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VENDOR SEMINAR:
AUTOMATED SOLUTIONS FOR THE ANALYSIS OF CONTAMINANTS IN FOOD, FOOD
CONTACT MATERIAL AND PACKAGING

Automated solutions for the analysis of contaminants in food, food contact material and packaging

Andreas Bruchmann

Axel Semrau GmbH & Co, Stefansbecke 42, 45549 Sprockhével, Germany

New automated solutions for sample preparation in the MOSH/MOAH analysis

The determination of MOSH and MOAH with online LCGC FID is a common method which meanwhile has become
part of international regulations. Analytics require manual sample preparation steps such as aluminum oxide
purification and epoxidation. The lecture presents approaches how these sample preparation steps can easily be
automated. A further discussion concerning MOSH/MOAH analytics is the use of other methods than FID. Advantages
and disadvantages of the usage of mass-spectrometric detection and UV detectors for the MOSH and MOAH analysis
will be examined.

imPAHct - a new approach of fast and sensitive analysis of PAH in foodstuff

PAH is one of the most analyzed contaminants in foodstuff. It has a good fat solubility and a low limit of determination.
Therefore, analytics are time-consuming and require many sample preparation steps. imPAHct is a complete new
approach to solve this analytical problem. It consists of an easy and fast manual sample preparation in combination
with a fully automated clean-up with a LCGC and GCMS as detection method. The lecture describes the method and
presents experiences and validation data of a routine laboratory.

Automation solution for robust analysis of 2-,3-MCPD and glycidyl esters

Within the last months, analysis of MCPD and glycidyl esters as contamination of fats, oils and other foodstuffs have
received high attention. Based on the ALARA principle, producers should try to keep the amount as small as possible.
Currently, new thresholds are under consideration. Normally, the esters are determined as free MCPD by an indirect
method. But the official methods are extensive and time-consuming. So the need for an efficient automation solution
occurred. The lecture presents an MCPD workstation which enables to automate the methods AOCS Cd 29a and c.
Special attention is given to the modified AOCS Cd 29¢-13 method: DGF Fast and Clean. It enables not only a higher
sample throughput. Regarding to the whole system, it also is more robust. Comprehensive validation data and practical
experiences of routine laboratories are presented as well.
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FAST, RELIABLE EXTRACTIONS FOR THE ANALYSIS OF MULTIRESIDUE PESTICIDES
IN AGRICULTURAL SAMPLES

Fast, Reliable Extractions for the Analysis of Multiresidue Pesticides in Agricultural Samples

Phil Germansderfer, Hamid Shirkhan
FMS - Fluid Management Systems, USA

Introduction

Recent years have seen an increased interest in the analysis of agricultural products, foods and cannabis with regards
to pesticides. Many methods have been developed for quick and effective screening of matrices for multiclass and
multiresidue analysis (QUEChERS). Automation of such methods can greatly enhance laboratory efficiency, and
provided with the right tools, lead to same day sample analysis with greater accuracy and reproducibility.

Method

Pressurized Liquid Extraction (PLE) is an automated technique for extraction of complex matrices. This new technique
is a 10-minute extraction and cleanup ready for direct injection. Work done focused on grains, cannabis, plant leaves
and roots. Matrices included spices, supplements, and tea. Goal was to develop a simple, rapid, reliable method to
analyze between 120-200 pesticides. Matrices were placed in stainless steel extraction cells mixed with MgSO4. Extract
clean-up was performed using XtractClean™ layered in the cell. Samples were extracted with acetonitrile; no additional
clean-up was done. One extract is used for the Sample analysis that is performed on MS triple quads using both GC
and LC interfaces.

Preliminary Data

Comparisons were made between extraction with the clean-up sorbents inside the extraction cell, as well as outside
the cell. Excellent recoveries of analytes within the targeted group of 120-200 pesticides. Pressurized Liquid extraction
delivers fast, reproducible, quantitateable data

Novel Aspect

PLE - Pressurized Liquid Extraction has shown fast, reproducible, results for the multi-residue pesticide analysis of
various food matrices. The same extract is used for both GC/MS and LC/MS analysis. It reduces solvent consumption.
The entire process is completed in 15 minutes for up to eight sample extraction and cleanups simultaneously. Up to
192 in an 8 hour day.



VENDOR SEMINARS
NOVEMBER 8, 2017 (13:30-14:15)

SPEX Euro pe@

VENDOR SEMINAR:
THE IMPORTANCE OF CRMS & SAMPLE PREPARATION IN ENSURING FOOD
INTEGRITY & SAFETY

The importance of CRMs & Sample Preparation in Ensuring Food Integrity & Safety

Kshitish Shukla, Mark Tutty

SPEX Europe, Stanmore, United Kingdom

Providing assurance to consumers about the safety, authenticity and quality of food is one of the key drivers within the
global Agri-Food economy.

Drawing on data from a number of sources, aspects such as low-level pesticide extraction; food contamination &
adulteration; and food origin will be considered. The use of SPEX Europe’s CRMs, chemical standards and sample
preparation equipment help ensure high quality analytical results are achieved, cost effectively.

Presentation will introduce;

- Certified Reference Materials (CRM), an important Quality control tool for contaminants

- Heavy metals and speciation standards

- Pesticide residues, regulation, New pesticides kits that conform with the latest EU regulations
- Increased pesticide recovery using GG2010 with the QUEChERS method

- Use of cryogenic milling to enable scale-down and increase sample throughput

The use of MiniG in sample preparation for Stable Isotope Ratio Analysis (SIRA), to test the authenticity of food product
origin and production method claims.

an
N
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VENDOR SEMINAR:
MAXIMIZING LABORATORY PRODUCTIVITY IN ROUTINE FOOD ANALYSIS (1)

Elemental Profiling of Whiskey, Wine and Beer by Microwave Plasma Atomic Emission Spectroscopy
(MP-AES), Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES), and Inductively
Coupled Plasma Mass Spectrometry (ICP-MS)

Jenny Nelson '3, Helene Hopfer 1-24, Greg Gilleland3, Susan E. Ebeler -2

! Department of Viticulture & Enology, University of California, Davis, CA, USA

2 Food Safety & Measurement Facility, University of California, Davis, CA, USA

3 Agilent Technologies, Inc., Santa Clara, CA, USA

4 Department of Food Science, The Pennsylvania State University, University Park, PA, USA

The elemental composition of beverage products (Whiskey, Wine and Beer) can provide vital information about
potential contaminants, product authenticity and origin, quality, and nutritional content. Also, testing throughout the
manufacturing and production process can help to identify the source of the elements.

In this study we compare the elemental fingerprints of 68 commercial whiskies for differentiation due to type (Bourbon,
Tennessee, Scotch, Irish, Japanese) and region. In this study we used MP-AES, ICP-OES, ICP-MS and used in subsequent
statistical analyses by Mass Profiler Professional (MPP).

Authentication of food products of specific geographic origin, such as wine, has garnered interest in consumers,
growers and producers, because wine is often associated with qualities only found in certain regions. In this study,
possibly the first of its kind, we measured elemental profiles to distinguish mono-varietal pinot noir wines in their region
from six different sub-appellations within a single American Viticultural Area (AVA) in Northern California.

Trace metals in beer can also originate from environmental contamination, including fertilizers and pesticides. Also,
metals may be introduced by the brewers in the form of salts (e.g., calcium salt, calcium chloride, magnesium sulfate,
and zinc sulfate) prior to fermentation. Metal pick-up can come from copper piping and the filtration process through
diatomaceous earth. The mineral content in water is a contributor to the overall flavor of beer, which historically led to
different beer brewing styles throughout the world.

Application of new, miniaturized triple quadrupole LC/MS system for robust, trace level quantitation of
pesticides and mycotoxins in food

Terri Sosienski

LC/MS Applications Scientist, Agilent Technologies, Santa Clara, CA, USA

The new Agilent Ultivo Triple Quadrupole LC/MS is designed to address the challenges and changing needs faced by
routine production laboratories, especially those performing high-throughput food safety analysis. In this seminar, we
will present, two fast, robust, and precise methods for quantifying trace levels of mycotoxins and pesticide residues in
various food matrices developed with Ultivo. Advanced technological innovations within Ultivo allow the instrument to
have a dramatically reduced footprint such that it can be housed within our Infinity Il HPLC/UHPLC stacks whilst
maintaining all the power and sensitivity of much larger triple quadrupole LC/MS instruments. In addition to hardware
innovations, smart diagnostics and customizable user interfaces both allow Ultivo to be operated by a novice LC/MS
user. MassHunter software simplifies method setup, data analysis and reporting, resulting in the fastest acquisition-to-
reporting time possible, increasing lab productivity and confidence in results. This seminar will highlight the innovations
of Ultivo, and demonstrate the sustained power of Ultivo for these two common, high-throughput trace level analyses
in complex food matrices.
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ENSURING THE MERIT OF FOOD

Non-targeted and targeted approaches to determine the authenticity of olive oil using LC-QTOF and
GC-APCI-QTOF

Alegria Carrasco Pancorbo

University of Granada, Spain

Non-destructive off-flavor analysis of cork below odor threshold

Gordon van't Slot
Bruker Daltonik GmbH, Bremen

Cork taint is in fact a set of very undesirable aroma and flavor characters that are imparted to bottled wines following
contact with their cork. 2,4,6-Trichloroanisole (TCA) is sensorily very potent, it makes a wine smell moldy or musty, like
cardboard, damp cement or wet newspapers. At its worst, the wine is undrinkable. Some tasters can detect TCA at 1
ppt to 2 ppt, and a rare few can perceive it at even lower levels. We describe a non-destructive off-flavor method for
analysis of cork. We perform automated sample preparation and quantitation of off-flavors using an EVOQ GC-TQ.
The method is fast, ultra-sensitive and selective for confident determination of TCA in cork samples at trace levels. For
TCA the LODs is at 0.1 ppt and the LOQ at 0.2 ppt.

A validation study of pesticides in food and vegetables according SANTE/11945/2015 using
TargetScreener HR 3.0

Carsten Baessmann
Bruker Daltonik GmbH, Bremen

Rapid, comprehensive screening for residues using full scan accurate mass has become a powerful tool in facilitating
food safety monitoring. In addition to the high number of possible target compounds, the technique enables unknown
screening and retrospective analysis. We describe a validation study according EU AQC Doc. SANTE/11945/2015 for
about 300 pesticides in QUEChHERS extracts of orange and lettuce. Required identification criteria are mass accuracy
< 5 ppm or < 1 mDa for masses < 200 m/z, RT difference < 0.1 min, the identification of two diagnostic ions and the
determination of the ion ratio < 30%. The experiments were performed with TargetScreener HR 3.0, consisting of an
Bruker Elute UHPLC interfaced to a Bruker impact Il QTOF mass spectrometer. Data acquisition was performed with a
15 minute reverse phase UHPLC gradient in alternating full scan and bbCID fragmentation modes. Automatic data
evaluation was performed using TASQ 1.4 processing software. The high quality pesticide database contains more
than 820 pesticides. For confident identification we use retention time, precursor accurate mass, isotopic pattern, ion
ratio and up to 3 qualifier ions in full scan and 7 qualifier ions in bbCID acquisition. As part of the recovery study we
analyzed 3 spike levels of 10, 20 and 50 ug/kg. For the linearity study we were looking at 8 levels in solvent and matrix
extracts at 0, 1, 2, 5, 10, 20, 50 and 100 ng/ml. For both studies we did 6 replicates and determined the required
information about linearity, recovery, RT, matrix effects and mass accuracy.
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VENDOR SEMINAR:
RECENT ADVANCEMENTS IN AMBIENT IONISATION TECHNOLOGY FOR FOOD
AUTHENTICITY AND PROFILING

Advances in Rapid Evaporative lonisation Mass Spectrometry - a disruptive technology for the food
testing industry?

Sara Stead
Waters Corporation, Stamford House, Altrincham Road, Wilmslow, SK9 4AX, UK

The advent of ambient ionization mass spectrometric (AIMS) methods remove most of the constraints associated with
sample preparation and have opened new opportunities for point-of-control monitoring for food analysis. The spectral
profiles generated from these methods are highly characteristic of the type, origin, age etc. of the sample, which make
these approaches excellent for rapid profiling analysis. The MS spectral information can be used as a ‘fingerprint’ for
the identification of critical attributes associated with both the genetic origin and environmental exposure of the
sample.

Rapid Evaporative lonization MS (REIMS) was originally developed as a direct combination of electrosurgery (surgical
diathermy) and MS, for the intraoperative identification of cancerous tissue and surgical margin control. However, it has
become clear from extensive collaborative studies with the food testing industry that the method can equally be used
for the instantaneous characterisation of meat and fish as well as practically any water-containing food commodity and
has potential for the development of an automated at-line testing platform.

Join us during the Waters Innovation session to find out more about the advances in instrumentation, software and
proof-of-principle applications and making it possible to address various food industry challenges such as; the
detection of boar taint in pigs (carcass grading); authenticity of Protected Designation of Origin (PDO)products and
detection of milk from mastitis infected cows.
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VENDOR SEMINAR:
USING ADVANCED MASS SPECTROMETRY TECHNOLOGIES TO ADDRESS NEW
FOOD SAFETY CHALLENGES

Comprehensive multi-class veterinary medicines workflow solution using a new best-in-class triple
quadrupole mass spectrometer

D. Borts', Ed George?

'College of Veterinary Medicine, lowa State University, U.S.
2Thermo Fisher Scientific, San Jose, U.S.
Corresponding author - E-mail: ed.george@thermofisher.com

Thermo Fisher Scientific introduces the Vet Drugs Explorer - an off-the-shelf validated workflow solution for the analysis of
over 160 multi-class veterinary medicines in animal matrices by a new highly sensitive and robust LC-triple quadrupole mass
spectrometer. This new system incorporates a high capacity ion transfer tube and segmented quadrupoles to increase ion
flux, and an improved detector design to increase sensitivity and linear dynamic range. This advanced technology enables
quantification and identification of residues at low regulatory levels. The integrated workflow solution includes everything
from sample preparation to report using the new system, and is ideal for new and existing residue testing laboratories. Data
on the validation of the method in cattle muscle, salmon, and milk matrices, will be presented.

GC-Orbitrap-MS: a new way to simultaneously determine different halogenated POPs?

K. Kraetschmer'2*, C. Cojocariu3, A. Schaechtele’, P. Silcock3, R. Malisch', W. Vetter?

! European Union Reference Laboratory for Dioxins and PCBs in Feed and Food, Freiburg, Germany
2 University of Hohenheim, Institute of Food Chemistry (170b), Stuttgart, Germany

3 Thermo Fisher Scientific, Runcorn, UK

*Corresponding author - E-mail: kerstin.kraetschmer@cvuafr.bwl.de, Phone: +49(0)761 8855 3322

The coupling of gas chromatography (GC) to ultra-high resolution mass spectrometry (UHRMS) using the Orbitrap technology
opens up a broad spectrum of possible applications in environmental and food/feed analysis. Although known for several
decades and widely used as plasticisers or flame retardants [1], short-chain chlorinated paraffins (SCCPs) have only been
recently added to Annex A of the Stockholm Convention list of persistent organic pollutants (POPs) [2].

Caused by previous efforts to ban SCCPs, medium-chain CP (MCCP) production increased, often to replace SCCPs [3]. As
SCCPs alone consist of several thousand congeners with only four different carbon chain lengths to choose from, quantification
of SCCPs and MCCPs in samples is a highly complex problem. In addition to that, other halogenated POPs like polychlorinated
biphenyls (PCBs) are known to co-elute and add to the complexity of any analysis.

With this in mind, experiments focused on selectivity were performed using full-scan acquisition and negative chemical
jonisation (NCI) at 60,000 and 120,000 resolution (FWHM, m/z 200). In this presentation, the results for mixtures of different
CP and PCB standards will be shown as well as a comparison of food samples that were analysed with and without separation
of co-eluting POPs during sample clean-up. Our results demonstrate that GC in combination with ultra-high resolution
Orbitrap-MS enables the determination of CPs without having to fear mass interferences from both other CP homologues and
PCBs, indicating the same for other halogenated compounds.

[11  Tomy GT (2010) The Handbook of Environmental Chemistry, Vol. 10, Springer, London.

[2] Stockholm Convention on Persistent Organic Pollutants, UNEP-POPS-COP.8/14, final report not yet published as of
24.07.2017.

[3] Gluege J, Wang Z et al (2016) Science of the Total Environment, 573 1132-1146.

Acknowledgement: We would like to thank the EU Commission for the financial support of the work of the EU-RL for Dioxins
and PCBs in Feed and Food and Thermo Fisher Scientific, Runcorn/UK division, for their support with the GC-Orbitrap-MS
measurements.

8™ International Symposium on RECENT ADVANCES IN FOOD ANALYSIS, Prague, November 7-10, 2017




VENDOR SEMINARS
NOVEMBER 8, 2017 (14:45-15:30)

E)SHIMADZU

Excellence in Science

VENDOR SEMINAR:
IN FOOD WE TRUST - THE PASSION OF FOOD ANALYSIS

Advanced beer aroma analysis

Erich Leitner

TU Graz, Institute of Analytical Chemistry and Food Chemistry, Graz, Austria

Beer is a complex alcoholic beverage, containing several hundred volatiles and flavor active compounds. The
concentrations cover a huge range from picogram to milligram per liter which makes the analysis really challenging.
The main constituents of beer are water, ethanol, carbohydrates, proteins and carbon dioxide, but in terms of sensory
perception the minor constituents are the relevant ones. They derive from the used raw materials or are formed during
the brewing process or storage of beer. The impact of the raw materials (barley, hop) and the processing steps
(mashing, fermentation, hop isomerization) and their impact on the final product quality will be discussed in this
presentation. Further on analytical strategies from sample preparation procedure to targeted and untargeted analysis
of volatile and aroma active compounds using different one and two dimensional gas chromatography based methods
(GC-MS, GC-MSMS, GCxGC, MDGC) will be shown. Finally relevant off odor compounds will be discussed in detail in
terms of source, formation and analytical determination.

1) C.W.Bamforth, Brewing and brewing research: Past, present and future, Journal of the Science of Food and Agriculture,
80, 9, 2000, 1371-1378

2) L.C.Verhagen, Beer Flavor, Reference Module in Chemistry, Molecular Sciences and Chemical Engineering,
Comprehensive Natural Products II, 3, 2010, 967-997

3) M.Meilgaard, Effects on flavor of innovations in brewery equipment and processing: A review, Journal of the Institute of
Brewing, 107, 5, 2001, 271-286

Characterization of the Oxygen Heterocyclic Compounds (Coumarins, Psoralens and Polymtehoxylated
Flavones) in Food Products

Mariosimone Zoccali'*, Adriana Arigo?, Marina Russo3, Francesca Rigano', Paola Dugo'23 and Luigi Mondello™:2:3

"Chromaleont s.r.l., c/o University of Messina, Messina, Italy
2 Dipartimento di Scienze Chimiche, Biologiche, Farmaceutiche ed Ambientali, University of Messina, Italy
3 University Campus Bio-Medico of Rome, Italy

Oxygen heterocyclic compounds were identified by using an HPLC-PDA/MS/MS system equipped with an APCl source
in positive ionization mode, in a single run in less than 10 minutes. The MS/MS transitions obtained at a defined collision
energy have been used to build a library. The use of an MS/MS system allowed to achieve limit of detection and
quantification (LOD and LOQ) in the ppb range, thus making the method very useful for food industries. Furthermore,
the goal of the present research was to propose an easier to use method for the characterization of the oxygen
heterocyclic compunds in food, by using a simpler HPLC-PDA instrument and the internal standard/response factor
approach. Psoralens are a class of photoactive compounds found in several plant species and maybe responsible for
the observed association between consumption of citrus products and the risk of phototoxicity.

How Safe is Safe? Analytical Tools for Tracing Contaminants in Food

Uwe Oppermann, Anja Griining, Gesa Schad, Carola Schultz
Shimadzu Europa GmbH, Duisburg, Germany

Contaminants like pesticide residues, mycotoxins and heavy metals may occur in our food from a variety of different
sources. These are in the focus of European food and safety authorities, and are controlled by national and international
regulations. Analysis of relevant chemical contaminants is therefore an essential part of the food safety policy of the
European Commission to ensure the highest level of protection of human health. Modern hyphenated analytical
techniques such as chromatography (LC-MS), spectroscopy and mass spectrometry can determine these contaminants
in complex food matrices with high sensitivity at ultra-low concentration levels in order to keep the food and beverage
chain safe.
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Analytical efficiency in food allergen testing

Christine Gutschelhofer, Ronald Niemeijer

R-Biopharm AG, Germany

About 2% - 5% of the adult population suffers from one or more food allergies. Amongst children these numbers seem
to be twice as high. Although not a food allergy, celiac disease is often mentioned in the same context. It is estimated
around 1% of the population suffers from this gluten triggered auto-immune disease. Extrapolating this number to the
number of households, this would mean that the number of people affected by a food allergy (directly or indirectly) is
probably 3 - 4 times higher. On top of that if people are asked if they think they have a food allergy up to 25% - 30% of
the people answers positively. All in all the number of consumers that need or want to be informed about the presence
of allergens in food is significant and this has become an important market segment for the food industry.

To protect allergic consumers and to assure consumers are informed in a correct way about the presence of allergens
in their food, labeling legislation is in place in a growing number of countries all around the world. These legislations
reflect to some extent the local differences in occurrence of allergens, but are almost all based on the so called “Big 8"
of food allergens (Milk, egg, fish, crustacean, tree nuts, peanuts, wheat and soybeans). For gluten (or “gluten-free”)
separate legislation is in place in many countries.

In order to meet this legislation and customer requirements, food producers should have a solid allergen management
in place. One of the pillars of food management is testing - raw materials, finished products but also at the actual
production site. Testing for food allergens may however be challenging, many factors influence the quality of the results
like sampling, sample preparation, analytical method. Nevertheless, results should be available rapidly, preferably at
low costs, thus emphasizing the need for increased analytical efficiency.

This seminar will address solutions to improve the analytical efficiency of food allergen testing from different angles:
e The use of rapid test methods in allergen management
e Automation of analytical methods in food allergen testing
e Multiplexing by PCR for food allergen detection
e Quality assurance in food allergen testing

Trends in food allergen analysis will be discussed as well as the impact they may have.
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A robust Analysis of Glyphosate and other polar pesticides in food and feed - a challenge no more

Vim Broer

Manager, Science and Development, NofaLab, Netherlands

The direct analyses of Glyphosate and other polar pesticides like Glufosinate, Fosetyl, Erheohon, chlorate and their
metabolites with LCMS is well described in the EURL QUPPE-method. But the chromatographic separation is not robust
and a lot of maintenance is required. For Glyphosate, AMPA and Glufosinate a known robust method is to derivative
these compounds with FMOC.

This method, however, is laborious and still needs a separate method for the other pesticides. At Nofalab a robust
method is developed on a SCIEX 6500+ with a Shimadzu UHPLC. Basically the chromatographic separation is done on
a polyvinyl alcohol with quarternary ammonium groups’ column at a pH of 9. This ionograhic condition puts the
glyphosate in the ideal configuration allowing a stable separation whale the other anions are still well separated. In this
presentation an overview of the method is shown as long term stability, robustness and validation results.

The developed method meets the Santé requirements regarding the Reproducibility (<20%) and recovery (80-110%).
The LOD of the method is below 0.01 mg/kg.

