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VENDOR SEMINAR:  

Using Cutting-Edge Mass Spectrometry Technologies to 
Address New Food Safety Challenges 
 
 
EU compliant routine quantitation of dioxin and dioxin-like compounds by    GC-
MS/MS with advanced electron ionisation source 

Adam Ladak1, Jane Cooper2, Richard Law2, Alexander Schächtele3, Tim Anderson1 and Cristian 
Cojocariu2 
1Thermo Fisher Scientific, Austin, TX 
2Thermo Fisher Scientific, Runcorn, UK 
3European Union  
ReferenceLaboratory (EURL) for Halogenated POPs in Feed and Food, Freiburg, Germany 

Corresponding author – E-mail: adam.ladak@thermofisher.com 
 
Regulatory changes in Europe in 2014 allowed GC-MS/MS to be used for confirmatory analysis and 
control of maximum levels (MLs) and action levels (ALs) of dioxins and dioxin-like PCBs in food and 
feed samples. In this study, the performance of a Thermo ScientificTM TSQTM 9000 GC-MS/MS 
system equipped with an Advanced Electron Ionization (AEI) source was evaluated for the routine 
analysis of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in solvent standards and 
food/feedstuff samples. Chromatographic separation was performed using a TG-Dioxin capillary 
GC column. Acquisition, processing, and reporting of the data were performed using Thermo 
Scientific™ Chromeleon™ 7.2 Chromatography Data System (CDS) software. Excellent agreement 
between the measured TEQ values and the supplied  
Referencevalues from the EURL was obtained. A custom LOQ standard was also analysed at regular 
intervals throughout all PCDD/F sequences, in order to demonstrate the sensitivity required to 
maintain LOQs compliant with 1/5th maximum levels. Ion ratio tolerances were maintained at ±15% 
and RF deviation of less than 30% from the calibration average. System stability was tested by 
analysing dioxin samples continuously for two weeks. 
 
 
Recent developments in the analysis of pesticides and contaminants in food 
using LC- and GC-Orbitrap Technology 

Richard J Fussell1, Charles Yang2 
1Thermo Fisher Scientific, Hemel Hempstead, UK 
2Thermo Fisher Scientific. San Jose, CA, USA 
Corresponding author – E-mail: richard.fussell@thermofisher.com 
 
This presentation will provide an update on the use of High Resolution Accurate Mass (HRAM) 
Orbitrap™ mass spectrometers for the targeted and screening analysis of GC, and LC, amenable 
pesticides and contaminants in food. The UHPLC-HRAM system offers a high degree of selectivity 
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THE SEPARATION OF ADVANCED GLYCATION ENDPRODUCTS (AGE) ISOMERS MG-
H1, 2 AND 3 AND GH-1, 2 AND 3 IN FOOD MATRICES 

Stefan P.J. van Leeuwen*(1), Anouk Lentjes(1), Stanislava Vonsovic(1), Antoon Opperhuizen(2), Timme van 
der Lugt(3), Henk Gerritsen(1) 
1) Wageningen Food Safety Research (WFSR), The Netherlands  
2) Netherlands Food and Consumer Product Safety Authority, Office for Risk Assessment and Research, 
The Netherlands  
3) Maastricht University, Department of Pharmacology & Toxicology, The Netherlands 
*Corresponding author - E-mail: Stefan.vanLeeuwen@wur.nl 

Advanced Glycation Endproducts (AGEs) are Maillard Reaction Products (MRPs) that are generated from 
amino acids (lysine, ornithine) and reducing sugars during high-heat treatment of foods. Several studies 
showed that AGEs are present in a wide range of foods, including dairy products, baked and fried products 
(bakery products, fries and crisps), chocolate products and meats. In recent years, analytical methods 
focussed primarily on the detection of Nε-(carboxymethyl)lysine (CML), Nε-(1-carboxyethyl)lysine (CEL), 
using ultra performance liquid chromatography coupled to tandem mass spectrometry (UPLC-MS/MS). 
Recently, the attention towards Nδ-(5-hydro-5-methyl-4-imidazolon-2-yl)-ornithine (MG-H1) and glyoxal-
derived hydroimidasolone (G-H1) is increasing. Studies reported on these compounds in foods, but while 
we investigated these compounds, we noticed that the accuracy of the method may be compromised by 
co-elution of G-H2 and G-H3 and MG-H2 and 3. As G-H1, 2 and 3 isomers provide same precursor- and 
fragment ions (of MRM transitions), selectivity by MS/MS alone is insufficient. The same holds for MG-H1, 2 
and 3 isomers. Ion mobility may provide the required additional resolution, but we initially focussed on 
testing several chromatographic separations, using different stationary phases (C18 and HILIC based), and 
elution parameters (gradient, isocratic), focussing on the separation of these 6 isomers. The elution on a 
hydrophilic interaction liquid chromatography (HILIC) column using isocratic elution provided the best 
separation. Near-baseline separation was achieved for the G-H1, G-H2 and G-H3 isomers. MG-H1 was 
baseline separated from MG-H2 and -3, but the latter 2 isomers were not (yet) completely resolved. Future 
work will focus on further optimisations.  
We have applied this approach to fried potato products and demonstrate that these isomers are present 
in fried potato products, combined with other AGEs like CML and CEL. Based on our work, we suggest that 
laboratories to adapt their analytical methods in order to accommodate for the separation of these isomers. 
This will allow a more accurate reporting of AGEs in various food products and will support risk assessment 
in the future. Moreover, this enables deeper insights in the occurrence and formation of various MG-Hx 
and G-Hx isomers, which will support risk assessment on these processing contaminants in the future.  
 

