocidad y sensibilidad tanto para trabajo con UHPLC como sin cromatografía. Adicionalmente 
mostraremos ejemplos de determinaciones directas en espectrometría de masas de alta 
resolución para la confirmación de la fórmula molecular y su espectro de MS y MS/MS, con 
ionización directa mediante DART acoplado a QTOF, que sin duda es una mejora importante de 
tiempo y calidad de resultados respecto a los métodos tradicionales de análisis.
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Pesticides are man-made chemicals destined to kill insects and other plagues. Humans are 
exposed to pesticides in their daily life, and those exposures might have multiple detrimental 
effects on their health, including the liver, the central metabolic and detoxification organ of the 
body. Thus, metabolism-disrupting chemicals (MDCs) can alter different metabolic processes, 
influencing the onset of metabolic diseases such as hepatic steatosis. Human cell cultures are a 
suitable alternative to animal testing that provide a comprehensive assessment of mechanistic 
effects of MDCs.

Hepatic cellular cultures using HepaRG cells were exposed to 10 pesticides, namely diazinon, 
pirimiphos-methyl, coumaphos, chlorpyriphos, cypermethrin, cyfluthrin, carbofuran, atrazine, 
propiconazole and vinclozolin, and their specific metabolites, as well as to bisphenol A, and 
incubated up to 48 hours. Supernatant samples were collected at different incubation times 
(1h, 5h, 10h, 24h, and 48 h). A TGA essay was performed on HepaRG cells after the incubation 
period. The remaining concentrations of the studied compounds in the supernatant samples 
were quantified using different instrumental techniques.

Most of the compounds were firstly analyzed by liquid chromatography coupled to high 
resolution mass spectrometry (LC-HRMS-Orbitrap), and afterwards confirmed by UPLC-ESI-MS/
MS. Depending on their physical-chemical properties, some compounds such as chlorpyrifos, 
cypermethrin, cyfluthrin and vinclozolin were liquid-liquid extracted and analyzed by gas 
chromatography with an electron capture detector (GC-ECD). A comparison between the 
different analytical techniques for some compounds has been carried out by calculating the 
25% uncertainty of each analysis. A total of 105 samples encompassing 21 compounds were 
assessed.

The concentrations of the studied compounds in the extracellular media decreased over the 
incubation time, at different rates and absoprtion percentages. For some parent pesticides 
such as cypermethrin, cyfluthrin and diazinon, cells produced specific metabolites and their 
concentrations increased until 48h. The methodological comparison denoted a good concordance 
between the obtained results by the employed techniques.

Lipid induction at different concentrations was tested for both parent pesticides and their specific 
metabolites. Diazinon, coumaphos, propiconazole, pirimiphos-methyl, cyfluthrin and vinclozolin 
showed a positive lipid induction percentage, with statistically significant results. Only the first 
two compounds were also significant at a 50 µM concentration. A positive correlation between 
the absorption rates of the studied compounds and the lipid induction percentage was found, 
being only stastistically significant for the parent pesticides. The compounds that remained a 
longer period of time in the extracellular medium were the ones showing higher lipid induction 
percentages. Further studies are needed to explore the implications of pesticide exposures on 
metabolism-related diseases.
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The field of natural product discovery is rejuvenating thanks to the emergence of novel 
dereplication strategies based on mass spectrometry. But against all odds, many marine 
organisms, such as dinoflagellates, remain poorly studied and have been rarely explored by MS 
based dereplication strategies. Dinoflagellate-derived polyketides are typically large molecules 
(>1000 Da) with complex structures, potent bioactivities, and high toxicities (Van Wagoner et 
al. 2014). Their discovery suffers three major bottlenecks: insufficient bioavailability, low-yield 
cultivation of producer organisms, and production of multiple highly related analogues by a 
single strain. Consequently, the biotechnological production of therapeutics or toxicological 
standards of dinoflagellate-derived polyketides is also hampered. 

Strategies based on sensitive and selective techniques for chemical prospection of dinoflagellate 
extracts could aid in overcoming these limitations, as it allows selecting the most interesting 
candidates for discovery and exploitation programs according to the biosynthetic potential. In 
this work, we assess the combination of data-dependent liquid chromatography coupled with 
high-resolution tandem mass spectrometry (LC–HRMS2) and molecular networking to screen 
polyol polyketides. To demonstrate the power of this approach, we selected the dinoflagellate 
Amphidinium carterae, since it is commonly used as a biotechnological model and produces 
amphidinols, a family of polyol-polyene compounds with antifungal and antimycoplasmal 
activity (Murray et al. 2015). First, we screened families of compounds with multiple hydroxyl 
groups by examining MS2 profiles that contain sequential neutral losses of water, using a script 
programmed in R language for this purpose. Then, we clustered MS2 spectra by molecular 
networking to facilitate the dereplication and discovery of amphidinols. Finally, we used the 
MS2 fragmentation behavior of well-characterized luteophanol D (Morales-Amador et al. 2021) 
as a model to propose a structural hypothesis of nine novel amphidinols. We envision that this 
strategy is a valuable approach to rapidly monitor toxin production of known and unknown 
polyol polyketides in dinoflagellates, even in small culture volumes, and distinguishing strains 
according to their toxin profiles. Our work was published recently in Analytical Chemistry 
(Morales-Amador et al. 2022).

Morales-Amador et al., Analytical Chemistry 94.41 (2022): 14205-14213.
Van Wagoner et al., Natural Product Reports 31.9 (2014): 1101-1137.
Murray et al. Harmful Algae 49 (2015): 19-28.
Morales-Amador et al. Marine Drugs 19.8 (2021): 432.
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Pesticides are non-biogenic chemicals designed to kill pests. These compounds are commonly 
used in agriculture as well as in domestic and gardening applications. Their activity is not highly 
selective being also toxic for other non-target species, including humans [1].

After exposure, the human body typically metabolize and excrete pesticides via urine within 4-48 
hours, depending on the compound. Pesticide exposure levels can be assessed and monitored 
over time by quantifying specific or general metabolites present in urine. While organophosphate 
and pyrethroid pesticides have been generally monitored [2], other groups such as those of the 
triazole and neonicotinoid families have received lower attention.

In the present study, an analytical methodology for the quantification of organophosphate 
and pyrethroids pesticide metabolites in urine has been improved to add fungicides and 
neonicotinoids both parents and metabolites. This improved approach now encompasses 
additional compounds, namely carbofuran, tebuconazole, acetamiprid, imidacloprid, 
clothianidin, thiamethoxam, dinotefuran, along with selected metabolites such as 3-hydroxy-2,2-
dimethyl-3H-1-benzofuran-7-yl, 5-(4-chlorophenyl)-2,2-dimethyl-3-(1H-1,2,4-triazol-1-ylmethyl)-
1,3-pentanediol, N-(6-chloro-3-pyridylmethyl)-N′-cyano-acetamidine, 5-hydroxy-imidacloprid, 
clothianidin-desmethyl, thiamethoxam-desmethyl, and dinotefuran-desmethyl, respectively, 
alongside 6-chloronicotinic acid.

The chromatographic separation of the compounds was performed on a Betasil C18 column 
(100 mm × 2.1 mm, 3 μm particle size). Acetonitrile and a mixture of HPLC H2O with 5% methanol 
and 1% acetic acid were used as a mobile-phases for analysis. The instrumental determination 
is performed by liquid chromatography coupled to tandem mass spectrometry (HPLC-MS/MS).

The optimized methodology has been tested in the analysis of urine samples from 7- and 
8-year-old children from North-Eastern and Southern European studies, including the REPRO_PL 
(Poland) and the INMA-Asturias (Spain) birth cohorts. Preliminary results show similar exposure 
patterns, with higher levels of detection for TEB-OH, TCPY, PNP and 3-PBA. Additionally, DM-
ACE exhibited higher detection rates in Poland compared to Asturias. TCPY, PNP and DM-ACE 
were among the most detected compounds, showing the highest concentrations, whereas in 
Asturias, TEB-OH, DEAMPY, and 3-PBA were predominant. These variations could be attributed 
to different agricultural practices unique to each location.

[1] Barr DB et al., J. Chem. Health and Safety, 15(2008) 20-29.
[2] Garí M Et al., Sci. Total Environ., (2018) 622-623:526-533.
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Dissolved organic matter (DOM) emerges as a mixture of heterogeneous molecules within the 
environment, present across aquatic and terrestrial ecosystems. Constituting of a wide variety 
of compounds, including humic and fulvic acids, polysaccharides, proteins, lipids, and organic 
pollutants, DOM plays key roles in numerous environmental processes, such as pollutant 
transport, metal cation complexation, microbial metabolism dynamics and biogeochemical 
fluxes (Sanchís et al 2021). During drinking water treatment, DOM can act as precursor to 
disinfection by-products (DBPs) upon disinfection  (Li et al. 2017), which have been related 
with adverse effects in human health (Sanchís et al 2021). This phenomenon occurs due to the 
generation of multiple oxidant species produced by chlorine’s interactions with diverse molecular 
substrates, thus induces alterations in the composition of DOM (Li et al. 2017). The study of DOM 
requires holistic approaches, due to the vast diversity of its constituent compounds. Advances in 
analytical techniques such as high-resolution mass spectrometry (HRMS) hyphenated with liquid 
chromatography (LC) have facilitated the characterization and molecular assignment of the DOM 
composition. However, significant gaps persist in our understanding of many parts of the DOM 
composition and functional dynamics (Parsert et al. 2023), especially in different water matrices 
involved in the urban water cycle or after chemical treatment such as chlorine disinfection. 

One possibility for DOM characterization is the assignment of formulas using tools such as the 
Ultra Mass Explore (https://ume.awi.de/) web platform and customized R-scripts, followed by 
the classification of formulas according to Merder et al. (2020). This presentation will show the 
results of testing this approach with different water matrices such as wastewater influent and 
effluent, river and dam water and drinking water at the different stages of a treatment plant. 
These studies may contribute to a better comprehension of DOM dynamics and structural 
attributes across varied environmental contexts.

Moreover, the extraction protocol established by Dittmar et al. (2008) facilitates the discernment 
and qualification of natural DOM constituents. Nevertheless, water disinfection processes can 
significantly induce substantial modifications to DOM composition, resulting in the generation 
of halogenated and polar compounds (Fan et al. 2020).  Consequently, extraction methodologies 
developed for natural waters may not be optimal for disinfected water samples. In this sense, 
our research also aims to evaluate different methodologies focusing on different SPE cartridges 
options that can be used to extract disinfected DOM.

Sanchís et al., Sci. Total. Environ. 76 (2021) 143881.
Li et al., Sci. Total. Environ. 587-588 (2017) 177-184.
Prasert et al., J. Water. Process. Eng. 52 (2023) 103528.
Merder et al., Anal. Chem. 92 (2020) 6832-6838.
Dittmar et al., Limnol. Oceanogr. 6 (2008) 230-235.
Fan et al., Chemosphere 239 (2020) 124790
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Synthetic cannabinoid receptor agonists (SCRAs) currently represent the most consumed NPS 
family in Europe. SCRAs tend to increase their affinity for CB1 and CB2 cannabinoid receptors, the 
main pathway for their psychoactive effects (Fan, Y. et al. 2021). Since the detection of JWH-018 in 
2008, the structures of these compounds have continually evolved to circumvent legislation and/
or enhance their effects, resulting in a growing number of reported SCRAs requiring monitoring 
(Alves, V. L. et al. 2020).

In this work, an alternative method for detecting SCRAs has been developed using a “pseudo-
target” screening approach, a strategy previously developed and used in our laboratory for 
identifying synthetic cathinones (Fabregat-Safont, D. et al 2019). This methodology entails 
monitoring the principal product ions and neutral losses derived from the third and fourth 
generation of SCRAs, based on observed fragmentation pathways. From the data obtained, the 
different moieties of the SCRAs can be inferred and a tentative structure is proposed with the 
help of the database created. The main advantage of this method lies in its capability to detect 
and identify simultaneously a wide range of SCRAs by liquid chromatography coupled to tandem 
mass spectrometry in a single analysis. The effectiveness of this method was demonstrated 
through successful detection of SCRAs in research chemical samples, as well as in an authentic 
urine sample from a SCRAs consumer. This strategy will be especially useful for early and rapid 
SCRAs detection in forensic and toxicological laboratories where only triple quadrupole mass 
spectrometers are available.

Fan, Y. et al., Journal of Pharmaceutical and Biomedical Analysis 193 (2021) 113723.
Alves, V. L. et al. Critical Reviews in Toxicology 50 (2020) 359–382.
Fabregat-Safont, D. et al. Forensic Toxicology 37 (2019) 34-44.
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The detection of the misuse of endogenous anabolic androgenic steroids (EAAS), such as 
testosterone (T), is challenging due to difficulties differentiating the exogenous administration 
from the body natural levels. These compounds are extensively metabolized forming metabolites 
that are the result of oxidation and reduction reactions (phase I metabolites) and conjugation 
with hydrophilic groups like glucuronic acid or sulfate (phase II metabolites). 

Traditionally, EAAS are analyzed for doping control by gas chromatography coupled to mass 
spectrometry (GC-MS), using sample treatments that involve an enzymatic hydrolysis step to 
release the phase I metabolite from glucuronide metabolites, followed by the derivatization of 
the unconjugated forms. Thus, the use of this technique allows the determination of T considering 
the sum of the free and glucuronide fractions. Suspicious samples are then confirmed by 
isotope ratio mass spectrometry (IRMS) through the determination of the isotopic ratio 13C/12C. 
Afterwards, the implementation of tandem mass spectrometry (MS/MS) allowed to improve 
metabolites identification and limits of detection. However, by these approaches, detection 
windows may be short, at least for some administration routes.

Sulfate metabolites are easily ionized by electrospray ionization, thus more recent liquid 
chromatography-mass spectrometry (LC-MS) techniques can be applied to perform the direct 
analysis of these compounds providing a more complete overview on T metabolism. Consequently, 
LC-MS/MS technologies allow to involve in the detection of T misuse also the sulfate fraction and 
to study additional markers potentially able to improve the detection window. To this purpose, 
results obtained from the analysis of urine samples collected in different excretion studies need 
to be compared.

In this work, the improvements in the detection of T misuse in antidoping due to technological 
advances are presented, explaining its evolution over the years by the complementary use of 
the different overmentioned mass spectrometric techniques. 
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The determination of fatty acids is performed within the field of lipid analysis for different purposes, 
such as the early diagnosis and monitoring of certain diseases, to assess the nutritional status of 
individuals or in the search of new biomarkers. Peroxisomal disorders are a group of rare genetic 
disorders causing alterations in several biochemical pathways, the lipid metabolism among 
them, due to the dysfunction of peroxisomes. The main biochemical alteration observed in this 
condition is the accumulation of Very Long Chain Fatty Acids (VLCFAs) in brain and other tissues 
and their determination in plasma is typically used for diagnostic purposes. Consequently, it has 
already been included in some newborn screening programs (De Biase et al., no date). Moreover, 
the polyunsaturated fatty acids (PUFAs) profile is also altered in patients suffering from severe 
forms of the disease and the dietary supplementation with DHA (docosahexaenoic acid) has been 
proposed and tested as an effective treatment (Ge et al., 2017) .From the nutritional point of view, 
many studies highlight the potential benefits of including omega-3 rich foods in the diet and the 
importance of keeping well-balanced levels of omega-3 and omega-6 to maintain a good health 
condition. These compounds are involved in certain biological processes, such as inflammation 
or neurotransmission regulation and their potential relationship with multiple diseases such 
as diabetes, cardiovascular diseases and even cancer, has been suggested, but their role as 
potential biomarkers is still unclear. Therefore, the development of robust and accurate methods 
for the determination of VLCFAs, such as behenic, lignoceric and cerotic acids, and PUFAs, such 
as linoleic (LA), arachidonic (AA), eicosapentaenoic (EPA) and docosahexaenoic acid (DHA), might 
be an interesting tool for the diagnosis and monitoring of peroxisomal disorders and for the 
assessment of the omega-3 to omega -6 ratio under different health and disease conditions. In 
this context, the main objective of this work is the development of an analytical methodology for 
the simultaneous determination of VLCFAs and omega-3 and omega-6 PUFAs in serum samples. 
To ensure the reliability of the results an Isotope Dilution quantification method (Alonso and 
Gonzalez, 2013) using Liquid Chromatography coupled to Tandem Mass Spectrometry (LC-MS/
MS) is developed and validated. The sample preparation procedure, including the addition of a 
mixture of isotopically labelled analogues (tracer) to the serum sample at the beginning of the 
analytical process to correct for systematic and random errors arising from sample preparation 
and measurement is optimized. The optimal conditions for the chromatographic separation and 
ESI-MS/MS detection of the fatty acids are also presented. Finally, the proposed methodology is 
applied to determination of fatty acids in serum samples.

G. Meng-Meng, et al., Clin. Chim. Acta 470 (2017) 24-28.
I.De Biase, et al, Genet. Med. 22 (2020) 686-697.
J.I García et al, The Royal Society of Chemistry (2013).
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The analysis of protein biomarkers is of significant importance in biomedicine and food science. 
Nowadays, it is widely accepted that high performance separation techniques coupled to mass 
spectrometry (MS), such as liquid chromatography-mass spectrometry (LC-MS) and capillary 
electrophoresis-mass spectrometry (CE-MS), are the techniques of choice for reliable analysis of 
proteins, at the intact level or after enzymatic digestion for bottom-up peptide mapping. However, 
in many cases, the protein biomarkers of interest are found at very low concentration in highly 
complex samples, such as certain biological fluids or food contaminated with allergenic proteins. 
Several strategies have been described to enhance sensitivity in LC-MS and CE-MS, including the 
on-line coupling of solid-phase extraction for sample clean-up and analyte preconcentration 
from large volumes of sample. On-line solid-phase extraction capillary electrophoresis-mass 
spectrometry (SPE-CE-MS) is particularly advantageous, as it can be easily automated with valve-
free microseparation set-ups in commercial CE instruments [1-2]. In this communication, I will 
present an overview of our latest developments in SPE-CE-MS using sorbents based on aptamers 
[2-5], which can be selected to recognize protein biomarkers with high affinity and selectivity. 
I will focus on various applications for the analysis of protein biomarkers at the intact level, 
which are related to neurodegenerative and infectious diseases, as well as food allergies [2,4-5]. 
The integration of aptamer affinity, electrophoretic separation, and MS detection enables high-
selectivity, high-sensitivity, and accurate quantification, while avoiding false positives through 
the unequivocal identification of the intact protein of interest.