Fast, high-throughput food safety testing in meat production QC

Kirsten Kirkeby

Quality Assurance Supervisor, Danish Crown, Denmark

The Danish Crown Group is a global processing company and among the largest in its field. It is the world's largest
pork exporter and Europe's largest pork processor and meat processing company. Danish Crown is committed to
ensuring that consumers and customers have confidence in its products.

It is therefore imperative that the raw materials comply with a number of quality requirements, one of which is the
testing for veterinary drug residues. The decision was made in 2014 to implement a state-of-the-art LC/MS-MS method
as part of our self-monitoring program for these compounds. The Danish Crown Laboratory was, at that time, mainly
involved in microbiological testing, so there was a very steep learning curve with a high profile.

A complete Sciex solution based upon a 4500 triple quad was chosen because it included method set-up, training and
ongoing support. During 2015, Danish Crown worked together with Sciex to implement and optimize a method based
on that from the ANSES reference laboratory in Fougéres, France and from the Danish authorities. The final method
was developed for the screening for 33 different antibiotics in one single run. For the first time in Europe, a new risk-
based surveillance program, developed by the Danish Agricultural and Food Council in corporation with the Danish
authorities was implemented at the same time.



VENDOR SEMINARS
NOVEMBER 9, 2017 (7:45-8:30)

Delivering the Right Results

VENDOR SEMINAR:
GC-TOF MS - THE IDEAL TOOL FOR NON-TARGET SCREENING OF FOOD MIGRANTS

Food contact materials are all materials and articles intended to come into contact with food, such as packaging and
containers, kitchen equipment, cutlery and dishes.[1] The high number of authorized substances (including
(semi)volatiles, non-volatiles and complex mixtures) used within the packaging materials’ manufacturing together with
complex physico-chemical conditions at the contact layer with food matrix can potentially result in the chemical
contamination of particular food/beverage by non-intentionally added substances (NIAS).

The packaging material has to be manufactured in compliance with given legislative requirements and good
manufacturing practice (GMP). Despite this fact, the migration of compounds from packaging material into food
products is a strong concern for manufacturers and consumers, since the transfer of NIAS components via extraction
and/or leaching can impact the quality of the product, the integrity of the packaging material, and cause concern
related to consumer health and product safety.

The nature of time of flight mass-spectrometry (TOF MS) technology - fast and sensitive acquisition of unskewed full
mass spectra - makes GC-TOF MS the technique of choice in non-targeted examination of NIAS components in food
samples.

[1]  https://www.efsa.europa.eu/en/topics/topic/food-contact-materials ?qt-quicktabs_field_ collection=3#qt-
quicktabs_field_collection

SPME-GC-HR-TOF-MS based search for off-flavor compounds in chocolate advent calendars

Jaromir Hradecky, Eliska Kludska, Jana Hajslova

University of Chemistry and Technology, Prague, Department of Food Analysis and Nutrition, Czech Republic, E-mail:
jaromir.hradecky@vscht.cz

Identification of compound(s) responsible for food off-flavor often represents a challenging analytical task, since these
compounds might have a very low odor threshold. It is rather difficult to identify them, especially when present in a
complex mixture. For this purpose, head-space solid-phase microextraction sampling followed by gas
chromatography - mass spectrometry (SPME-GC-MS) employing time of flight (TOF) mass analyzer seems to be the
optimal option.

Within our study, both low resolution TOF and high resolution (HR-TOF) MS were employed. Non-target screening in
a set of advent calendars was performed with the aim to access aroma quality. Statistical compare - peak alignment
tool was used and data matrix was then processed using multivariate statistical analysis. Surprisingly, styrene, a possible
human carcinogen, migrating from plastic packaging was discovered at a significant level in one of the chocolate
samples, dedicated for children. Unknown off-flavor compounds in chocolate from one of the calendars were identified
using HR-TOF MS. Acrylates, responsible for an unpleasant smell of chocolate were identified in green painted parts
of wholesale cardboard box. According to obtained results, SPME-GC-(HR)TOF-MS proved to be a reliable tool for
non-target screening and unknown identification.

Investigation of Extracted and Leached Analytes from Packaging Materials with GC-TOF MS

Tomas Kovalczuk?, Elizabeth M. Humston-Fulmer?, Joe Binkley?

"LECO Instrumente Plzen. Plaské 66, Plzeri 323 00, Czech Republic
2LECO Corp., LSCA Centre, St. Joseph, Ml, USA
E-mail: tomas_kovalczuk@leco.com

Migration of analytes from packaging material into food products is a concern for manufacturers and consumers
because of the potential to contaminate food and beverages. The extraction and/or leaching can impact the quality of
the product, the integrity of the packaging material, and cause concern related to consumer health and product safety.
A general extraction of a variety of food packaging products, including sealable plastic bags and plastic food
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containers, was performed. Solvent was placed inside each packaging product for an extended period of time and
then concentrated through evaporation prior to analysis. General screening of this extract with non-targeted analytical
techniques was used to understand what analytes were present and may have the potential to migrate into the food.
GC was used for separating analytes from each other and TOFMS provided full mass range data. Nominal mass TOFMS
data were acquired and were searched against library databases for tentative identifications. High resolution TOFMS
data were also acquired to add confidence to identifications with accurate mass information. Several analytes were

determined in the various packaging types and are highlighted here.
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Ophenomenex“

.. breaking with tradition™

VENDOR SEMINAR:
MODERN APPROACHES FOR PFAS/PFC’'S ANALYSIS FROM FOOD AND
ENVIRONMENTAL MATRICES BY LC-MS/MS

Modern Approaches for PFAS/PFC’s Analysis from Food and Environmental Matrices by LC-MS/MS

Scott Krepich

Senior Field Application Scientist, Phenomenex

Per- and poly-fluoroalkyl substances (PFASs) or Perfluorinated chemicals (PFC's) are synthetic organofluorine

compounds which are extremely resistant to degradation. Human exposure to PFAS residues has been implicated in
the incidence of cancer, obesity, endocrine system disruption, and other adverse health effects. They are presentin a

variety of products; including textiles, fire-fighting foams and food packaging and have been detected in the
environment as well as tissues of animals. Thus, the USEPA has issued health advisory limits for PFASs: PFOA and PFOS.

Presented will be a variety of modernized methods for the analysis of PFAS in various matrices such as drinking water,
sediment, and food. In addition, various sample preparation techniques were used including, QUEChERS, offline SPE,
online SPE as well as direct injection using LC-MS/MS with both HPLC and UHPLC options.
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ThermoFisher
SCIENTIFIC

VENDOR SEMINAR:
ISOTOPE FINGERPRINTS IN AUTHENTICITY AND FOOD FRAUD

Food Integrity with Isotope Fingerprints: unlocking the truth

Christopher Brodie

Thermo Fisher Scientific

Fraud in food and beverage products include misrepresentation or tampering with packaging and labelling;
adulteration, normally replacing a higher quality, original material with one of lesser quality one or extending a product
by adding an adulterant; and misrepresentation of product origin. Increased complexity in the food and beverage
supply chain has provided greater opportunity for economically motivated food and beverage fraud. Consequently,
legislation has been enacted globally to protect food and beverage products with respect to production processes and
product labelling. The combination of legislation and food fraud practices demand a reliable, high throughput and
cost effective analytical technique that can identify food and beverage products that are not what they are claimed to
be. Detecting food and beverage fraud can be achieved using stable isotope fingerprints because stable isotopes can
differentiate between food and beverage samples which otherwise share identical chemical composition: this is called
the isotope fingerprint. We briefly explore the technology available to detect isotope fingerprints before leading onto
examples of how isotope fingerprints really detect food and beverage fraud.

The power of stable isotope fingerprints in authenticity control and fraud prevention

Simon Kelly

International Atomic Energy Agency (IAEA), Section of Food and Environmental Protection

Food and beverage products have unique isotopic fingerprints, which allow such products to be identified with respect
to their origin, composition and processing. Isotope Ratio Mass Spectrometry (IRMS) can be used to visualize these
fingerprints. Any biochemical or physical reaction in growing and processing of food can result in changes in the
isotopic composition of individual compounds or the bulk isotope ratio of a food product. Major targets are the stable
isotopes of carbon, nitrogen, sulfur, oxygen and hydrogen, which individually or in combination can give unique
insights. The different IRMS tool sets based on coupling with GC, LC, elemental analyzers and other sample preparation
technologies allow to uncover stable isotope fingerprints using several individual compounds in a food sample,
multiple stable isotopes of N, C, S, O and H in bulk or parts of a sample or combinations of both. The recent
improvements in sample throughput and automation allow fast and inexpensive analysis of several ten - thousands of
samples per year with a single IRMS system. The presentation will focus on the principles of isotope fingerprints
showing examples of applications and highlighting the latest technological improvements in IRMS.
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Agilent Technologies

VENDOR SEMINAR:
MAXIMIZING LABORATORY PRODUCTIVITY IN ROUTINE FOOD ANALYSIS (2)

Application of a new GC/Q-TOF for the screening of pesticides and other contaminants in food

John Lee

Global Food Marketing Manager, Agilent Technologies, UK

The demand on efficiently screening against a wide scope of food contaminants is rapidly increasing owing to the
enforcement of regulatory Maximum Residue Levels (MRLs) and a growing interest in untargeted screening for risk
assessment. Recent advances in high resolution GC/Q-TOF mass spectrometry are helping to meet this demand by
providing enhanced identification as well as accurate quantitation of GC amenable compounds.

Agilent has created an accurate mass El spectral library to enable facile identification and verification of 100's of
pesticides using the 7250's capability. Additionally, it is possible to expand the investigation scope to other
contaminants using external public libraries (e.g. NIST) and assess potential hits through fragment formula prediction
based on the molecular formula of a proposed hit. Furthermore, the 7250 GC/QTOF can aid hit-verification by
seamlessly switching to a new Low energy El mode which enhances the possibility to preserve molecular ions, with the
added capability to deliver high resolution MS/MS for structural elucidation.

Strategies for Rugged GC-MS and LC-MS Analysis in Routine Food Testing

Katerina Mastovska

Covance Food Solutions, Madison, WI, USA

Food testing laboratories employ GC-MS and LC-MS techniques routinely in many different applications. Modern
instruments offer high speed, sensitivity and selectivity, which can be utilized to improve various method performance
characteristics and also help deal with challenging food matrices. For instance, increased detection sensitivity can be
used to improve analyte limits of detection/quantitation (LOD/LOQ) or to decrease the sample introduction (injection
volume) into the analytical system while maintaining the LOD/LOQ levels. The latter option is very attractive in routine
food analysis, where matrix can detrimentally affect chromatographic separation, ionization efficiency, method
ruggedness and routine maintenance costs. This seminar will discuss the use of high-sensitivity LC and GC triple
quadrupole MS/MS systems and their beneficial impact on short- and long-term method performance, especially when
combined with other strategies and tools, such as the use of analyte protectants and column backflushing for increased
ruggedness in GC-MS or the application of a novel on-line dilution set-up for improved analysis of more polar
compounds in LC-MS.
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SOFT SOLUTIONS TO HARD PROBLEMS: SAVING TIME AND MONEY IN THE
LABORATORY WITH THE EZGC WEB TOOLS

Soft Solutions to Hard Problems: Saving Time and Money in the Laboratory with the EZGC Web Tools

Hansjoerg Majer, Jonathan Keim, Chris Rattray, Chris English
Restek Corporation, 110 Benner Circle, Bellefonte, PA 16823

Analytical laboratories face continual pressure to increase productivity while decreasing costs. With recent advances in
available technology, focus on optimizing analytical methods, and optimization of key instrument parameters, we can
find valuable opportunities to save time and money. In this talk, we will share work showing how the EZGC suite of
online tools can be used to improve gas chromatographic analyses.

We will show several examples of how the free software can be used for method development. Additionally, these tools
can be used to improve your analysis in various ways such as maintaining high quality separations with much shorter
columns, the importance of optimizing your splitless valve time, and switching carrier gasses.
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Waters

THE SCIENCE OF
WHAT'S POSSIBLE.”

VENDOR SEMINAR:
OVERCOMING THE CHALLENGES OF ANALYSING ANIONIC POLAR PESTICIDES

Glyphosate and other anionic pesticides: what makes these pesticides so po(pu)lar?

Euan Ross

Waters Corporation, Stamford House, Altrincham Road, Wilmslow, SK9 4AX, UK

Glyphosate continues to be the most widely used agricultural chemical worldwide. While the toxicity is under debate,
maximum residue levels (MRLs) are enforced around the globe, based on crop application in line with good agricultural
practices. Therefore, analytical testing of glyphosate, other herbicides and their metabolites is required to ensure
consumer safety.

Due to physiochemical properties, glyphosate and other polar pesticides are challenging to analyse. These properties
impact on the various stages of the analysis from sample preparation, separation and detection. Whether you're a
gardener, environmentalist, formulator of pesticides or analytical chemist, the words glyphosate and anionic pesticides
will invoke a reaction!

Join us in Virgo on Thursday, where we will discuss these highly polar anionic compounds and demonstrate:

e Reliable analysis by LC-MS/MS, without the need for derivatisation or specialty ion chromatography
instrumentation

Excellent sensitivity and precision across a variety of relevant food commodities

Accurate quantitation of incurred residues, in the absence of costly isotopically labelled internal standards
LC column selection and key method considerations

Achieving and maintaining a robust LC-MS/MS system
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L1
FOOD ANALYSIS FROM THE PERSPECTIVE OF
THE RISK ASSESSOR

Robert van Gorcom™

" Director RIKILT Wageningen University & Research; Vice-chair
Management Board European Food Safety Authority,
Netherlands

*Corresponding author - E-mail: robert.vangorcom@wur.nl

The needs for high level analysis of food and feed products
from the perspective of the risk assessor are not always in line
with those of food/feed producers and the food authorities.
Whereas most of the analyses are aimed to verify whether the
products are compliant to the current legislation, the
questions of risk assessors are more related to the
preparation of new or re-evaluation of current legislation
and/or standards and acute and lifelong effect levels.

New legislation/standards may be related to new products or
compounds, possible new risks, new evaluation criteria
and/or new scientific knowledge. So the risk assessor is very
interested in analytical results for compounds that are not
(yet) routinely tested by the service laboratories.
Furthermore, risk assessors are interested in the analysis
results of randomly selected samples (monitoring) and much
less in the more and more risk based selection of samples of
the current daily practice.

Also the emerge of combination toxicology and the need to
understand the effects of the combined exposure in our
complete diet of toxicologically related compounds requests
much more data and also data at sub (single residue) MRL
levels since their combined exposure might be more of
relevance.

I'my lecture | will illustrate these topics in more detail and
underline the enormous relevance of further advances in
food analysis.

Keywords: risk assessment, combinatorial toxicology, advanced
food analysis

L2
A FOOD CONSUMER'’S VIEW ON PERSONALIZED
FOOD ANALYSIS

James Lawrence™

" Health Canada, retired, Canada
*Corresponding author - E-mail: jimlawrence@sympatico.ca

In a perfect world, consumers would be able to test the food
they eat for any substances they do not wish to ingest. This
may be for a variety of reasons including personal health,
religious or ethical beliefs. Health reasons may include the
detection of substances that might cause a consumer
immediate illness or discomfort such as the well-known
allergens and other substances such as lactose and gluten.
Consumers may also be concerned about undesirable
substances that may not be immediately life threatening.
Chemicals such as pesticides, natural toxins, environmental
contaminants are a few examples. This presentation will offer
a balanced consumer perspective on the current state of
personalized testing of foods and the responsibility
consumers, the government and the food industry have in
ensuring that the food we ingest is acceptable to us.

N
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ANALYTICAL CHALLENGES FOR AN EFFECTIVE
EU POLICY ON CONTAMINANTS IN FOOD AND
FEED TO ENSURE A HIGH LEVEL OF ANIMAL
AND HUMAN HEALTH PROTECTION

Frans Verstraete™

" European Commission DG Health and Food Safety, Belgium
*Corresponding author - E-mail: Frans.Verstraete@ec.europa.eu

Directive 2002/32/EC of 7 May 2002 of the European
Parliament and of the Council on undesirable substances in
animal feed is the framework for the European Union action
on undesirable substances in feed.

Council Regulation (EEC) No 315/93 of 8 February 1993
laying down Community procedures for contaminants in food
is the framework for the Union action on contaminants in
food.

Following requests of the European Commission, the Panel
on Contaminants in the Food Chain (CONTAM) from the
European Food Safety Authority (EFSA) has completed in
recent years several scientific opinions on contaminants in
feed and food, reviewing the possible risks for animal and
human health due to the presence of these substances in feed
and food.

In the presentation, recent and future developments on EU
legislation on contaminants in foods shall be presented in
particular on the presence of ergot alkaloids, deoxynivalenol
and tis modified forms, pyrrolizidine alkaloids, tropane
alkaloids, erucic acid, perchlorate, ...

The list is not exhaustive!

Particular attention shall be paid to the analytical challenges
that are faced for an effective EU policy on contaminants in
feed and food such as

- modified forms of mycotoxins

- "multi component" contaminants, such as pyrrolizidine
alkaloids, ergot alkaloids, ....

- the need for methods able to analyse low concentrations in
certain foods such as glycidyl esters in infant formula,

- speciation of metals

For an effective risk management and enforcement, it is not
only sufficient that a method of analysis is available, the
method of analysis must be reliable, sensitive, quick and
preferably cheap.

The presentation will bring you fully up to date on what is
ongoing and what can be expected in the near future as
regards EU policy on contaminants in feed and food, with a
particular focus on the related analytical challenges!

Keywords: contaminants, EU policy, food and feed, analytical
challenges

LECTURES

L4
MULTIMODAL MOLECULAR IMAGING IN HEALTH
AND NUTRITION

Ron Heeren*'

" Maastricht University, M4l - Maastricht MultiModal Molecular
Imaging Institute, Netherlands
*Corresponding author - E-mail: r.heeren@maastrichtuniversity.nl

State-of-the-Art molecular imaging with Mass Spectrometry
now enables high resolution tissue screening that provides
direct insight into tissue metabolism. Applications have
penetrated various research domains from the visualization of
molecular signaling pathways in disease. In this lecture we will
demonstrate how mass spectrometry based multimodal
molecular imaging can be used to reveal the complexity of
nature. We will discuss the development and application of
new MS based chemical microscopes that target biomedical
tissue analysis in various diseases as well as other chemically
complex surfaces.

We will demonstrate how to elucidate the way in which local
environments can influence molecular signaling pathways on
various scales. We will illustrate how e.g. isotope labeling
studies can be employed to trace the local dynamics of
metabolic processes. The integration of this pathway
information in a surgical setting is imminent, but innovations
that push the boundaries of the technology and its
application are still needed. The imaging MS community is
driving translational molecular imaging research and these
needed developments rapidly forward. These new
developments will be discussed in the context of food, health
and nutrition. The lecture will focus on a survey of novel
imaging technologies and their potential impact on food and
nutrition studies.

Keywords: mass spectrometry, molecular imaging, tissue,
metabolism, isotope labeling
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NON VOLATILE PRODUCTS OF LIPIDS
OXIDATION: WHAT ANALYSIS OF OUR DIET AND
PLASMA SAMPLES CAN DISCLOSE

Jana Hajslova™, Vit Kosek’, Vojtech Hrbek?, Leos Uttl,
Kamila Hurkova', Jana Pulkrabova’

" University of Chemistry and Technology, Prague, Department
of Food Analysis and Nutrition, Czech Republic
*Corresponding author - E-mail: jana.hajslova@vscht.cz

Strong evidence exists on an important role of diet in the
development of major chronic ailments in population from
developed countries. The association of these negative
trends with various dietary components has been widely
investigated. In this context, lipids, specifically their oxidized
forms, have become under growing concern. Attention has
been paid not only to lipids, peroxidation of which takes place
in vivo, but also to oxidized lipids absorbed from the diet.
These compounds have been shown to be toxic in cell
systems and are known to exert a wide range of other adverse
effects. Interestingly, while the mechanism of oxidation
processes, regardless they are autocatalytic or enzymatic, are
well described, rather limited information is available on the
occurrence of individual oxidized lipid species in the Western
diet. Similarly, only few studies have been concerned with a
comprehensive characterization of a set of oxidized lipids in
human tissues and fluids, in most cases, mainly known
markers of oxidative stress, such as isoprostanes, have been
monitored and their signaling role in various physiological
processes and diseases discussed.

The current methods employed under routine conditions can
be classified into several groups, based on what they
measure, in any case, either the sum of hydroperoxides (as
primary oxidation products) or the formation of some
secondary  oxidation  products  (originated  from
hydroperoxide decomposition) are determined

In this study, advanced separation techniques, UHPLC and
SFC, coupled with a tandem high resolution mass
spectrometry (HRMS/MS), were employed for a non-target
screening of a large set of oxidized lipids (including tri-, di-
and monoacylglycerols, phospholipids, fatty acids and
sterols), both in human diet and plasma. In the latter case,
plasma was obtained from the cohort of mothers and their
children exposed in a different extent to PAHs, known to
induce, besides of other toxic effects, also an oxidative stress.
Multidimensional chemometric methods employed for the
processing of generated data documented differing patterns
of some oxidized lipid species in the examined groups. As
regards samples of diet, profiles of individual groups of
oxidized lipids were screened and the data correlated with
those, obtained conventional approaches used for
measurements of food lipids oxidation. The challenges
offered by oxidized lipids measurement for a follow up
nutrition research will be outlined, the bottlenecks
encountered in analytical work will be discussed.

Keywords: lipidomics, oxidised lipids, dietary exposure, human
plasma, processed oils

Acknowledgement: This work was supported by the “Operational
Programme Prague - Competitiveness” (CZ.2.16/3.1.00/21537
and CZ.2.16/3.1.00/24503) and the “National Programme of
Sustainability 1” - NPU | (LO1601 - No.: MSMT-43760/2015).
Financial support of Ministry of Health of the Czech Republic (no
15-28745A) is also gratefully acknowledged. This research has
also received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No
692195,

L6

NOVEL INFRARED SPECTROSCOPIC AND MASS
SPECTROMETRIC TOOLS FOR THE
QUANTIFICATION OF (EMERGING)
MYCOTOXINS IN CEREALS AND FOODS

Rudolf Krska*', Franz Berthiller', Rainer Schuhmacher’,
Gregor Kos', Markus Sieger?, Boris Mizaikoff?

Y University of Natural Resources and Life Sciences, Vienna
(BOKU), Department IFA-Tulln, Center for Analytical Chemistry,
Austria

2 Institute of Analytical and Bioanalytical Chemistry, University of
Ulm, Albert-Einstein-Allee 11, 89075 Ulm, Germany, Germany
*Corresponding author - E-mail: rudolf.krska@boku.ac.at

The occurrence of fungal and subsequently, mycotoxin
contamination in various crops is of major concern since it has
significant implications for food and feed safety, food security
and international trade. The European Commission pointed
out that 5 - 10% of global crop produce are lost annually due
to mycotoxin contamination (European Commission, 2015).
Despite huge research investments, the fast and accurate
identification and quantification of mycotoxins and other
secondary metabolites of plants and fungi continues to be a
challenge.