Keywords: advanced glycation endproducts (AGE), processing contaminants, frying, MG-H1, G-H1 

Acknowledgement: The Dutch Ministry of Agriculture, Nature and Food Quality is gratefully acknowledged 
for funding this project (WOT-02-002-004) 
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SIMULTANEOUS QUANTIFICATION OF FURAN, 2- & 3-METHYLFURANS AND THREE 
ADDITIONAL ALKYLFURANS IN VARIOUS FOOD COMMODITIES BY GC/MS 

José Fernando Huertas-Pérez(1), Nancy Frank(1), Mathieu Dubois*(1) 
1) Nestlé Research, Switzerland 
*Corresponding author - E-mail: mathieu.dubois@rd.nestle.com 

Furan is a low molecular weight and high volatile chemical known to be present in heat-treated foods [1], 
particularly in canned or jarred products because of impossibility of losses by vaporization. Furan was 
classified as possibly carcinogenic for humans by the International Agency for Research on Cancer (group 
2B) [2]. Alkylfurans such as 2- and 3-methylfuran, 2-ethylfuran, 2,5-dimethylfuran, and 2-pentylfuran have 
been found concurrently with furan in different foods and beverages, and they are likely to exhibit also a 
toxicological potential [3]. The Standing Committee on plants, animals, food and feed of the European 
Commission, recommends monitoring furan and alkylfurans, although they acknowledge the lack of 
reliable methods for the determination of 2,5-dimethylfuran, 2-ethylfuran and 2-pentylfuran [3].  
We present the development and validation of a reliable analytical methodology for the simultaneous 
quantification of furan 2- and 3-methylfurans, 2-ethylfuran, 2,5-dimethylfuran, and 2-pentylfuran by gas 
chromatography and single quadrupole mass spectrometry detection. Two techniques were evaluated for 
injection: Static Head Space (HS) and Solid Phase Micro-Extraction (SPME). Isotope dilution was the 
approach applied for quantification. Key points during method development were the selection of a 
proper column and temperature gradient for separation of isobaric 2,5-diemthylfuran and 2-ethylfuran, 
and the selection of proper internal standards, especially for 2-pentylfuran. The method has been fully 
validated using both HS and SPME in i) apple/raspberry based baby food, ii) semolina/vegetables/chicken 
based baby food, iii) wheat based cereals for infants and iv) roasted and ground coffee. Validated LOQs 
for baby food and infant cereals was 5 µg/kg, and 200 µg/kg for coffee. Recoveries were in the range 80 – 
110 % with RSD lower than 20 %. The performance of the method was further checked in 21 other different 
matrices belonging to the same commodity groups.  
 
 [1] Update on furan levels in food from monitoring years 2004-2010 and exposure assessment. EFSA Journal 9 (2011) 
2347.  
[2] Furan: IARC Monographs on the evaluation of carcinogenic risks to humans 63 (1995) 393-407.  
[3] Summary report of the standing committee on plants, animals, food and feed held in Brussels on 08 February 2019, 
European Commission, Health and Food Safety Directorate General: sante.ddg2.g.5(2019)1319051.  
 

Keywords: furan, alkylfurans, process contaminants, head space 
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NON-TARGETED ANALYSIS OF THE DEGRADATION OF FOUR PLASTIC-RELATED 
CONTAMINANTS IN FOOD DURING THERMAL TREATMENT 

Lei Tian*(1), Jingyun Zheng(1), Cindy Gates Goodyer(1), Stephane Bayen(1) 
1) McGill University, Canada 
*Corresponding author - E-mail: lei.tian@mail.mcgill.ca 