[1]	 L. Pont, R. Pero-Gascon, E. Gimenez, V. Sanz-Nebot, F. Benavente, Anal Chim Acta, 1079 (2019) 1.
[2]	 R. Pero-Gascon, F. Benavente, Z. Minic, M. V. Berezovski, V. Sanz-Nebot, Anal. Chem, 92 (2020) 
1525.
[3]	 H. Salim, R. Pero-Gascon, E. Giménez, F. Benavente, Anal. Chem., 94 (2022) 6948.
[4]	 M. Vergara-Barberán, E. F. Simó-Alfonso, J. M. Herrero-Martínez, F. Benavente, Talanta, 259 (2023) 
124542.
[5]	 M. Vergara-Barberán, L. Pont, H. Salim, E. Giménez, F. Benavente, Adv. Samp. Prep., 7 (2023) 
100082.
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Artificial intelligence is a technological breakthrough that spans several disciplines and aims to 
create intelligent systems capable of performing tasks that usually require human intelligence. 
Under this purpose today we can see how it is implemented in environments such as healthcare 
as aid in medical diagnosis, in finance where AI models detect fraud and optimize trading 
strategies and in automotive, where AI powers self-driving cars by analyzing sensor data. 

Agilent has long since decided to incorporate this new discipline into both instrumental and data 
processing technology developments.

Today, most Agilent mass spectrometry equipment has computers inside taht leverage AI for 
faster and more efficient adjustment of the equipment itself. In addition, different functionalities 
will be presented that allow the system to make decisions autonomously to obtain a higher 
quality of the data.

Finally, some examples of how Agilent implements AI in data processing will also be shown, both 
for chromatographic data and for Machine Learning processes and the creation of prediction 
models in Big MS Data environments. 
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Persistent and mobile organic chemicals (PMOCs) are highly polar anthropogenic substances 
posing a significant threat to water resources and drinking water. While numerous studies have 
explored their occurrence in environmental waters, there has been limited focus on human 
exposure, hindering our understanding of the human exposome (Kim, D.-H. et al. 2023).

In this study, we aimed to develop and apply an analytical method for screening diverse PMOCs 
in human urine. The evaluated sample preparation procedures included a combination between 
solid phase extraction (SPE) and salt-assisted liquid-liquid extraction (SALLE), and ‘dilute-and-
shoot’ (DS). For analysis, liquid chromatography (LC) coupled with high-resolution tandem mass 
spectrometry (HRMS/MS) was used. Chromatographic separation was studied using reverse 
phase (RP), hydrophilic interaction (HILIC), and mixed mode (MMLC) columns. The HRMS analysis 
was carried out using a hybrid quadrupole–Orbitrap (qOrbitrap) with heated electrospray 
ionization (HESI) operating in Full MS–data dependent MS2 mode for both positive and negative 
ionization (Musatadi, M. et al. 2023, 2024).

After evaluating the different strategies from targeted and non-targeted points of view, 
DS followed by MMLC using a trifunctional column provided the best coverage. Thus, it was 
validated for limits of quantification (LOQs), linearity range, trueness (absolute and apparent 
recoveries), and precision (intra-batch repeatability and inter-batch reproducibility) at spiking 
levels of 5, 25, and 50 ng/mL for 36 diverse PMOCs. This methodology was applied to 150 urine 
samples from adults affiliated with the University of the Basque Country to assess exposure to 
PMOCs. Results revealed that half of the targets were quantified in at least one sample, with 
10 PMOCs detected in over 50% of the samples. For example, artificial sweeteners (aspartame 
and saccharin), biocides (ammonium glufosinate and N-desmethyl-acetamiprid), and industrial 
chemicals (diethanolamine and melamine) could be highlighted. Among these, ammonium 
glufosinate and diethanolamine had the highest concentrations, with geometric mean values of 
1585 and 1681 µg/g creatinine, respectively.

The versatility of the chosen acquisition mode enabled the extension of the target method to 
suspect screening of PMOCs and their phase I and II metabolites (>20,000 suspects). A detailed 
suspect screening workflow was implemented using Compound Discoverer 3.3, analyzing 
all MS2 spectra of potential candidates with the mzCloud library or by in-silico simulation of 
fragmentation using Mass Frontier 8.0. In that screening process, special attention was given 
to avoid potential false positives from human endogenous molecules by using an inclusion 
mass list of endogenous compounds. Suspect screening allowed annotating 44 additional 
suspects at different confidence levels that were not in the target list. Examples include 
N,N-dimethylacrylamide, ethyl methacrylate, N-benzylformamide, methyl benzoate, and 
6-hydroxynicotinic acid. Metabolites such as acetaminophen glucuronide were also screened. 
The results of the present work demonstrate how the proposed methodology based on MMLC-
HRMS can extend chemical coverage, thereby aiding in understanding the complex human 
exposome.

Kim, D.-H. et al., Sci. Total Environ. 892 (2023) 164764.
Musatadi, M. et al., J. Chromatogr. A 1705 (2023) 464141.
Musatadi, M. et al., Talanta 271 (2024) 125698.
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Gastric cancer (GC) is a leading contributor to global cancer mortality, being the fourth leading 
cause of death by cancer in developed countries with one million new GC patients diagnosed 
annually (GLOBOCAN 2020). It is often diagnosed at advanced stages and there are no effective 
therapies for metastatic disease or tumor relapse after surgery with curative intent. So, the 
availability of GC biomarkers is an unmet medical need for the early diagnosis of the disease and 
optimization of the treatment. The analysis of the metabolic pathways dysregulated in tumors 
from different origin has revealed that gastric cancer is one of the tumor classes with higher 
number of metabolic alterations, especially in the glucose and energy metabolism pathways 
(Rosario et al. 2018). Therefore, targeting these pathways can open new avenues in the detection 
of biomarkers for diagnosis/prognosis of GC. 

We have developed a new metabolomics strategy, so-called guided-metabolomics, able to openly 
detect a specific part of the metabolome (Gomez-Gomez et al. 2022). The strategy was focused 
on the detection of carbonyl-containing compounds, highly prominent in the energy metabolism 
pathways, based on the chemical derivatization of this moiety and the detection of derivatized 
compounds by precursor ion scan acquisition mode. Briefly, serum samples were derivatized 
with o-benzyl hydroxylamine, which reacts with ketones, aldehydes and carboxylic acids. After 
that, extracts were analyzed by liquid chromatography coupled to tandem mass spectrometry 
(triple quadrupole) using precursor ion scan acquisition, targeting all the compounds that yielded 
tropylium product ion (m/z 91), as it is the main product ion from the derivatization tag. Finally, 
mzMine 4.0 was used for feature detection, retention time alignment and data normalization, 
and statistical analysis was performed with MetaboAnalyst 5.0. The chemical structure of the 
relevant features was tentatively identified based on observed fragmentation, 

The strategy was applied for the detection of relevant features in a GC cohort containing 127 
GC cases plus 52 healthy individuals. Changes in the levels of several candidate markers were 
specifically detected in GC patients, and some of them were firstly identified based on their 
fragmentation pattern, and then confirmed with reference analytical standards. Analysis of 
historical controls show that the levels of one non-yet elucidated metabolite are upregulated in 
patients with GC, but not in patients with other tumors from the digestive tract, indicating that, 
in addition to candidate diagnostic biomarkers, cancer-specific metabolites can be identified 
using this approach.

GLOBOCAN (2020), https://gco.iarc.fr/
Rosario, S. R. et al. Pan-cancer analysis of transcriptional metabolic dysregulation using The Cancer 
Genome Atlas. Nature Communications 9 (2018) 5330 
Gomez-Gomez et al. Untargeted detection of the carbonyl metabolome by chemical derivatization 
and liquid chromatography-tandem mass spectrometry in precursor ion scan mode: Elucidation of 
COVID-19 severity biomarkers. Analytica Chimica Acta 1196 (2022) 339405
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Metabolomics is becoming a powerful tool within the “omics” sciences for the development 
of treatments and clinical diagnostics [1] distinguishing between two types of complementary 
methodologies: 1) Targeted analysis that aims at the qualitative and quantitative study of one or 
a very small group of compounds or the study of metabolic pathways from the measurement 
of the isotopic distribution of target metabolites. 2) Untargeted analysis which is related to 
the global analysis of metabolic changes in response to disease or genetic perturbations or 
environmental changes [2]. Mass spectrometry (MS) is nowadays the most widely used technique 
in metabolomics.

In recent years, the analysis of exhaled breath has attracted the interest of scientists as it would 
allow the discovery of biomarkers of different types of cancer in a non-invasive manner, such 
as lung cancer. The volume collected is not affected by age, gender or disease status and its 
analysis does not require complex sample preparation procedures that may induce undesirable 
variability between samples [3].  We propose the development of a methodology based on 
a thermal desorption (TD) system coupled to high-resolution gas chromatography (7250 GC-
QTOF, Agilent) for the metabolomic analysis of exhaled breath from healthy and diseased lung 
cancer patients. This study requires the previous optimization of the measurement of volatile 
organic compounds (VOCs) provided by the Markes TD100-XR system coupled to a GC-QTOF 
equipment as well as the evaluation of the analytical characteristics. On the other hand, the 
two internal standardization methodologies for the introduction of internal standards to the 
thermal desorption system will be evaluated. Exhaled breath sampling will be performed using 
BioVOC-2™ devices. Sample storage is first performed in a sampler capable of storing the last 
129 mL of exhaled breath. The same device is used to pass the 129 mL of exhaled breath through 
a tube packed with a sorbent material that retains the VOCs. The packed tubes are hermetically 
sealed and stored until TD-GC-QTOF analysis in the laboratory. After sampling, it will be evaluated 
whether the addition of a gravimetrically controlled amount of the 13C-labeled VOC mixture to 
the adsorption tube itself allows the variability of the intensity of the metabolites found in the 
exhaled breath to be due solely and exclusively to the biological variability between samples. 
Subsequently, this strategy will be compared with other internal standardization strategies such 
as the use of the total ionic signal, instrumental sensitivity, or some representative patient data 
such as weight, age, etc. A principal component analysis of the samples will be used to evaluate 
the different signal standardization processes.

Daniela Pineda-Cevallos acknowledges the Principality of Asturias, Spain, for their financial support 
through the Severo Ochoa scholarship ref. BP22-061 and the financial support offered by ISPA and 
FINBA through the ISPA 2022 intramural scholarship. The Spanish Ministry of Science and Innovation 
is acknowledged for the funding through Project MCIU-22-PID2021-125795NB-I00.

[1] Johnson CH et al., Nat Rev Mol Cell Biol. 17 (2016) 451-459
[2] Chen L et al., Metabolites. 10 (2020) 348.Autor 3 et al., J. Journal 222 (2013) 22-22.
[3] Tang Y et al., Clinica Chimica Acta 495 (2019) 436–445
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Waste from the olive industry is a noticeable source of antioxidant compounds that can be 
extracted and reused to produce raw materials for the chemical, cosmetic, and pharmaceutical 
sectors. Some remarkable components are flavonoids, such as luteolin and its numerous glycoside 
derivatives. Another large group of phenolic compounds is related to dihydroxyphenyl ethanol 
and its esters with elenoic acid, giving rise to renowned compounds, such as oleuropein, highly 
appreciated for their beneficial properties for health. The presence of some hydroxybenzoic 
and hydroxycinnamic acids is also highlighted. Despite the abundant literature available on 
this topic in the scientific forums, some issues on structural elucidation, characterization, and 
quantification of these compounds are still pending. 

Olive leaves represent one of the most abundant waste from the olive oil industry. In this 
work the phenolic composition of olive oil leaves extracts, using liquid chromatography with 
ultraviolet detection coupled to high resolution mass spectrometry (LC-UV-MS) has been 
studied. Olive leaf residue samples have been crushed, homogenized, and subjected to a solid-
liquid extraction treatment with mechanical shaking at 80oC for 2 h using Natural Deep Eutectic 
Solvents (NaDES) choline chloride:glycerol (1:5 m/m, 30% water). The polyphenol identification in 
the resulting extracts has been carried out by high-resolution mass spectrometry (HRMS) using 
data-dependent acquisition mode with an Orbitrap HRMS instrument. More than 60 different 
phenolic compounds have been annotated tentatively, of which ca. 20 have been confirmed 
from the corresponding standards. Some of the most noticeable compounds are oleuropein 
and its aglycone and glucoside forms, luteolin-7-glucoside, 3-hydroxytyrosol, and verbascoside. 
Many of these secondary metabolites present in olive leaf residues also occur in other matrices 
related to the olive oil production process, such as pomace pastes.  Thus, it can be concluded 
that these matrices offer excellent opportunities as sources of antioxidant compounds and that 
their recovery contribute to the recycling and revaluation of these residues. 
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The quality of food products is an issue of great interest in our society. Considering the 
complexity of the food chain, the adulteration of food is increasing, causing food fraud cases, 
so it is important to ensure that all food products are healthy for human consumption. In that 
thematic, drinks are food products easily adulterated. 

Coffee has a beneficial antioxidant activity in humans given by its great number of bioactive 
compounds (being polyphenols the most prominent). Polyphenolic content is related to features 
such as the coffee variety, production region or climate, among other parameters. Hence, 
bioactive compound fingerprinting can be used as a source of analytical data to authenticate 
the origin of coffee (Stiefel et al. 2022).

In the present work, liquid chromatography coupled to high-resolution mass spectrometry (LC-
HRMS) has been applied to characterize and classify coffee samples from different production 
regions. Non-targeted and targeted methods were proposed to obtain metabolomic fingerprinting 
and polyphenolic information from the analyzed coffee samples, respectively. A simple sample 
treatment procedure consisting of just brewing the coffees with water was employed. In addition, 
coffees of very nearby regions were adulterated in percentages of adulteration between 15% 
and 85%, to test the feasibility of the proposed methods to detect and quantify adulteration 
levels.

The obtained targeted and non-targeted LC-HRMS data was considered as a source of potential 
descriptors to be exploited for the characterization and classification of the analyzed coffee 
samples using chemometric methods. The plot of scores obtained by Partial Least Squares-
Discriminant Analysis (PLS-DA) revealed patterns that were perfectly correlated to the production 
regions of coffee samples. Moreover, sample classification and discrimination tend to be related 
to polyphenolic content. 

In addition, coffee adulteration studies with partial least squares (PLS) regression demonstrated 
the good capability of the proposed methodology for the detection and quantitation of the 
adulterant levels in coffee beverages down to 15% adulteration. 

Stiefel et al., Food Chemistry 391 (2022) 133263.
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Nowadays, one of the main concerns in our society is the quality of food. The diverse production 
regions associated with certain food products result in variations in their value and quality, often 
linking specific standards of quality to particular regions. This action may create opportunities 
for fraudulent actions, which affects not only the consumer’s trust but also the primary sector. 
Honey is found among the foods that are likely to be adulterated because of its multiple botanical 
varieties and production regions. Honey is a natural product made by honeybees from the nectar 
of plants or from excretions of living plants or plant-sucking insects and is a valuable product 
in our society. It is a natural sweetener and presents multiple health benefits, emphasizing its 
antioxidant capacity mainly linked to polyphenols. 

In this work, the feasibility of using liquid chromatography coupled to low-resolution mass 
spectrometry (LC-LRMS) fingerprints to classify and authenticate honey according to its production 
region is evaluated. With this aim, a total of 169 honey samples produced in different countries 
(including Spain, Italy, France, Serbia, The Netherlands, Costa Rica, China, Japan, Australia, 
and New Zealand), and with different botanical varieties, were analyzed after a simple sample 
treatment, which consisted on dissolving 1 g of honey in 10 mL of water and a 1:1 dilution with 
methanol previous to the LC-LRMS analysis. Sample fingerprints were obtained by reversed-
phase chromatography (Kinetex C18 porous-shell, 100 x 4.6 mm I.D., 2.6 µm partially porous 
particle size, column) in an AB Sciex 4000 QTrap hybrid triple-quadrupole/linear ion trap mass 
spectrometer working in negative electrospray ionization mode and full scan (m/z 100-550).

The obtained LC-LRMS fingerprints showed that there were chemical descriptors to assess 
honey geographical production region by chemometrics using partial least squares-discriminant 
analysis (PLS-DA). PLS-DA score plots showed grouping tendencies among the samples pertaining 
to the same production region. Very good PLS-DA results based on a classification tree were 
accomplished, showing calibration, cross-validation and prediction sensitivity and specificity 
values of 100% for most of the honey production regions. Besides, calibration and prediction 
classification errors below 25% were achieved, which can be considered very acceptable 
values taking into account the number of samples and their huge botanical variety complexity. 
The obtained fingerprints were also evaluated for the detection and quantitation of honey 
adulterations by partial least squares (PLS) regression based on blended adulterated honeys 
produced in two different countries (adulteration levels from 15 to 85%). Good calibration and 
prediction errors were also observed. Thus, non-targeted LC-LRMS resulted in a good strategy to 
assess honey geographical production region authenticity and to protect the beekeeping sector 
from fraudulent practices.  
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The Agri-food Laboratory is a body attached to the Department of Climate Action, Food and 
Rural Agenda, whose scope of action covers the entire territory of Catalonia.  It participates in the 
different control plans and it works with different matrices to control, among other parameters, 
the presence of residues of veterinary drugs in samples of feed, urine, water and hair. These 
samples are part of National Residue Control Plan (PNIR) and Control Plan and Animal Feeding. 
The Agri-food Laboratory is entrusted with the design, development and implementation of 
quality control analysis methods on agri-food products in accordance with the quality assurance 
criteria required by the European Union and International regulations. In the case of veterinary 
drug residues, the analysis is done using liquid chromatography mass spectrometry (LC-MS/MS). 
In mass spectrometry there can be different difficulties and issues due to e.g. method transfer 
between different equipment, matrix effect and method extraction.