In the meanwhile, mass spectrometry based analytical
methods have become the most important means for the
determination of more than 600 secondary metabolites of
plants and fungi incl. all regulated mycotoxins in cereals and
foods and for the investigation of the metabolism of these
toxic compounds in body fluids such as serum and urine.
Hence, high performance liquid chromatography- tandem
mass spectrometric LC-(HR)MS(/MS) methods have also led
to unexpected occurrence data on the presence of so-called
emerging mycotoxins including novel and conjugated
(masked) mycotoxins, as e.g. the glutathione-mediated
detoxification products of the Fusarium toxin deoxynivalenol
and the novel A-trichothecene NX-2. In the last decade, high
resolution mass spectrometric based metabolomics has
emerged and shows great potential to determine hundreds
to thousands of metabolites at once over a wide range of
concentrations.

In the area of rapid, non-destructive on-site analytical
techniques that can be applied to measure fungal
contamination in cereals and food samples, novel infrared
spectroscopy has recently been studied [1]. In particular, the
advances in microfabrication and miniaturization of sensor
components such as tunable quantum cascade lasers,
detectors and integrated optics will aid in advancing the
applicability of such techniques, particularly in the
environment of food and feed analysis.

[1] D. McMullin, B. Mizaikoff, R. Krska. ANAL BIOANAL CHEM.
2015; 407(3): 653-660.

Keywords: emerging mycotoxins, mass spectrometry, IR-laser
spectroscopy

Acknowledgement: EU-Project No.678012 Safe Food and Feed
through an Integrated Toolbox for Mycotoxin Management; FWF-
Project No. FO3715 Metabolomics of plant-Fusarium interactions
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ION MOBILITY FOR FOOD SAFETY: EVALUATION
OF ION MOBILITY MASS SPECTROMETRY
INSTRUMENTS

Robin Wegh*', Wilco Duvivier', Marco Blokland’,
Michel Nielen'

" RIKILT Wageningen University & Research, Netherlands
*Corresponding author - E-mail: robin.wegh@wur.nl

The field of food safety analysis deals with many different
biological samples, such as feed, urine, hair, and tissue. These
matrices can interfere with the analysis and cause challenges
for identification and quantification of regulated compounds.
Additionally, with the rise of ambient ionization techniques
capable of high-throughput screening, non-chromatographic
separation of isomers is becoming more and more significant.
A non-chromatographic technique offering possibilities for
additional separation is ion mobility mass spectrometry (IM-
MS). Several, commercially available, mass spectrometers
featuring ion mobility have been evaluated on their ability to
separate isomers and reduce matrix interference, but also to
strengthen confirmatory analysis by use of the CCS values of
molecules.

A broad test set of compounds related to food safety has
been comprised. The test set consisted of isomers with
relatively low molecular weight (<1000 Da) and is used to test
IM-MS instruments from different venders. Separation of the
isomers, both as standard solutions and in appropriate
sample matrix, was investigated, including the effect of
adduct formation on IM separation. Following these results,
implementation of IM in existing methods was considered
and, when possible, CCS values were calculated and
compared with literature and modeled data.

An extensive evaluation was performed of instruments
utilizing different IM techniques: differential ion mobility
spectrometry  (DMS),  travelling-wave ion  mobility
spectrometry (TWIMS), drift tube ion mobility spectrometry
(DTIMS), and trapped ion mobility spectrometry (TIMS). In this
lecture, the performance of the different IM-MS techniques
will be discussed based on isomer separation, reduction of
matrix interference, and CCS calculation.

Although tuning possibilities for the IM separation were
somewhat limited for some instruments, separation of several
isomers could be achieved. When alkali metal adduct
formation was promoted, additional separation in the IM
dimension could be achieved for various isomers. Next to
this, the application of IM in food safety analysis was assessed.
To achieve additional confirmation, CCS values were
calculated when possible. The resulting data was found to be
reproducible when proper calibration was performed, even
over extended time periods, and could be compared to
modeled data and literature or library data.

Keywords: ion mobility, mass spectrometry, residues, food safety
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L8*
ANALYSIS OF 3-MCPD ESTERS BY
SUPERCRITICAL FLUID CHROMATOGRAPHY

Beverly Belkova*', Vojtech Hrbek’, Katerina Mastovska',
Jana Hajslova’

Y University of Chemistry and Technology, Prague, Department
of Food Analysis and Nutrition, Czech Republic
*Corresponding author - E-mail: beverly.belkova@vscht.cz

3- and 2-monochloropropane-1,2-diol (3- and 2-MCPD)
esters occurring primarily in refined fats and oils, originate
mainly (together with glycidyl esters) during the
deodorization step. Bound MCPDs are present also in many
other foodstuffs such as bread, fine bakery wares,
margarines, smoked meats dairy products etc. The free form,
3-MCPD, that is released in vivo by action of gastrointestinal
lipases, has been classified as a non-genotoxic, threshold
carcinogen. Recently, EFSA CONTAM panel established
lowered tolerable daily intake (TDI) of 0.8 ug/kg bw per day
for 3-MCPD. Not needed to emphasize, that monitoring of
these processing contaminants is necessary.

The determination of 3- and 2-MCPD bound in fatty acid
mono- and/or diesters is possible using indirect methods
based on transmethylation, nevertheless, compound losses
or artefact formation cannot be fully avoided, moreover, the
information on a contamination pattern is not available
anymore. In this context, direct methods might seem more
challenging as individual MCPD esters could be determined.
On the other hand, taking into account the number of
possible naturally present fatty acids and various positional
isomers, the number of analytes might be as high as 100, then
it is clear that this is not an easy task. Moreover, sample
purification (including e.g., preparative silica gel columns)
has to be done prior analysis.

To prevent involvement of a purification step, supercritical
fluid chromatography coupled to quadrupole time-of-flight
mass spectrometry for detection (SFC-Q HRMS) was used. A
number of separation columns was tested. The major
advantage provided by this technique was elution of most of
target analytes before lipid fraction, interferences could be
efficiently eliminated. The method was validated for various
food matrices. For more in-depth studies of MCPD esters
structure, ion mobility was employed to get a 3rd separation
dimension, collision cross sections were calculated to support
compounds identification. SFC-Q HRMS has been
demonstrated to be a powerful tool for rapid MCPD esters
screening.

Acknowledgement: This work was supported by the “Operational
Programme Prague - Competitiveness” (CZ.2.16/3.1.00/21537
and CZ.2.16/3.1.00/24503) and the “National Programme of
Sustainability 1” - NPU | (LO1601 - No.: MSMT-43760/2015).
Financial support of Ministry of Health of the Czech Republic (no
15-28745A) is also gratefully acknowledged.
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TOWARDS AN UNTARGETED FOODOMICS
APPROACH FOR FOOD CHEMICAL SAFETY
ASSESSMENT

Grégoire Delaporte', Mathieu Cladiére’,
Delphine Jouan-Rimbaud Bouveresse', Valérie Camel*'

" UMR Ingénierie Procédés Aliments, AgroParisTech, Inra,
Université Paris-Saclay, France
*Corresponding author - E-mail: valerie.camel@agroparistech.fr

Chronic exposure to small doses of chemicals is a major
today’s public health issue, food being known to be an
important contributor to the presence of exogenous
hazardous substances in body burden. Monitoring food
chemical contaminations currently relies on selective
targeted approaches. The need for more global untargeted
approaches (“foodomics” approaches) has recently emerged,
but their development raises many analytical challenges,
namely trace concentrations (down to pg/kg), structural
diversity of contaminants, chemical complexity of food
matrices, and above all, the need for data treatment tools to
work “blindly” (without any information on potential
contaminants).

In this context, we have developed an untargeted foodomics
approach dedicated to food chemical contamination
assessment. Our methodology relies on four pillars from
analytical chemistry, metabolomics and chemometrics: (i) a
broad-range analytical method based on UHPLC-HRMS using
a novel reversed-phase offering enhanced retention for polar
compounds (C18-PFP-silica) and minimal sample treatment;
(ii) feature detection based on XCMS and data cleaning tools;
(iii) blind discrimination of sample groups by Independent
Component Analysis (ICA); (iv) powerful data exploration
strategies for annotation and suspect features highlighting.
Tea has been chosen as a development food matrix since it is
the most consumed hot beverage over the world, offering a
high diversity and complexity as well. In addition, tea often
exhibits a lack of traceability and is regularly the subject of
alerts on food safety networks (like the European Rapid Alert
System for Food and Feed) mainly due to chemical
contamination issues. Samples were spiked with a mix of
pesticides, mycotoxins, process-induced toxicants and
packaging contaminants in the range of 10 to 100 ug/kg
which is relevant regarding European regulations. Efficient
data filtration, normalization and scaling strategies are key
issues since a discerning choice of tools enables a blind
discrimination between control and spiked sample groups at
levels as low as 10 pg/kg. Annotation step appears to be the
main challenge, but in-house data mining tools are key
factors to reduce data complexity and also provide the user a
quick feedback about potential identity or property
(presence of an isotope or potential adduct) of unexpected
compounds. Our foodomics approach has been first
developed on green tea, being further applied to other types
of tea (respectively black tea and smoked green tea) for its
validation.

Keywords: ICA, time-of-fligth mass spectrometry, data mining,
chemical contaminants, tea

L10
ANALYTICAL FOOD AUTHENTICATION - FROM
RESEARCH TO ROUTINE

Carsten Fauhl-Hassek™

" German Federal Institute for Risk Assessment, Department
Safety in the Food Chain, Berlin, Germany

*Corresponding author - E-mail:
carsten.fauhl-hassek@bfr.bund.de

Because food fraud is still an important issue and incidents
are even increasing there is a need for monitoring and
verifying the authenticity of food products by analytical
methods. A variety of analytical approaches for authenticity
assessment and for detection of fraudulent practices have
been developed and which are in use within food control.
Besides classical approaches - namely the targeted analysis
of marker compounds characteristic for a certain adulteration
and the analysis of typical food ingredients and their
comparison to reference data - profiling and fingerprinting
techniques became more and more important in the recent
years. Opportunities and stumbling blocks of targeted and
non-targeted methodologies will be discussed. Particular
emphasis will be put on the court-proof application, data
accessibility, exchangeability and interpretation, validation
approaches and standardization needs.

N
l

8™ International Symposium on RECENT ADVANCES IN FOOD ANALYSIS, Prague, November 7-10, 2017




L11
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CHROMATOGRAPHY COUPLED TO TANDEM
MASS SPECTROMETRY FOR THE DETECTION OF
ANIMAL BY-PRODUCTS IN FEED
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Vincent Baeten'’

" Walloon Agricultural Research Centre (CRA-W), Belgium,

2 CER Groupe, Belgium

3 University of Namur, Laboratory of Cellular Biochemistry and
Biology (URBC) - NARILIS, Belgium

*Corresponding author - E-mail: m.lecrenier@cra.wallonie.be

In the context of the expansion of the human population, food
availability is a big issue. Solutions can be found by increasing
the efficiency of food production, finding new food sources
and/or reusing wastes.

Animal by-products are an interesting source of feed
materials. Indeed, up to 50% of the slaughtered animal
weight is not intended for human consumption. These
materials are rich in proteins of high nutritional value and
have also an economic interest since their non-use or
underuse results to a logical loss of potential gains.

After the mad cow crisis, the use of animal by-products was
strictly regulated. Since 2013, non-ruminant processed
animal proteins (PAPs) are reauthorised in aquafeed.
Ruminant PAPs remain forbidden in all types of feed. Official
control of constituents of animal origin in feed is based on two
methods that can be used in combination: Light microscopy
detects the presence of PAP particles but is unable to identify
their species origin. PCR gives information on the genetic
origin of the DNA present in the feed without any
consideration on the source of the signal. But sometimes
these methods are unable to distinguish some feed materials.
Ruminant blood meal (forbidden) and milk products
(authorised) are an example. In such case, the simultaneous
identification of the type of protein and the species of origin
is therefore crucial to fill in this analytical gap and ensure feed
safety.

The objective of our work was to develop a sensitive ultra-
high performance liquid chromatography coupled to tandem
mass spectrometry (UHPLC-MS/MS) method for qualitative
and specific detection of bovine blood derived products and
milk powder in feed. Peptide biomarkers identified in
previous studies were used.

The sample preparation and the analytical method were
designed to provide a fast, simple and powerful method
suitable for routine. Proteins were extracted in a buffer
containing 200 mM TRIS-HCI pH 9.2, 2 M urea followed by a
trypsin digestion and a purification with SPE tC18 (Waters).
Analyses were performed by liquid chromatography (Acquity
system, Waters) coupled with a triple quadrupole mass
spectrometer (Xevo TQS, Waters). The acquisition and
processing of data was carried out by MassLynx software
(Waters). Concatenated labelled peptides were used as
standard in order to compare the results independently of the
retention time variation due to the matrix effect.

Various commercial aquafeeds artificially adulterated at
levels of 0.1% to 1% (w/w) with bovine blood meal, bovine
blood products or milk powder were analysed in order to
assess the influence of matrix composition and to
experimentally evaluate sensitivity and specificity of the
method.

The optimised method was able to detect all adulterants at
the 0.1% (w/w) level in all contaminated test portions. This
level corresponds to the legal LOD imposed by the EC for
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animal proteins analytical method. This makes this method
suitable to be applied in the future in feed control.

Keywords: processed animal proteins (PAPs), blood, milk, feed
safety, tandem mass spectrometry (MS/MS)
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THE DETECTION OF ECONOMICALLY
MOTIVATED ADULTERATION IN THE HERB AND
SPICE INDUSTRY
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The global herb and spice industry, valued at approximately
US$4 billion, is under threat from criminals dealing in
economically motivated adulteration (EMA). Consultation
with stakeholders prioritised sage, paprika and garlic, with
regard to their risk of adulteration. In this study, rapid
screening techniques to detect adulteration in sage, paprika
and garlic are being developed using the spectroscopic
techniques, Fourier Transform Infra-Red (FTIR), and Near
Infra-Red (NIR) combined with chemometric modelling. The
raw spectral data of a range of sage samples along with
possible known adulterants, olive leaves, myrtle leaves,
sumac, hazelnut leaves, cistus, sandalwood, strawberry tree
leaves and phlomis have been collected. Spectral data from
paprika and the bulking product, spent paprika, have been
obtained. Garlic, along with possible white powder
adulterants, talc, maltodextrin and corn starch, have also
been analysed on spectroscopic techniques. Chemometrics
are applied to convert this spectroscopic data into qualitative
models using algorithms such as orthogonal partial least
squares- discriminant analysis (OPLS-DA) following pre-
processing of the data. To date, these methods proved to be
capable of determining sage, paprika and garlic from their
adulterants. These rapid and inexpensive techniques can be
used in the fight against fraud in the herb and spice industry.

Keywords: spectroscopy, adulteration, herb, spice, chemometrics
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Palm oil (PO) is the most widely consumed vegetable oil on
the planet, and it is in most part of the packaged products
sold in the supermarket. The demand for PO has increased
steeply in last time as substitute of animal fat and as an
alternative to hydrogenated vegetable oils. It is produced in
tropical areas and its rapid expansion threatens some of the
planet’'s most important and sensitive habitats. It has a high
percent of saturated fatty acids that are not favorable to the
health and recently the problems concerning food safety
have evidenced the dangerous content of 3-MCPD in it
(efsa.2016.4426). The consciousness of these facts has led the
consumers to request food with no PO as ingredient. Starting
from December 2014, all food contain palm oil sold in Europe
must state it in the ingredient list (EU Reg 1169/2011).
Today in Italian market many food items are now advertised
as PO free but because of its low price and rheological and
stability properties it is possible its use without a label
declaration. To avoid and prevent this food fraud it is
important to have reliable and easy analytical methods to
verify this statement.

This presentation investigates different methods to
determine the presence of PO in food, choosing between
classical analysis with chromatographic separations (GC and
HPLC) and the fast Direct Analysis in Real Time approach
(DART-MS). Different mixture of sunflower oil and rapeseed
oil with PO were used to determine a LOD of PO addition. For
GC, HPLC and DART-MS 21 samples were analyzed and for
DART-HRMS 63 samples. For the determination of fatty acids
and phytosterols, GC-FID was used; for the determination of
tocopherols and tocotrienols HPLC with fluorescence
detector was used; for TAGs, DAGs and MAGs an HPLC
coupled with Rl detector was used. Data were elaborated
using Unscrambler and Metaboanalyst programs.

Fatty acid composition is quite different from other vegetable
oils and phytosterols content is much lower in PO;
nevertheless, these two analysis were not useful for our target
and statistical analysis of this data could scarcely differentiate
products with PO from the others. The tocopherols and
tocotrienols analysis allowed to distinguish the PO presence
in the samples and could act as confirmatory analysis. The
TAGs profile is characteristic for PO so that it was possible
recognize presence of this oil in false labelled as PO free
food. With DART-ion trap in MS-MS mode (PPP as precursor
ion) it was possible to detect PO presence.

Using chemometric evaluation on DART-HRMS and the ratio
PPO/OOOQ data it was possible to define a threshold TAGs
ratio for the presence of PO in the most of food products with
more than 1% of PO.

It was demonstrated that the use of an DART method allows
to detect PO addition in food samples directly on sample with
a minimum preparation. Fatty acids, fytosterols and DART-MS
could be considered screening methods. Tocopherols and
tocotrienols determination is a confirmatory analysis.

Acknowledgement: This work was supported by the ltalian Health
Ministry Project n. PRC2014-014.
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Introduction: Olive oils are among the most fraud vulnerable
products on the market. Especially analytically challenging is
the discrimination between extra virgin olive oil (EVOO) and
lower grade counterparts (refined olive oils (ROO) and
pomace olive oils (POO)). Highly sensitive and reliable
markers are desired to reveal the authenticity of EVOO and
its adulterations with lower grade olive oils (ROO and POO).

Objective: In this study, the process derived contaminants
2- and 3-monochloropropanediol (2- and 3-MCPD) esters
and glycidyl esters (GEs) are evaluated for its functionality as
characteristic markers for processed grades olive oils and its
applicability as a potential authentication tool.

Material and methods: The 2- and 3-MCPD esters and GEs
were analysed in 84 oil samples (30 EVOO samples, 18 ROO
samples, 16 POO samples, 8 cold pressed vegetable oil
samples, and 12 refined vegetable oil samples) by GC-MS/MS
using an official international method from the American Oil
Chemists’ Society (AOCS Cd29a-13). The obtained
concentrations of these three compounds in the olive oils and
other vegetable oils were statistically analysed by means of
ANOVA and post-hoc tests.

Results: Concentrations of the 2- and 3-MCPD esters and the
GEs varied in the ranges of 0 - 6 mg/kg, 0 - 1.5 mg/kg, and
0 - 1 mg/kg oil, respectively. The concentrations of the three
compounds in lower grade olive oils were significantly higher
(P<0.001) than in EVOO. A similar difference was observed
for other refined and cold-pressed vegetable oils. The limit of
fraud detection of lower grade oils in EVOO was 2% when
using 3-MCPD esters, 5% for 2-MCPD esters, and 13-14% for
GEs based on calculations of virtual mixtures of the current
sample set.

Conclusion: The MCPD esters appear very specific, sensitive,
and promising for the detection of lower processing grade
oils in EVOO. Especially, 3-MCPD can be adopted as a new
authentication tool for the discrimination of processing
grades of olive oils.

fraud, GC-MS/MS,

Keywords:  authenticity, processing

contaminants, 3-MCPD esters
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TOP-DOWN FOOD FRAUD DETECTION AND
PREVENTION - HOW TO AVOID THE GOLDEN
HAMMER
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Detection and prevention of food fraud is currently to a large
degree based on a bottom-up approach, where large
numbers of individual food items are analyzed using various
methods and instruments. One reason for this is the
significant pre-existing investments in these methods and
instruments, and in the accompanying skills. This is what is
called the “golden hammer principle”, where availability and
knowledge of a given method leads you to think that it is the
best tool for all more or less similar purposes. The alternative
is a top-down approach where we study the whole problem
“from a distance”, and gradually examine the constituent
parts more in detail. When it comes to detection and
prevention of food fraud, the top-down approach seems to
be missing, or at least to be underrepresented, and if do not
remedy this situation our efforts to fight food fraud will be
seriously undermined.

This presentation outlines some examples of more holistic
approaches to food fraud detection and prevention. One way
to get an overview of food fraud on overall level is the
combined automatic and manual detection of media-
reported food fraud incidents. The automatic part is done by
web-crawling and keyword detection, the manual part by
correspondents, and the resulting joint database is made
publicly available as part of the Food Authenticity Research
Network Hub (FARNHub) which is developed as part of the
Authent-Net H2020 project. Another important task when
addressing a multi-disciplinary problem is to agree on the
exact meaning of the related terms and concepts; this to
avoid miscommunication and wasted effort. To facilitate this,
the voluntary European standard (CWA) "Authenticity in the
feed and food chain - General terms and concepts” is
currently under development, and the latest version will be
outlined here. The food fraud incident database will help us
get an overview of food fraud, and the terms and concepts
standard will help us communicate about the issue, but to
actually detect and prevent food fraud on overall level we
need to study the chains in more detail. Detailed mapping
and analysis of the supply chains, with input-output analysis
and mass-balance accounting, can help us identify fraud on
aggregate level. This presentation will indicate how this
methodology works, and show a concrete application of it in
supply chains for wine originating in Europe and being
exported to China.

The main message in this presentation is that top-down
approaches like the ones outlined here should be further
developed, and used to supplement the many bottom-up
initiatives that exist. It is unlikely that analytical methods alone
can solve the increasing challenges related to detecting and
preventing food fraud. if we want to fight food fraud, many
other scientific disciplines need to be involved, including
economists, supply chain analysts, computer scientists,
market analysts and legal experts.

Keywords: food fraud, standard, supply chain, mass-balance
accounting
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Red and blue berries such as lingonberry, cranberry, bilberry
or black currant have been obtaining a high popularity due to
their ~ well-documented  health-promoting  properties.
Similarly to other highly prized food commodities, these
premium fruits are potential target of adulteration. Typically,
the substitution of these high value berries is made by the use
of less expensive ingredients; admixtures were reported
mainly in case of fruit juices, compotes and purees. Under
such conditions, determination of the fruit authenticity, and
also its content in respective product, becomes essential for
quality control practices, consumer protection, as well as for
avoiding unfair competition. Not needed to emphasize, that
reliable analytical strategies applicable for authentication of
fruit-based products have to be searched and validated.

In this study, metabolomic fingerprinting of red and blue
berries (in addition to those mentioned above, also
strawberry, swamp cranberry, raspberry, blackberry, red
currant, elderberry, and chokeberry), employing ultra-high
performance liquid chromatography coupled to tandem high
resolution mass spectrometry (U-HPLC-HRMS/MS) has been
investigated. Altogether, 90 samples of 11 species were
extracted with methanol and then analyzed using the above
mentioned analytical platform, in order to record
metabolome pattern of individual fruit species. Subsequently,
chemometric evaluation was performed to assess the
differences between the samples and to identify significant
markers, which might be present exclusively or at more
significantly higher level in one of the fruit species. In parallel,
accurate mass of ions in MS and MS/MS spectra, various
software packages and online libraries were employed for
tentative marker identification. Regarding data handling, in
the first phase, the PCA (Principal Component Analysis)
revealed significant differences between metabolome
components in prepared extracts of fruit species. Clear
clustering was found for both ionization mode polarities. In
the next phase, PLS-DA (Partial Least Square Discriminant
Analysis) was performed and statistical models were created
and validated. Better results were obtained for a negative ES|
jonization mode. Finally, characteristic markers contributing
the most to the separation of the groups were identified, they
belonged primarily to the groups of polyphenols
(anthocyanins, flavanols and flavonol-glycosides),
phospholipids (phosphatidylcholines,
phosphatidylethanolamines and phosphatidic acid) and
triterpenes. It is assumed that these distinctive markers will
help to improve the authentication process of fruit based
food and food supplements under routine laboratory
conditions.