Recently, several plastic-related contaminants have been associated with public health concerns. For 
example, bisphenol A (BPA) and diethylhexyl phthalate (DEHP) have been suggested as critical endocrine 
disrupters. In the present study, the thermal degradation of four plastic-related contaminants (BPA, 
bisphenol S (BPS), DEHP and diethylhexyl adipate (DEHA)) was investigated in water (model matrix) and 
fish muscle (real food). Contaminant residues were extracted from fish muscles using ultrasound assisted 
solvent extraction. All the samples were analyzed by high performance liquid chromatography coupled 
with quadrupole time of flight mass spectrometry (HPLC-QTOF-MS). The targeted analysis of the parent 
compound allowed for the assessment of the degradation percentage. In addition, a non-targeted 
approach was conducted to identify unknown or unexpected degradation products. Good instrumental 
linearity (r2>0.998) and method recoveries (86-120%) were achieved for all the four target compounds. The 
limit of detection for the test compounds ranged from 0.1 to 0.6 ng/g. DEHA showed the highest 
degradation percentage during heating, as boiling for 1 hr induced about 80% degradation in both water 
and fish. The concentration of DEHP was reduced by about 40% and 25% under the same conditions in 
water and fish, respectively. BPA and BPS did not degrade in water (less than 1% degradation) but 
degraded in fish matrix (about 35% degradation in fish for both BPA and BPS). Their thermal degradation 
products were identified and compared between in water and in fish. To the best of our knowledge, this is 
the first study reporting the thermal degradation of plastic-related contaminants in food using a non-
targeted approach. The present results will contribute to refine current food safety risk assessments.  
 

Keywords: plastic-related contaminants, thermal degradation, bisphenol, phthalate 

Acknowledgement: CIHR Grants: Endocrine disrupting chemicals: towards responsible replacements  
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THINK LIKE A CRIMINAL: WHO IS VULNERABLE TO FRAUD? 

Saskia van Ruth*(1) 
1) Wageningen University and Research, The Netherlands 
*Corresponding author - E-mail: saskia.vanruth@wur.nl 

Why would we think as a criminal as a first step to fraud prevention? It is because once you begin thinking 
like a criminal, you will be better prepared to stop criminal activity. To put yourself in the shoes of bad guys 
you do not need to be a bright detective, but just to think like one. Thus, by determining their most likely 
courses of action when attacking us, we can arm ourselves with that knowledge, and work out plans to 
address our vulnerabilities. Many who work with criminals, study criminal behaviours and learn to think like 
criminals. This helps them to do their jobs efficiently. Food fraud takes many shapes. It can occur internally 
or externally and in any supply chain. The starting point is individual integrity, is a person motivated or has 
the integrity to resist opportunity? If a person’s integrity is compromised, (s)he may give into enticement of 
opportunity. According to the Routine Activities theory, both a motivated offender and opportunities 
should avail for a crime to occur, in the absence of guardianship. A fraud vulnerability assessment was 
developed based on this concept and consists of 50 food fraud vulnerability indicators. Various food supply 
chains and tiers were assessed for their fraud vulnerabilities and underlying factors. Differences between 
chains and tiers were identified, but also which aspects are behind high risk actors across chains. This 
information helps us to understand why people engage in food fraud, and to pinpoint the weakest spots 
in our food supply chain networks in order to mitigate vulnerabilities and develop control plans effectively.  
 

Keywords: assessment, crime, fraud, vulnerability 
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REVIEW OF ANALYTICAL METHODS, HORIZON SCANNING AND CAPABILITIES FOR 
FOOD AUTHENTICITY 

James Donarski*(1), Katharina Heinrich(1) 
1) Fera Science Ltd, United Kingdom 
*Corresponding author - E-mail: James.Donarski@fera.co.uk 

Food fraud / authentication of food is no longer an emerging topic but represents a popular and wide 
ranging arena. Given the numerous types of foodstuffs and the variety of frauds that can be perpetrated, it 
is not surprising that the field has generated numerous methodologies using a variety of approaches to 
detect, prevent and deter fraud.  
Through the lens of the future UK policy needs, the aim of this presentation is to: illustrate the current 
landscape of analytical tools and methods routinely used to verify food authenticity; assess their fitness for 
purpose; and explore how these methods may need to be refocussed or developed to respond to a 
changing landscape. It will also map the level of capability these tools provide in terms of covering needs 
to support food law enforcement, both now and in the future.  
We assess existing tools available to verify UK protected food status within a global context (including 
Geographic indications, geographic origin and method of production). We also explore technological and 
analytical advances for their application in the protected food status area (verifying authenticity), and 
identify any gaps.  
We will also present an overview of advances in data collection, sharing and curation; reference 
materials/markers, distributed ledger technology; and advances in digital platforms and their potential 
application to verify food provenance and authenticity to support food law enforcement.  
 

Keywords: authenticity, fraud 

Acknowledgement: We thank the UK Department of Environment, Food and Rural affairs for funding.  
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