Recently, Agri-food laboratory acquired a new mass spectrometry equipment (SCIEX 7500) to 
improve the analytical methods in order to reach the recommended concentration, to confirmed 
different analytes with the ion trap and to inject routine samples with methods developed 
previously with another equipment. Initially, the methods of veterinary drug residues were 
validated with Xevo-TQ-S-micro and Xevo-TQ-XS. In this case, the issue is that the features of 
Sciex 7500 system are different of the features to this equipment. For this reason, it is not enough 
the direct transfer of the method between the equipments. In some cases, the transitions found 
after infusion are not the same as the transitions of the method validated on the Xevo-TQ-S-
micro or Xevo-TQ-XS.

Related to the matrix effect, in the case of beta-agonists method, satisfactory results were 
obtained with the study of 7 bovine urine samples, 7 porcine urine samples and 6 sheep 
urine samples. On the other hand, in the method of the determination of hormone in urine 
samples, unsatisfactory results were obtained with the same proportion of samples. In this case, 
satisfactory results have been obtained, studying 20 samples of bovine urine and 20 samples of 
porcine urine separately.

In the other hand, other difficulties and issues are related to extraction method. The method of 
the determination of thyreostatics in urine is being developed. In the first extractions, tapazole 
and mercaptobenzimidazole are not detected by LC-MS/MS. After different extractions, it was 
detected that the problem is the last step in the extraction method. The Millex® PVDF syringe 
filter 0.22 µm, retains the tapazole and mercaptobenzimidazole.  
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Flexible silicone molds are increasingly used by consumers for cooking due to their numerous 
practical advantages compared with traditional practices. However, similarly to other food 
packaging materials made of plastic and intended to be used as food contact materials (FCM), 
they are not completely inert (Liu et al. 2021; Helling et al. 2012). In fact, the migration of 
monomers, as well as additives and stabilizers added to these plastics during polymerization to 
improve the properties and durability of the final material, have previously been reported in a 
number of studies (Carrero-Carralero et al. 2019). 

Current legislation on plastic materials and articles intended to come into contact with food 
(Commission Regulation No. 10/2011) assigns to many of these substances specific migration 
limits at levels that may either endanger human health or promote an unacceptable change in 
food composition or the deterioration in its organoleptic characteristics. However, this legislation 
is not applicable to silicones, which are expected to be covered by corresponding European 
national legislation (Simoneau et al. 2016).

In this study, comprehensive two-dimensional gas chromatography−time-of-flight mass 
spectrometry (GCxGC-ToF MS) was used for the characterization of lineal and cyclic siloxanes 
migrating from flexible silicone molds exposed to food simulants to mimic regular domestic use 
and exhaustive extraction (Commission Regulation No. 10/2011). The combination of enhanced 
separation power provided by the technique, the structured chromatograms generated by the 
selected column combination, and the spectral information are determinants to elucidate the 
chemical structure of the complex mixtures of detected siloxanes. 

Acknowledgments: This work is part of the I+D+i project PID2019-106405GB-I00 financed by MCIN/ 
AEI/10.13039/501100011033. Authors thank the Comunidad of Madrid and European funding from FSE 
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Quinoa (Chenopodium quinoa Willd.), a dicotyledonous plant native to the Andean region, is 
recognized as a high-quality food due to its outstanding nutritional properties, including complete 
proteins [1]. In a previous investigation, we comprehensively characterized the proteome of 
four commercially available quinoa grains, encompassing black, red, white, and royal quinoa 
[2]. Nevertheless, there is a gap in understanding how the proteomic profile of raw quinoa is 
affected by processing methods, such as boiling and extrusion, as well as by conventional and 
organic farming practices [3]. In this study, we provide a comprehensive map of proteins from 
both raw (seeds and grains) and processed (boiled and extruded) white quinoa (Salcedo variety) 
cultivated under conventional and organic farming. First, proteins were extracted, trypsinized, and 
analyzed by liquid chromatography-tandem mass spectrometry (LC-MS/MS). The mass spectra 
data were then scrutinized against an extensive quinoa database from The National Center 
for Biotechnology Information (NCBI) via the MaxQuant/Andromeda environment, leading to 
the identification and quantification of 1,796 quinoa proteins. Finally, data interpretation tools, 
including Venn diagrams, distribution bar graphs, heat maps, volcano plots, and Gene Ontology 
(GO) classification graphs, were employed for thorough data inspection and visualization, 
unveiling similarities and differences at the proteomic level between the studied samples. The 
proposed methodology presents, for the first time, a comprehensive map of quinoa proteins 
exposed to different processing and farming conditions, providing essential information for 
improving the nutritional, techno-functional, and bioactive properties of this valuable crop. This 
enhancement may be achieved by selecting quinoa varieties, improving cultivar yield under 
diverse agroecological conditions, or optimizing the industrial processing procedures.

[1]  R. Galindo-Luján, L. Pont, V. Sanz-Nebot, F. Benavente, Foods, 12 (2023) 390.
[2]  R. Galindo-Luján, L. Pont, Z. Minic, Z., M.V. Berezovski, V.  Sanz-Nebot, F. Benavente, Food Chem, 
363 (2021) 130250.
[3]  R. J. Kowalski, I. G. Medina-Meza, B. B. Thapa, K. M. Murphy, G. M., Ganjyal, J. Cereal Sci, 70 (2016) 
91-98.
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The Agri-Food Laboratory of Cabrils is an entity attached to the Department of Climate Action, 
Food and Rural Agenda that serves as a technical base for the analysis of the quality of samples 
intended for animal feed. The analytical procedures carried out there respond to participation in 
official control plans, such as the National Residue Investigation Plan (PIR) and the Animal Feed 
Control Plan (PAA).

Liquid chromatography coupled to mass spectrometry systems is a widely used technique in the 
quality control of animal feed and raw materials, due to its robustness, precision, and reliability.

Triple quadrupole spectrometers (LC-MS/MS) are very versatile in the study of veterinary 
residues and drugs, which are samples of low concentration, thanks to their high selectivity 
and sensitivity. This technique sometimes presents signal suppression or enhancement due to 
matrix effects, which require the use of internal standards. On the other hand, triple quadrupole 
equipment has a high acquisition and maintenance cost.

When working with determinations that require a limit of quantification in ppm units, with 
a high number of negative samples (screening techniques), or with positive samples of high 
concentration, single quadrupole spectrometers are very helpful because, by maintaining or 
simplifying the extraction, chromatography, and ionization conditions, suitable results are 
obtained without resorting to MS/MS coupling.

In the case of determinations of gossypol and theobromine carried out at the LAC, LC-MS was 
chosen because the permitted limits for both analytes, according to the legislation on undesirable 
substances DIRECTIVE 2002/32/EC of the European Parliament and of the Council, of May 7, 
2002, are in the range of 50 mg/kg.

Extraction techniques and chromatographic conditions are described in “UNE-EN-17270-2020 
Animal Feeds. Sampling and analysis methods. Determination of theobromine in feed 
and compound feed” and “UNE-EN-1750-2022 Animal Feeds. Determination of gossypol in 
cottonseeds and feed by LC-MS-MS”, respectively, which served as the basis for the development 
of the analytical method by LC-MS.

The results obtained in validation studies (accuracy, precision, linearity, specificity) conclude that 
the LC-MS technique is suitable for the determination of gossypol and theobromine in feed and 
presents itself as the preferred alternative to LC-MS/MS techniques. 
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The Agri-food Laboratory, an entity within the Department of Climate Action, Food, and Rural 
Agenda, operates in Catalonia. It is responsible for the design, development and implementation 
of quality analysis methods for agri-food products in accordance with the quality standards 
required by the European Union and international regulations. It is involved in various control 
plans, including the control of veterinary drug residues in different samples, which are part 
of the National Residue Control Plan (PNIR) and Control Plan and Animal Feeding. Liquid 
chromatography coupled to low-resolution mass spectrometry (LC-MS/MS) is used to analyze 
residues of veterinary drugs in different matrices, such as urine, feed, hair and water. 

Recently the laboratory has purchased a SCIEX 7500 mass spectrometry instrument to improve 
the capacity of identification and confirmation of analytical methods of Agri-food Laboratory. 
This proposal was preceded by an analytical challenge of the confirmation of positives for 
prohibited substances using different mass spectrometry techniques. Another challenge is 
the matrix effect in determinations like the analysis of hormones in urine due to the different 
composition between animal species.

Related to the positives confirmation detected by LC-MS/MS using different mass spectrometry 
techniques, there are two possible methods: high-resolution mass spectrometry (HRMS) and 
ion trap mass spectrometry. There are various identification parameters such as exact mass 
in HRMS, spectral information about the precursor ion and product ions in HRMS and ion trap, 
which provide additional indication of the presence of confirmed substances. 

Related to the matrix effect of the method to determine hormones in urine sample, interesting 
results were obtained when analyzing bovine and porcine urine samples separately, with 20 
samples of each type. However, unsatisfactory results were obtained with the study of 7 bovine 
urine samples, 7 porcine urine samples and 6 sheep urine samples. 

In conclusion, the use of high-resolution mass spectrometry and ion trap mass spectrometry 
increases the capability to confirm the positives of prohibited substances in veterinary drug 
residue detected by LC-MS/MS. On the other hand, urine samples of different species behave 
differently on matrix effect in hormone determination method.
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Procyanidins are one of the largest subclasses within the proanthocyanidins (PACs) and includes 
oligomeric and polymeric flavan-3-ols, where catechin and epicatechin are the common 
monomeric building units. Depending on the inter-flavan linkage type between adjacent 
monomeric units, procyanidins are classified into A-type or B-type. The large number of possible 
variations due to different degrees of polymerization, monomeric constituents, and the type 
of inter-flavan linkages results in a multitude of potential isomeric forms. This fact makes 
challenging the characterization and identification of these complex mixtures. Procyanidins have 
been detected in a wide variety of foods (grapes, red cranberries, etc.) and have shown bioactive 
properties, but some of the human health benefits depend on the type of proanthocyanidin. 
Therefore, it is important not only to determine the total PAC content but also to identify/
characterize the specific types, which can be useful to detect specific PACs as markers in the 
detection of bioactive fraud products.

This study aims to use an ultra-performance liquid chromatography (reversed-phase) coupled 
to electrospray (negative ion mode) high-resolution mass spectrometry (UHPLC-ESI-HRMS) and 
drift tube ion mobility spectrometry (DTIMS) to perform a non-target screening of procyanidins 
in food extracts (cranberries and grapes). All Ion Fragmentation (AIF) in both Q-Orbitrap and 
Q-TOF has been employed to help in the detection and characterization of new procyanidins. 
CCS (collisional cross-section) values have been obtained for a large group of new procyanidins 
and they have been included in a database for future screening protocols. Ion mobility has also 
been essential for detecting differences in the polymeric procyanidin content when studying 
different mixtures of cranberries and grapes. These studies have enabled the identification of 
procyanidin markers for fraud detection purposes, contributing to ensuring the quality and 
authenticity of food products rich in PACs. 

Agradecimientos: This work has been funded by projects PID2021-122743NB-I00 and EQC2019-005533-P 
from “Ministerio de Ciencia e Innovación” and 2021-SGR-00281 form “AGAUR (Generalitat de Catalunya)”. 
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Menopause is a critical stage in woman’s life, in which cardiometabolic alterations appear, such 
as insulin resistance, obesity or dyslipidemias, leading to an increased risk of cardiovascular 
diseases (R-CVD). These alterations could be reduced by the intake of (poly)phenols, which are 
recognized by their antioxidant, anti-inflammatory and vasodilator properties. However, there 
is a high inter-individual variability in the metabolic responses to the intake of (poly)phenols, 
and therefore in the expected beneficial effects that these bioactive compounds could exert in 
postmenopausal women. This could be due to the fundamental role that gut microbiota plays in 
the biotransformations that (poly)phenols undergo upon intake, which condition the type and 
quantity of metabolites generated and so the magnitude of the beneficial effect (Favari et al. 
2024)distribution, metabolism, and excretion (ADME. Therefore, the aim of this research was to 
characterize the metabolites generated in vivo and excreted in feces of postmenopausal women. 
In order to achieve this aim, a nutritional trial (NCT05255367) was conducted, with the diet of 25 
postmenopausal women being daily supplemented with 85% cocoa dark chocolate and green 
tea, due to their high content in flavan-3-ols, and a juice made of pomegranate, orange and berry 
juices, due to their high content in ellagitannins, flavanones and anthocyanins, respectively, for 2 
months. Along the nutritional trial, feces samples were collected before and after both a control 
period (T0 vs T1) and an experimental period (T1 vs T2). Then, biological samples were analysed 
by HPLC-QqQ-MS/MS following the extraction method proposed by Pede et al. (2020) and the 
analytical method proposed by Brindani et al. (2017).

After dietary supplementation, a total of 43 phenolic metabolites derived from the activity of the 
gut microbiota on the (poly)phenols present in cocoa, green tea, and juice made of pomegranate, 
orange, and berries, were identified in feces. No significant differences were observed in the 
excretion of the different families of phenolic metabolites during the control period (T0 vs 
T1), which were mainly represented by phenolic acids (62%), benzenes (28%), urolithins (6%), 
phenyl-γ-valerolactones (2%), benzoaldehydes (1%) and  flavonoids aglycones (1%). However, 
significant differences were observed in the excretion of phenolic metabolites during the 
experimental period (T1 vs T2), as a result of the daily intake of the (poly)phenol-rich foods. After 
the experimental period, the phenolic metabolite profile was mainly represented by phenolic 
acids (47%), phenyl-γ-valerolactones (20%), urolithins (16%), benzenes (15%), benzoaldehydes 
(1%) and flavonoids aglycones (1%). Furthermore, a significant increase in the total phenolic 
metabolite excretion was observed from a mean value of 4.89 µmol/100g feces at T1 to a mean 
value of 6.72 µmol/100g feces at T2, which was mainly associated with a significant increase in 
the excretion of phenyl-γ-valerolactones and phenylvaleric acids derived from the metabolism 
of flavan-3-ols present in dark chocolate and green tea, and an increase in the excretion of 
urolithins derived from the metabolism of ellagitannins and ellagic acid present in pomegranate 
and berry juices. Phenolic metabolites generated in vivo and excreted in feces will be correlated 
with possible changes in the gut microbiota composition that may be associated with the 
reduction of R-CVD in postmenopausal women. This will help improving scientific knowledge of 
cardiovascular disease, which is currently the leading cause of death worldwide.

Favari et al., Redox Biology (2024).
Di Pede et al., Foods (2020) 1-13.
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In this poster we will show the remarkable performance of the new EVOQ DART-TQ+ system, 
when performing a high demanding analysis with high number of analytes for ultimate sensitivity 
and short analysis times, in difficult matrices. To help improving the capabilities of any laboratory 
involved in food safety, regulation control or any field which requires the best performance 
available for target analysis.
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Novel approach with the combination of DART Impact II QTOF MS.for the direct analysis and 
characterization of unknowns or suspected compounds applicable to microplastics, polymers 
and regular organic compounds analysis. Significatively improves the regular wokflows, 
improving the efficiency and the versatility to analyze compounds not easy to be done by the 
common techniques.



XI REUNIÓN SEEM pósters
66

P-13
Comprehensive methods for drinking water analysis based on European 
Directive 2020/2184

Josep Lliberia1, Jianru Stahl-Zeng2, Oscar Quintela1, Carlos Bueno1, Daniel McMillan3

1SCIEX Spain, 2SCIEX Germany, 3SCIEX United Kingdom

*josep.lliberia@sciex.com

Drinking water analysis is important and all water supply companies need to ensure that the final water product 
they send out into supply networks is safe and complies with state and country regulations, for example, EU 
directive 2020/2184. This directive establishes detection limits for a whole series of compound classes that 
are considering harmful for human healthy and restricted. This work demonstrates the performance of both the 
SCIEX QTRAP 6500+ and SCIEX QTRAP 7500 systems, to be able to answer the challenge. High sensitivity 
and robustness of the methods achieve levels for all legislated compounds without need of extensive sample 
preparation and sample preconcentration step, simply by direct injection.

Standard SOPs will be provided with the necessary information for the analysis of following compound classes:

•	 Haloacetic acids (HAA) where the sum of 6 selected HAAs must not exceed a concentration of 60mg/L.
•	 Pharmaceuticals and personal care compounds (PPCPs), including azithromycin and diclofenac where 

each compound must not exceed a concentration of 100ng/L.
•	 Polyfluoroalkylated compounds (PFAS) where each PFA must not exceed a concentration of 100ng/L.
•	 Polar pesticides where each compound (Glyphosate, Gluphosinate and AMPA) where each PFA must not 

exceed a concentration of 100ng/L.
•	 Acrylamide where must not exceed a concentration of 100ng/L
•	 b-Estradiol where must not exceed a concentration of 1ng/L
•	 4-nonylphenol where must not exceed a concentration of 300ng/L
•	 Bisphenol A where must not exceed a concentration of 2.5mg/L

All methods demonstrated high sensitivity and robustness. Most important, possible combination of different 
compound classes to one HPLC method and easy of change between different methods.
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As a consequence of climate change, there has been a reduction in water sources, in the 
Mediterranean areas, suitable for human consumption, leading to anticipated water shortages, 
droughts, and scarcity in the upcoming years. To address this issue, the utilization of groundwater 
in Mediterranean cities is being investigated due to its lower costs compared to seawater 
desalination. However, the huge consumption of chemicals, increased concentration of organic 
contaminants in drought periods in groundwater sources of pollution and industrialization may 
pollute the aquifers. Groundwater is susceptible to contamination from various sources, such 
as polluted water bodies like rivers, runoff city waters after rain events, and/or reclaimed water, 
since many pollutants are not degraded in wastewater treatment plants. These contaminants 
include insecticides, herbicides, fungicides from agriculture, industrial additives like plasticizers, 
pharmaceuticals and personal care products, etc., and even transformation products or 
metabolites derived from previous substances (Bothfeld, F. et al., 2021). Therefore, for a proper 
management of this resource, it is important to establish quality standards regarding emerging 
contaminants that may be present in it (Selak, A. et al., 2023).