Keywords: berry fruits, authenticity, metabolomic fingerprinting,
U-HPLC-HRMS/MS
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Product labeling has gained considerable attention over the last
years, as a means to both provide product-specific information
and reduce quality uncertainty faced by consumers in their food-
choice decision process. Implementation of Protected
Designations of Origin (PDOs) is, indeed, one of the most
prominent differentiation strategies used in olive oil market.
These PDOs are often perceived as valuable tools that promote
specific attributes of the oil linked to its geographical
provenance.

Looking for a strategy to authenticate the declared origin of
commercial extra virgin olive oil, 126 oil samples from six
different Mediterranean PDOs (Meknés and Ouazzane
(Morocco), Priego de Coérdoba and Baena (Spain), Kalamata
(Greece) and Toscana (ltaly)) were collected and analysed by
means of two different platforms (LC-MS and GC-MS) combined
to chemometrics. The sample preparation (unselective 3-steps
liquid-liquid extraction) and chromatographic and detection
conditions (in both platforms) were optimized to facilitate the
determination of a great number of minor compounds (phenolic
compounds, triterpenic acids and dialcohols, sterols,
tocopherols, free fatty acids, etc.) within a single run.

The extracts were eluted in LC using a C18 (2.1x 100 mm, 1.8 ym)
column, with acidified water and acetonitrile as mobile phases
and a flow gradient (0.4-0.6 mL/min) at 40 °C (total run time 14
min). The same extracts (after derivatization with BSTFA+TMCS
(99:1, v/v)) were separated in GC using a BR-5 column with a T
gradient from 150 to 320 °C at a rate of 4°C/min. Both
chromatographic systems were coupled to a Compact™ QTOF
spectrometer (Bruker Daltonik) using an ESl interface in the case
of LC and an APCl ionization source in GC (the latter can preserve
the pseudo-molecular ion information, which is a great
advantage over the “classical” GC systems). Accurate mass data
and isotopic pattern information enabled the tentative
identification of possible relevant markers.

The combination of non-targeted and targeted approaches -
quite common strategy nowadays- was considered as the best
option in this study. The chosen workflow offers maximum
coverage of the olive oil metabolome’s chemical space in a first
step, and the possible validation of the identified markers in
further targeted metabolomics experiments. Selection of
molecular features, bucketing, filtering, scaling, normalization
and application of principal components analysis (PCA) to the LC-
MS and GC-MS data were done by using MetaboScape® software.
Noticeable discrimination among the six evaluated PDOs was
achieved taking into account the data coming from both
platforms. The contribution of a few thousand molecular features
to the statistic models was evaluated in depth and several
compounds such as elenolic acid, acetoxypinoresinol, oleuropein
and ligstroside aglycones, and some other tentatively identified
substances were pointed out as possible PDOs distinctive
markers.

Keywords: virgin olive oil, origin authentication, minor
compounds profiling, mass spectrometry, food metabolomics
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Honey is a complex mixture of a variety of different chemical
classes of compounds. The chemical composition of honeys
is very variable and significantly dependent on huge number
of varied factors, such as botanical origin, geographical area
of origin, bee species, honey processing, age of honey and
storage method. Alongside with constantly increasing
interest of consumers of natural and healthy food products,
growing popularity of bee products is also observed, mostly
honeys. In addition to flavor and nutritional values,
therapeutic effect in one of the most valuable qualities of
honey. In Poland, average production of honey in last eight
years reached about 19 thousand tons (according to Institute
of Agricultural Economics and Food Economy). Despite such
a large production, still the largest contribution, on the
domestic market (as well as in European market) have
cheaper honeys, which are characterized by poor quality.
Additionally, large fraction of honeys available on the Polish
market is falsified by addition of glucose - fructose syrups or
admixes with imported inferior quality honeys. Therefore,
nowadays honey quality and authenticity evaluation is an
important applied research area with relevant impact on
industry and consumer production. Currently, the widely
used traditional method for determination of the botanical
origin of honeys is melissopalynology. Despite the fact that
this method is characterized by high accuracy and precision,
it is not sufficient for a clear assessment of the authenticity of
the honey origin. Nowadays, there is a strong growth in
number of different methods being proposed as more
appropriate for determination of honey quality and origin.
The purpose of presented study was evaluation of volatiles
chemical content of Polish honeys with different botanical
origin, which are characterized by high flavour and nutritional
values (e.g. goldenrod, phacelia, yellow sweet clover,
dandelion, raspberry or runner bean honeys) and
construction of chemical profiles based on the different
extraction methods and GC-MS analysis. Moreover, for
analysis of volatiles extracts of honeys HPTLC method was
apply. This method allows us to construct something like cod-
bars useful to differentiate of Polish honeys of different
botanical and geographic origin as well as to determine their
quality. Additionally, based on the obtained results we could
determine and identify the markers, for different unifloral
honeys and show that combination of GC-MS and HPTLC
analysis create a specific fingerprint of honeys with different
botanical origin and that those methods are powerful
techniques for differentiation origin of honeys.

Keywords: volatile compounds, HPTLC,
unifloral honeys
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In today's global food market the geographic origin of food
is often connected with price and quality. However, food
labelling is primarily based on paper work, which is
vulnerable to fraud. Therefore, analytical methods allowing
for unambiguous verification of origin and thus labelling
compliance are needed. The strontium ®Sr/%Sr isotope ratio
is a well-established tracer for origin determination of food.
The bioavailable fraction of Sris taken up and stored by living
organisms from soil or water without significant isotopic
fractionation representing a direct proxy of the geographic
origin. However, the isotopic composition of a primary
agricultural product can be significantly altered e.g. by
fertilization, feeding or processing. This renders the direct
attribution of the sample to its geographical source difficult
orimpossible. This study addresses the challenge of changed
compositions of processed (salted) sturgeon caviar and of
otoliths of aquacultured fish by the combination of isotope
ratio measurements and isotope pattern deconvolution. For
this purpose, the Sr isotopic and elemental composition of
raw and salted sturgeon caviar, otoliths, water, fish feed and
salt (representing the assumed main contributors to the final
isotopic composition of strontium in caviar) was analyzed
using (MC) ICP-MS. The contribution of different sources to
the final 8Sr/%Sr isotopic composition of the samples was
determined using multiple-linear regression modeling and
linear algebra calculations. The developed procedure was
applied to caviar and otolith samples of different origin.
Isotope pattern deconvolution revealed that the Sr isotopic
composition of raw caviar and otoliths was formed to 79.8 =
4.3 % by water and 20.2 + 4.3 % by fish feed (1 SD, n=5,
between sites variation). Deconvolution was possible even
when the difference of the 8Sr/®Sr isotopic ratio between
sources was less than 0.1 %.. The influence of salting to the Sr
isotopic composition of processed caviar accounted up to
almost 80 % for samples treated with salt containing high
concentrations of Sr. In contrast, salt with low Sr
concentrations had no measurable effect on the ®Sr/®%Sr
composition of the caviar. The developed methodology
provides the basis for the origin determination of samples by
87Sr/%¢Sr isotopic ratios in cases where the initial natural
signature has been modified by known additives.

Keywords: isotope pattern deconvolution, strontium isotopes, MC
ICP-MS, salt, processed food
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Sous-vide cooking is a good alternative to conventional heat
treatment techniques to provide safe, palatable, ready-to-
serve meals with enhanced health benefits and extended
shelflife. Itinvolves cooking the raw material under controlled
temperature and time inside vacuum pouches followed by
the subsequent preservation under chilled conditions (0-4°C)
until further processing or consumption.

However, sous-vide cooking and further chilled storage of
food products, and particularly seafood, can accelerate lipid
peroxidation in the final product, leading to deterioration of
its sensory parameters. Oxidation of lipids is an important
index to denote quality of sous-vide products during storage,
because rancid lipids not only spoil their sensory
characteristics, but may also generate detrimental
compounds, which negatively contribute to human health.
The oxidation of lipids occurs by a free-radical chain
mechanism and gives rise to formation oflipid
hydroperoxides as primary products. A rapid, sensitive, non-
destructive and accurate method for determination of lipid
peroxidation rate is needed to evaluate the efficiency of sous-
vide cooking regimes and subsequent chilled storage to
retard oxidation of lipids and to prevent stored foods from
further rancidity.

It has been shown that oxidized lipids and fats emit light in the
near UV-region. This specific autofluorescence has mostly
been studied spectrophotometrically to estimate the
oxidation rate of foods containing polyunsaturated lipids.
Nevertheless, to the best of our knowledge, there is no
information available on the use of fluorescence microscopy
technique to rapidly assess the extent of oxidized lipids in
seafood products during storage.

The present study aimed to evaluate the ability of
fluorescence microscopy to predict the rate of lipid oxidation
in Atlantic mackerel over a 7-day period of chilled storage at
0°C following the sous-vide cooking at 60-75-90°C for 10-15-
20. Collected fat samples from sous-vide cooked mackerel
were directly visualized with a Zeiss Axio Imager Upright
microscope under the 44 FITC filter set. Primary oxidation
compounds were determined by two wet-chemical methods:
peroxide value analysis via iodometric titration and
determination of conjugated dienes through specific
extinction at 233 nm, since the formed hydroperoxides of
polyunsaturated fatty acids possess strong absorbance at this
wavelength. The autofluorescence of mackerel fat gradually
increased with increasing sous-vide cooking time and
temperature, as well as duration of chilled storage, while
being directly correlated with both PV-value (r=0.982) and
conjugated diene production (r=0.856).

The study has shown that the proposed fluorescence
microscopy method permits rapid and reliable assessment of
lipid oxidation status in seafood both during processing and
storage and is claimed to have a high degree of criterion
validity (validation performed on different types of fish oil).

Keywords: autofluorescence, lipid oxidation, sous-vide cooking,
chilled storage, Atlantic mackerel
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FOODS: OXIDIZED LIPIDS, MCPD- AND
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2 Unilever Research Vlaardingen, Netherlands
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*Corresponding author - E-mail:
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The classical way of pesticide analysis had much of ‘looking
to the right and being hit by a car from the left’. Up to about
15 years ago selective methods were used for the different
pesticide groups. This approach was understandable from
the perspective of the technical options available, but had a
high risk of missing pesticides notfalling in the group that was
monitored. The expanding number of pesticides (residues)
that had to be measured made another approach necessary.
Technical improvements, mainly in the chromatography and
mass spectrometry area, provided the technology to do so.
Multi-residue methods are nowadays used that cover many
different groups of pesticides. Sample preparation has been
made less selective and the MS provides the required
selectivity. The most advanced modern multi-residue
methods nowadays cover hundreds of pesticides from
multiple groups.

The more general field of food safety analysis holds the same
risk as classical pesticide analysis. Many natural and
transportation- or processing-induced toxic species can be
present and specific methods only focus on one group. In the
specific methods selectivity is commonly introduced already
at the sample introduction stage and all information on other
compounds is lost. Following the analogy of multi-residue
pesticide analysis our interest is in the opposite: Apply little
or no sample preparation and use the mass spectral
information for compound identification and ultimately
quantification. The work initially focusses on fat-rich foods
such as edible oils, margarines and dressings, and covers
compound classes like the MCPD- and glycidyl-esters,
oxidized lipids and mineral oil contaminants (MOSH/MOAH).
MS holds a prominent place in the method, as does normal
phase LC. There is still a lot of work to do, but we believe this
is the way to go.

Keywords: food contaminants, fat-rich foods, multi-analyte
methods, MCPD- and glycidylesters, lipid oxidation products
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FURAN FORMATION FROM LIPIDS UPON
THERMAL FOOD PROCESSING

Ondrej Novotny', Tomas Davidek', Imre Blank*?
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The survey of furan in canned and jarred foods that undergo
heat treatment published by the US Food and Drug
Administration in 2004 [1] initiated many studies dealing with
the analysis, occurrence, exposure, toxicity, formation, and
mitigation of furan in foods and beverages. A number of
reviews describe the results obtained so far [2-5]. There are
many precursors and, therefore, multiple routes of furan
formation upon thermal treatment, in particular Maillard-type
reactions and lipid oxidation. Recent data indicate
polyunsaturated fatty acids (PUFAs) and ascorbic acid to be
the major sources of furan, followed by carotenes,
carbohydrates, and certain amino acids. Furan can be formed
from an intact carbon chain or by condensation reactions of
carbonyls obtained from different sources. Due to this
complexity, it is vital to better understand the role of the
individual precursors and formation pathways.

Inthe current presentation, we will elaborate on the formation
of furan from PUFAs with focus on the elucidation of the
formation mechanisms in both model systems and food
products. Various classical and advanced analytical
techniques were wused, such as headspace gas
chromatography coupled to mass spectrometry, proton
transfer reaction mass spectrometry, stable isotope dilution
assay, and labelling techniques. The knowledge gained is the
base for developing concepts leading to a reduction of furan
upon industrial and domestic food processing while
maintaining the overall food quality.

[1] United States Food and Drug Administration (2004) Furan in
Food, Thermal Treatment; Request for Data and Information.
Federal Register 69: 25911-25913.

[2] Moro, S. et al. (2016) Furan in heat-treated foods: Formation,
exposure, toxicity, and aspects of risk assessment, Mol. Nutr.
Food Res. 56, 1197-1211.

[3]Seok, Y.-J. etal. (2015) Furan in thermally processed foods - A
review, Toxicol. Res. 31, 241-253.

[4] Blank, I. (2008) Furan in processed foods. In Bioactive
Compounds in Foods - Natural Toxicants and Process
Contaminants; Gilbert J., Senyuva, H., Eds.; Blackwell Publishing,
Oxford; pp. 291-322.

[5] Crews, C. and Castle, L. (2007) A review of the occurrence,
formation and analysis of furan in heat-processed foods. Trends
Food Sci. Technol. 18, 365-372.
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In the last decade, the attention on the authenticity and
quality of food commodities increased for commercial and
safety reasons and that is why, from both industries and
research institutes, the demand for the development of rapid
methods able to detect frauds increased as well.

Eggs, mostly in the egg products form, are largely used for
the creation of different industrial products and their
freshness is a crucial step for the production of safe and high
quality commodities; however, there are not several rapid
ways able to assess if egg products are as fresh as declared.
In this sense, our research group developed in the past an
artificial olfactory systemsolution [1].

In this study, GC-IMS (Flavourspec® instrument - Gas
Dortmund Company - Germany, constituted by a Gas
Chromatograph coupled with an lon Mobility Spectrometer)
technique is proposed in view of its ability to record the
volatile profile of liquid or solid samples without any relevant
pretreatment.

In particular, GC-IMS is presented as a rapid, low cost and low
sample demanding way able to assess eggs freshness, thanks
to the identification of specific marker spots in the final 2D
graph that change their intensity or that can be detected or
not, according to the time and storage conditions of the egg
products.

An attempt to identify these spots have been performed
analyzing the same samples with a GC-MS equipped with a
50/30 mm Divinylbenzene/Carboxen/Polydimethylsiloxane
(DVB/CAR/PDMS) SPME fiber. After the identification of some
markers with the mass spectrometry approach, these
compounds have been searched in the GC-IMS libraries and,
when available, their specific reference standards have been
injected in the Flavourspec® system, with the aim to confirm
the retentiontime and the drift time of the spot.

The method has been validated; this GC-IMS technique
can be implemented in production sites: the total time of the
analysis (from sample preparation to report/outcomes
generation) is lower than 50 minutes, allowing the
acceptance or the rejection of an egg product batch before
its introduction in the plant and consequent exploitation in
the production process.

[1] Suman, M.; Riani, G.; Dalcanale, E. "MQOS-based artificial
olfactory system for the assessment of egg products freshness”;
Sensors & Actuators B 2007, Vol-125, pp. 40-47.

Keywords: eggproducts, ion mobility spectrometry, freshness,
chemical markers
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In the past, many studies and efforts have been undertaken to
elucidate the key odorants of food and to identify formation
pathways of the so-called “food-borne toxicants” with a
subsequent mitigation strategy. But, up to now, analytical
approaches including the quantitation of desirable aroma-
active compounds in combination with undesirable
toxicologically relevant substances by sensitive methods are
scarcely available. The lecture will present recent studies,
which were combining the analysis of important aroma
compounds and of selected food-borne toxicants (e.g.,
acrylamide, acrolein, crotonaldehyde, styrene, etc.) formed
during food-processing, e.g., brewing of beer or deep-frying
of potato chips and donuts in different edible oils. Odorants
were identified by gas chromatography-olfactometry as well
as GC-MS and quantitated by stable isotope dilution analysis
(SIDA). For the toxicants, new quantitation methods using
stable isotopically labeled standards were developed and
formation pathways were proven by labeling experiments. In
summary, it will be shown that lowering the amounts of
undesirable compounds in combination with the
maintenance of an overall aroma well accepted by the
consumers is a challenging task, but mitigation strategies of
the "bad guys" can be advised after getting the knowledge of
their formation pathways. Successful mitigation examples
performed by industry will be shown.

L25
MULTIVARIATE 1HNMR METHOD MEETS SUB-1%
TRANS FAT QUANTIFICATION TARGET

Roman R. Romero Gonzalez*', James A. Donarski?,
Mark Harrison?, Adrian J. Charlton?, Pierre-Alain Golay'
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Extensive scientific evidence points at the consumption of
trans fatty acids (TFAs) as a major risk factor in the
development of coronary heart disease and other
cardiovascular health conditions. In the US the “zero trans fat”
label (0.5 g TFAs per serving, or 1.8 g/100 g of total fat) was
adopted already in 2003, but this is does not satisfy the
demand of several countries to banning the use of trans fat
from partially hydrogenated vegetable oils in foodstuff.
Currently a global consensus for a “free of TFAs" label is
under discussion at CODEX level. In order to meet prospect
lower thresholds an analytical range for TFAs quantification
below 1.0 g/100 g of fat is mandatory.

Very few analytical methods capable of accurately measuring
such levels exist. Among those are the gas-chromatography-
based official reference methods, which involve prior sample
derivatization and require skillful analysts. Several simpler
and more cost-effective methods, mostly based on infrared
spectroscopy, have been alternatively developed. However,
they fall short in meeting the sensitivity requirements and/or
on providing basic performance characteristics, in particular
method uncertainty and limit of detection.

A multivariate method for the quantification of total TFAs in
oil mixes by proton nuclear magnetic resonance ("HNMR) is
presented hereby. The method has been validated according
to a sample-specific approach, which takes into account the
compositional variability of the matrix in the determination of
performance characteristics. The approach was extended to
another quality attribute of edible oils, the content of
lipophilic vitamin C (in the form of ascorbyl palmitate), for
which a maximum concentration of 260 mg/kg is tolerated.
The performance of partial least square regression models
based on selected spectral variables was highly satisfactory.
Limits of detection in the modelled populations fell in the
range of 0.23-0.24 g/100 g and 36-41 mg/kg for total TFAs
and ascorbyl palmitate, respectively, both well below
targeted limits.

Keywords: trans fatty acids, nuclear magnetic resonance, partial
least square regression, interval limit of detection, ascorbyl
palmitate
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FOOD PRODUCTS: LINKING ENVIRONMENTAL
TRACE ANALYSIS AND FOOD SAFETY ISSUES
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Many synthesised organic substances are applied in large
quantities as important tools for improving modern food
production, for product conservation as well as product
refinement. Synthetic chemicals are applied as product
amendments throughout the production process for most
food products. The application of these chemicals is today
regulated according to national and international consumer
protection laws. The national and international food control
authorities are obliged to determine threshold values as well
as monitor and control levels and distribution of potential
harmful substances in national food products as well as
imported food from the international markets.

Especially in large-scale food productions chemical support
is important to guarantee the high quality and
competitiveness of the respective products. Therefore,
continuous pesticide usage is required to minimise the
occurrence and spreading of diseases in livestock or
commercial production of vegetables on agricultural lands.
Also, application of chemicals for veterinary treatment and
growth enhancements in husbandry or aquaculture is
important to consider. However, many of these chemicals
may find their way into the environment and will eventually be
detected in environmental sample).

Many examples where organic chemicals, highly valued for
food product enhancement, were identified as environmental
pollutantsare reported. Already in the early 1960s, para,
para’-dichlorodiphenyltrichloroethane ~ (p,p-DDT)  was
identified as persistent organic pollutant (POPs), more than
30 years after the substance was commercially introduced as
potent insecticide on the international market. Currently, the
usage of poly- and perfluoroalkyl substances (PFASs) as oil-
repellents in food packaging is discussed vividly in the food
chemistry community. In addition, usage of antibiotics as
growth enhancers or in various veterinary treatments in life
stocks may lead to uncontrolled release antibacterial agents
into the environmental microbial communities and, thus,
increase the risk of multi-bacterial resistance, with obvious
consequences for the usage of anti-bacterial agents in future
veterinary treatments. Many substances identified and
applied as important amendments in food production are
also considered as hazardous for the environment. Therefore,
a strong collaboration between food production, food safety
control and environmental monitoring is today required to
provide a sustainable platform for application of chemical
amendments in food production.

A variety of linkages are identified where chemical analytical
strategies in food safety and environmental monitoring may
be combined for the benefit of both national and
international regulation. Several examples will be discussed
and elucidated during the presentation. Sustainable
strategies for the effective combination of food safety and
environmental pollutant monitoring will be discussed during
the presentation.

Keywords: environmental pollution, chemical trace analysis,
organic contaminants, food safety
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Between 1970 and 2012 Chemours in Dordrecht, the
Netherlands, founded in 2015 as a spin-off of DuPont, has
used perfluorinated octanoic acid (PFOA) as an intermediate
in their Teflon production. PFOA is highly persistent,
bioaccumulative, toxic, ubiquitously present in the
environment and listed by the European Chemical Agency as
a substance of very high concern (1). Manufacturers have,
therefore, changed their production and moved towards
alternative fluorinated compounds for Teflon production (2).
One of the, also fluorinated, alternatives is GenX. GenXis the
commercial name for the ammonium salt of 2,3,3,3-
tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-
DA). HFPO-DA can therefore be used to monitor the GenX
concentrations.

To better understand the emission and the occurrence of
GenX in the environment, grass and leaves were collected
within a radius of 3 km from the Dordrecht plant. In this pilot
study the GenX levels were compared with the PFOA levels
measured in the same samples. The extraction method was
based on the method of Zafeiraki et al. (3). Analysis was done
by LC-MS/MS (Bruker EVOQ TQ).

GenX was found in levels between 1 and 27 ng/g ww in grass
and between 4 and 87 ng/g in leaves of various trees. PFOA
levels varied between 0.7 and 11 ng/g in grass and between
0.9 and 28 ng/g in leaves. Both GenX and PFOA levels
increased nearer to the factory. The results indicate that most
likely the factory is a point source for the emission of GenX.
The PFOA levels found suggest a strong contamination of the
soil and possibly groundwater in this area. Drinking water,
produced from surface water from the river Rhine/Merwede,
close to the Teflon factory contained GenX levels of 3-5 ng/L.
Food items from local gardens are currently being analysed
for these compounds.