For all above, in this work, one hundred emerging contaminants widely used were selected for 
analysis, with the aim of covering representative pollution sources. Therefore, the properties 
of the selected analytes are unlike, including a wide range of polarities, which in many cases 
is the key factor for selecting the extraction procedure. So, vacuum-assisted evaporation (VAE) 
was used as extraction/preconcentration technique, followed by the determination with liquid 
chromatography and high-resolution mass spectrometry (LC-HRMS), specifically Orbitrap 
(Nikolenko, O. et al., 2024).

The samples were collected in 17 wells through the Besòs River (Barcelona, Spain). Approximately 
70% of the studied contaminants were detected in the groundwater samples, with an average 
concentration of CECs ranging from 0.1 to 224 ng·L-1. In addition, more than 80% of the compounds 
were detected in more than half of the samples.
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The occurrence of contaminants of emerging concern (CECs) has increased in the last decades. 
These substances are released to the environment from a wide variety of anthropogenic 
activities. Notably, they are emitted from wastewater treatment plant (WWTP) effluents, 
highlighting the lack of performance in their removal (Rapp-Wright H. et. al. 2023; Solaun O. 
et. al. 2022). The Water Framework Directive 2000/60/EC considers the monitoring of CECs in 
order to provide the European Commission with high-quality information on concentration of 
these substances in water. For this purpose, the Directive 2013/39/EC introduced the Watch List 
(WL). This mechanism focuses on a limited number of substances temporarily included to collect 
data and to serve as a basis for future revisions of priority substances. Every two years, the 
Commission revises the WL by replacing pollutants for which there is already sufficient data for 
risk assessment and including new ones of emerging concern. In Spain, the General Directorate 
of Water of Ministerio para la Transición Ecológica y el Reto Demográfico coordinates the work 
related to the WL. The current list (4WL) was released in 2022 (Decision 2022/1307/EU) and it 
includes a total of 26 substances: pharmaceuticals, pesticides and UV filters. The heterogeneity 
of the 4WL presents a challenge for the development of suitable analytical methodologies for 
the simultaneous determination of all CECs.

In the present work, a high-throughput liquid chromatography coupled to hybrid high-resolution 
mass spectrometry (LC-HRMS/(HR)MS) method has been developed for the simultaneous 
determination of all CECs included in the 4WL. Chromatographic and mass spectrometry 
conditions have been optimized to fit very different physicochemical properties, limits of 
quantification (LOQ), and concentration levels (Loos R. et. al. 2024). Also, simple and rapid clean-
up strategies have been tested, including direct injection and several online-solid phase extraction 
(SPE) columns, to obtain overall acceptable sensibility, peak shape and linearity. MS2 spectra have 
been individually optimized using both collision-induced dissociation (CID) and higher-energy 
collisional dissociation (HCD) fragmentation modes. LOQ that match the requirements indicated 
in Decision 2022/1307/EU have been achieved for all 26 CECs. Once validated, the method will be 
used in the monitoring of the selected pollutants in 36 samples (20 surface waters and 16 WWTP 
effluents) from several Spanish river basins.

Commission Implementing Decision (EU) 2022/1307, Off. J. Eur. Union (2022) 1–5
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The aquatic environment continuously receives the impact of hazardous substances from 
different emission sources (e.g. industries, medicine, agriculture) that are regularly controlled by 
water management agencies under current regulation requirements. Alongside the investigation 
of the sources of pollution, the detection of non-regulated substances, known as contaminants 
of emerging concern (CECs), in surface waters (SW) underscores potential risks to ecosystem and 
human health. To address the complexity of mixtures of CECs present in SW, we aim to develop 
an Effect-Directed Analysis (EDA) monitoring tool. EDA combines adverse biological reaction 
testing and stepwise fractionation with chemical analysis to prioritize biologically active CECs in 
waters. This method has been demonstrated to be efficient for water quality assessment and 
prioritization of CECs (Huang, S. et al. 2022) (Lopez-Herguedas, N. et al. 2022). The main target 
of this study is to optimize an extraction and fractionation method to be implemented in EDA. 

We first tested a clean-up and pre-concentration method based on Solid-Phase Extraction 
(SPE) for the optimal extraction of CECs in a synthetic SW sample spiked with a mixture of over 
100 CECs comprising several pesticides, pharmaceuticals (antibiotics, antifungals, analgesics), 
artificial sweeteners, contrast agents, among others. Four SPE sorbents and a multi-layer 
combination of sorbents, and different elution solvents were evaluated by recovery tests using 
model compounds. The SPE method showing the most appropriate recoveries (quality criteria: 
70-130 % of rec and RSD<20%) was selected. Extracts were analyzed by full MS+ Data Dependent 
acquisition mode in positive and negative modes using Liquid Chromatography-High Resolution 
Mass Spectrometry (LC-HRMS) with a Waters ACQUITY UHPLC (Waters, Milford, MA) interfaced 
with an electrospray ionization source (ESI) coupled to a Quadrupole-Orbitrap Q-Exactive MS 
(Thermo-Fisher Scientific, Germany). Model compounds were separated in Reversed Phase Mode 
(RP-LC) injecting 10 µL sample in a Waters Acquity Premier HSS T3 (C18) chromatographic column 
(100x2,1 mm i.d., 1,8 µm particle size) at 40 oC. The mobile phase used was ACN and AcNH4 4 mM 
with formic acid 0,1% in water (ESI+); and ACN and NH4F 2 mM in water (ESI-). Quality parameters 
for the SPE-LC(ESI)-HRMS/MS analytical method evaluated for those compounds best recovered 
were the following: linearity, dynamic range, limits of detection and quantification, trueness, 
sensitivity, reproducibility, repeatability and matrix effect.

As the presence of CECs has increased in the past decades and the wastewater treatment plants 
are not properly designed to eliminate them, the analytical methods developed in this study for 
EDA will be valuable to assess concentrations of complex mixtures of CECs in surface waters. 

LC would like to acknowledge the support of the fellowship from the ”la Caixa” Foundation (ID 100010434) to 
develop this project (Fellowship code LCF/BQ/DI23/11990072). VO acknowledges Ramón y Cajal contract funded 
by the Spanish Ministry of Science and Innovation (RyC2021-034685-I). This work was funded by the EU project 
UPWATER project (No. 101081807).

References:
Huang, S. et al. TrAC - Trends in Analytical Chemistry. Elsevier B.V., 2022, Vol. 154, p. 116654. ISSN 18793142
Lopez-Herguedas, N. et al. Science of the Total Environment. 2022, Vol. 850, núm. July. ISSN 18791026



XI REUNIÓN SEEM pósters
70

P-17
Comprehensive two-dimensional gas chromatography coupled to time-of-
flight mass spectrometry for target and non-target screening of emerging 
pollutants in water samples

Pol Chacón(1), Encarnación Moyano(1), Francisco Javier Santos(1) ,*

(1) ChroMS-EnviFood Research Group. Dept. of Chemical Engineering and Analytical Chemistry, 
University of Barcelona, Marti Franquès 1-11, 08028-Barcelona, Spain

*javier.santos@ub.edu, Tel: +34-934034874

Water pollution remains a major ecological and health problem, mainly due to the constant 
release of hazardous and toxic substances into the water bodies through human and industrial 
activities. Today, water resources are increasingly stressed due to climate change and 
industrialization, causing water shortages and deteriorating water quality. To take adequate 
protective measures, novel monitoring methods, and advanced analytical instrumentation must 
be applied to cover priority and emerging compounds as well as their transformation products. 
Gas and liquid chromatography coupled to high-resolution mass spectrometry and tandem 
mass spectrometry are the techniques of choice for the detection and identification of a wide 
range of non-polar and polar contaminants, respectively. Nevertheless, most of the developed 
gas chromatography-mass spectrometry methods are focused on target analysis, leaving many 
unknown compounds and transformation products outside of monitoring programs, and the 
possibility of detecting a broad range of organic compounds in a single procedure is limited. 
Therefore, there is a need to dispose of analytical screening methods that offer rapid and reliable 
detection and identification of the greatest number of contaminants in water. Comprehensive two-
dimensional gas chromatography coupled to time-of-flight mass spectrometry (GC×GC–TOFMS) 
offers substantial advantages over conventional one-dimensional GC for the analysis of trace 
compounds in complex matrices, such as high peak capacity, generation of unique structured 
chromatograms, improved resolution and ability to reduce matrix-related interferences.

The present work aims to develop a reliable analytical method for the determination of non-
polar and semi-volatile organic compounds in river water, groundwater, and influents and 
effluents of wastewater treatment plants (WWTPs) based on solid-phase extraction combined 
with GC×GC–TOFMS. SPE methodology was developed an Oasis HLB cartridge (500 mg, 6 mL) 
and eluting the retained compounds with ethyl acetate. Operational TOFMS (Leco Pegasus BT 
4D TOFMS) parameters were carefully optimized to achieve the highest sensitivity and selectivity 
working in electron ionization and full-scan mode (m/z 45-650) at acquisition rates from 10 to 
200 spectra/s. For the GCxGC separation, a combination of a Rxi-5SilMS (30 m x 0.25 mm ID, 
0.25 µm film thickness) and a Rxi-17 SilMS (1.5 m x 0.1 mm ID, 0.1 µm film thickness) fused-
silica capillary columns (Restek, Bellefonte, PA, USA) was used for the first (1D) and second (2D) 
dimension separations, respectively. A new FluxTM flow modulator (Leco, St. Joseph, MI, USA) was 
evaluated for the GCxGC separation in terms of peak capacity, resolution, and limits of detection 
and quantification. Target, suspect and non-target screening workflows were established for 
the tentative identification of known and unknown contaminants in water samples, using mass-
spectral deconvolution, NIST, and in-house mass spectral libraries as well as 1D and 2D retention 
times. The results and conclusions of this work are presented here.
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Persistent, mobile, and toxic (PMT) chemicals are contaminants of recent interest for urban water 
quality, increasingly at risk due to the rise in urbanization and extreme events. Despite legacy 
and (un)regulated contaminants (e.g., pesticides, drugs, anti-corrosion agents, plasticizers) have 
already been detected in various water sources, there is still a lack of scientific knowledge on 
the source, transport and fate of new chemicals of concern (i.e., absence of comprehensive 
monitoring) in the urban water cycle (Mutzner et al. 2023). Standard water treatments frequently 
prove ineffective in their removal, given the persistence and their high mobility, they can end up 
in both ground and surface waters. In 2019, German environmental authority UBA issued a list 
of PMT substances registered under the REACH, offering a relative prioritization grounded in a 
preliminary emission assessment. 

Stormwater catchment and reuse represent a promising resource, particularly in densely 
populated arid regions marked by water scarcity. Simultaneously, it is acknowledged as a 
significant driver of contamination. This holds true case for “sponge cities”, where urban planning 
and design strategies are crucial for the sustainable management and utilization of rainwater. 
Among these, installation of stormwater blue-green infrastructures (BGI) is a promising practice 
in order to mitigate contamination, while recharging receiving urban aquifer and containing 
combined sewer overflow (CSO) (Spahr et al. 2020).

Here, urban stormwaters “first flushes” from various sites over 3 districts across the municipality 
of Barcelona, collected during the period March to April 2022. Sampling design included 
conventional and pedestrian streets runoff, and BGI effluents. Grab samples were prepared 
for analysis through an evaporative enrichment methodology. 34 PMTs of urban interest, 
18 reported in UBA list, were quantified using a targeted LC-QTOF method employing a HSS 
T3 UHPLC column as separation technique, coupled with a Bruker QTOF mass in bbCID data 
acquisition mode. We detected all targets in at least one sample, among them five chemicals as 
benzenesulfonamide, 1,3 diphenylalanine, di-n-butyl phosphate, tolytriazole and TCPP, resulted 
to be the more abundant and ubiquitous in the urban stormwater under investigation, with 
median concentrations higher than 100 ng L-1. Moreover, BGI effluent segregated from runoff 
waters, resulting in a diminished contamination load. 

PMTs substances impacting urban stormwaters must be monitored in order to prevent spread 
in surface and ground waters and enable safe use for water supply.

Mutzner et al., Environmental Science: Water Research and Technology 9 (2023) 3094-3102.
Spahr et al., Environmental Science: Water Research and Technology 6 15–44. 



XI REUNIÓN SEEM pósters
72

P-19
HIGH RESOLUTION MASS SPECTROMETRY BASED-SUSPECT SCREENING OF ENDOCRINE 
ACTIVE SUBSTANCES IN URINE SAMPLES FROM 8-YEAR-OLD CHILDREN

Julen Segura-Abarrategi (1)*, Erik Mestanza-Castelltort(1), Nicola Montemurro(1) ,Joan Grimalt(1), 
Sandra Pérez Solsona(1)

(1)  Institute of Enviromental Assessment and Water Research (IDAEA), Department of Environmental 
Chemistry, Spanish Council of Scientific Research (CSIC), Jordi Girona 18-26 08034 Barcelona, Spain

 *jsaqsh@cid.csic.es Tel: +34-626-457-193

Endocrine active substances (EAS) are a group of pollutants that are being highlighted by the 
scientific community. The endocrine system is of vital importance in living organisms, as it 
generates, regulates, and releases hormones, which then control essential functions in the body, 
such as growth, metabolism, and reproduction. Therefore, it is essential to study their presence 
in different matrices.

Children are exposed daily to this type of contaminants by different ways of exposure such 
as diet or inhalation, which can potentially damage their health. Child urine is a convenient 
and non-invasive biological sample for assessing this exposure. It can be easily obtained and 
processed, making it a valuable reference in studying environmental contaminants. In different 
studies several compounds such as bisphenols, parabens and certain pesticides have been 
found in urine of 8-year-old children (Hartmann et al., 2023; Žiga Tkalec et al. 2022).

In this study, a suspected screening list of 60 EAS such as herbicides, plasticizers, fungicides, 
lubricants and plasticizers, usually present in the environment has been conducted. 50 urine 
samples from a cohort of 8-year-old children from the same geographical area have been 
analyzed to determine which contaminants from the list are the most prevalent. To carry out 
the analytical determination, high-resolution liquid chromatography coupled to tandem mass 
spectrometry technique was employed by using a Thermo Fischer Q-Exactive Orbitrap MS 
system. Data-Dependent Acquisition method was used to obtain MS/MS data.

For the extraction procedure, a liquid-liquid extraction protocol (LL) with ethyl acetate was 
evaluated. In various multitarget studies of EAS, LL has consistently demonstrated satisfactory 
recovery values as well as the capacity to efficiently extract a wide range of analytes. (Junjie Ao 
et al., 2021; Chang Gao et al., 2024).

From the established suspect list, benzophenone-3 and daidzein were found in all of the 
analyzed samples. Furthermore, these compounds can be annotated in several samples at level 
1 (Schymanski E. et al., 2014). In addition, other compounds were tentatively identified in over 
20% of the samples, such as 2-aminobenzothiazole, terbutryn, pirimiphos-ethyl, pirimiphos-
methyl, tetramethrin, imidacloprid, hexamethoxymethylmelamine, BADGE·2HCl, BFDGE·2H2O, 
and diethyltoluamide. 

Hartmann et al., International Journal of Hygiene and Environmental Health (2023) 1438-4639.
Žiga Tkalec et al., Environmental Pollution (2022) 0269-7491.
Junjie Ao., Chemosphere (2021) 0045-6535.
Chang Gao et al., Environment International (2024) 0160-4120.
Emma L. Schymanski et al., Enviromental Science & Technology (2014) 2091-2516.
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Decreasing freshwater supplies, especially in areas of water scarcity, is a growing problem that 
the whole world must face. Agriculture widely depends on water, and it uses the majority of 
the freshwater. Therefore, alternative water sources must be implemented such us the reuse 
of wastewater for crop irrigation. However, this approach may present a new challenge as 
the presence of organic micropollutants in treated wastewater could be a focus of potential 
contamination of soil and the subsequent uptake by plant and crops, raising the risk of serious 
health problems in humans (Beltrán et al., 2020). This issue underscores the critical need for 
developing sustainable wastewater treatment methods (Valverde et al., 2021) as effluents may 
still contain many types of organic contaminants.

The present investigation contributes to a larger project based on the potential of the use of 
recycled wastewater for the irrigation of orange crops. In a first stage, the objective has been the 
development of methodologies for the determination of 18 pesticides and 15 pharmaceuticals 
in three matrices (soil, orange leaves and fruits). Modified QuEChERS methods were applied 
not only for the co-eluting analyte elimination but also for achieving reproducible extraction 
of the target compounds. The identification and quantification of compounds were carried out 
using liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS) with triple 
quadrupole analyzer. Isotopically labelled internal standards (ILLIS) were used for the majority 
of compounds selected. The extraction procedures were validated at two fortification levels (5 
and 50 ng g-1 in soil, 1 and 10 ng g-1 in fruits and 2 and 20 ng g-1 in leaves) showing satisfactory 
repeatability (RSD ≤ 20%) for most of analytes in the three matrices studied. While in soil and 
fruit most of the compounds presented recoveries within the desired 70–120% range, only over 
50% of analytes were satisfactory recovered in leaves. Matrix effect (ME) was also evaluated 
by comparing the signal of spiked samples to the corresponding reference standard in solvent 
at the same concentration level. In soil, no ME were observed for most of analytes selected. 
However, significant ME values (> 25%) were found in oranges and leaves, so matrix-matched 
calibration solutions were used for the quantification of compounds in both samples.  

The developed methodology was applied to analyze real samples. The insecticide acetamiprid 
was the compound detected at the highest concentration level (more than 20 ng g-1) in one leave 
sample. Other pesticides were found but at lower concentration levels (between 0.3 and 2.8 ng 
g-1). As regards pharmaceuticals, only atorvastatin was found at 1.8 ng g-1 in one soil sample. 
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The determination of illicit drugs in urban influent wastewater (IWW) samples enables the 
monitoring of spatial and temporal drug usage trends and assessment of community lifestyle 
habits. The increasing number of wastewater surveillance studies has emphasized the necessity 
for the development of rapid, high-throughput methods that maintain high quality data. 

This work evaluates the use of a dilute-and-shoot methodology, based on direct injection (DI) of 
centrifuged samples, as an alternative approach to the commonly used sample pre-treatment 
based on solid-phase extraction, for the liquid chromatography-tandem mass spectrometry 
determination of seven widely consumed illicit drugs and their metabolites (amphetamine; 
cocaine metabolite, benzoylecgonine; ketamine; 3,4-methylenedioxymethamphetamine; 
methamphetamine; cannabis metabolite, 11-nor-9-Carboxy-delta-9-tetrahydrocannabinol; 
heroin metabolite, 6-acetylmorphine) in IWW. 

Comparison of both approaches in terms of matrix effects, sensitivity and accuracy, demonstrates 
the DI method suitability to correctly quantify analytes in IWW, with a limit of quantification 
lower than 30 ng·L-1 for most compounds. Hence, the method demonstrated minimal matrix 
effects, while the SPE preconcentration process exhibited partial losses, particularly affecting 
AMPH and METH.

After validation of the method and participation in an interlaboratory exercise, the DI method 
was applied to the analysis of 54 IWW samples collected from different Spanish wastewater 
treatment plants. Additionally, quality controls were incorporated in each analysis batch to 
support the DI method applicability and robustness. 

Finally, a simulation was performed to understand how many cities we would be able to monitor 
when employing the presented DI method for estimating community consumption. Results 
showed that most of the cities participating in SCORE study could be analyzed by the DI method. 
For the cities that could not be monitored the question of a valid cut-off value may raise i.e., if 
concentrations of a certain drug are very low in a city, there may not be a relevant drug problem 
for that substance.

The use of a 10 μL-DI volume reduces time-consuming sample preparation, analysis time and 
measurement uncertainty. Moreover, it supports green chemistry by reducing the consumption 
of organic solvents and it facilitates logistics by collecting, transporting, and storing less sample 
volume. The methodology is therefore especially appropriate for monitoring illicit drugs in large 
wastewater-based epidemiology sampling campaigns or when fast near real-time results are 
expected. 
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We are entering in a new dimension of the Anthropocene age affecting Earth and its vital 
biogeochemical cycles in unprecedented ways. In 2020, (Elhacham, E. et al. 2020) estimated that 
the planet had passed a crossover point where anthropogenically-produced mass, including 
plastics, had surpassed all global living biomass with annual fluxes released to the environment 
estimated at millions of tons.

In this context, increasing concern and research on plastic pollution has engaged scientific 
community to work on the harmonisation of new analytical methodologies able to estimate 
accurately the occurrence of polymers from micro and nanoplastics (MNPLs) in the environment. 
While many of the methods developed for these purposes until now are based on qualitative 
characterisation, there is a lack of quantitative approaches. Here, we propose 2 target mass-
quantitative methodologies employing liquid and pyrolysis-gas chromatography coupled with 
mass spectrometry able to identify and quantify, in terms of mass concentration, polymers of 
MNPLs in different marine compartments analysed along the Atlantic and Southern oceans. Thus, 
both methodologies have allowed for first time figure out the real MNPLs-polymers abundances 
and spatial distribution in a large and representative transect along the Earth avoiding the use of 
spectroscopic and nanometric techniques which are more suitable for particle characterisation 
purposes (particle nature-aggregation, size and shape) and qualitative extrapolations based on 
particle-counting.

The goals of this study were to (1) identify and quantify polymers of MNPLs in marine surface 
waters from the sea surface microlayer (SML, MPLs 335 - 1,000 µm), the underlying water at 5 
m depth (ULW, MNPLs 700 nm – 20 µm), as well as in marine biota captured along this transect 
assessed from the north Atlantic ocean (37 ºN) to the Bellingshausen sea (71 ºS) by the use of 
the 2 mass-quantitative target approaches based on LC(SEC)-HRMS and Py-GC-MS; (2) evaluate 
the fate and behaviour of these MNPLs-polymers during the oceanic air-water interface matter 
exchanges by a comparison between the plastic pollution levels found in the different marine 
compartments analysed in this study together with our previous results reported in Caracci et 
al. 2023) in the marine low atmosphere employing the same target mass-quantitative analytical 
methods.

Elhacham, E. et al., J. Nature 588 (2020) 442-444.
Caracci, E. et al., J. of Hazardous Materials 450 (2023) 131036.



XI REUNIÓN SEEM pósters
76

P-23
EVALUTION OF DIFFERENT STRATEGIES FOR THE ANALYSIS OF MICROPLASTICS IN LAUNDRY 
WASTEWATER BY PYROLISIS-GC/MS

Lúcia Santos(1)(2), Sara Insa(1)(2),*, Andrea Peris(1)(2), Marta Lopez(1)(2), Laila El Khchin El Jolfi(1)(2),  Gianluigi 
Buttiglieri(1)(2), Sara Rodríguez-Mozaz(1)(2)

(1) Catalan Institute for Water Research (ICRA-CERCA), C/ Emili Grahit 101, 17003 Girona, Spain
(2) University of Girona, Girona, Spain

*sinsa@icra.cat, Tel: +34-608510253

Textiles are considered an important source of microplastics, especially microfibers, which are 
released from textiles during their entire lifecycle, from manufacturing, through use to waste 
treatment. It is estimated that globally 3 million tons of primary plastics are introduced to the 
environment, and from this 8% come from washing of textiles. This represents the 4th most 
important source of microplastics into the environment, after tire abrasion (47%), city dust (22%) 
and road markings (20%) (ETC, 2022). During a cycle of washing of textiles from hundreds to 
thousands of microfibers/microplastics are released in washing machines, whose effluent is 
further discharged to urban sewage. In recent years, the reuse of laundry greywater has been 
pointed out as a potential source of reclaimed water that could help to reduce the need for new 
water sources. However, laundry greywater must meet some specifications in order to be reused 
and, for this reason, analytical methodologies that allow the characterization of the presence of 
microplastics in laundry greywater are required.

Currently, there is limited data on the characterization of the presence of microplastics in laundry 
greywater. Due to the complexity of the matrix, analysis of microplastics in laundry greywater is 
a challenging task. In this work, different strategies for the sample preparation were compared 
and followed by the analysis of microplastics by pyrolysis coupled with gas chromatography- 
mass spectrometry (Py-GC/MS). Two laundry greywater samples were analyzed raw and after 
a digestion treatment using hydrogen peroxide adapted from Okoffo et al., 2023. For the 
introduction of the sample in the pyrolysis cup different approaches were tested, namely direct 
insertion of 13 mm diameter membrane glass fiber filters, cutting sample discs from 47 mm 
diameter membrane glass fiber filters with a micro-puncher, and cryomilling of 47 mm diameter 
membrane glass fiber filters that were then introduced in the pyrolysis cup in a weight basis. 
Finally, microplastics analysis was performed using the Py-GC/MS method described by Santos 
et al., 2023.

Results showed the presence of different types of plastic polymers in the laundry greywater, 
such as polystyrene (PS) and polyvinylchloride (PVC). Digestion of laundry greywater samples 
with hydrogen peroxide allowed a better quantification of microplastics, because interfering 
organic materials were removed during the digestion process. 

ETC, Eionet Report – ETC/CE 2022/1, February 2022.
Okoffo et al., Sci. Total Environment 856 (2023) 159251.
Santos et al., MethodsX 10 (2023) 102143.
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The maritime industry is crucial in global trade and transportation but also significantly 
contributes to marine pollution. One of these sources of pollution is plastic ship paints, which 
can deliver micro/nanoplastics (MNPLs), plastic additives, and compounds used because of 
their antifouling properties to the ocean. These substances are known to have adverse effects 
on marine ecosystems. Therefore, new biodegradable paint formulas are being developed to 
achieve a greener solution to antifouling ship paints is being sought.

This study examines four different types of antifouling paints based on biodegradable and non-
biodegradable bases. These paints were exposed to marine conditions in marine mesocosm 
for two months. Samples consisting of 2L water at time 0 and after 2 months were taken to 
evaluate the presence of MNPLs in waters coming from the antifouling paints, while 100 mL 
water was taken at time 0 and every week to evaluate the leaching of any related plastic additive. 
For the study of MNPLs, the samples were filtered and the filter extracted using ultrasonic-
assisted extraction1with toluene followed by the suspect screening analysis by size exclusion 
chromatography coupled to high-resolution mass spectrometry equipped with an atmospheric 
photoionisation source (SEC-APPI-HRMS) for based-foil polymers including the target analysis 
for polybutadiene (PBD), polyisoprene (PI), polystyrene (PS), polypropylene (PP), polyethylene 
terephthalate (PET) and polyethylene (PE) and pyrolysis coupled to gas chromatography (GC) 
HRMS for biodegradable polymers including the target analysis of polylactic acid (PLA), and 
polyhydroxybutyrate (PHB). Plastic additives were extracted and pre-concentrated by solid 
phase extraction (SPE) and subsequently analyzed using a suspect screening by reverse 
phase chromatography coupled to HRMS equipped with an electrospray ionization source. 
Finally, the raw data from the suspect screening of plastic additives was further processed by 
CompoundDiscoverer 3.0 software to identify any possible related plastic additives.

The main results showed the presence of traces of PLA in two of the biodegradable antifouling 
paints, while no based-foil MNPLs were detected in the other two paints. Finally, various plastic 
additives, including flame retardants, plasticizers, UV protectors, and photostabilizers, as well as 
dyes, pigments, and coatings, were identified at level 2 of confidence during the experimental 
time.

1 Vega-Herrera A, Llorca M, Savva K, León VM, Abad E and Farré M (2021) Screening and Quantification of 
Micro(Nano)Plastics and Plastic Additives in the Seawater of Mar Menor Lagoon. Front. Mar. Sci. 8:697424.
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In recent decades, the use of recycled rubber materials has become an important chemical 
industry, as part of promoting circular economy and sustainable development. Rubber materials, 
however, are known to contain high quantities of a series of polymers and additives that in some 
cases, at least individually, are proven to be toxic to animal life and the environment (Avagyan et 
al., 2014). The liberation of these compounds might also be associated to the lifespan of rubber 
materials, which makes recycled rubber all the more concerning (Marsili et al., 2014).

Recycled rubber has been extensively used in the production of artificial flooring, using metallic-
based coloring and a polymeric resin to bind the granules. This flooring can be commonly found 
in children’s playgrounds and sports facilities, like running tracks. The degradation of these 
materials with use, aging and weathering results in the formation of particulate matter, a fraction 
of which is small enough to be inhaled (PM2.5 and PM10). These particles remain deposited on 
the surface, but can become airborne if resuspended by wind and human activity, making them 
potentially inhalable particles (PIP). Moreover, these materials are found in places with high 
physical activity, where people breathe faster and thus inhale more air, like sportspeople in 
running tracks, and children playing in playgrounds. The presence of these particles deposited 
in floors cannot be detected by regular air sampling methods, and their concentration in air is 
highly dependent on environmental conditions. 

In this study, PIP of 2.5 and 10 microns in size (PM2.5 and PM10 respectively) have been sampled 
using an instrument patented by IDAEA-CSIC (Amato et al., 2011), consisting of a rotor that 
collects PM2.5 and PM10 in quartz fiber filters, allowing their subsequent analysis. By vacuuming 
the particles deposited on the floor surface, studies can be done on the potential toxicity of the 
exposition to these particles, and relate them to different parameters, as well as localizing the 
key differences between different kinds of recycled rubber materials normally used. Chemical 
analyses were performed using mass spectrometry coupled to inductively coupled plasma (ICP-
MS), for the detection and quantitation of metals. The application of this novel sampling method 
in recycled rubber flooring might allow for a quick and reliable way of monitoring the generation 
of PIP in these materials.

Amato et al., Atmos Environ (2011), DOI:10.1016/j.atmosenv.2011.06.003.
Avagyan et al., Environ Sci Pollut Res 21 (2014), 11580-11586.
Marsili et al., J Environ Anal Toxicol 5(2) (2014), 265.
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The disposal of end-of-life tires (ELTs) is an important issue in terms of solid waste management. 
In the last decades, the main recycling route is the transformation in crumb rubber, which is 
largely used as infill in playground and sports fields. This microplastic material contains high 
metal concentration including toxic and heavy metals (Ratola et al. 2021) (Celeiro et al. 2018).
Besides, crumb rubber infill of artificial turf fields represents the largest individual source of 
intentional microplastics in the environment. The new EU regulation 2023/2055 bans granular 
infill for use on synthetic sports surfaces but these kinds of facilities will still survive for at least 
a transitional period of 8 years (Commission Regulation (EU), 2023).

This study addresses the element and metal distribution in a high number of real samples 
taken from different urban places, including playgrounds and sports fields from Santiago de 
Compostela (NW, Spain) and surroundings. Most of the samples were collected outdoors but 
some indoor samples were included (e.g. airport playground), as well. Some synthetic and 
natural surface alternatives (cork, sand, soil, and thermoplastic pellets) were also collected and 
analysed. 32 elements including 28 metals (Ag, Al, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, In, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Pb, Se, Sr, Ti, Tl, U, V, and Zn) and 4 metalloids (As, B, Sb, Si) were considered. 
The samples were subjected to an acid microwave digestion. 0.1 g of sample were weighted, and 
1.5 mL of sulfuric acid and 10.5 mL of nitric acid were added to the sample in a Teflon tube. Then, 
the extraction is carried out at 1000W starting at 100ºC (5 minutes) and reaching 220ºC as the 
final temperature. Then, the extracts were adjusted to 50 mL with deionized water and analyzed 
by ICP-MS. 

Zn levels were extremely high, with values between 1-2 % in all crumb rubber samples. Heavy 
and toxic metals such as Pb and Cr were detected in most samples reaching values above 
20 mg kg-1. Some high metal concentrations were found in root retainers made from crumb 
rubber, which could facilitate the plant intake of these toxic metals.  The data were subjected 
to ANOVA analysis, underlining in some cases statistical differences between the metal content 
in playgrounds and football fields. Other materials were shown to be safer alternatives from a 
chemical point of view since they showed much lower toxic metal contents. 

Ratola et al. J. Hazard. Mater. 409 (2021) 124998. 
Celeiro et al. Chemosphere. 195 (2018) 201-211.
Commission Regulation (EU), 2023. 2055 of 25 September 2023 amending Annex XVII to Regulation (EC) 
No 1907/2006 of the European Parliament and of the Council concerning the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH) as regards synthetic polymer microparticles. Off. 
J. Eu. Union L238, 67–88. 



XI REUNIÓN SEEM pósters
80

P-27
THE UPTAKE OF PERSISTENT, MOBILE AND TOXIC COMPOUNDS BY SOIL AND ESCAROLE 
AFTER IRRIGATION WITH CONTAMINED WATER

Victoria Bolos-Sánchez(1)*, Sergi Gregorio-Lozano(1), Eugenio Llorens(2), Pilar Troncho(2), Luisa Liu(2), 
Gemma Camañes(2)

, Begonya Vicedo(2)
, Elena Pitarch(1), Lubertus Bijlsma(1)

(1) Environmental and Public Health Analytical Chemistry, Research Institute for Pesticides and Water, 
University Jaume I, Castellón, Spain
(2) Biochemistry and Biotechnology Group, Department of Biology, Biochemistry and Natural Sciences, 
Universitat Jaume I

*vbolos@uji.es, Tel: 722 28 82 82

The reuse of wastewater for irrigation is recently presented as an alternative and a measure 
against water scarcity. However, due to the inefficiency of wastewater treatment plants to 
remove certain compounds, especially persistent, mobile and toxic compounds (PMTs), it may 
lead to the possible presence of these compounds in irrigation water. Irrigation of crops with 
polluted water can lead to contamination of plants, soils and even groundwater (Sunyer-Caldú 
A. et al., 2022).

The aim of this work was to understand the behavior and the possible accumulation of 
selected PMTs in both plant and agricultural soil after irrigation an experimental plot with 
contaminated water. Nine PMTs were selected for this study: benzophenone-3, clarithromycin, 
imazalil, metformin, sulpiride, terbutryn, tiapride and tramadol. Escarole (Cichorium endivia) was 
cultivated in a greenhouse from May to July 2023. Three different irrigations were applied:  i) 
control (Ctr), i.e., non-fortified water, ii) low fortification level (LF), water fortified at 0.5 µg L- 1 and 
iii) high fortification level (HF), water fortified at 5 µg L-1. One experimental plot was carried out 
with a total of 36 escaroles following the distribution of Latin squares: three lines of plants were 
disposed in a different location each divided into 3 irrigation subgroups (Ctr, LF and HF) of 4 
plants each. For analysis, a pooled sample was obtained from each subgroup of each line. While 
escarole samples were collected at harvest time, soil samples were collected at three times: at 
the beginning, at one month and at harvest. 

Samples were analysed by liquid chromatography coupled to tandem mass spectrometry 
after a prior QuEChERS pre-treatment for the determination of PMTs selected. The results 
obtained for escarole showed that PMTs were absorbed in the plants when HF irrigation was 
used (ranged between 0.1-1.1 ng g-1), being terbutryn and tramadol the compounds with the 
highest concentrations. As expected, in soil samples, the concentration of PMTs increased as the 
cultivation time progressed both in LF and HF irrigation. The pharmaceuticals clarithromycin and 
tramadol were those with the highest concentration levels in the soil (i.e. 102-225 ng g-1 in the 
HF irrigation at harvest time).