[1TJANNEX XV PROPOSAL FOR A RESTRICTION - Perf
luorooctanoic acid (PFOA), PFOA salts and PFOA-related
substances, Version 1.0; ECHA European Chemicals Agency,
Helsinki, Finland, 2014.
https://echa.europa.eu/documents/10162/e9cddeeb-3164-
473d-b590-8fcf9caa50e7 (accessed May, 2017)

[2] Wang, Z., Cousins, I. T., Scheringer, M., Hungerbuhler, K.
Fluorinated alternatives to long-chain perfluoroalkyl carboxylic
acids (PFCAs), perfluoroalkane sulfonic acids (PFSAs) and their
potential precursors. Environ. Int. 2013, 60, 242-248.

[3] Zafeiraki, E., Vassiliadou, I., Costopoulou, D., Leondiadis, L.,
Schafft, H.A., Hoogenboom, L.A.P., van Leeuwen, S.P.J.
Perfluoroalkylated substances in edible livers of farm animals,
including depuration behaviour in young sheep fed with
contaminated grass. Chemosphere 2016, 156, 280-285.
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The problem for food analysis is the fact that the matrix food
actually does not exist. It can range from (almost) pure water
containing just a few dissolved ions to more complex
composition with different concentrations of water, fat,
protein, carbohydrates and alcohol. Therefore it is essential
for the development of routine methods to carefully take
these considerations into account. To pick out one example
this presentation will focus on the influence of sample matrix
on the determination of mineral oil residues in food products.
The discussion of mineral oil residues in food is well known in
the scientific community since the early 1990 but was brought
to a broader audience through the last years [1]. In general
public it is widely supposed that the source of mineral oil
residues derives mainly from food contact material made
from recycled materials, but in fact numerous other
contamination routes exists.

Although so far no legal limits for the residue concentration
of both mineral oil fraction (MOSH mineral oil saturated
hydrocarbons and MOAH mineral oil aromatic hydrocarbons)
exists a widely accepted method for the determination is
used. State of the art is a fully automated combination of
online LC-GC with flame ionization detection. A large volume
transfer in combination of a rapid temperature program is
used to reach limits of quantification.

The systems can efficiently handle large sample numbers per
day, but the composition of the sample can have a negative
impact on the performance of the analysis. Several real world
samples of different food matrices and the treatment for
improved results will be discussed.

In addition, there is still a big demand for identification of
individual substances or substance groups especially for
toxicological risk assessment of the mineral oil fractions,
mainly the aromatic fraction which is under suspect to have
cancerogenic potential.

The last part of the presentation will discuss the possibilities
of advanced multidimensional gas chromatography for the
identification of individual chemical groups and substances.

[1] Grob K, Biedermann M, Caramaschi A and Pacciarelli B,
1991d. LC-GC analysis of the aromatics in a mineral-oil fraction -
batching oil for jute bags. Journal of High Resolution
Chromatography, 14,33-39.

Keywords: mineral oil contamination, MOSH, MOAH
Acknowledgement: The authors want to express their gratitude to

Axel Semrau and Shimadzu for their support and valuable and
intensive discussions.
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The food safety laboratories are not only left with an ever-
increasing number of analytes to screen for - they must always
be on the lookout for new threats too. Of course, all of this
must be done with high turnaround times, and at a
competitive cost per sample.

The challenge for food safety laboratories is therefore to find
ways of efficiently combining targeted workflows with
characterization analysis. In other words, the aim is to facilitate
identification of unknown compounds as a routine and
convenient approach similar to conventional quantitations.
With a range of polar and non-polar contaminants potentially
present in food samples, it is essential that the sample
preparation approaches are able to extract a very broad
range of analytes. However, it can be challenging to develop
methods that are both comprehensive as well as convenient
to use.

The main extraction techniques used today are making high-
moisture food sample preparation faster and more
straightforward. Approaches such as SweEt (Swedish Ethyl
acetate), QUEChERS (Quick, Easy, Cheap, Effective, Rugged
Safe) and Dutch Mini-Luke methods, are amenable to a wide
range of matrices and offer a number of advantages over the
traditional sample preparation techniques.

One of the most unique features of the SweEt method,
developed at the Swedish National Food Agency, is that it
involves a single step ethyl acetate extraction procedure, after
which the sample can be injected directly into the instrument
for analysis. Such approaches are minimizing sample
preparation time and allowing labs to analyze a greater
number of samples using fewer resources.

This presentation will describe the workflow for SweEt with
around 550 pesticide analytes in targeted mode with triple
quadrupole techniques as well as the Q Exactive Focus
Orbitrap for LC-amendable analytes.

Examples and workflows how the National Food Agency uses
high resolution techniques to solve sudden emerging food
risks will be shown, with the userfriendly software Tracefinder
as well as Compound Discoverer.
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In 2006 three European Union Reference Laboratories (EURL)
were inaugurated at the Joint Rreseach Centre in Geel: for
heavy metals, for mycotoxins and for polyaromatic
hydrocarbons. The role of these EURLs was to coordinate and
collaborate with the network of National Reference
Laboratories in the European Union in order to promote and
implement harmonisation of analytical methods for the
determination of contaminants of concern.

The following actions were undertaken: organisation of
proficiency tests; development and ring-trial validation of
methods for the determination of multiple contaminants in
complex matrices; specific training; and several research
projects.

The successful activities of the more than forty EURLs set by
DG SANTE triggered the interest worldwide, with several
countries outside the EU considered establishing similar
networks of reference laboratories (cf. Canada, India, ASEAN
countries...) in the field of mycotoxins, PAHs and heavy
metals.

The presentation will give an overview of the activities of the
EURLs based on selected examples, while concluding with an
outlook on possible future trends and challenges to come for
the networks.
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EURL ACTIVITIES
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The high demand in increasing the scope of matrices and
pesticide residues for routine control is driving to the control
laboratories to develop improvements or even new analytical
methodologies to satisfy such requirements. A first
consequence is the introduction of small modifications in the
previously validated methods such as: new clean up
procedures, increasing the use of isotopically labeled
standards, more efficient chromatographs etc. However, in
many cases the best way to overcome these limitations is the
application of new analytical methodologies. Obviously a
critical  balance about cost/benefit of these new
methodologies is necessary before their broad application.
The EURLs for pesticide residues have, among other duties,
to explore the possibilities, advantages and drawbacks that
can appear with the use of new analytical methods. We
present here a critical evaluation by showing a few examples
of new methodologies developed an/or consolidated in the
last years for overcoming common limitations such as:
shortening the analysis run time, decreasing matrix effects,
increasing the analytical scope and analysis and evaluation of
high polar compounds.

Keywords: pesticide residues, matrix effects, new analytical
methods
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First of July 2006, the Technical University of Denmark,
National Food Institute was designated as EU Reference
laboratory for pesticide residues in cereals and feeding stuff
with the overall task to improve the analytical performance of
the EU National Reference Laboratories (NRLs). The aim has
been pursued via Proficiency Tests (PTs), workshops, surveys,
analytical and technical guidance, not only for the NRLs but
also for the Official Laboratories (OfL) with an analytical scope
of cereals and/or feed. All the achievements have been done
in close cooperation with the three other EU Reference
Laboratories on pesticide residues.

The EURL-CF has organised 11 PTs on cereals/feeds with
both incurred and spiked pesticide residues. The PTs are
offered to EU and EFTA NRLs and OfL (mandatory) as well as
OfL from Third Countries. This results in a high number of
participants (up to 178) mainly from EU. The PTs have
elucidated specific analytical problems which then have
resulted in recommendation in the SANTE 11945/2015:
Method Validation and Quality Control Procedures for
Pesticide Residues Analysis in Food and Feed. The PT results
show that the robust standard deviation of the results has
decreased from 31% to 17 % and the combined z scores, AZ?,
have also decreased. Unfortunately, it has not been possible
to enhance the scope of the laboratories. Still, around 50% of
the laboratories are not able to analyse for 90 % of the
pesticides on the Target List. But this problem is more related
to manpower and equipment at the laboratories which is out
of influence of the EURL.

The EURL-CF has also conducted research and surveys in
cooperation with the NRLs. One example is a study on particle
size influence on the extraction efficiency, showing extraction
efficiency can be improved up to 60% if cereal grains are
milled to a particle size below 1 mm. The surveys also showed
the milling equipment at NRL were very diverse and many
also quite old. The result will hopefully result in upgrade of
the milling equipment not only at the NRLs but also at the OfL,
so the analytical results of pesticide residues in EU will be
more correct and comparable.

During summer 2017 the four pesticide residues EURLs has
conducted a comprehensive survey that will allow us to draw-
up an interim résumé on our work and get new ideas on how
to effectively continue our activities in the coming years. The
outcome from this survey will be included in the presentation.

Keywords: EU reference laboratory, pesticide residues
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The transition from animal tests to chemical analysis is being
a challenging task for the EURL for marine biotoxins. This
challenge is mainly due to the complexity of analyte and
matrix. The EURLMB activities with method harmonization
also imply a critical role on the development, implementation
and validation of analytical methods for these algal toxins.
The main difficulties found when dealing with these activities
are related with the complexity of the analysis of multiple
congeners with different toxicities at trace levels, and also
subjected to possible biotransformation. This is a very critical
task for the analyst, in particular, when the activity is aimed to
official control under specific regulations. Updated issues on
multicomponent analysis are widely discussed in specific
scientific and regulatory forums in the areas of food,
environment, etc., and the need for improved method
performance, improving in particular selectivity and
sensitivity, is being also widely discussed and agreed. The
present advances on instrumental development, especially
regarding improved sensitivity on mass spectrometry
analyzers, are being remarkable, nevertheless there is still a
need for improved separation approaches to ensure the
efficient extraction of the analyte from these complex
matrices and also to minimize the critical matrix effect that so
frequently compromise the reliability of the analytical
measurement. This presentation will focus on the main
challenges of the EURLMB in the method development for
marine biotoxins, in particular for emerging toxins not yet
included in the EU Legislation, and for which no standards or
reference materials are commercially available.

Keywords: EU reference laboratory, marine biotoxins
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Short-chained chlorinated paraffins (SCCP) have been widely
used as plasticisers or flame retardants for decades, leading to
global pollution due to unsafe handling of products or waste [1].
Caused by efforts to ban SCCPs, medium-chained CP (MCCP)
production increased in the last decade, often to replace SCCPs
[2]. With the worldwide ban of SCCP by the Stockholm
Convention in April/May 2017 [3], a robust but selective analysis
is needed for enforcement. To this day there is no consensus on
an analytical procedure for SCCPs and MCCPs in food samples,
resulting in many different methods with barely comparable
results. Amongst the multitude of methods currently in use, high
resolution mass spectrometry is particularly valuable for in-depth
studies of homologue patterns. Using full-scan acquisition and
negative chemical ionisation (NCI) at 60,000 and 120,000
resolution (FWHM, m/z 200), experiments focused on assessing
linear dynamic range, selectivity and sensitivity were performed.
Measurements of SCCP and MCCP standards resulted in an
excellent linearity in a concentration range of 25-10,000 ppb.
Spiking experiments with high levels of native mono- and di-
ortho-PCBs and mixtures of MCCP and SCCP standards showed
no significant effect on peak profiles of extracted homologues.
While most times the [M-CI] ion was the most abundant ion
species, contrary to expectation an increase of [M-HCI] ions with
decreasing chlorination degree of the homologues could be
observed. Previously reported [M+ClI] ions were only found with
lessthan 0.5% relative abundance [4]. Additionally, an ion species
preliminarily designated as [M-HCI-H] was found with a relative
abundance of 5-8%.

The analysis of salmon (Salmo salar) samples showed similar
homologue patterns for salmons farmed in Norway while the
pattern of a sample from Scottish aquaculture and a wild salmon
clearly deviate. The Scottish sample especially was characterized
by high amounts of SCCPs along with a higher relative
abundance of hexachloropentadecane isomers compared to the
other samples.

Our results demonstrate that GC in combination with high
resolution, accurate mass Orbitrap-MS enables insights into the
pattern and content of CPs without having to fear mass
interferences from both other CP homologues and PCBs,
indicating the same for other halogenated compounds.

[1] Tomy GT (2010) The Handbook of Environmental Chemistry,
Vol. 10, Springer, Heidelberg, London.

[2] Gluege J, Wang Z et al (2016) Science of the Total
Environment, 573 1132-1146.

[3] Stockholm Convention on Persistent Organic Pollutants,
UNEP-POPS-COP.8/14, final report not yet published as of
06.07.2017.

[4] Tomy GT, Tittlemier SA et al (1998) Chemosphere, 37 (7)
1395-1410.

Keywords: chlorinated paraffins, GC-Q-Orbitrap, persistent
organic  pollutants,  simultaneous  determination,  mass
spectrometry
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REGULATION (EU) 2017/625 defines in article 94 the tasks of
the European Reference Laboratories (EURL). These are
among others the provision of suitable residue control
methods, the assistance to NRLs in the implementation of
these methods and the control of the successful
implementation by inter-laboratory comparative testing. This
includes the provision of pure standard substances for the
implementation of methods and the production of incurred
reference materials for performing proficiency tests and later
on internal QA control.

Examples of the production of incurred reference materials
and its use in inter-laboratory comparative tests are given.
The use of really incurred material is here of high importance,
since this material reflects real-life samples as far as possible
(e.g. with respect to metabolites, conjugated residues and
extraction efficiency).

The question of the implementation of new methods, efficient
validation and the use of multi methods is also of high
importance for the control laboratories. The EURL has long
experience on the use experimental design based method
validations according to Commission Decison 2002/657. This
approach was now transferred to an experimental design
based interlaboratory method validation study. The method
was developed by the EURL and transferred to the
participating NRLs in a preceeding training programme. The
requirements of the validation plans were explained and the
particiants were supported in its implementation.
Experiences from this pilot validation study and first results
and conclusions are presented.

Keywords: EURL,
reference material

validation, inter-laboratory comparisons,
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Food contact materials (FCM) are an essential part of our lives
as they include, among others, packaging, food production
machinery and kitchenware. There is a great interest in the
improvement of these materials and many chemical
substances are being used for advancing their technological
characteristics to the benefit of the consumers, while they
must also be safe.

The FCM sector has a significant and continuously increasing
importance in the food chain. For this reason, the Joint
Research Centre of the European Commission had been
appointed as EU Reference Laboratory for FCM in 2004.

The chemical safety of an FCM, either in packaging, food
processing or kitchenware, relies on ensuring that no release
of chemical substances occurs in amounts above the legal
limits of EU Regulation 10/2011.

The main tasks of the EURL-FCM are, among others, the
organisation of proficiency testing targeting to increase the
comparability of analytical results in official controls, the
coordination of the National Reference Laboratories” (NRLs)
network by disseminating information, trainings and
technology transfer; the development of migration and
analytical methods in priority areas for intended legislative
developments in agreement with DG SANTE, ad-hoc
contributions to the European Food Safety Authority (EFSA),
and providing technical and scientific support to the EU
policy framework regarding FCM. Additionally, the EURL-
FCM has created databases for about 550 substances and
300 methods for regulated FCM substances for compliance
testing and enforceability. Recent examples of completed
and on-going projects with high impact will be outlined, such
as testing of kitchen and table ware, monitoring of mineral oil
in food and FCM proficiency testing results.

Keywords: food contact, food safety, packaging, contaminants,
official control
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Self-control of industry is an important pillar for safety of feed
and food. In addition to the requirements of an accreditation
of a laboratory according to the EN 17025, the specific
requirements of the Commission Regulations have to be met
prescribing analytical criteria for determination of dioxins,
dioxin-like PCBs and non-dioxin-like-PCBs in feed and food.
This clarification is part of the latest amendments in 2017 [1,
2].

The “Guidance Document on Measurement Uncertainty for
Laboratories performing PCDD/F and PCB Analysis using
Isotope Dilution Mass Spectrometry” [3] and the “Guide on
the Estimation of LOD and LOQ for Measurements in the
Field of Contaminants in Feed and Food" (jointly prepared
with the other three EU-RLs for contaminants: PAHs, Heavy
Metals and Mycotoxins) [4] have been finished. According to
the above latest amendments in EU regulations for analytical
criteria, the principles shall be followed when applicable.
When contamination incidents with PCDD/PCDFs and/or
PCBs occur in the food chain, an important immediate step is
the interpretation of the occurrence pattern for identification
of the source. A database collecting patterns was built up and
tools for interpretation developed [5].

In addition to the work on PCDD/F and PCBs, the EU
Commission asked the EURL to cover also brominated flame
retardants (BFRs) and chlorinated paraffins (CPs). A first
proficiency test on determination of BFRs in cold liver and fish
liver oil focussed on PBDEs, HBCDDs, TBBPA, brominated
phenols and emerging and novel BFRs [6]. A second PT is
being performed on PBDEs and HBCDDs in liver of cattle.

A demanding new task is the request to initiate new work on
the analysis of short and medium chain chlorinated paraffins
in feed and food. Part of these activities is the organization of
an international interlaboratory study as a first step towards a
harmonized analytical approach to chlorinated paraffins [7].
The inclusion of these and other new tasks are reflected by
change of the name of this EURL to “EU Reference Laboratory
for Halogenated POPs” starting from 1 Jan 2018.

[1] COMMISSION REGULATION (EU) 2017/644 of 5 April 2017
laying down methods of sampling and analysis for the control of
levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in
certain foodstuffs and repealing Regulation (EU) No 589/2014,
Official Journal of the European Union L 92/9.

[2] COMMISSION REGULATION (EU) 2017/771 of 3 May 2017
amending Regulation (EC) No 152/2009 as regards the methods
for the determination of the levels of dioxins and polychlorinated
biphenyls, Official Journal of the European Union, L 115/22.

[3] Guidance Document on Measurement Uncertainty for
Laboratories performing PCDD/F and PCB Analysis using Isotope
Dilution Mass Spectrometry”
(http://ec.europa.eu/food/safety/animal-feed_en).

[4] Guidance Document on the Estimation of LOD and LOQ for
Measurements in the Field of Contaminants in Feed and Food”
(http://ec.europa.eu/food/safety/animal-feed_en).

[5] Malisch, R. et al, Interactive data base of PCDD/F and PCB
congener patterns to aid identification of contamination sources
in feed and food, presented at “Dioxin 2017" in Vancouver,
Canada, submitted for inclusion in Organohalogen Copounds
2017.

[6] Schaechtele A, Malisch R, Haedrich J, Proficiency test on
determination of Brominated Flame Retardants in cold liver and
fish liver oil, Organohalogen Compounds Vol. 77, 95-97 (2015).
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[7] Kerstin Kratschmer, An international Interlaboratory Study as a
first step towards a harmonized analytical approach to
Chlorinated Paraffins, presentations at RAFA 2017.
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Developing countries can face barriers to international trade
whilst meeting increasing demands for authentic, quality food
products from developed countries. The fast evolving world
of food fraud presents a unique set of challenges to
developing countries due to the high costs of state-of-the-art
instrumentation and the lack of human capacity to implement
analytical surveillance often imposed by markets such as the
European Union. For developing countries to actively
participate in food authenticity testing of produce from their
domestic markets, and for export, there is a need to develop
appropriate, affordable and rapid methods to screen foods
for  adulterants using accessible methods and
instrumentation. Consequently, there is an increasing
demand for strategic technical support that will enhance
national food control systems and monitoring programs.
Examples will be given from the work of the FAO/IAEA Joint
Division of Nuclear Applications in Food and Agriculture’s
Food and Environmental Protection Laboratory to target food
authentication and origin as a vital component of food quality
and traceability.

Keywords: food adulteration, authenticity, developing countries
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Per- and polyfluoroalkyl substances (PFASs) are industrial
chemicals that are produced for numerous industrial and
consumer products. PFASs are global environmental
contaminants and are found in the environment, food and
drinking water. The production of perfluorooctanesulfonate
(PFOS) and perfluorooctanoic acid (PFOA) (and their
precursors) has been phased out by main producers in North
America and Europe. In the Netherlands, a fluorochemical
production plant near the city of Dordrecht historically used
PFOA until 2012, but is currently using the replacement
chemical ‘GenX'’ to produce fluoropolymers. This raises the
question what current GenX levels in river water downstream
from the plant are. In addition, studies reported on several
other new polyfluoroalkyl homologues downstream
fluorochemical plants, and it's unclear if such homologues are
present downstream the Dordrecht plant as well. The
presence in river water, which is used for drinking water
production, could therefore be a potential source for
exposure of the local population.

Legacy PFASs (PFSAs and PFCAs) were analysed in drinking
and river water using our routine approach (SPE, UPLC-
QTRAP-MS/MS), and this method was further optimised for
inclusion of GenX. Emerging PFASs identification was
performed on a UPLC-QExactive high resolution mass
spectrometer (HRMS). The QExactive was operated in
negative electrospray ionisation (ESI-) mode in full scan (100-
1250 m/z) at a resolution of 140,000. MS/MS experiments
were performed in order to obtain fragment information for
structural confirmation, at a resolution of 35,000. Samples
were screened for a database of compounds reported in the
literature and potential other homologues differing CF2
(49.9968), CF2CH2 (64.0124), or CF,0 (65,9917) in mass.
GenX was detected in drinking water collected from 3 out of
4 municipalities in the vicinity of the production plant, with
highest level at 11 ng/L. GenX was also detected up to 812
ng/L in downstream river water, being a possible source for
drinking water contamination. Using HRMS, eleven
polyfluoroalkyl acids belonging to the ConHanFanOy,
ConH2n+2F2nSO4 or Con+1HanFon+4SOs homologue series
were detected in downstream river water samples. Of these
eleven compounds two chemicals belonging to the
CanHanF2nO2 homologue group were detected in drinking
water.  Polyfluoroalkyl sulfonates (ConH:FanSOs)  were
detected in all collected river water samples, and therefore
appear to be ubiquitous contaminants in Dutch rivers, and
were also found in drinking water. Lack of analytical standards
prohibits quantitation, but MS responses of these emerging
PFAS were a multitude of the legacy PFASs, which may
suggest high levels. The local population exposure to GenX
via drinking water is estimated at 220 pg/kg/day, which was
comparable to the daily intake via drinking water of the
chemical it replaced, i.e. PFOA. These findings show that
HRMS techniques are invaluable tools for identification of
emerging PFASs.

Keywords: GenX, PFASs, LC-Q-Exactice, fluorochemical plant
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The risk assessment of mycotoxins is mainly based on toxicity
data from animal experiments in combination with reliable
data on mycotoxin occurrence and food consumption. Based
on this approach limits and regulations for mycotoxins in food
samples are established in many countries. One major
drawback of such risk assessments is a potential
underrepresentation of subgroups with a regional, cultural or
medically determined deviation in their nutritional habits,
hence resulting in an altered exposure than estimated based
on global consumption databases.

To overcome this problem the individual exposure
assessment based on the analysis of physiological samples is
the method of choice and could significantly contribute to an
improved risk assessment. Limitations in the analysis of
physiological samples, especially blood samples, are the
laborious and time-consuming sample collection and clean-
up.