Furthermore, the plant physiological state was studied to elucidate whether the accumulation 
of PMTs induced stress in the escarole plants. Plant weight, photosynthetic and transpiration 
rates, chlorophyll content, and the levels of plant hormones involved in stress response, such as 
abscisic acid, were analysed. Despite the observed accumulation of some PMTs in leaves, none 
of the physiological parameters showed significant differences between the control plants and 
those irrigated with fortified water. This suggests that, at these concentrations, the accumulated 
PMTs do not produce damage to the escarole.
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The continuous release of myriad of chemicals in environmental compartments, like aquatic 
ecosystems, is a global growing concern, especially considering the quality of water resources 
in a climate change scenario1. Current monitoring strategies of chemical pollutants in water 
bodies in the European Union commonly encompass individual quantitative chemical analysis 
of specific lists of compounds, regulated under the Water Framework Directive (WFD)2, without 
taking into account the broadly diverse complex mixtures of contaminants of emerging concern 
(CECs) that are typically occurring in the aquatic environment3.

Risk-based approaches have positioned as prominent tools for considering the cause-effect 
interactions between toxicological effects and chemical exposures. This is the case of Effect-
Direct Analysis (EDA) which highlights for being able to detect bioactive CECs by means of a 
comprehensive iterative method: (i) employing bioassays for guiding the prioritization of key 
drivers of toxicity; (ii) enrichment of CECs from the water sample followed by fractionation of 
the extract to reduce the complexity of the mixture in subsequent fractions/sub-mixtures; and 
(iii) performing chemical analysis to identify the toxicants in the bioactive fractions with a high 
level of confidence3. Eventually, the EDA approach allows the accurate prioritization of CECs in 
complex environmental samples from a holistic insight.

This poster presents the development of a chemical analysis workflow for the Non-Target 
Analysis and Suspect Screening to identify unknown or suspected organic CECs present in the 
most relevant fractions in terms of toxicity/adverse effects measured. This workflow has been 
developed and validated using either synthetic mixtures of model CECs and real environmental 
waters such groundwater and surface water, to be implemented on an EDA protocol. The chemical 
analytical method developed is based on Ultra-high Performance Liquid Chromatography 
(UHPLC), working in reversed-phase mode using a C18 chromatographic column; interfaced 
with an Electrospray Ionization Source (ESI), operating in both positive and negative ionization 
modes; and coupled to a high-resolution hybrid mass analyser (HRMS, Q-TOF and/or Orbitrap). 

Following data acquisition, raw data were processed using Compound Discoverer 3.1 software 
(Thermo Fisher Scientific Inc., Waltham, MA) for Orbitrap MS data and MetaboScape 2023B for 
Q-TOF (Bruker Daltonics, Bremen, Germany). Various processing parameters are adjusted for 
the comparison and to improve the identification of bioactive CECs: mass error, peak selection, 
peak rating, number of features, the grouping of signals corresponding to the same compound 
(e.g., adducts) and scan mode (e.g., DIA and bbCID). 

1Bolan et al., Sci Total Environ 909 (2024) 168388.
2WFD; 2000/60/EC
3Hollender et al., Environ Sci Europe 35 (2023) 1-65.
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Synthetic musks are a class of synthetic fragrances additives, which are employed in personal 
care products and household products in order to create pleasant scents and make products 
more attractive to consumers. However, they are considered emerging pollutants because of 
their toxicity, estrogenic imbalance, and carcinogenicity. Furthermore, their presence in many 
environmental compartments (water, soil, air) is mainly due to their low removal in the WWTP 
processes. (Liu et al. 2021). 

Fabric phase sorptive extraction (FPSE) is a microextraction device in which the analytes are 
extracted from complex samples with a sol-gel coating permeable porous substrate and, then, 
eluted into a small volume of desorption solvent. This technique allows the pre-concentration of 
target analytes, the avoidance of clean-up steps, and the reduction of the equilibrium extraction 
time (Kabir et al. 2017). 

The aim of this work is to develop an analytical methodology based on fabric phase sorptive 
extraction followed by gas chromatography coupled to tandem mass spectrometry (FPSE-GC-
MS/MS) for the determination of 12 synthetic musks (including nitro, polycyclic and macrocyclic 
musks) in real environmental waters (Castiñera-Landeira et al. 2024). An asymmetric screening 
experimental design was conducted optimizing the influence of nine factors on FPSE sample 
preparation. These factors included the sol-gel sorbent coating, stirring mode (both extraction 
and desorption), extraction and desorption time, salting-out effect, sample volume and type 
and volume of desorption solvent. Under the optimized conditions, the proposed method 
was validated considering linearity (R2 ≥ 0.990), repeatability (RSD < 9%), reproducibility (RSD 
< 11%) and accuracy (82-110%), showing satisfactory results in all these terms. As a result, the 
validated methodology was applied to real water samples (seawater, river water, wastewater, 
laundry water, etc.), showing the presence of 11 out of the 12 target synthetic musks, including 
three banned nitro musks (musk tibetene, ambrette, and moskene) according to the European 
Cosmetic Regulation.

Liu et al. Crit. Rev. Env. Sci. Tech., 51 (4) (2021) 323-377
Kabir et al. Separations, 4 (2) (2017) 21
Castiñeira-Landeira et al. Microchem. J. 196 (2024) 109542
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Due to the huge demand for agri-food products for the world population’s sustainability, 
some alternatives such as the use of herbicides have been arising to improve their production. 
Herbicides are chemical products that inhibit or remove unwanted plants in crops, benefiting 
the crop’s growth and making its recollection easier. Nevertheless, herbicides can be harmful 
and show adverse effects on health (e.g. carcinogenicity, mutagenicity, reproductive toxicity, 
etc…) and on the environment (e.g. toxic to aquatic life with long lasting effects) (Jurado et al. 
2011). A new alternative that allows reducing the necessary dose of these herbicides as well as 
their environmental impact is the use of amendments based on biochar whose main purpose 
is the carbon sequestration, which has a positive effect in crops’ fertility and growth (Gámiz 
et al. 2019). However, despite having very promising results as a means of mitigation, there is 
little information on the influence and effectiveness of biochar and on the agro-environmental 
behavior of pesticides used for the forage corn cultivation.

The purpose of this work is the development of an analytical methodology based on ultrasound 
assisted extraction (UAE) followed by liquid chromatography coupled to tandem mass 
spectrometry (LC-MS/MS) for the identification and quantification of nine herbicides in soil 
samples (Castiñeira-Landeira et al. 2023). Preliminary experiments (extraction technique, solvent 
extraction, and herbicide recovery comparison in soil with and without organic amendment) 
were carried out. Then, the most critical parameters affecting UAE (percentage of methanol in the 
extraction solvent, extraction time, amount of soil sample, and extraction solvent volume) were 
optimized by design of experiments. Furthermore, the extraction technique used in the official 
EPA microwave-assisted extraction (MAE) methodology (United States Environmental Protection 
Agency) and UAE optimized methodology were compared, showing the developed method a 
better efficacy since microwave extraction gave very poor responses for a few compounds. The 
temperature extraction was also studied. The optimized method was validated and extended 
to other herbicides showing satisfactory results in terms of linearity (R2 ≥ 0.9912) and accuracy, 
obtaining quantitative recoveries (recoveries around 100%) and precision (RSD < 13%). Finally, 
the simple, green, fast and low cost developed method was applied to real samples of agricultural 
soils from Galicia, previously cultivated with corn with and without biochar, revealing the presence 
of 7 out of the 9 herbicides and with S-metolachlor at high concentrations in all samples. 

Jurado et al. InTech (2011) 3-44
Gámiz et al. Agronomy 9 (10) (2019) 588
Castiñeira-Landeira et al. ABC 415 (2023) 7197-7209
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The drugs losartan (used to treat hypertension), lidocaine (anesthetic) and venlafaxine 
(antidepressant) are widely used and are frequently detected in surface waters at concentrations 
of ng·L-1. Its presence is mainly due to the discharge of effluents of wastewater treatment 
plants which do not completely eliminate this type of contaminants (Qian, Y, et al., 2024). 
Furthermore, drugs present in the environment can undergo transformations due to the action 
of solar radiation, and the transformation products (TPs) generated could become even more 
toxic than the original compounds. However, many TPs remain unknown because there is no 
commercially available standard for them. All this forces us to use other techniques that allow 
the identification of unknown compounds, such as high-resolution mass spectrometry (HRMS), 
using transformation pathways, suspect lists and libraries (Hannemann, B. et al., 2016)

In this work, a laboratory-scale photolysis study was carried out for the 3 above-mentioned 
compounds under different conditions. It was found that radiation degrades all compounds 
significantly (direct photolysis), and that the presence of organic matter had practically no 
influence. It was observed how the three compounds were photodegraded between 90-95% in 8 
hours, and, on the other hand, without radiation, degradation was below 40%. LC-Orbitrap was 
used as determination technique, using its DIA and DDA methods for the identification of TPs. 
To do this, firstly, through a bibliographic review, a list of possible TPs was created, detecting the 
formation of several of them after 2-8 hours of exposure, although some of them were degraded 
later. Some examples were the TP-421 (Losartan Carboxaldehyde) from losartan, the TP-207 
(norlidocaine) from lidocaine and TP O-desmethyl-venlafaxine from venlafaxine. Next, with the 
aim of searching for new TPs not yet described, Compound Discoverer was used, confirming 
previous and new TPs.
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The presence of therapeutic and illicit drugs in different environmental aqueous compartments 
including drinking, surface and sewage water samples is of increasing concern. These 
contaminants are constantly emitted into the environment because of their widespread use 
(Acher E. et al. 2017). To deal with this concern, several analytical methods have been developed 
and updated during last years (García-Córcoles, M.T. et al 2019). Nevertheless, the development 
of multiresidue methods that also involved an efficient, reliable, representative, simple and easy 
to implement sampling procedure is still a focus of research. 

In this study, we aimed to develop a multiresidue method for the monitoring of a group of 
therapeutic and illicit drugs and some metabolites covering a wide range of logKow for which 
there are already evidences of their high consumption. An instrumental method based liquid 
chromatography-mass spectrometry in tandem (LC-MS/MS) has been adopted. For the analysis 
of surface water samples, passive sampling based on macroporous ceramic passive samplers 
(MCPSs), which involve in one single step the sampling and extraction of the compounds were 
adopted (Fontanals, N. et al. 2023a). Regarding to sewage samples, 24 h-integrated samples was 
collected during a monitoring week in different wastewater treatment plants and then solid-
phase extract using Oasis HLB sorbent (Fontanals, N. et al. 2023b). 

Firstly, all parameters involved in liquid chromatography separation and detection with tandem 
mass spectrometry with triple quadruple analyser and electrospray ionization has been 
investigated. Luna Omega Polar C18 and a mobile phase composed by 0.1%HCOOH in water 
and 0.1% in acetonitrile working in gradient mode turned to be the best performing conditions, 
achieving a separation of the 32 compounds in less than 30 minutes. All compounds (except 
diclofenac) yielded more intense signal in ESI+ using the protonated molecule as precursor ion 
and reaching instrumental limits of detection in the range of 0.1 to 0.5 µg/L for all the compounds. 

After optimization and calibration of the MCPSs and solid-phase extraction protocol, MCPSs were 
deployed in river for 13 days and some of the drugs occurred with a time-weighted concentration, 
for instance, of 43 ng/L for caffeine, 223 ng/L for tramadol or 175 ng/L for cotinine in river water. 
As for influent sewage samples, all drugs were found with concentration raging from MQL (1 to 
24 ng/L) to 10,393 ng/L, being the highest concentration for tramadol. 
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Biodegradable plastics sourced from renewable biomass, such as polylactic acid (PLA), present 
an environmentally friendlier option for plastic manufacturing. However, there’s a lack of 
comprehensive information regarding their potential ecological footprint to marine ecosystems. 
Many studies have associated microplastics (MPLs) with toxicity in aquatic organisms, e.g., 
oysters (K. Tallec et al. 2018). Also, it is important to highlight their potential to adsorb other 
chemicals on their surface which is an emerging concern because their toxicity could be even 
higher (Llorca et al. 2020).

This work describes the ecotoxicity assessment of PLA biomicroparticles (bioMPLs), Tributyltin 
(TBT) and a mixture of them, in Mediterranean clams in four different tanks, including a control, 
simulating environmental conditions during 35 days (7 days of acclimatization, 21 days of 
exposure and 7 days of depuration). After three weeks of exposure, samples of hemolymph were 
collected in order to observe the metabolomic changes. Hemolymphs were analyzed by means 
of liquid chromatography liquid chromatography coupled to high-resolution mass spectrometry 
using a heated electrospray ionization source operated in negative and positive conditions (LC-
HESI (+/-)-HRMS) (Llorca et al. 2021). The acquisition was performed in full-scan (FS) and data-
dependant acquisition (ddMS2) mode. For the suspect screening approach, the information 
contained in two online databases, Chemspider for structural information and MzCloud, as mass 
spectra database were used. The tentative identification criteria were based on those described 
by Schymanski et al. 2014. Other filters applied were mass tolerance of 5 ppm, the retention 
time (tolerance ± 2.5% min), isotopic fit (>90%), fragmentation and in addition to the mass peak 
resolution and response. The suspect screening was performed as follows; the FS-ddMS2 spectra 
were processed with Compound Discoverer that helped to obtain a list of candidates between 
the ones contained in the inclusion list. These suspect metabolites were finally checked and 
confirmed to level 2 matching the experimental fragmentation spectra and comparing them 
with theoretical patterns encountered in the literature. Finally, coincident amino, bile and fatty 
acids with the available standards were confirmed, identification at level 1. Results showed a 
significant habitant viability, in the tank exposed to the mixture of the contaminants. In addition, 
findings demonstrated, moderated amino acids (e.g., alanine and leucine) and lipids content 
such as fatty acids (e.g., myristic acid, palmitic acid), in all samples in comparison to control and 
confirmed the bioaccumulation of the contaminants tested.

K. Tallec., et al., Nanoplastics impaired oyster free living stages, gametes and embryos Environ. Pollut., 
242 (2018), pp. 1226-1235
M. Llorca., et al., Adsorption and desorption behaviour of polychlorinated biphenyls onto microplastics’ 
surfaces in water/sediment systems Toxics, 8 (2020), p. 59Autor 2 et al., J. Journal 111 (2013) 11-11.
M Llorca., et al., Screening of suspected micro(nano)plastics in the Ebro Delta (Mediterranean Sea). 
Journal of Hazardous Materials, 2021. 404.
E.L Schymanski., et al., Identifying Small Molecules via High Resolution Mass Spectrometry: 
Communicating Confidence. Environmental Science & Technology, 2014. 48(4): p. 2097-2098.
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Tire-Road Wear Particles (TRWPs), originating from the interaction between vehicle tires and 
road surfaces, represent a significant source of pollution of environmental compartments such 
as soil, water, air, and biota. These particles, which include synthetic rubber, fillers, softeners, 
vulcanizing agents, and additives, pose ecological and health concerns. Specifically, Tire Rubber 
Additives (TRAs) and their Transformation Products (TPs) have raised interest due to their 
possible toxicity (Tian et. al., 2020).

Human exposure to TWPs is primarily through inhalation. Other potential routes are dermal 
contact and ingestion of contaminated food or water (Luo et al., 2021). This study aims to 
characterize human exposure to these chemicals using urine samples and silicone bands as 
non-invasive tools. Specifically, urine is a widely used biological matrix, while silicone bands are 
gaining more interest since they can closely relate to dermal exposure (Aerts et. al., 2017).

Preliminary studies were conducted to evaluate the best sample preparation workflows. Pooled 
urine samples were first incubated with β-glucuronidase enzyme solution. Afterward, two 
methods were compared: the first with β-Gone™ filters (Phenomex®) and the second with liquid-
liquid extraction using ethyl acetate. For silicone bands, ultrasound-assisted extraction with 
ethyl acetate and methanol was applied. Extraction time, number of extractions, and volumes of 
solvent used were optimized. 

Instrumental analysis with Liquid Chromatography coupled to Mass Spectrometry was performed 
using a developed target method for 50 common TRAs and TPs that included N,N’-substituted 
p-phenylenediamines (PPDs), benzothiazoles, benzotriazoles, and cyclic amines. Preliminary 
data on healthy volunteers show higher concentrations of benzothiazoles in both silicone bands 
and urine, with concentrations in the range of 2-16 ppb and 0.4-47 ppb, respectively. However, 
we were able to quantify a higher number of compounds in urine samples, suggesting inhalation 
as the main source of exposure.

These methods will be implemented in the framework of the CIRCULATE project to analyze urine 
samples and silicone bands collected from adolescents and their families in two secondary 
schools from the  Barcelona Metropolitan Area. The results will allow us to characterize exposure 
levels and perform health risk assessment.

The authors acknowledge the support of the Economy and Knowledge Department of the Catalan 
Government through Consolidated Research Groups (SGR01150 and SGR00986). The Barcelona Township 
has funded this work in collaboration with La Caixa Foundation (CIRCULATE project, 23S06161-001) and 
the Spanish Ministry of Science and Innovation (TRANSIT project, PID2022-138623OA-100). 
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Compost has played a key role in agriculture as it allows the utilization of soil resources, thereby 
replenishing nutrients. It is defined as the organic matter resulting from the composting process, 
which is an essential element in any soil. In this study, we focused on rabbit manure, which is an 
effective fertilizer that can be used as compost. Using this type of compost presents a challenge 
due to the potential presence of residues of veterinary pharmaceutically active compounds 
(PhACs). Since PhACs may be partially metabolized in the organism after administration, residues 
of these substances can be released into environmental compartments, together with their 
metabolites through excretion (manure). PhACs can reach the agroecosystem via fertilization of 
crops with composted livestock manure, and given their bioactive nature, they pose potential 
health risks to animals and humans exposed (Gros, M. et al., 2019)1. 

The objective was to develop and validate a quantitative method for the analysis of veterinary 
PhACs residues in compost. This involved the enrichment of the compounds of interest and the 
elimination of the matrix from the complex samples, by using a combination of Ultrasound Assisted 
Extraction (UAE) and Solid Phase Extraction (SPE), followed by liquid chromatography coupled 
to tandem mass spectrometry (LC-MS/MS) for its selective and quantitative determination. Six 
PhACs typically administered to rabbit livestock were subjected to study, presenting different 
physicochemical properties and bioactivities.

Two SPE procedures were tested for the purpose of analytical method optimization, in terms 
of spiking, replicates and blanks. The quantitative determination of the compounds of interest 
was based on three different samples of compost, with diverse sample treatments. The first 
procedure applied showed a good recovery for one target analyte, up to 117 % with a %RSD 
of 18. Currently, the second procedure is being revised to improve extraction for all analytes 
studied and achieve better recoveries.
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Contaminants of emerging concern (CECs) are pollutants that are not yet regulated, but are 
susceptible of causing environmental and health effects, often due to their environmental 
persistence and constant emission. This creates the need to develop ways to detect and measure 
them in environmental samples such as wells and river waters, in which they are present at 
low concentration. Measuring them through grab sampling poses limitations, as it is a punctual 
measurement and therefore susceptible to spikes and dips in concentration. On the contrary, 
sampling using passive techniques allows enrichments at the moment for longer periods of 
time, offering the opportunity to create a more realistic image of contamination.

In previous work, the alternative use of macroporous ceramic passive samplers (MCPSs), 
deployed for periods of around a month, was explored for a few CECs (Fontanals et al. 2023). 
MCPSs are ceramic cylinders with high porosity and filled with an absorbent material. The 
porosity allows for slow diffusion of river water inside the sampler, offering an averaged and 
more representative measurement of those CECs which are shown to diffuse linearly (Lacorte et 
al. 2022). Therefore, for their successful deployment, MCPSs need to be calibrated for each CEC 
intended to be measured, in order to demonstrate their linear rate of uptake (Franquet-Griel et 
al. 2017).

In this work, the absorption and diffusion behaviour of 48 CECs in passive samplers was studied. 
30 MCPSs were submerged in water, spiked with the studied CECs and subjected to slight 
agitation to simulate river water conditions. 2 MCPSs were sampled and extracted every 2-3 
days. At the same time, the spiked water was sampled and measured in time, to note whether 
those compounds are stable in water or they degrade. All the samples were analyzed with LC-
QexactiveOrbitrap-MS.

As a result, several compounds showed linear absorption and linear diffusion through the 
ceramic wall, and are therefore calibrated and ready to be measured in future studies, when the 
MCPSs will be deployed in the field.  
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It is well known that polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans 
(PCDD/Fs) and polychlorinated biphenyls (PCBs) are a group of toxic and persistent environmental 
pollutants that are known to bioaccumulate in the environment and within the food chain, 
especially in fatty tissues of living organisms (Jeno et al. 2021). 

These adverse effects have been of great concern for the general population, scientific 
community and health care administration. Particular attention has been focused on solid waste 
incineration (SWI) since these facilities were historically a major source of PCDD/Fs emissions 
(Reis et. 2007). Different studies, with the aim to evaluate the exposition levels of people living 
in the proximity of SWI plants to these pollutants, have been undertaken in the last decades. 
Mainly, reported data show no relationship between PCDD/Fs levels and human diseases in 
general population living near a modern, well controlled SWI (Ulaszewska et al. 2011) as well 
as no significant difference in levels of these pollutants over time or in relation to non-exposed 
population (Santa-Marina et al. 2023).   

The aim of the present study was to monitor (from 1995 to 2023) and compare PCDD/Fs and 
PCBs levels in blood samples from general population living nearby a SWI in the city of Mataro 
and their vicinity (Spain). Up to 8 different campaigns were performed since 1995. At the 
beginning of the study, more than 104 exposed subjects, living <1000 m from the SWI, and 97 
non-exposed subjects living > 3000 m from the SWI were selected randomly from the municipal 
census of Mataró in 1995. Later, in 1999, 100 non-exposed subjects living in the nearby City of 
Arenys de Mar were added to the project. In both groups, exposed and non-exposed, PCDD/
Fs concentrations were similar, with a slight increase from 1995 to 1999 followed by a slight 
decrease from 1998 to 2002 and stabilization afterwards. Our results show that exposure to 
PCDD/Fs and NDL-PCBs is not related with SWI closeness, suggesting that it might be mainly due 
to other sources such as diet, which is widely accepted as the major pathway for human dioxin 
exposure (De Felip et al. 2004). Similar results have been observed by other authors (Santa-
Marina et al. 2003).
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In the last decades, concern about water quality has increased due to the presence of organic 
compounds in the water cycle and, consequently, about the safety of drinking water sources. 
In 2014, Kalberlah et al. (2014) introduced a new class of problematic compounds, the so-
called persistent and mobile organic compounds (PMOCs). PMOCs are extremely resistant to 
degradation in the environment by definition and their presence in water is highly expected 
because their low tendency to sorb to surfaces or to organic matter in soil and sediments. 
However, research dealing with the degradation of PMOCs, aiming to their removal from 
different water matrices are limited. Additionally, a gap of knowledge exists associated to the 
formation of transformation products (TPs) during the applied treatment, and how their release 
could affect ecosystems. 

This study has been focused on the antifungal climbazole (CBZ). This compound is classified 
as a mobile, toxic and persistent drug, and therefore can be included in the PMOC group. CBZ 
is widely used as an anti-dandruff medication and is present in high doses in personal care 
products, and consequently it has been reported in surface water (Montone et al. 2022) and 
treated wastewater (Rousis et al. (2021). To get insight into its possible removal from water, 
four photo-driven treatments have been investigated for the photoinduced degradation of the 
selected PMOC: UV-C/free chlorine (FC), sunlight/FC, UV-C/H2O2 and sunlight/H2O2. Additionally, 
the formation of CBZ TPs, was evaluated. All the treatments were applied to demineralized water 
and real urban wastewater treatment plant effluents spiked with CBZ. Different aliquots (at 
treatment times 0 to 180 min) form the reactor (compound parabolic collectors, CPC, or  an UVC 
pilot plant) were sampled and analysed by high performance liquid chromatography coupled to 
an hybrid quadrupole-time-of-flight mass analyser (HPLC-QTOF-MS). A suspect analysis strategy 
was applied in search for CBZ TPs. To this aim, a suspect list was created including accurate mass 
information of possible TPs reported in literature. In addition, a search for unknown TPs was 
carried out following different strategies: (i) intensity filtering; (ii) search of common fragment 
ions to CBZ as parent compound; (iii) search of typical neutral losses; and (iv) evaluation of mass 
defect. Finally, ten TPs were tentatively identified from the list of suspect TPs, and one new 
chlorinated TP was found, which corresponded to the addition of a chlorine atom to the pyrazole 
ring.
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Impacted ecosystems such as urban rivers, may plan an important role as reservoirs for antibiotic 
resistant (AR) bacteria. (Proia et al. 2018) The main goal of this work was to evaluate the presence 
of antibiotics, the prevalence of antibiotic resistance, antibiotic resistance genes (ARGs) and 
bacteria (ARBs) in two selected areas in Spain, the Ebro Delta, which a sewage-polluted river, and 
the Albufera of Valencia, which is a freshwater lagoon on the Gulf of Valencia in eastern Spain.
Samples were treated following (Gros, Rodriguez-Mozaz, and Barcelo 2012). Main antibiotics 
groups were assessed by suspect screening using ultra-performance liquid chromatography 
coupled with high-resolution mass spectrometry tandem mass spectrometry (UPLC-HRMS/MS). 
ARGs were detected using qPCR to assess aquatic habitats’ emerging microbial contaminants 
vulnerability. Escherichia coli and ARB were grown in parallel by cultivation methods.

Suspect screening analysis revealed 23 tentatively identified antibiotic & related compounds 
(identification at level 2 of confidence), including antibiotics and transformation products. 
Among them, 19 were quantified achieving the level of confirmation (level 1). Despite the 
occurrence of antibiotics being detected in almost all the samples, the concentrations were 
ranging between the MLOQ and 105 μg/L, being influent WWTPs the ones with more charge 
of antibiotics. The most detected groups were quinolones such as ciprofloxacin, roxithromycin 
and ofloxacin, the macrolides antibiotics such as azithromycin, and sulphamide antibiotics 
such as sulfamethoxazole, and trimethoprim. In case of bacteria, despite the microbial load 
decreases in effluent compared to influent wastewater (2-3 log10 on average), the reductions 
between upstream and downstream wastewater do not comply with the latest European 
standards, Regulation (EU) 2020/741 of the European Parliament and of the Council on minimum 
requirements for water reuse.

To conclude, thanks to the possible determination of ARGs and ARBs in samples, this work will 
provide a methodology which can be used as an early indicator for the tracing of pathogens and 
ARGs. Moreover, fecal contamination (E. coli and microbiological indicators) has been found in 
surface waters, even in treated water sources.
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Children are a part of the population that is particularly susceptible to toxicants and, especially, 
to those that can have a harmful impact on their health due to their young age and their chronical 
exposure. In this context, we wanted to investigated the exposure of early stage population to 
commonly known per- and polyflruoroalkyl substances as well as any other new PFAS used 
as a substitute. For this reason, a non-target methodology was developed for the study of 40 
per- and polyfluoroalkyl substances including the banned PFOA and PFOS, among other 18 
commonly known PFASs, and the ones considered as new replacement PFASs such as the short 
TFA, ADONA, GenX, Capstone A and Capstone B, F53B and PFMBOA, among others in urine as a 
non-invasive matrix.

This study includes 185 urine samples from 8-year-old children. The urine samples were 
collected by each participant and preserved at -60ºC until analysis. Very brief, 100 µl of samples 
were spiked with a mixture of internal standards and, then, the proteins and part of the salts 
precipitated with 100 µl of acetonitrile and shacked for 30 min. Afterwards, the samples were 
centrifuged and the supernatant collected in a LC-vial for further analysis.
The final extracts were analyzed by means of liquid chromatography coupled to high resolution 
mass spectrometer Orbitrap by full scan at 70000 of FWHM and data dependent scan of the ions 
at 15000 FWHM. The separation of common PFASs was done with a Hypersil Gold PFP column 
while the short PFASs were separated in an Atlantis Premier BEH C18 AX column.

The main results showed the presence of common carboxylic acid PFASs such as PFPeA, PFHpA, 
PFOA, PFNA, PFUdA and the sulfonates PFHxS, PFOS and PFNS.At concentrations ranging from 
4.9 ng/L (PFNS) to 532 ng/L (PFHxS). In addition, some short chain PFASs have been detected 
in some punctual samples including TFA. The two most frequently detected compounds have 
been the TFA and GenX being present in 51% and 50%, respectively, of samples at quantifiable 
concentrations followed by PFHxS, present on 34% of the samples.
The values detected in this work were comparable to the ones reported for children but at much 
lower concentration compared with the ones reported in the literature for adult people [1] and 
workers from a PFASs manufacture [2]. However, it is important to remark that this study has 
been focused on 8-years-old children so their exposure to these toxicants has been basically 
through the diet and, therefore, these concentrations could increase through the years since 
their exposure could be chronically.  
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We will show the preliminary results of a novel approach of chromatography free screening 
suspects samples and then to only perform quantitative analysis in the ones which are positively 
confirmed, reducing the analytical effort and the overall time and cost in the lab, but maintaining 
the quality and sensitivity of the analytical results.
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The increase of world population and the demand for raw materials of agricultural origin, both 
for human and animal feed, makes the agri-food sector strategic for any country. The top priority 
for agriculture in the coming decades will be to meet the growing global demand for food, while 
preserving the environment. This is only achievable with the development of sustainable farming 
techniques, which in turn involve the sustainable use of pesticides.

These substances can be harmful and show adverse effects on health (e.g. carcinogenicity, 
mutagenicity, reproductive toxicity, etc…) and on the environment (e.g. toxic to aquatic life with 
long lasting effects) (Jurado et al. 2011).

Pesticides, once applied on crops and soils, can be transported and transformed through 
different physico-chemical process, such as (bio)degradation, photolysis, sorption-desorption 
and leaching. One of the main cause of ground and surface water contamination by pesticides 
is the movement of the active substances through the soil, which is governed by the soil 
characteristics, the meteorological conditions, and the chemical properties of the compounds 
(Chopra et al. 2010) (Dagnac et al. 2012). 

The present study includes relevant herbicides for the maize crop with differential characteristics 
such as low dose herbicides (rimsulfuron and nicosulfuron), a biopesticide (spinosad), a highly 
use and easily degraded herbicide (mesotrione) or a chiral herbicide (imazamox).

The objective of this work is to identify and quantify the targeted herbicides in surface water and 
later in soils as second stage of the project. For this purpose, ultrasound-assisted emulsification 
microextraction (USAEME) was the selected technique to extract the analytes from water. Several 
factors, including pH, salt addition, time extraction and extraction solvent were studied and 
optimized by means of an experimental design. After obtaining the best extraction conditions, 
the method was validated and applied to real water samples. The determination was performed 
with liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS) in selected 
reaction monitoring (SRM) mode, as well as with high-resolution mass spectrometry to conduct 
non-target analysis as complementary approach.

Chopra et al. Envrion. Monit. Assess 160 (2010) 123-126.
Dagnac et al. J. Environ. Anal. Chem. 92 (2012) 995-1011.
Autor 1 et al., J. Journal 333 (2013) 33-33.
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Glycoproteins play a crucial role in many important biological processes, which are usually 
mediated by the attached oligosaccharides. These structures, also known as glycans, can be 
altered in many diseases. For this reason, their correct identification and quantification in 
biological samples has become of great interest in many research fields for the diagnosis and 
monitoring of diseases [1]. Human transferrin (Tf) is an acute-phase glycoprotein responsible of 
the iron transport through the blood plasma, and its glycosylation was described to be altered 
in some inflammatory diseases such as rheumatoid arthritis (RA) [2].

In this study, a capillary liquid chromatography-mass spectrometry (capLC-MS) method was 
developed for the separation and detection of glycan isomers using a penta-HILIC column. 
Human alpha-1-acid glycoprotein (AGP) was used as model glycoprotein due to its wide glycan 
microheterogeneity. First, glycans were released from the intact glycoprotein with PNGase 
F, purified by SPE using Hypercarb cartridges and labeled with procainamide (ProA). After 
precipitation with cold acetone, glycans were analysed by capLC-MS. Several chromatographic 
parameters such as the composition and pH of the mobile phase, and the gradient elution 
program were evaluated for an adequate sensitivity and glycan isomer separation. The established 
method was then applied to the analysis of Tf glycans in standards and serum samples from 
healthy controls and RA patients. Tf was purified by immunoaffinity chromatography (IAC), and 
SDS PAGE electrophoresis and protein quantification by capillary electrophoresis with ultraviolet 
detection were used to monitor its purification performance [3]. Subsequently, purified serum 
samples were subjected to PNGase digestion and ProA derivatization. Finally, Tf glycans were 
analyzed by capLC-MS to obtain healthy and pathological glycosylation patterns of this protein 
with the aim of exploring its potential in the diagnosis of RA or other inflammatory processes.

Acknowledgments: These studies were supported by grant PID2021-127137OB-I00 funded by MCIN/
AEI/10.13039/501100011033 and by “ERDF A way of making Europe”. The Bioanalysis group of the UB is 
part of the INSA UB Maria de Maeztu Unit of Excellence (Grant CEX 2021001234 M) funded by MCIN/AEI/
FEDER, UE.
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Congenital hypothyroidism is the most common preventable cause of intellectual disability. 
Newborn screening (NBS) programs typically measure the concentration of thyrotropin 
stimulating hormone (TSH) in blood by inmunometric methods alone or in combination with the 
hormone thyroxine (T4). Recently, a new type of congenital hypothyroidism was described which 
can be missed by current NBS programs:  Iodotyrosine dehalogenase 1 deficiency (ITDD). This 
is a type of congenital hypothyroidism related to the failure of the thyroid enzyme iodotyrosine 
dehalogenase 1 (DEHAL1). This enzyme deiodinates 3-mono- and 3,5-diiodotyrosine (MIT and 
DIT, respectively) and recycles iodide for the efficient synthesis of thyroid hormones. Thus, 
mutations in the gene encoding DEHAL1 result in iodide deficiency, which is associated with 
hypothyroidism, gout and childhood mental and developmental disorders. High levels of iodine 
in the form of MIT and DIT have been observed in patients with overt hypothyroidism due 
to DEHAL 1 malfunction.  (Nicolás J. 1 et al. 2022). In addition, 3-Nitro-L-Tyrosine (3-NT) is a 
biomarker of choice as an elite indicator to measure oxidative stress. 3-NT is generated through 
the nitration of tyrosine by peroxynitrites and other reactive oxygen and nitrogen species, 
leading to the formation of the stable end-product 3-NT. (Barcarolo D. 2 et al. 2022).

Clinical applications based on Mass spectrometry (MS) are continuously expanding in the 
laboratory medicine (Janetto et al 2016) MS typically provides greater selectivity and sensitivity than 
spectrophotometric and immunogenic assays and is considered the most powerful technique 
for the discovery of new clinical biomarkers (Crutchfield et al, 2016). Among the available mass 
spectrometric techniques LC-ESI-MSMS is the most viable and cost-effective analytical platform 
in the clinical laboratory. Liquid Chromatography Isotope Dilution tandem Mass Spectrometry 
(LC-IDMSMS) has been already applied in thyroid hormone metabolism research due to their 
high sensitivity, specificity and reproducibility. (Nicolás J. 1 et al. 2022). 

The objective of this work is the development of a reliable methodology for the accurate and 
precise quantification of creatinine, MIT, DIT, 3-NT and Tyr in urine by isotope dilution using 
LC coupled to ESI-QqQ. All results are expressed versus creatinine concentration for a good 
comparison between samples from different patients. The methodology is validated following 
the Clinical and Laboratory Standards Institute (CLSI) guidelines.