Within the last years, the use of dried blood spots (DBS) or
dried serum spots (DSS) gained more and more attention due
to the development of new applications, besides the well-
known use in clinical laboratories. Here, we present a multi-
mycotoxin method using DBS in combination with HPLC-
MS/MS  for the quantification of 27 mycotoxins and
metabolites in human blood samples [1-3]. The results show
that 20 pl of human blood taken from finger-pricks are
sufficient to quantify for example Ochratoxin A at levels as low
as 0.026 ng/mL (LOQ) with just one extraction step for
cleanup. The analysis of OTA in blood samples from a
German cohort (n=50) using DBS revealed that all samples
were positive for OTA with a mean value of 0.21 ng/mL[1].
Using a simple ,dilute-and-shoot” HPLC-MS/MS approach, 31
mycotoxin biomarkers are currently detectable in urine
samples based on our previous study [4]. The analysis of urine
samples from a German cohort (n=101) identified
deoxynivalenol (DON) and DON-glucuronide in 82% of the
samples with mean values of 3.4 and 12.2 ug/L respectively.
As some mycotoxins or metabolites are mainly detectable in
urine (e.g., DON-3-GlIcA) and others such as OTA mainly in
blood, the analysis of both matrices is recommended to
evaluate the individual human exposure to mycotoxins.
Besides dilute-and-shoot approaches used for urine samples,
the use of DBS (or DSS) provides an optimal extension of
human biomonitoring due to the minimal-invasive on-site
sample collection and easy sample preparation.

[1]Cramer B, Osteresch B, Mufioz K, Hillmann H, Sibrowski W,
Humpf H-U (2015) Mol. Nutr. Food Res. 59, 1837-1843.

[2] Osteresch B, Cramer B, Humpf H-U (2016) J. Chrom. B
1020, 158-164.

[3] Osteresch B, Viegas S, Cramer B, Humpf H-U (2017) Anal.
Bioanal. Chem. 409, 3369-3382.

[4] Gerding J, Cramer B, Humpf H-U (2014) Mol. Nutr. Food
Res. 58, 2358-2368.

Keywords: human biomonitoring, mycotoxin, dried blood spot,
urine, HPLC-MS/MS
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Food safety is reported as the prime motivation driving the
consumers of organic food, although very few scientific data
are available to support this presumption of a health benefit.
The present paper aims at providing a first reference study on
the presumed health benefit of French organic meat products
in regard to their possible chemical contaminant contents. In
this context, the chemical contamination levels of both
conventional and organic meats were assessed.
Environmental contaminants (17 PCDD/F, 18 PCBs, 3 HBCD
isomers, 6 mycotoxins, 6 inorganic compounds) together with
chemical residues arising from production inputs (75
antimicrobials, 10 coccidiostats and 121 pesticides) have
been selected as target compounds to be measured by the
five corresponding French National Reference Laboratories.
Selected analytical strategies specifically targeted trace levels
of contamination (<< EU regulatory limits) to provide
occurrence data in a context of chronic exposure. A
dedicated sampling strategy, representative of the French
production, allowing quantification of a large sample set
(n=266) including both conventional and organic raw meat
from three animal species (bovine, porcine, poultry) has been
set-up. While contamination levels below regulatory limits
were measured in all the samples, significant differences were
observed between both species and types of farming. Several
environmental contaminants (Dioxins, PCBs, HBCD, Zn, Cu,
Cd, Pb, As) were measured at significantly higher levels in
organic samples.

Acknowledgement: The research work was funded by the French
Agence Nationale pour la Recherche (ANR), contract n® ANR-12-
ALID-004 « Sécurité sanitaire des viandes issues de l'agriculture
biologique » SOMEAT (Safety of Organic Meat). http://www.so-
meat.fr.
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Evaluation of undesirable compounds derived from
agriculture is a very important issue concerning milk safety.
The main source of such compounds is dairy cattle diet, so
analyzing feed materials for pesticide residues and mycotoxin
contamination is a major task to trace milk quality. Our
previous studies showed that raw milk is susceptible to
contamination with mycotoxins (aflatoxin M1 was found in
40% of 160 raw milk samples ranging 0.03-0.293 pg/kg) and
pesticide residues (diazinon, chlorpyrifos, A-cyhalothrin and
others) [1,2]. So there is a need to evaluate the origin of such
contamination, and also to enable collecting information on
other many regulated and not regulated compounds, such as
various groups of mycotoxins. Argentina established national
MRLs for more than 400 pesticides a.i., and in the world there
are more than 300 mycotoxins from many fungal species. Not
only free mycotoxins but also metabolites and conjugates,
along with natural toxicants of recent raised interest such as
ergot alkaloids, beauvericin and enniatins, represent an
emergentissue in food safety, challenged to be analyzed with
the aid of modern, high throughput and sensitive sample
preparation and instrumental determination methodologies.
The aim of this work was to study contamination of typical
feed used in dairy cattle diets in one of the most important
milk production area in Argentina. For that purpose, multi-
residue and multi-class QUEChERS sample preparation was
performed followed by instrumental determination using
UHPLC-MS/MS approaches (TQ-S and Q-LIT; ESI*) and GC-
MS/MS (QqQ; El). Over 450 compounds among pesticides,
mycotoxins and metabolites were included in the methods.
Analytical complexity was added by the different kind of feed
samples that constitute the concentrated diets used in the
study area (alfalfa and barley pastures, corn, wheat, soybean,
various kind of silages and expellers, cotton seed, gluten,
burlanda, commercial balanced feed and others), totalizing
54 samples. Pesticides were detected in 72% of the analyzed
samples (5-500 pg/kg) and mycotoxins in 100% of samples,
having at least one of the 39 compounds detected (2.5-2500
pg/kg). This kind of wide-scope study was not previously
reported in concentrated feed from Argentina. Findings were
relevant since multi-contamination in individual samples was
frequentand in some cases with considerable levels, showing
that more research in this area is needed and improvements
on monitoring systems and management practices at farm
level are highly recommended to protect animal and human
health and to assure that this important food safety issue will
not affect milk quality.

[1] Michlig N. et al. Pesticide residues and aflatoxins in milk
and dairy cow feedstuffs. A case of study from Argentina.
EPRW 2016, Cyprus.

[2] Michlig N. et al. Food Control 64 (2016)151-156.
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In order to preserve food quality, internal surfaces of metallic
food contact materials (FCMs) are coated with polymeric
coatings. In terms of technical and economical performances,
epoxy-resins based on bisphenol A (BPA) diglycidyl ether have
been extensively used worldwide. Increasing regulatory pressure
against BPA for FCM applications led can coating manufacturers
to develop polyester-based alternatives. From a chemical food
safety perspective, it is important to control any potential
migration of substances from the FCM to the food. Besides
intentionally added substances, which monitoring is not
considered an analytical challenge, the investigation of the
presence of non-intentionally added substances (NIAS) has been
raising the interest of the scientific community in response to
manufacturers and consumers concerns. NIAS can be impuirities,
degradation products, contaminants or oligomers. Generally,
only NIAS with a molecular weight below 1,000 Daltons represent
a chemical potential hazard since, above this threshold,
substances are not supposed to be absorbed by the body. When
dealing with polyester coatings, NIAS can be predictable
oligomers (cyclic, linear or branched) originated from known
monomers or unpredictable compounds obtained after reaction
with solvent, reticulation or blocking agents used in lacquer
formulation. Consequently, identification of NIAS is needed as a
first step in the frame of proper risk assessment.

In theory, NIAS migrating from lacquer can represent a multitude
of compounds. An innovative approach aiming at identifying
such NIAS was applied to two polyester-polyurethane lacquers,
which suppliers previously provided lists of monomers.
Therefore, a non-targeted strategy was developed using liquid
chromatography coupled to high resolution mass spectrometry.
Hence, specific data processing was needed to address the
amount of obtained data from lacquer extract fingerprints. Data
were automatically processed using open-source R-environment
to list detected features and deconvolute them in paired groups
of same compounds. The most intense groups were investigated
and compared to a homemade database using the exact
monoisotopic mass. This database, populated with possible
polyester oligomer combinations from a relevant selection of
polyols and polyacids, enabled highlighting the presence of 14
and 17 cyclic predictable polyester oligomers in the two lacquers,
including 3 mutual combinations explained by common known
monomers. Among unpredictable NIAS, three additional
monomers were hypothesised to explain several polyester
oligomer series. Moreover, the presence of caprolactam cyclic
oligomers in both lacquers was concluded as highly probable.
Hypotheses  were  strengthened by  chromatographic
considerations and by the investigation of fragmentation
patterns. Finally, it was possible to tentatively characterize about
80% and 90% of the cumulated feature intensities in the 2
lacquers.

Keywords:  polyester-polyurethane  coatings,  untargeted
approach, oligomer, HRMS screening, chemical risk assessment
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The analysis of persistent organic pollutants (POP) in samples
with high fat content is still of increasing interest. For a broad
spectrum of analytes, we developed a new clean-up method
which allows the replacement of typically used techniques
like gel permeation chromatography (GPC) or fat oxidation
with sulfuric acid. The new module is based on an enzymatic
hydrolysis under physiological conditions and can be
implemented in present manual or automated clean-up
procedures.

We focused our method development on the matrix fish oil.
In the last decade the consumption of dietary supplements
containing fish oil became very popular. The reason is the
high amount of omega-3 fatty acids, especially
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA) which are attributed to various health benefits.
Because of their lipophilic behavior many POPs tend to
accumulate through the aquatic food chain. Thus, it can be
expected that fish oils also contain relatively high levels of
non-polar compounds such as organochlorine pesticides or
other POPs. But, fish oil is not just like fish oil. To get a defined
fatty acid profile the triacylglycerides (TAG) of the raw fish
material are usually esterified during the production process
to obtain fatty acid ethylesters (EE). Consequently, the routine
quality control business requires the analysis of TAG-fish oils
as well as those containing only the EE which is a huge
analytical challenge.

In the case of EE-fish oil the classical fat-clean-up approaches
(GPC, sulfuric acid) are non-applicable. Treatment with
sulfuric acid is impossible because of the instability of many
POPs under these conditions. Otherwise, the low molecular
weight of the EE prevents a separation via GPC.

This matrix problem was largely unsolved until now. We
developed a completely new clean-up procedure for the
reduction of fatty matrix compounds including also the EE. An
amount of 0.5 g of the fish oil sample is hydrolyzed with a
porcine pancreas lipase for several hours. During that time
the EE and TAG are divided to the free fatty acids (FFA) under
very smooth and specific conditions. After the hydrolysis we
extract all compounds using a liquid-liquid-extraction with n-
hexane and separate the FFA from the analytes by an
optimized NH2-SPE clean-up. Depending on the matrix
further SPE-clean-up steps can be applied.

For the best of our knowledge we developed for the first time
a method which uses an enzymatic hydrolysis under
physiological conditions for the separation of fatty
compounds in the trace analysis of POPs. The focus of the
current method is on the analysis of organochlorine
pesticides and PCB with a limit of detection of 0.01 mg/kg for
most of the analytes of interest. For the future the
implementation of the module for the analysis of other
contaminants is planned. The simple procedure (only
shaking) allows a robust and parallel processing of even high
quantities of samples at low equipment and consumable
costs.

Keywords: fatty samples, persistent organic polutants, enzymatic
hydrolysis, clean-up, trace analysis
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Veterinary drugs are regularly used in animal production to
maintain health and productivity. As a result, veterinary drug
residues are frequently detected in food of animal origin.
During the storage or the thermal treatment (e.g. cooking) of
food, the residues of these chemicals can undergo
degradation, resulting in a decrease of concentration of the
compound, and the general “conclusion” is that the human
health risks would decrease proportionally. To date though,
little is known about the identity of degradation by-products
of most veterinary drug residues (e.g. antimicrobials) during
food production/cooking, and the possible consequences of
this degradation in terms of residual toxicity and antimicrobial
activity.

Tylosin A is an antibiotic used in the control of American
foulbrood, which is considered to be the most virulent brood
disease known in honey bees. Although it has been proven to
degrade in different thermal conditions, a comprehensive
study of the behaviour of this compound in honey at high
temperatures, including the characterization of its main
degradation products, has never been reported. In this work,
the thermal degradation of tylosin A in honey was studied
using high resolution mass spectrometry. The degradation of
this compound under thermal conditions was first studied in
water solution at various pH and temperatures, and then
different thermal treatments were applied to honey samples
containing tylosin A. The analysis was performed by direct
injection in HPLC-QTOF-MS/MS, with Dual AJS ESlion source
operated in positive ionization mode (ESI+) and using the All-
ions MS/MS mode. Since both MS and MS/MS data were
recorded for all ions, degradation products (e.g. Tylosin B)
could be simultaneously isolated and identified under the
various conditions.

Keywords: veterinary drugs, foodomics, food safety, non-targeted
analysis, mass spectrometry
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Pharmaceuticals are widely used in both human and in
veterinary medicine and prescriptions are increasing
continuously. A negative effect of this development is the fact
that pharmaceutically active ingredients (Al’s) can be
detected in the aquatic system. This is due to either
incomplete uptake by the human body (so still active
substances are excreted), the washing off of drug containing
gels and lotions during personal hygiene, and unfortunately
still due to improper disposal of pharmaceuticals. Although
contaminated municipal wastewater is treated in wastewater
treatment plants (WTP), many of these substances are
unaffected by the treatment process currently used. Mainly in
arid regions such reclaimed waters are more and more used
for irrigation in agriculture. Thereby plants can come into
direct contact with the Al’s, resulting in uptake or even
metabolization of the drug by the plant. Particularly for edible
plants the studying of such effects must be studied this
mandatory.

In the present work we studied the uptake of pharmaceuticals
in particular non-steroidal anti-inflammatory drugs (NSAIDs)
by several edible plants namely cress (Lepidium sativum),
onion (Allium cepa), lettuce (Lactuca sativa), pea (Pisum
sativum), radish (Raphanus sativus), and maize (Zea mays). A
special focus was set on the transformation of the Al’s by the
plant and the detection of the formed metabolites. After
germination plants were cultivated in Petri dishes in the
presence of drug containing water. After harvesting plant
parts were separated and extracted. Subsequently the
extracts were analyzed by a RP-HPLC and high resolution
mass spectrometry (QTOF and Orbitrap) was used for
detection in order to identify potential metabolites. For all
NSAID’s in addition to the parent drug a series of metabolites
could be detected including hydroxylation products as well
as conjugates with glucose, glutamic acid, glutamine and
malonic acid. Based on the information from QTOF MS?
experiments, specific fragment ions were selected for each
analyte for establishing a multiple reaction monitoring (MRM)
method on a QqQ MS instrument. This allowed the analysis
of plants treated with the NSAID’s at concentration as low as
1 pg L' Additionally, employing a semi-quantitative
approach involving the use of a deuterated internal standard,
the distribution of the parent drugs and the metabolites in
different plant parts was investigated.

Keywords: xenobiotics, metabolization, environmental analysis,
edible plants, nons-steroidal anti-inflammatory drugs
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The on-line use of a liquid chromatography (LC) step, prior to
a gas chromatography (GC) one, can be of great utility in the
field of food analysis. The LC dimension can be exploited to
perform group-type separations, and thus to deliver
simplified sample fractions to the GC system, or to carry out
automated rapid sample preparation. For example, normal-
phase (NP) LC can very efficiently separate polar compounds
from low-polarity ones (e.g., oxygenated compounds from
hydrocarbons in essential oils); additionally, NP LC can be
used as a sample preparation step: e.g., the bulk triglyceride
fraction in vegetable oils can be retained, leaving mineral-oil
contaminants (saturated and aromatic hydrocarbons) to
reach the GC dimension.

The present contribution is based on the combination and
employment of a various number of LC and GC dimensions.
The use of mass spectrometry, in different forms, adds one,
or more dimensions of separation. The potential of such
multidimensional platforms (from 3 to 5 dimensions) will be
highlighted in a variety of food applications.

Keywords: multidimensional LC-GC, group-type separations, LC-
GCxGC-MS
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It is necessary to authenticate agricultural products and food
specimens according to their composition and geographic
origin basis as a part of ensuring safe food provision and
guarantees offered by their protected designation of origin.
Mineral composition analysis of foods provides a data base to
evaluate their safety and origin. Chemical composition of nuts
depends on both genetic factors and growth conditions. In
the other words same cultivars which are grown in different
geographical locations could show significant variations in
the amount of their ingredients such as amino acids,
carbohydrates, flavonoids, polyphenols etc. Several reasons
related to safety, economics and health impact make it
important to trace pistachio from producer to consumer. This
capability may also be useful in documentation of the entire
production chain for detection and traceability of batches of
high-risk products and quality assurance. Among several
analytical techniques, spectrometric methods are widely
employed in data collection by which the origin evaluation of
fruit products could be conducted. Inductively coupled
plasma optical emission spectrometry (ICP-OES) is a
technique which has found useful applications in the
multivariate analysis as a valuable field of analytical
applications for ICP-OES and ICP-MS techniques have been
widely combined whit numerous chemometric tools for
establishing a mineral profiles of food products in order to
categorize the origin of different samples from several
geographical sources. Origin discrimination of Iranian
pistachio fruit was assessed by mineral element analysis. A
total number of 16 Pistachio types (48 samples) from two
different geographical areas of Iran (Qazvin and Kerman
provinces) was investigated. Several major and minor
elements were quantitatively determined in pistachio
samples by inductively coupled plasma optical emission
spectroscopy (ICP-OES) in terms of their concentration in
mg/g. Principal component analysis (PCA) and least squares-
support vector Machine (LS-SVM) methods were employed
for sample classification. Models built were used to classify
samples. LS-SVM was able to distinguish the geographical
origin of pistachio samples. Error rate in training and test sets
were 3.7% and 5.0%, respectively. The ICP-OES in
combination whit chemometrics was confirmed to be reliable
for discriminant analysis of pistachio sample.

Keywords: pistachio, geographical chemometrics,
inductive coupled plasma, ICP-OES
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Food additives involve a wide range of chemicals, both
natural and synthetic, largely differing in their physico-
chemical properties. These compounds are intentionally
added to foodstuff to perform specific technological
functions such as to extend shelf life, to color, to sweeten, to
modify flavor and texture etc. Despite their technological
benefits, food additives are also a source of concern for some
population groups, such as those suffering from specific
health disorders (e.g. allergy, phenylketonuria...), or
consumers favoring ‘natural” or organic food. In the EU, the
use of certain food additive, identified by an E number or
name, has to be declared on the food label, however, in some
cases, fraudulent practices might be experienced and the use
of additive is undeclared, or in case of those, that are
regulated, maximum concentration limit is exceeded. No
need to emphasize that the availability of a fast and broad
scope screening method is needed for efficient food control,
as well as fraud detection.

So far, a number of analytical methods based on various
principles have been developed for the determination of
different groups of food additives; HPLC technique
employing conventional detectors such as UV/VIS is currently
the most common in routine laboratories. With regards to
limited selectivity, mass spectrometry (MS) appears to be a
better option, nevertheless, the instrument equipped either
with triple quadrupole or high resolution mass analyzer (TOF,
Orbitrap) are still fairly expensive, which increases analysis
cost. As a compromise, the use of simple quadrupole MS
analyzer seems to be a conceivable option. In our study, we
demonstrate the application of a relatively cheap QDa
detector (Waters) for a rapid simultaneous screening of 21
most common food additives including 12 synthetic dyes, 7
sweeteners and 2 preservatives together with 2 flavourings
and 2 purine alkaloids. Further analytes, including those used
for adulteration, are continuously added on the analytes list.
The performance characteristics of the validated U-HPLC-MS
procedure when employed on various food matrices will be
discussed and compared with other HPLC-based methods.

Keywords: mass spectrometry, U-HPLC, food additives
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Coffee is the world’s second most consumed drink after
water. With the rise of coffee consumption, coffee quality has
received extensive attention. There is a wide variety of factors
involved in coffee quality such as growth condition,
processing, and storage. Among these factors, the roasting
process must be highlighted since it severely affects the
development of the broad array of complex flavors which
make coffee enjoyable to drink. During the roasting process,
the green coffee beans undergo many changes in their
chemical and physical properties including formation of
compounds responsible for the coffee quality. Therefore, the
search for chemical markers which are characteristic of the
roasting degree appears as a very good strategy to guarantee
the coffee quality. The implementation of metabolomics
approaches provides the tools needed to face this challenge.
Despite metabolomics being a powerful tool to
comprehensively characterize a process, to the best of our
knowledge, only one contribution devoted to the study of the
roasting process of coffee has been reported, which was
based on NMR[1].

In this work, LC-ESI-QTOF-based metabolomics using a C18
column was used to monitor the substantial changes on the
composition of coffee samples (Arabica coffee) during three
different roasting processes (light, medium, and dark) in an
untargeted analysis. To obtain the maximum number of
molecular features, different extraction protocols were
evaluated for these three roasted coffee samples and for
green coffee. Under the optimized conditions 280 and 522
molecular features were initially observed for ESI+ and ESI-,
respectively. To reduce the complexity of the information
obtained from metabolomic analysis, data were analysed
using both non-supervised (PCA) and supervised multivariate
statistical methods (PLS-DA). The metabolite selection criteria
chosen was the variable importance on projection (VIP) values
obtained from the pairwise PLS-DA models. Results display
two clear trends. On the one hand, some molecular features
displaying high VIP values in each pairwise PLS-DA model
increased or decreased their levels as the roasting degree
increased. On the other hand, there were other molecular
features which had high VIP values in only a PLS-DA
comparison, i.e. they are characteristic from only a specific
roasting degree. The influencing features were identified
through their retention times and MS/MS spectra and taking
into account metabolites databases. The results showed that
some of the statistically significant metabolites belong to the
groups of hydroxycinnamic acids and flavonoids.

[1]1F. Wei, et al., J. Agric. Food Chem. 60 (2012) 1005-1012

Keywords: metabolomic fingerprinting, coffee, roasting degree
markers, liquid chromatography time-of-flight mass spectrometry
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Honeydew which is excreted by aphids feeding on conifers in
Germany and Central Europe is an important food source for
bees in late summer. The honeys produced of it are of a dark
color and have an especially spicy, malty taste. Many
consumers like these properties and accept the high prices.
So far, honeydew honeys are distinguished mostly by their
sensory properties. The classical microscopy pollen analysis
failed due to the missing pollen. In order to protect the quality
and the authenticity of these rare expensive honeys, a project
was launched and funded in Germany by The Federal Ministry
of Food and Agriculture (BMEL) called “BooglH" - Botanical,
zoological and geographical Identification of Honeydew
honey. Aside of the TU Dresden, the Apicultural State Institute
(Dr. Schroeder, University of Hohenheim), the University of
Wouppertal (Prof. Dr. Lohaus, Molecular Plant
Research/Plantbiochemistry), HYDROISOTOP GmbH (Dr.
Voerkelius, Schweitenkirchen), and Intertek Food Services
GmbH (Dr. Rimkus, Bremen) are involved. The aim is to
provide an accurate definition of honeydew honeys using
objective chemical-analytical methods in order to promote
their marketing.

For this purpose, Professor Speer's working group has
developed a multi-method for the extraction of various honey
constituents. To the best of our knowledge, this is the first
report on the simultaneous extraction of honey components
from one honey solution. The final method allows for the
determination of polar, nonpolar as well as charged
compounds followed by chromatographic analysis using

(a) HPLC-ELSD for sugar analysis,

(b) UHPLC-PDA-MS/MS for phenolics and other hydrophobic
components, and

(c) HPLC-PDA-MS/MS for amino acids and other nitrogen-
containing substances of honey.

The chromatographic profiles of authentic honey samples,
especially of firs, spruces, and pines were compared and
characteristic  substances were identified by using
chemometrics. A differentiation will be achieved by means of
a discriminant analysis. The first results of our study will be
presented.