References:
Jannetto P.J., Clin. Chem. 62 (2016) 92-98.
Crutchfield C.A. Clin. Proteonomics 13 (2016) 1-12.
Nicolás J. 1 et al., Roy. Soc. Of Chem. 147 (2022) 1329-1340.
Barcarolo D. 2 et al., Live. Scie. 257 (2022) 104852.
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Autoimmune diseases affect approximately ten percent of the global population (Angum,F., et al. 
2020). They are chronic, complex conditions of unknown origin, for which current treatments are 
predominantly palliative, relying on anti-inflammatories and immunosuppressants. In individuals 
with autoimmune diseases, a breakdown in peripheral tolerance recognition leads to the immune 
system attacking its own cells or tissues (Pujol-Autonell,I., et al. 2015). Professional phagocytes 
engulf apoptotic cells, which display phosphatidylserine (PS) on their outer membrane, resulting 
in the tolerogenic presentation of autoantigens (peptides) that promote specific tolerance. Taking 
profit of this natural process of tolerance induction, a new and promising therapeutic approach 
is being developed using PS-liposomes encapsulating autoimmunity-associated peptides. 
Moreover, by simply changing the encapsulated peptide, different autoimmune diseases can 
be arrested, including type I diabetes, rheumatoid arthritis, multiple sclerosis, and myasthenia 
gravis. The commercialization of PS-liposomes for autoimmune diseases treatment requires the 
successful completion of regulatory preclinical studies, whose main objective is to characterize 
the safety and initial efficacy profiles of the new drug. For this purpose, the development of robust 
bioanalytical methods capable of detecting and quantifying PS-liposomes in blood samples is 
necessary. The accurate characterization of PS-liposomes in serum or plasma samples requires 
their effective isolation, which is not an easy task due to the presence of protein aggregates, 
cells, and other extracellular vesicles (EVs) in biological matrices that share similar compositions 
or sizes. While numerous methods for isolating EVs, particularly exosomes, are documented in 
the literature (Boriachek, K., et al. 2019), studies detailing techniques for liposome isolation from 
biological fluids are scarce.

In this study, a method based on size exclusion chromatography (SEC) is described for PS-
liposomes isolation from serum samples. Different columns were evaluated, Sepharose 2B-
CL in-house packed column and two commercial pre-packed cartridges with different porous 
size. Once the SEC column with better results was selected, the separation method was applied 
to spiked serum samples. The eluted fractions were analyzed by flow cytometry to select the 
ones that contain PS-liposomes. Preconcentration of SEC fractions was then assessed by two 
different methods: centrifugal Vivaspin filters and Nanotrap particles kit, obtaining higher 
recoveries for the last one. A liquid-liquid extraction procedure was then applied to extract 
and separate the lipids and autoantigen peptide encapsulated on PS-liposomes. The organic 
phase, which contains the lipids, and the aqueous phase, containing the encapsulated peptide, 
were analyzed separately by liquid chromatography coupled to mass spectrometry (HPLC-MS), 
avoiding interferences between them. For this purpose, two different HPLC-MS methods were 
developed for the identification and quantification of the compounds contained in each phase. 
The described methodology was applied to PS-liposomes formulations for the treatment of 
different autoimmune disorders and successful results were obtained in all cases.
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Although science and technology have improved the quality of life, the boom of contaminants 
of emerging concern (CECs) has increased the exposure of human beings, living organisms and 
the environment to new threats. In this way, the effect of the environmental factors and the 
food safety may have over the human health emphasizes the need to link all these fields to 
ensure the sustainable development. This paradigm, known as One Health, is gaining more 
attention during the last years leading to through biomonitoring programs to assess the 
presence of CECs in different biofluids. These CECs could have a vast range of physicochemical 
properties and thereby, it is necessary to broad the scope of the analytical approaches based 
on mass spectrometry to ensure a reliable determination of the exposure to CECs. However, 
biofluids are generally complex matrices that could lead to a significant ion suppression when 
the electrospray source (ESI) is used, thus hindering the unequivocal identification of CECs and 
limiting their quantification at very low concentration levels.    

In this work, ammonium fluoride (NH4F) has been proposed as an alternative to commonly used 
additives such as formic acid or ammonia to enhance the ionization efficiency of CECs. First of 
all, since NH4F could lead to the generation of HF at pH lower than 3.0, the safety operation 
of this additive was checked by ensuring a pH higher than 4.5. Then analytical responses of 
the standard mixtures including benzophenones, per- and polyfluoroalkyl substances (PFAS), 
bisphenols and parabens were evaluated in both positive and negative ion mode, showing a 
significant improvement (up to 30-fold) in certain cases. The use of this additive was then tested 
on the analysis of biofluids such as urine, follicular liquid and breast milk, showing its good 
performance to decrease the limits of detection in the analysis of complex samples with large 
matrix effect.
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Honey, a natural foodstuff rich in carbohydrates, is highly appreciated by its nutritional value 
and sweet taste, but also by its pleasant and characteristic aroma profile that plays a relevant 
role in honey selection by consumer (Quintanilla-López, 2022). In the monofloral honeys, nectar 
from a single type of flower predominates and, therefore, these hold distinctive organoleptic 
properties and are more valuable than multifloral honeys. Honey is consistently identified 
as one of the food commodities most frequently subjected to fraud because of its high price 
and limited production. Melissopalynology, sensory and physico-chemical analysis have been 
traditionally used for characterization of honey botanical source; however, these approaches 
are time-consuming procedures which require highly trained personnel or present limitations 
for authentication of several honey types (e.g. under-represented pollen in lavender honeys).
It has been described that, among others, honey authenticity can be assured by fingerprinting 
of its volatile composition, which in turn is influenced by the botanical source as well as by 
the geographical origin, storage conditions, processing, etc. The sensitivity and high selectivity 
provided by Gas Chromatography coupled to Mass Spectrometry (GC-MS) has made of this 
technique the most used for the analysis of the complex mixtures of volatiles usually present 
in different honey types. For the required isolation/ preconcentration of volatiles from honey 
matrix prior to GC-MS analysis, Headspace-Solid-Phase Microextraction (HS-SPME) is by far the 
most commonly used because of its advantages in terms of simplicity, speed, affordability and 
for being a solvent-free technique.
The objective of the present study was to evaluate for the first time the potential of HS-SPME-
GC-EI-HRMS Orbitrap in combination with chemometrics as a high throughput approach for the 
screening of honey botanical sources (lavender (Lavandula angustifolia), cantueso (lavandula 
stoechas) and thyme).
A total of thirty-five Spanish honeys from different botanical origin were selected for this study: 
lavander (23), cantueso (3) and thyme (9). Honey samples (2 g) dissolved into 1 mL of Milli-Q 
water and 0.25g NaCl were added. SPME sampling was done in headspace mode at 60 ºC for 
30 min, after equilibrating for 10 min. Constant stirring was set during the whole procedure. 
Volatile isolation was done using a fully automated SPME autosampler (Thermo) provided with a 
75 μm divinylbenzene/carboxen/ polydimethylsiloxane (DVB/CAR/PDMS) SPME fiber. GC-HRMS 
analysis of honey volatiles were carried out on a GC-QExactive from Thermo in full scan mode 
at 60k FWHM resolution. Compound Discoverer 3.3 was used for peak picking, retention time 
alignment, normalization and NIST searching, while EZInfo was used for multivariate analysis 
and chemical markers discrimination.
The unbiased PCA performed as exploratory analysis of the data obtained showed a significant 
difference between the honey groups. Subsequently, after examination of the Data with PCA, the 
partial least squares discriminant analysis (PLS-DA) was applied to try to reach a target grouping. 
The PLS-DA obtained, and its corresponding loading plot reach a good classification of honey 
samples with 61% of the variance explained with 3 components and 35% of the predicted. The S- 
plot from the OPLS-DA permitted to highlight the markers more relevant for this differentiation 
with a p(Corr) > 0.7 obtaining 3 compounds which had a higher abundance in thyme and 3 
others in Lavander samples. These preliminary results will be validated by analyzing another lot 
of honey in the summer season.

Quintanilla-López, J.E., Lebrón-Aguilar, R.; Soria, A.C., JLWT Food Science & Technol. 169 (2022) 114017.
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Glaucoma is a complex eye disease causing progressive vision loss and irreversible blindness, 
with 3.5% prevalence in people aged 40-80. Glaucoma diagnosis require the combination of 
clinical exam, intraocular pressure measurements, and the interpretation of visual field and 
structural imaging parameters. However, the clinical diagnosis of glaucoma usually occurs late, 
by which time up to 40% of neurosensory cells may be lost. Molecular biomarkers of glaucoma 
may be helpful as indicators of pathogenic processes observed during the disease’s onset and 
potentially beneficial in its early diagnosis and management (H.A. Quigley et al. 2006).

The discovery and implementation of glaucoma biomarkers are hampered by major difficulties, 
including patient recruitment, sample selection and molecular analysis strategy. Currently, 
metabolomic profiling analysis of body fluids may contribute to a better understanding and 
earlier diagnosis of glaucoma, although the number of studies carried out to date is limited. High-
resolution mass spectrometry is the most widely used technique for metabolomic fingerprinting 
because, in combination with a chromatographic separation technique, it allows the detection 
of the mass spectra of thousands of metabolites.

In this work, a multi-platform metabolomics approach will be developed to increase the 
coverage of the analysis, including a gas chromatograph (GC) and a liquid chromatograph (LC) 
coupled to a high-resolution Q-TOF (A. Zhang et al. 2012). Metabolomics fingerprint analysis in 
the serum of 40 patients diagnosed with the most prevalent forms of glaucoma (primary open 
angle glaucoma and pseudoexfoliative glaucoma) and 20 control individuals, matched in sex 
and age, and who were studied in this discovery study. Samples were independently analyzed 
by LC-QTOF and GC-QTOF. Statistical analysis was performed using Metaboanalyst and Mass 
Profiler Professional software, including unsupervised principal component analysis (PCA) and 
supervised orthogonal partial least squares (OPLS), which allowed us to build prediction models 
with a high accuracy when assigning to which group each sample belongs. This untargeted 
multiplatform strategy permitted to identify systemic alterations of metabolites in patients with 
glaucoma, with a high probability of prediction, that will be confirmed in a second validation 
phase studying new recruited patients.
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In recent years, there has been a significant increase in the use of new psychoactive substances 
(NPS), being synthetic cannabinoids receptor agonists (SCRA) the most widely consumed family 
nowadays. The identification of these compounds in biological matrices poses a significant 
challenge for toxicological and forensic laboratories due to the large number of molecular 
structures available in the market, their continuous evolution through minor structural changes 
and the fast metabolism they undergo. Therefore, studying the metabolism of SCRAs is essential 
in order to stablish adequate biomarkers to facilitate the detection of drug intoxications (Diao, 
X. et al. 2016). In vivo metabolism studies using mice or rats, coupled with high-resolution mass 
spectrometry (HRMS), offer valuable insights into the metabolic patterns of NPS (Fabregat-
Safont, D. et al. 2022).

In this research, the metabolism of nine SCRAs with different structures (5F-AB-PINACA, 5F-AMB-
PINACA, ADB-FUBINACA, AMB-FUBINACA, APINACA, CUMYL-4CN-BINACA, SDB-005, THJ-2201 and 
EG-018) has been studied in serum, after in vivo metabolism of male Sprague-Dawley rats, using 
liquid chromatography coupled to quadrupole-time of flight mass spectrometry (LC-QTOF MS). 
Metabolite detection and elucidation were approached through two different strategies. Firstly, 
a targeted screening was performed searching for in vitro metabolites previously reported in the 
literature. Subsequently, non-reported metabolites were sought based on their fragmentation 
pathway, assuming that the parent compound and its metabolites share some fragment ions. 
Preliminary results show that despite the great structural variety among the compounds studied, 
some biotransformations are common to many of them, such as hydroxylation, carboxylation 
and N-dealkylation, among others.

Diao, X. et al. Clinical Pharmacology & Therapeutics 101 (2017) 1532-6535.
Fabregat-Safont et al. Communications Biology 5 (2022) 161.
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Incorporating Quantitative Analysis in a HILIC Polar Metabolomics Workflow with the New 4th 
Generation 6495 LC/Triple Quadrupole.

Targeted metabolomics methods provide a sensitive and precise measurement of metabolites 
with a large dynamic range. Previously described is a HILIC polar metabolite workflow using Bravo 
Sample Prep Platform with cells or plasma, a 1290 Infinity II Bio LC for improved performance 
of metal sensitive analytes, and a 6495 LC/TQ mass spectrometer with a database of ~500 polar 
metabolites and retention times (Figure 1).1 The speed of the 6495 LC/TQ allows for hundreds 
of analytes in both positive and negative ion mode to be analyzed with precision in the same 
injection. This workflow and database can be deployed in several ways, from metabolite pathway 
discovery (profiling) to semi quantitative analysis of hundreds of analytes in a sample, or for 
absolute quantitation using isotopically labeled internal standards.

Described here is an update to the HILIC polar metabolite workflow showcasing the new 4th 
generation 6495 LC/TQ which has improved ion optics for increased sensitivity. The workflow 
update also incorporates the use of commercially available isotopically labeled internal standards 
for absolute quantitation of certain analytes. New 13C transitions were added to the database 
and quantitative performance was evaluated and described here. These transitions provide easy 
adoption of semi or absolute quantitative studies for researchers wanting even more precision 
and accuracy in their studies. 

Furthermore, analyte quantitation was completed on cell and plasma sample extracts processed 
using the Bravo Sample Prep Platform, showcasing a comprehensive quantitative workflow of 
complex samples.1,2

1: Van de Bittner, GC et al. An Automated Dual Metabolite + Lipid Sample Preparation Workflow for 
Mammalian Cell Samples. Agilent Application Note 5994-5065EN. 2022.
2: Sartain, M et al. Enabling Automated, Low-Volume Plasma Metabolite Extraction with the Agilent 
Bravo Platform. Agilent Application Note 5994-2156EN. 2020. 



XI REUNIÓN SEEM pósters
104

P-51
Lipidomics as a QC tool in the synthesis of phytoceramides through metabolic 
engineering

Margalida Artigues(2), Jordi Guixeras(1), Magda Faijes(1), Antoni Planas(1)

(1) Laboratory of Biochemistry, Institut Químic de Sarrià, Universitat Ramon Llull, 08017 Barcelona, 
Spain
(2) Department of Analytical and Applied Chemistry, Institut Químic de Sarrià, Universitat Ramon Llull, 
08017 Barcelona, Spain

*margalida.artigues@iqs.url.edu, Tel: +34-932-672-000

Glycosphingolipids (GSLs), a subclass of glycolipids found in the cell membranes of organisms 
from bacteria to humans, are the major glycolipids of animals. GSLs play a crucial role in 
membrane microdomain organization, in signal transduction, in the regulation of membrane 
surface proteins (Zhang T, et al. 2019) and the activation of iNKT cells (Bendelac A, et al. 2007). 
Phytoceramide is a type of GSL with special importance in biomedical applications, such as 
vaccine adjuvants (Carreño LJ, et al. 2016) or immunotherapies (Macho-Fernandez E, et al. 2017), 
due to its immunomodulation bioactivity. 

Phytoceramide can be used as an intriguing precursor molecule for complex biomedical 
compounds. However, its practical use is currently limited due to production constraints. Natural 
extraction of phytoceramide yields low quantities, and chemical synthesis is challenging due to 
the molecule’s structural complexity (Wieland Brown LC, et al. 2013). Nevertheless, an alternative 
cell factory approach by means of metabolic engineering of a host microorganism can address 
these limitations.

Saccaromyces cerevisiae, a well-studied microorganism, has an active phospholipids metabolism 
including the biosynthesis of various precursor ceramide species such as dihydroceramide, 
phytoceramide, and 2-hydroxylated forms derived from acylation of dihydrosphingosine and 
phytosphingosine . (Wieland Brown LC, et al. 2013)

In this project, different engineered yeast strains are being developed to enhance lipid metabolism 
and increase the availability of phytoceramide. This is achieved through gene modifications 
(overexpression and knoch out) of selected genes in the pathway. To evaluate the impact of the 
metabolic engineering designs, it is crucial to identify and quantify the ceramide species and 
sphingosine precursors. Here we report a lipidomics approach using the LC-HRMS technique as 
a quality control for the metabolic engineering designs. Chromatographic separation of lipids is 
achieved using a ACQUITY BEH C18 (1.7 mm, 2.1x100 mm) column and applying a gradient mode. 
Mobile phases are MilliQ/ACN (40:60) and IPA/ACN (90:10), both containing 0.1% formic acid and 
10 mM ammonium acetate. A QTOF instrument is used to perform targeted determination of 
phytoceramide and non-targeted lipidomics. Compounds are ionized by electrospray ionization 
(ESI) in positive mode and top 5 candidates are recorded using a Data Dependent Analysis (IDA). 
Identification of compounds is performed by comparison of the acquired MS/MS fragmentation 
profiles with MS-DIAL lipidomics libraries. A principal components analysis (PCA) is applied to 
group samples and the most characteristic compounds from each group are identified. This 
analysis provides valuable insights into the effectiveness of the engineering approach and the 
overall metabolic profile of the modified yeast strains. 

Zhang T et al., Front. Immunol. 10 (2019) 90.
Bendelac A et al., Annu Rev Immunol 25 (2007) 297-336.
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P-52
Analysis and Additive Screening using Thermal Desorption/Pyrolysis DART-MS

Miguel Angel Perez1, Elena Bueno1, lliam L. Fatigante3; Sam P. Putnam3; Kushal Modi3, Pedro 
Cano2

1 Bruker Applied Mass Development Lab. Madrid 1,2 Bruker Española S.A., Madrid, Spain   3 Bruker 
Applied Mass Spectrometry, Billerica MA, USA

Novel approach with the combination of DART Impact II QTOF MS.for the direct analysis and 
characterization of unknowns or suspected compounds applicable to microplastics, polymers 
and regular organic compounds analysis. Significatively improves the regular wokflows, 
improving the efficiency and the versatility to analyze compounds not easy to be done by the 
common techniques.
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