Keywords: honeydew honey, authentication, chemometrics,
UHPLC-PDA-MS/MS, ELSD
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Recent food safety incidents and public health concern
related to detrimental food additive issues have driven the
need to develop fast, sensitive, and reliable methods to
detect food hazards and adulteration. Raman microscopic
imaging has been used adequately for quality and
authenticity analysis of food products; however, the
application of line-scan Raman imaging is at early stage. Here,
we assess the applicability of line-scan Raman hyperspectral
imaging (RHI) technique for simultaneous detection of three
potential chemical adulterants (brighteners) in wheat flour in
the concentration range of 0.05 - 1.5% for each adulterant.
Adulterated wheat flour samples packed into an aluminum
sample holder (80 mm x 40 mm x 2 mm) and illuminated
using a 785 nm line laser to generated Raman scattering.
Raman hyperspectral images were collected at 0.2 mm step
size and 1s exposure time. Reference Raman spectra were
obtained for all three adulterants including: benzoyl
peroxide, alloxan monohydrate, and (-Cysteine. The
collected Raman data were firstly preprocessed by adaptive
iteratively reweighted penalized least square (airPLS) and
median filter for fluorescence baseline removal and to
mitigate high frequency noise, respectively. Spectral angle
mapper (SAM) as a tool for matching the separated
endmember with pure spectra was applied to preprocessed
Raman data to classify adulterants’ pixels from the flour
background using the pure endmember (adulterant
spectrum) as an input. SAM images for each adulterant were
converted to the binary images by applying threshold value
to effectively visualize and quantitatively detect the
adulterants pixels in wheat flour. The pixel based calculated
proportion of adulterants in wheat flour were in agreement
with added concentration. The applicability of developed
technique was further validated for the repeatability purpose
and the result demonstrate that RHI in combination with SAM
provides a novel, elegant way for rapid and noninvasive
analysis of powdered food for quality and authenticity
evaluation.

Keywords: food safety, raman hyperspectral imaging, wheat flour
adulterant, spectral angle mapper, quantitative analysis
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The implementation of the Food Safety Law of the People’s
Republic of China since 2009 greatly promoted the
application of the risk analysis framework in China.This paper
is intended to review the progresses in national food safety
risk monitoring/surveillance and risk assessment works in
which China National Centre for Food Safety Risk Assessment
(CFSA, established in 2011) has played the role of technical
support  and guidance.  The  contribution of
monitoring/surveillance and risk assessment to the
development of riskmanagement in China, including food
safety standard system development, is described. However,
in comparison with risk management needs and practices in
developed countries, China should further strengthen
capacity building in food safety monitoring/surveillance and
risk assessment. Moreover, the Lecture thoroughly introduces
the capacity building of risk analysis in China. Progress is
particularly evident in carrying out food safety risk
monitoring/surveillance and risk assessment work. Risk
management work has somewhat improved, especially a
step-wise approach was followed in reviewing, simplifying
and integrating food safety standard based on risk
assessment, leading to the integrated National Food Safety
Standard (NFSS) framework, which anchored China NFSS in
scientific evidence and created the sky for their future
evolution. However, the implementation of risk
communication is still weak.

[11Wu, Y., and Chen, Y.(2013). Editorial: food safety in China.
Journal of Epidemiology & Community Health, 67(6):478-9.
[2] Wu Y, Zhang Y (2013). Analytical chemistry, toxicology,
epidemiology and health impact assessment of melamine in
infant formula: recent progress and developments. Food and
Chemical Toxicology, 56: 325-35.

[3] Jen, J., and Chen, J. eds. Food Safety in China: Science
and Technology, Management and Regulation. John Wiley &
Sons Ltd. Chichester, West Susses, UK.

Keywords: food safety, monitoring, surveillance, risk analysis and
risk assessment, China
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Food allergy is becoming one of the serious problems of
China’”food safety and public health emergency, which needs
to be included in the national major research program.
Currently, limited work indicated that the prevalence of food
allergy in China is about 6% in children, supporting the global
prevalence of an increasing trend. Therefore, it is necessary
to set up a food allergy work group in China as soon as
possible, to carry out food allergy epidemiological studies for
allergen labelling in foods. It aims to identify allergic foods
need to be labelled in Chinese food labels, and in a view of
scientific frontier, such as the molecular characterization of
food allergens, to establish food labeling system for food
allergen that is more in line with China“ national conditions.
During the 13" Five-Year Plan period, in the food safety major
project, the following researches are planned to be carried
out, including: multi-center epidemiological investigation on
food allergy in Chinese population; research and
development on food allergy diagnostic criteria and
diagnostic reagents; the relationship between epitope
structure and allergenic property of food allergens; multi-
level technology system for allergenicity assessment; the
validation technology of the testing of food allergens and
related product development; and research on food allergy
risk management measures.
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Although chromatographic instruments have enjoyed great
technological advances, the food sample pretreatment step
remains a critical component to improve detection sensitivity,
selectivity, reproducibility and accuracy. Recently, plant growth
regulator (PGR) has received more and more attentions in the
field of food safety. But the simple and sensitive method for
simultaneously analyzing multiple classes of PGR remains poorly
investigated. PGRs can be labelled selectively by fluorescence
labelling reagent and detected by FLD at specific excitation and
emission wavelengths. Thus, the labelling procure could
significantly decrease the interference of primary and secondary
metabolites in real samples and improve the detection selectivity.
A new pre-column fluorescence labelling method using 2-(11H-
benzo[a]carbazol-11-yl)-ethyl-4-methyl-benzenesulfonate
(BCETS) as the labelling reagent has been developed for
simultaneous determination of seven PGRs (i.e., indole-3-acetic
acid, 3-indolybutyric acid, 3-indolepropionic acid, jasmonic acid,
gibberellin A3, 1-naphthylacetic acid and 2-naphthaleneacetic
acid) by HPLC with fluorescent detection (FLD). The proposed
method offered the LOD of 0.34-0.73 ng/mL for seven PGRs,
which were significantly lower than the reported methods. The
crude extract without complex pre-treatments and purification
was directly labelled by BCETS and analysed by HPLC-FLD, which
facilitates the high-throughput sample screening. This method
was proven to be inexpensive, simple, selective, sensitive,
accurate and reliable for trace PGR determination. Porous
materials have received burgeoning attentions over the past
decade in the field of sample preparation because of their
outstanding performance. We reported a quick, easy, cheap,
effective, rugged, and safe (QuEChERS) method for
determination of trace polycyclic aromatic hydrocarbons (PAHs)
in food samples by employing a new core-shell nanostructure
magnetic covalent organic framework hybrid microspheres
(Fe3sO4@COF(TpBD)) as the sorbent followed by HPLC-DAD.
FesO4@COF(TpBD) was prepared with the retention of colloidal
nanosize, larger specific surface area, higher porosity, uniform
morphology and supermagnetism. By taking advantage of its
merits, the as-prepared materials earned an excellent adsorption
ability to PAHs, and the enrichment efficiency of
Fe304s@COF(TpBD) could reach 99.95%. The obtained materials
had fast adsorption kinetics and realized adsorption equilibrium
within 45 min. The eluent was further analyzed by HPLC-DAD.
Good linearity was observed in the range of 1-100 ng/mL with the
linear correlation being above 0.9990. The limits of detection
(S/N=3) and limits of quantification (5/N=10) for 15 PAHs were in
the range of 0.83-11.7 ng/L and 2.76-39.0 ng/L, respectively. The
obtained materials were first employed for the enrichment of
trace PAHs in food samples, and exhibited superior enrichment
capacity and excellent applicability.

chemical  derivatization,
plant growth regulator,

Keywords: sample pretreatment,
magnetic solid phase extraction,
polycyclic aromatic hydrocarbons
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FRIENDLY METHOD FOR THE SEPARATION OF
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Isoflavones are natural substances that exhibit hormone-like
pharmacological activities. The separation of isoflavones
remains an analytical challenge because of their similar
structures. We show that ultra-high performance supercritical
fluid chromatography can be an appropriate tool to achieve
the fast separation of 12 common dietary isoflavones. Among
the five tested columns the Torus DEA column was found to
be the most effective column for the separation of these
isoflavones. The impact of individual parameters on the
retention time and separation factor was evaluated. These
parameters were optimized to develop a simple, rapid and
green method for the separation of the 12 target analytes. It
only took 12.91 min using gradient elution with methanol as
an organic modifier and formic acid as an additive. These
isoflavones were determined with limit of quantitation
ranging from 0.10 to 0.50 pg/mL, which was sufficient for
reliable determination of various matrixes.

Acknowledgement: This study was supported by the National
Science and Technology Major Project of “Study on the Quality
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HUMAN BIOMONITORING OF
DEOXYNIVALENOL AND ZEARALENONE IN THE
CHINESE POPULATION

Shuang Zhou', Yongning Wu*'

" China National Center for Food Safety Risk Assessment, Key
laboratory of Food Safety Risk Assessment, Ministry of Health,
China

*Corresponding author - E-mail: wuyongning@cfsa.net.cn

Mycotoxins are secondary metabolites or biotransformation
products of fungi. They commonly occur in various cereal
crops and processed grains, and can also be found in animal-
derived food as a consequence of a carry-over from
contaminated feeds. Humans are easily exposed to
mycotoxins through the diet. Assessment of human exposure
to mycotoxins is conventionally performed by analysis of food
contamination levels and calculation of intake based on
consumption data. In recent years, biomarker-based
strategies have gained increased acceptance.

A pilot study on human urinary biomonitoring of
deoxynivalenol (DON) and zearalenone (ZEN) was recently
conducted for the residents in Henan province located in the
central part of China, where wheat as the staple food are
highly consumed. High-throughput and sensitive UPLC-
MS/MS methods following 96-well pElution solid-phase
extraction were developed and validated for the
determination of DON biomarkers (DON, DOM-1) and ZEN
biomarkers (ZEN, a-zearalenol, B-zearalenol, a-zearalanol, B-
zearalanol and zearalanone), using *C-DON and "*C-ZEN as
internal standards for accurate quantification. Urinary
samples collected from 301 healthy volunteers aged 0-84
years were processed with and without enzyme hydrolysis to
determine total and free biomarkers, respectively. DON, and
DOM-1 to a le lesser extent, can be frequently detected in
these samples both with and without enzyme hydrolysis. Free
DOM-1 was detected at low level in human urine for the first
time. Total DON was detected in all samples with a mean
concentration at 52.8 ng mL'. The mean and median
probable daily intakes (PDI) for the whole participants
estimated to be 1.83 pg/kg bw and 1.14 ug/kg bw both
exceeded the PMTDI (1 pg/kg bw/day), indicating a high
potential risk for the residents in this area, especially for
children and adolescents. For ZEN biomarkers, ZEN, a-
zearalenol, B-zearalenol and zearalanone were detected in
71.4% urine samples in the range from 0.02-3.7 ng mL™" after
enzyme hydrolysis. The mean PDI was estimated to be 0.025
ug/kg bw, largely below the PMTDI set by JECFA (0.5 pg/kg
bw/day) and the TDI set by EFSA (0.25 pg/kg bw/day).
biomarkers,

Keywords: deoxynivalenol, zearalenone,
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DIETARY INTAKE AS IMPORTANT PATHWAY FOR
HUMAN EXPOSURE TO ISOMERIC
PERFLUOROALKYL SUBSTANCES (PFASS)

Lingyan Zhu*', Guogiang Shan’

" Nankai University, China
*Corresponding author - E-mail: zhuly@nankai.edu.cn

The presence of perfluoroalkyl substances (PFASs) have been
well studied in human daily intakes from various exposure
matrices. However, little is known about the isomeric
compositions of PFASs in daily intakes and their influence on
the isomeric profiles in humans. In this study, the occurrence
of PFASs with isomeric analysis in multiple human exposure
matrices including foodstuffs, tap water and indoor dust was
investigated.  Perfluorooctanesulfonate  (PFOS)  and/or
perfluorooctanoate (PFOA) were predominant in these
matrices collected in Tianjin, China. Dietary intake
contributed >99% of the estimated daily intake (EDI) for the
general population. In fish and meat, linear (n-) PFOA was
enriched with a percentage of 92.2% and 99.6%, respectively.
Although n-PFOS was higher in fish (84.8%) than in technical
PFOS (ca. 70%), it was much lower in meat (63.1%) and
vegetables (58.5%). The isomeric profiles of PFOA and PFOS
in human serum were predicted based on a one-
compartment, first-order pharmacokinetic model. The
isomeric percentage of n-PFOA in the EDI (98.6%) was similar
to that in human serum (predicted: 98.2%, previously
measured: 99.7%) for Tianjin residents. The results suggest
that direct PFOA intake plays an important role on its isomeric
compositions in humans. For PFOS, the predicted n-PFOS
(69.3%) was much higher than the previously measured
values (59.2%) in human serum. This implies that other
factors, such as indirect exposure to PFOS precursors and
multiple excretion pathways, may contribute to the lower
percentage of n-PFOS in humans than of technical PFOS.

Acknowledgement: We acknowledge financial support from the
Natural Science Foundation of China (NSFC 21325730,
21277077).
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INTERACTIVE SEMINAR:

STEP BY STEP STRATEGIES FRO FAST
DEVELOPMENT OF SMART ANALYTICAL
METHODS

Moderators:

Katerina Mastovska', Hans Mol?, Jan Poustka3

" Covance Laboratories, Greenfield, IN, USA

2RIKILT Wageningen University & Research, Wageningen, The
Netherlands

3 University of Chemistry and Technology, Prague, Czech
Republic

This educative seminar is intended for young scientists but all
other RAFA attendees are also welcome! It will provide
interactive demonstration of general approaches to fast
development and troubleshooting of analytical methods for
food quality and safety control. The moderators will introduce
several case studies with various conceivable scenarios for
each step in the method development (including both
sample preparation and instrumental analysis) and/or for
each troubleshooting problem. Each time, the attendees will
identify the most suitable solution using an anonymous
electronic voting system, followed by an interactive
discussion about each presented option. In the end of the
seminar, groups of participants will compete against each
other by proposing optimal solutions for particular analytical
problems. The best ideas will be awarded by special prizes!

We encourage you to attend this informal and interactive
seminar, which was very well received at last RAFAs. Come to
join the discussion, outline your vision, learn something new
and have some fun!
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TOWARDS A MULTI-OMICS APPROACH AS THE
NEW FRONTIER FOR MYCOTOXIN RESEARCH

Chiara Dall'Asta*’

" Department of Food and Drug, University of Parma, ltaly
*Corresponding author - E-mail: chiara.dallasta@unipr.it

The chemical diversity of mycotoxins and their (co)occurrence
in food and feed, poses a great challenge for mycotoxin
research.

According to recent reports, almost 100% of crops are
contaminated with one or more mycotoxins [1]. In addition,
extreme weather events related to climate change are often
responsible for unexpected changes in the pattern of
mycotoxins occurring in food commodities worldwide.
Therefore, besides human and animal health-related issues,
mycotoxin contamination is responsible for severe market
loss, as well.

Thanks to the tremendous progress made in mycotoxin
analysis, a wide range of solutions for multi-toxin analysis
have become available over the last decade, allowing the
collection of more representative occurrence data as a base
for risk assessment [2].

However, the toxicological evaluation of mycotoxin mixtures
as well as a more personalized approach to multiple-toxicant
exposure, remain as a major challenge.

Metabolomics has emerged as the one of the most promising
“omics” disciplines, offering a tool to deciphering the ultimate
response of biological systems to genetic or environmental
changes.

Such approach is often used in the mycotoxin field, from one
side to provide a more comprehensive picture of the plant-
fungus cross-talk occurring in the field, and from the other
side to explore animal metabolism leading to the formation
of biomarkers of exposure.

In addition, latest “omics” techniques, such as lipidomics, may
provide insights into the cellular mechanisms related to
toxicity and, therefore, may support the identification of
biomarkers of effect.

Little to nothing is known, finally, on the role played by
epigenetics factors and microbiome-driven phenomena in
the physiological impairing related to mycotoxin exposure.
The frontier of mycotoxin research is therefore moving
towards the integration of multi-omics data for a deeper
understanding of the inter-relation between mycotoxin
occurrence, molecular events at cellular level, and the
response of the living organism [3].

This contribution will cover the current use of “omics”
methodologies in mycotoxin research, and will define future
challenges and existing gaps of knowledge.

[1] Kovalsky, P., Kos, G., Nahrer, K., Schwab, C., Jenkins, T.,
Schatzmayr, G., Sulyok, M., Krska, R. (2016) Toxins, 8 (12), art. no.
363.

[2] Malachovd, A., Sulyok, M., Beltran, E., Berthiller, F., Krska, R.
(2014) Journal of Chromatography A, 1362, 145-156.

[3] Dellafiora, L., Dall'Asta, C. (2017) Toxins, 9 (1), art. no. 18.

Keywords: metabolomics, high resolution MS, toxic effects,
chemical mixtures
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BEYOND AFLATOXINS: USING UNTARGETED
HRMS TO ENABLE DISCOVERY AND
IDENTIFICATION OF EMERGING MYCOTOXINS
IN ASPERGILLUS FLAVUS

José Diana Di Mavungu*', Valdet Uka’',
Geromy G Moore?, Natalia Arroyo-Manzanares?,
Dashnor Nebija*, Sarah De Saeger’

" Ghent University, Belgium

2 United States Department of Agriculture, United States of
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3 University of Granada, Spain
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Cyclopiazonic acid (a-cyclopiazonic acid, a-CPA) is an indole-
hydrindane-tetramic acid neurotoxin produced by various
fungal species, including the notorious food and feed
contaminant Aspergillus flavus. Despite its discovery in A.
flavus cultures approximately 40 years ago, its contribution to
the A. flavus mycotoxin burden is consistently minimized by
our focus on the more potent carcinogenic aflatoxins also
produced by this fungus. Here, we report the screening and
identification of several CPA-type alkaloids not previously
found in A. flavus cultures.

Our identifications of these CPA-type alkaloids are based on
a dereplication strategy involving accurate mass high
resolution mass spectrometry data and a careful study of the
a-CPA fragmentation pattern. In total, 22 CPA-type alkaloids
were identified in extracts from the A. flavus strains examined.
Of these metabolites, 13 have been previously reported in
other fungi, though this is the first report of their existence in
A. flavus. Two of our metabolite discoveries, 11,12-dehydro
a-CPA and 3-hydroxy-2-oxo CPA, have never been reported
for any organism. The conspicuous presence of CPA and its
numerous derivatives in A. flavus cultures raises concerns
about the long-term and cumulative toxicological effects of
these fungal secondary metabolites and their contributions to
the entire A. flavus mycotoxin problem.

Keywords: cyclopiazonic acid, ergot-like alkaloid, dereplication,
HRMS, Aspergillus flavus
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EMERGING FOOD CONTAMINANTS:
INVESTIGATING ALTERNARIA MYCOTOXINS BY
LC-MS/MS
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The fungal genus Alternaria causes considerable agricultural
losses due to both, pre- and post-harvest infestations and
contamination of crops with secondary metabolites, known as
Alternaria toxins. Several proved acute toxicity, genotoxicity,
mutagenicity and estrogenic properties. However, due to the
lack of comprehensive data on occurrence patterns and their
toxicological potential, no regulatory guidelines have been
established in the European Union to date. To evaluate
whether maximum permitted levels for foodstuffs are
required, the urgency for further research was highlighted by
the EFSA in 2016.

In this study, a high performance liquid chromatography
tandem mass spectrometric method for the simultaneous
quantification of 18 Alternaria toxins in three food matrices of
high relevance (wheat flour, tomato sauce and sunflower
seed oil) is presented. Target analytes include the most
relevant parent toxins (derivatives of tetramic acids,
dibenzopyrenes, perylene quinones and others) and selected
phase Il metabolites (sulfates and glucosides) of alternariol
(AOH) and its monomethyl ether (AME). Due to the lack of
certified reference materials, the method validation was
based on the fortification of blank matrices.

A survey on food products purchased from Austrian
supermarkets gives first insights about Alternaria toxin
contamination patterns in the different commodities and
agricultural production types (conventional vs. organic
production). Highest Alternaria toxin contaminations were
found in tomato sauce products (tenuazonic acid up to
250 ng/g, AOH up to 30 ng/g, AME up to 3.5 ng/g).
Interestingly, also modified forms of AOH and AME could be
detected.

Keywords: alternaria mycotoxins, LC-MS/MS, food matrices
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LC-ESI-MS/MS MULTI-CLASS METHOD FOR THE
ANALYSIS OF COMPLEX ANIMAL FEED:
EVALUATION AND REDUCTION OF ABSOLUTE
AND RELATIVE MATRIX EFFECTS

David Steiner*', Michael Sulyok’, David Stadler’,
Rudolf Krska'

Y University of Natural Resources and Life Sciences, Vienna
(BOKU), Department of Agrobiotechnology (IFA-Tulln), Center
for Analytical Chemistry, Austria

*Corresponding author - E-mail: david.steiner@boku.ac.at

Due to several pre- and post-harvest conditions like climate
impacts, processing or storage, a variety of contaminants as
well as residues can enter the food chain. Liquid
chromatography tandem mass spectrometric methods
represent effective tools for the analysis of mycotoxins,
pesticides or veterinary drugs. However, it is well known that
this analytical state of the art approach is prone to signal
suppressions or enhancements (SSE) as a result of matrix
effects. Based on a divergent composition of different
ingredients, animal feed represents a very complex matrix
model, resulting in a high number of co-eluting matrix
components.

In this work, a liquid chromatography-electrospray ionization
tandem mass spectrometric method was developed first, to
allow a simultaneous quantification of about 700 fungal
metabolites, 500 pesticides, 100 veterinary drugs as well as
several bacterial and plant toxins. Further, a survey on animal
feed products was conducted to prove the methods
applicability and give first insights about analytical
identification data of this matrix. It might be expected that
significant variations of SSE and extraction recovery between
individual samples of a given feed type influence the method
performance. Therefore different strategies, such as dilute
and shoot, matrix matched calibration or the use of
isotopically labelled internal standards were evaluated.
Based on data deriving from spiking experiments of both, the
compound feed formula as well as the individual ingredients,
this work aims to discuss effective reduction strategies of
absolute and relative matrix effects in animal feed based on a
LC-ESI-MS/MS approach.

Keywords: LC-MS/MS, matrix effects, animal feed, residues,
contaminants
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Climate change is significantly affecting the mycotoxin
contamination of crops worldwide and as a consequence,
fungal infection and related pathogenic disease causing
significant yield losses, quality reduction and mycotoxins
accumulation is rising concerns. On this account, fumonisin-
contaminated maize products are a major food concern due
to their toxic effects in humans and animals; indeed, FB1 has
been declared as a class 2B carcinogen by the International
Agency for Research on Cancer.

In order to reduce the economic and health impact, several
cultural practices have been proposed so far. Breeding and
growing less susceptible plant genotypes is one possible
strategy to reduce these effects and counteract micotoxin
accumulation. In particular, recent studies related the amount
of total fatty acids to fumonisin accumulation in maize.
According to this study, maize hybrids with higher linoleic
acid content showed a high fumonisin contamination. In
addition, oxylipins profile and phytoceramides were found
significantly changed within the hybrids.

Although the correlation between fumonisin accumulation
and plant lipid profile is certain, the data collected so far
cannot define a cause-effect relationship but open up new
perspectives. In this view, the study of the lipidome seems to
be the best approach to decipher the multifactorial nature of
the resistance and plant-pathogen interaction mechanisms.
Through the present field study, a global view of differential
lipid metabolites accumulated during resistance and
mycotoxin accumulation was obtained, giving additional
information about the mechanisms and pathways conferring
resistance in maize. At the same time, untargeted UHPLC-
QTOF merged with chemometrics analysis demonstrated to
be a powerful tool in order to distinguish low (< 1 mg/kg) and
high (> 10,000 mg/kg) fumonisins-contaminated samples.
The results were confirmed in a 2-year data analysis and
several lipid markers (i.e. oxylipins, phytoceramides,
diacylglycerols) were identified.

These evidences highlighted, indeed, the crucial role played
by lipid signaling as an integrated part of the complex
regulatory network in plant.

Keywords: lipidomics, fumonisins, maize, oxylipins

8™ International Symposium on RECENT ADVANCES IN FOOD ANALYSIS, Prague, November 7-10, 2017

-
(=]
N




L65
TROPANE ALKALOIDS IN FOOD. RESULTS OF AN
EUROPEAN WIDE SURVEY FOR EFSA
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Tropane alkaloids (TAs) are a broad group of secondary
metabolites found in several plant families, but most notably
in the Solanaceae (nightshades). Atropine and scopolamine
are the most well-known TAs, as they can be present as
contaminants in food and feed, and for this reason have been
the subject of two EFSA opinions (2008 and 2013) and
regularly the subject of RASFF notifications. Due to the lack of
available occurrence data (only data for atropine and
scopolamine in children’s cereals were available), in 2014 a
large survey was initiated and funded by EFSA, to evaluate
the occurrence of a broad range of TAs in a wide variety of
food products.

Based on a literature study that was part of the project, the
most relevant food products at risk of contamination with TAs
were identified comprising single flours (buckwheat,
sorghum, millet), cereal-based products (bread, pasta,
breakfast cereals, cookies), vegetable-based products
(beans, stir-fry mixes) and herbal teas. A specific group of TAs,
the calystegines, was selected because they are inherent to
many of the edible species of the Solanaceae family, most
importantly potatoes and aubergines.

An LC-MS/MS method was developed and validated for the
analysis of 24 TAs in cereal- and vegetable based food
samples and herbal teas. A second LC-MS/MS method was
developed to quantify 6 calystegines in potato and
aubergine. LoDs ranged from 0.05-1.0 pg/kg for the TAs and
from 0.25-1.0 mg/kg for the calystegines.

Between June 2015 and August 2016 1700 samples were
collected from retail stores in 9 European countries, of which
1300 were analysed for TAs and 400 for calystegines. One or
more TAs were detected in 22.5% of the samples, most often
in herbal teas (70%), least often in breakfast cereals (6.8%)
and pasta (0%). Overall 19 from the 24 TAs were detected, of
which atropine (17%) and scopolamine (13%) the most
frequently. The TA patterns differed between the food
categories. In flours and cereal-based products, atropine and
scopolamine were the major TAs. Mixed vegetable products
often contained the low molecular weight TAs tropine and
pseudotropine. The herbal teas contained TAs from all types,
most notably atropine, scopolamine, convolvine, tropine and
pseudotropine. The maximum TA concentration detected
was 4358 pg/kg in a herbal tea sample, but also vegetable
products could contain substantial amounts of TAs (up to
2216 pg/kg).

The average content of calystegines in potatoes was 161.6
mg/kg fresh weight (max: 507.3 mg/kg). The average content
in aubergine was 21.1 mg/kg FW (max: 181.5 mg/kg).
Calystegine A3z was the major TA in potatoes, followed by
calystegine B2. In aubergine calystegine B2 was predominant,
followed by calystegine B1 and As.

TAs appear to be compounds that are often present in foods.
Nevertheless, toxicological data on TAs other than atropine
and scopolamine, is very scarce. Inasmuch exposure to these
TAs, including calystegines, poses a risk will be briefly
discussed.

LECTURES
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1000 ANALYTES
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Multi-analyte methods based on either LC-MS/MS or LC-
HRMS have been successfully introduced in the field of both
natural (mycotoxins, plant toxins, and marine biotoxins) as
well as anthropogenic contaminants (e.g. pesticides and
veterinary drugs). As most of these methods include only a
very crude QUEChERS-based or even no clean-up of the
acidified methanol/water or acetonitrile/water extract,
additional analytes may be included without any need for
modification as long as they are amenable to the chosen
generic conditions.

The obvious step forward is to merge all these approaches in
order to cover most of the relevant food and feed
contaminants by using one single method. Such an analytical
tool enables to generate data on the co-occurrence of
contaminants deriving from different classes, which would
provide a priority list for the determination of combinatorial
effects of different contaminants.

This presentation aims to highlight the limitations of tandem
mass spectrometry related to the number of analytes that can
be monitored within a single chromatographic run. The
effectiveness of different unspecific clean-up approaches will
be discussed in terms of reduction of matrix effects. Finally,
the feasibility of the method in view of accurate quantitative
analysis will be evaluated.

Acknowledgement: This project has received funding from the
European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 678012.
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Pyrrolizidine alkaloids (PAs) and their N-oxides (PANOs) are
natural toxins, exclusively biosynthesized by a wide variety of
plant species (>6000). They are secondary plant metabolites
against herbivores and are believed to be one of the most widely
spread natural toxins. Human poisoning cases have been
documented; they are characterized by acute and chronic liver
damage, pulmonary hypertension, cardiac or kidneys injuries,
and can lead to death. Therefore, the development of efficient
analytical methods is required to detect PAs/PANOs even at low
levels.

The Belgian Scientific Institute of Public Health has directed a
project aiming to report occurrence levels of PAs and PANOs in
targeted food items to perform a dietary exposure assessment to
these natural contaminants and evaluate if they can pose a health
problem, filling a data gap at Belgium'’s level. Analytical methods
based on UPLC separation and MS/MS detection were
developed for the analysis of 16 PAs and 14 PANOs in honey and
honey based snacks, meat and meat products, milk and dairy
commodities, plant based products and food supplements. A
structured sampling plan has been established for more than
1,000 samples available on the Belgian market. The presentation
will focus on the interesting case of PAs and PANOs in plant
based products: dry (herbal) teas and "as consumed” teas
(brewed), but also less targeted matrices such as salads, spices
and food supplements.

On one hand, the sample preparation for dry plant based
products (freeze dried salads, spices, (herbal) teas and food
supplements) involved organic acidic extraction of the analytes
followed by Envi-Carb SPE purification to avoid loss of sensitivity
due to matrix effect. On the other hand, tea samples were brewed
following 1ISO3103 standardized method, the infusion was then
purified using C18 SPE cartridges. Several analytical steps were
optimized in order to obtain the highest sensitivity. The
separation of PAs/PANOs was performed on a C18 stationary
phase LC column. The analytical methods were validated in-
house and the method's performances were within the criteria
allowed by Directive 2002/657/CE and SANTE/11945/2015. The
LOQs achieved (0.1 ng.g™ for dry products, 0.01 ng.mL" for
brewed teas) were lower than those proposed by EFSA (2011).
Surprisingly, high levels of heliotrine-type PAs/PANOs (>500
ng.g”') were detected in 2 Mediterranean spice mixes and certain
salad mixes were also contaminated with significant levels of
senecionine-type compounds. More than 85% of plant based
food supplements contained PAs/PANOs, with levels up to
557,000 ng.g™. An original approach enabled us to demonstrate
that only a part of the PAs/PANOs contamination is transferred
during  the  brewing process  of  (herbal) teas
(15-25%). This transfer rate contrasts with the conventional
strategy consisting of applying a dilution factor to the PAs
concentration found in the dry plant product to estimate the
contamination level of the infusion.

Keywords: pyrrolizidine alkaloids, transfer rate, teas, salads,
spices
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Pyrrolizidine alkaloids (PAs) and their corresponding
N-oxides (PAs-ox) are genotoxic plant metabolites which can
be present as unwanted contaminants in food products of
herbal origin like tea and food supplements. PAs and PAs-ox
come in a wide variety of molecular structures including many
structural isomers. PAs and PAs-ox have distinct toxicities and,
particularly relevant for the present work, differences in
toxicity between isomers are observed. For toxicity
assessment it is important to determine the composition of a
sample and to resolve all isomeric PAs and PAs-ox, which is
currently not possible in one liquid or gas chromatographic
(LC or GC) run. In this study an online two dimensional liquid
chromatography quadrupole time-of-flight mass
spectrometry (2D-LC QToF-MS) method was developed to
resolve isomeric PAs and PAs-ox. After comprehensive
column and mobile phase selection a polar endcapped Cis
column was used at pH 3 in the first dimension, and a cross-
linked C1s column at pH 10 in the second dimension. Injection
solvents, column IDs, flow rates and temperatures were
carefully optimized. The method with column selection valve
switching described in this study was able to resolve and
visualize 20 individual PAs/PAs-ox (6 sets of isomers) in one
2D-LC QToF-MS run. Moreover, it was shown that all isomeric
PAs/PAs-ox could be unambiguously annotated. The method
was shown to be applicable for the determination and
quantification of isomeric PAs/PAs-ox in plant extracts and
could be easily extended to include other PAs and PAs-ox.

Keywords: two dimensional liquid chromatography, isomeric
pyrrolizidine alkaloids, multiple heart-cutting 2D-LC, mass
spectrometry
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Ergots (Secale cornutum) are the permanent form of the
parasitic fungus Claviceps purpurea and are mainly growing
on rye. The infestation with Secale cornutum is a serious
problem because the ergots are responsible for toxic effects
caused by ergot alkaloids. Despite the toxicity and the
infestation of rye grain with ergots, at present there are no
maximum limits established for ergot alkaloids in grain and
grain-based food in the European Union.

However, limits for the total ergot alkaloid content should be
defined soon. In this respect, the determination of ergot
alkaloids as the sum is a meaningful new approach.
Therefore, the planar solid phase extraction (pSPE) concept
was applied for a rapid ergot alkaloid screening in rye, based
on high-performance thin-layer chromatography (HPTLC).
After extraction with acetonitrile/ammonium acetate buffer
and liquid-liquid partition (LLE) in toluene, determination was
performed in a single zone after chromatographic
concentration. For selective and sensitive detection, the
native fluorescence was scanned at UV 254/>400 nm. In
addition, HPTLC-MS offers the identification and
determination of the quantitative ratio of the alkaloids in a
single mass spectrum [1].

Furthermore, a rapid screening method for the common
lysergic acid moiety of all alkaloids was developed for rye
flours by means of HPTLC. After sample extraction and LLE
according to Oellig and Melde [1], ergot alkaloids were
selectively transformed with a mixture of methanol and
Superhydride solution. Released lysergic acid amide (LSA)
from peptide ergot alkaloids and unaffected ergometrine
were separated on HPTLC silica gel, and the fluorescence was
scanned for selective determination of the total ergot
alkaloids. For calibration, the LSA standard was simply
obtained from ergocristine transformed to LSA under
identical conditions. With LOD and LOQ far below the
currently applied quality criterion limit for alkaloids in rye and
near-100% recoveries, a reliable screening for the total ergot
alkaloids was guaranteed [2].

Apart from the toxic ergot alkaloids (~0.08% of the ergot
mass), ergot lipids are useful chemical markers for Secale
cornutum impurities in cereal [3]; Secale cornutum comprises
10% of ricinoleic acid as the key component [3]. Therefore, a
sensitive screening for the determination of ricinoleic acid in
rye by HPTLC-FLD was developed as a rapid alternative to
time-consuming GC-FID analyses. After lipid extraction,
transesterification and SPE clean-up, the ricinoleic acid
methyl ester was selectively derivatized with 2-naphthoyl
chloride and separated by HPTLC. The enhanced
fluorescence allowed quantitation far below the maximum
level of 0.05% Secale cornutum [4].

[1] Qellig, C., Melde, T., J. Chromatogr. A 1441 (2016) 126~
133

[2] Oellig, C., J. Chromatogr. A 1507 (2017) 124-131

[3] Franzmann, C., Wachter, J., Dittmer, N., Humpf, H.-U., J.
Agric. Food Chem. 58 (2010) 4223-4229

[4] Oellig, C., J. Agric. Food Chem. 64 (2016) 8246-8253

Keywords: ergot alkaloids, ergots, screening, pSPE-FLD/MS,
HPTLC-FLD



LECTURES

L70

SCREENING FOR MARINE ICHTHYOTOXINS WITH
DYNAMIC CLUSTER ANALYSIS: A UNIQUE
APPROACH TO HPLC-TOF-MS DATA FILTERING
FOR SULPHUR, CHLORINE, AND BROMINE
CONTAINING COMPOUNDS

Aaron John Christian Andersen*’, Per Juel Hansen?,
Kevin Jorgensen', Kristian Fog Nielsen'

Y Technical University of Denmark, Denmark
2 University of Copenhagen, Denmark
*Corresponding author - E-mail: ajca@food.dtu.dk

Agquaculture is an essential portion of the food supply chain,
particularly in light of depleting wild fish stocks in the world's
oceans. Open water aquaculture facilities are an efficient
means of maturing marine species for human consumption
however, these open water settings are exposed to
environmental conditions which can have adverse effects.
This is particularly the case for farmed fish, which can be
exposed to harmful (ichthyotoxic) algae blooms (HAB). To
investigate the ichthyotoxic metabolites produced by a
notorious HAB forming species of microalgae, Prymnesium
parvum, an algorithm was developed to aid in the screening
of crude extracts. This algorithm uses a unique approach to
filtering data produced by high performance liquid
chromatography (HPLC) coupled time-of-flight mass
spectrometry (TOF-MS), which allows for the filtering of
molecular features which contain A+2 elements. This method
is unique in its ability to specifically filter HPLC-TOF-MS data
for sulphur containing chemical features, and also allows for
the screening of chlorine and bromine containing features
across an unprecedentedly wide m/z range. Applying this
algorithm across crude extracts of 10 strains of P. parvum, it
was possible to rapidly distinguish the 16 previously reported
[1], large (> 1800 Da), ichthyotoxic, chlorine containing
polyketides of this species, known as prymnesins. In addition
to this, more than 30 other previously unreported prymnesin-
like molecular features were discovered across the 10 strains
[2]. This method of analysis utilises isotope pattern variations
in a unique way which allows for previously unattainable
specificity, and allows for an algorithm which can be applied
in a generalised automated way without the need of user
defined compound specific parameters.

[1]Rasmussen, S.A.; Meier, S.; Andersen, N.G.; Blossom, H.E.;
Duus, J.@.; Nielsen, K.F.; Hansen, P.J.; Larsen, T.O. J. Nat.
Prod. 2016, 79 (9), 2250-2256.

[2] Andersen, A. J. C.; Hansen, P. J.; Jergensen, K.; Nielsen,
K. F. Anal. Chem. 2016, 88, 12461-12469.

Keywords: A+2, marine
spectrometry
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Tetrodotoxin (TTX) is a potent neurotoxin found in terrestrial
and marine animals. It targets the voltage-gated sodium
channels and it has caused many fatalities over the years.
Historically, TTX has raised food safety concerns mainly in the
Asian countries due to the consumption of the pufferfish-
based delicacy fugu. However, today TTX is spreading in
terms of geographical areas and TTX-bearer species
threatening a broader range of consumers than before. For
instance, bivalve mollusks and Pacific oysters harvested in
Europe have been found contaminated by TTX, and some
TTX-bearer species have been found adapted to the
Mediterranean areas. Nonetheless, the toxicity of the TTX-
related toxins group is not fully understood as: i) few of the
structural analogues found with TTX have been assessed for
toxicity; ii) the effects of human metabolism on TTX
toxicodynamic and toxicokinetic are still understudied.
Therefore, in the light of harmonizing the risk assessment with
other natural foodborne toxicants, TTX toxicity has to be
investigated following the group-based approach, assessing
structural analogues and metabolites. However, the high
costs in sourcing TTX analogues make practically unfeasible
the wide-scale assessment using conventional experimental
trials. Conversely, the toxicological assessment using a
combined in vitro/in silico approach may succeed in
extending data on compounds poorly affordable,
hierarchizing them to focus experiments and supporting the
early step of hazard identification.

In this framework, this work investigated the toxicodynamic of
TTX, some main analogues and human metabolites by using
a molecular modeling approach. The model dealt with the
toxin-sodium channel interaction and it was trained and
validated relying on the few toxicity data available for the TTX
analogues so far. Then, their structure-activity relationship
was analyzed providing the rationale of the toxicity found
experimentally under a toxicodynamic perspective.
Afterward, the model was challenged with additional TTX
analogues never tested before (n=10) and putative human
metabolites (n=13, including phase-l and phase |l
metabolites) to identify further forms possibly mediating a
relevant toxic stimulus in vivo. While the TTX analogues
appeared to be less toxic than TTX, four metabolites were
found preserving a relevant toxicity, suggesting that human
metabolism may partially fail in preventing the recognition of
the biological target. Therefore, their actual formation in in
vivo-like conditions was checked in vitro through LC-MS/MS
analysis. Overall, our results indicated that some metabolites
likely circulating in vivo might be involved in mediating the
toxic stimulus in living organisms. This remarks the need for
further investigating both the dynamic and kinetic aspects of
TTX group toxicity to provide a more informed perspective
for assessing the TTX-related risk.

Keywords:  tetrodotoxin, marine  drugs,
tetrodotoxin metabolites, in silico toxicity

toxicodynamic,
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EFSA is an integral part of the EU's food safety system. Its
mission is to contribute to the safety of the EU food and feed
chain and to a high level of protection of human life and
health (Regul. 178/2002). EFSA's core responsibilities are the
delivery and communication of advice on general scientific
assessment priorities, and the evaluation of food and feed
products that require a safety assessment before they can be
used on the EU market.

EFSA carries out risk assessments using the four steps in the
paradigm of risk assessment: hazard identification, hazard
characterisation, exposure assessment and risk
characterisation. When considering exposure assessment,
external exposure is most frequently used as an easily
quantifiable estimate, based on levels of a given substances,
such as a contaminant, pesticide, or micronutrient in food. A
more pertinent quantification of exposure closer to the
ultimate health effect can be achieved by using data from
human biomonitoring.

EFSA has used human biomonitoring to inform its risk
assessments, such as for bisphenol A, cadmium, lead, the
mycotoxin deoxynivalenol (DON), and pesticides. EFSA
recently commissioned a ‘Review of human biomonitoring
(HBM) and its application to exposure assessment for food
safety’ and a project on ‘HBM data collection from
occupational exposure to pesticides’.

Next steps for greater uptake of human biomonitoring into
risk assessment for EFSA are: Depending on biomarkers used,
HBM data have been used in EFSA to “validate” dietary
exposure estimates but also to detect health effects; HBM data
are particularly important in exposure assessment and could
play an important role in post market monitoring; Further
development of biomarkers of exposure to monitor
substances of interest for EFSA is needed; HBM data need to
be combined with other data and tools for interpretation in risk
assessment, such as information on dietary intake (FFQ, 24h
recalls); Access to individual HBM data is needed, which
requires a data format compatible with EFSA’s format for
chemical concentration and intake data.

An appropriate data model comprises 3 components: the
structure in which the data can be reported, the catalogues to
describe the terms in a standardized way, and the business
rules to check the validity of the reported data. Currently the
Standard Sample Description template is already
implemented for chemical contaminants, pesticide residues,
food additives and food contact materials, whereas for
veterinary drug residues implementation is in progress.

To improve its work, EFSA is closely following developments
in human biomonitoring such as the HBM4EU project, a joint
effort of 26 countries, the European Environment Agency and
the EC (https://www.hbmdeu.eu) and the EU JPI on
biomarkers (http://www.healthydietforhealthylife.eu).
Whereas it can improve risk assessment, any biomarker
requires (scientific as well as analytical) validation,
standardisation and harmonisation before it can be used.

Keywords: EFSA, biomonitoring, biomarkers, food safety, risk
assessment
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The presence of chemical contaminations in the environment
can lead to human exposure to various molecules, which
could be responsible for adverse effects. Generally, this
exposure is estimated by indirect methods, and although
biological monitoring allowed improving the exposure
assessment, it usually concerns a limited number of
compounds analyzed in a targeted way, whereas untargeted
approaches should provide a wider and more relevant
exposure assessment.

In this context, we developed an exposomics workflow, which
was applied to the assessment of exposure to chemicals in a
non-targeted way from Human cohort samples. Urine
samples were analyzed using reversed phase LC coupled to
ESI-HRMS (LTQ Orbitrap XL). Following the HRMS detection,
data were processed in two ways: (i) validation of suspected
metabolites by MS" experiments using a list of known or
putative  metabolites generated from almost 100
representative pesticides, and statistical analyses based on
identified metabolites, or (ii) statistical analyses of all features,
and MS" identification of discriminant metabolites (including
metabolites of other xenobiotics).

A first example will illustrate the characterization of pesticide
exposure of population groups differentiated by cereal crop
surrounding their place of residence. A total of 490
compounds were screened, corresponding to pesticides
usually used on cereals, and their known and putative
metabolites. The negative ionization mode was the most
informative due to the large proportion of conjugated
metabolites present in urine. From HRMS data, more than 70
features matched the suspected compounds, among which
about 30 could be confirmed by MS" experiments. Since most
compounds were not available as standards, metabolism
studies were conducted on laboratory animals exposed to
suspected pesticides, allowing the bio-synthesis of the
suspected metabolites. Results show that the exposure to
pesticides of the various population groups could be
characterized according to their residence place.

The second example will focus on dietary exposure to
pesticides through analysis of urine samples from organic or
non-organic food consumers. From the 131 ions matching
the theoretical m/z ratio of suspected pesticide metabolites,
several compounds were successfully identified by MS"
experiments. At the same time, a non-targeted analysis has
also been performed to identify unexpected metabolites that
could differentiate the two population groups. The OSC-PLS-
DA statistical analysis pointed out 242 features,
corresponding to almost 100 xenobiotic metabolites,
responsible for the separation of the two groups.
Interestingly, by using this untargeted analysis, discriminating
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metabolites did not only correspond to pesticides, but also to
other chemicals that were not considered initially. These
complementary results illustrate that the combination of
untargeted and suspect screening approaches, constitutes
an efficient tool for exposomics studies.

Keywords: pesticides, exposome, mass spectrometry, urine
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Mineral oils (MO) have important uses in a variety of food
applications and in lubricating food processing and
packaging machinery. The past few years significant public
and regulatory concerns have been raised that exposure to
MO through food, but also through the use of cosmetics, may
pose a health risk. The ‘MO’ detected in food has been
described by the acronyms MOSH (MO Saturated
Hydrocarbons) and MOAH (MO Aromatic Hydrocarbons).
These terms refer to chromatographic fractions used as
indication of the presence of mineral hydrocarbons in food.
MOSH has been linked to accumulation and inflammatory
liver granulomas, while MOAH is suspected of being
potentially carcinogenic. MOSH and MOAH fractions
however do not distinguish MO or waxes approved for use in
food contact applications from other hydrocarbons that may
be true food contaminants.

An in-depth review of key studies on MO and waxes
generated over the last 40 years including the 2017 recently
published EFSA External Scientific Report allow to challenge
the MOSH and MOAH hype.

Compositional and manufacturing data show that there are
two types of MOAH. Carcinogenic MOAH are the 3-7 ring
polycyclic aromatics which are effectively removed by
refinement operations and controlled by current regulatory
standards. The second MOAH type are mainly highly
alkylated 1-2 ring structures that are biologically inactive but
due to their molecular weight give the impression of high
aromatic content in high viscosity products. As MOAH is
unspecific to its composition, contamination of food should
thus focus in controlling the 3-7 ring PCA.

Regarding MOSH, a review of past and recent data
unequivocally demonstrates that liver epithelioid granuloma
formation is a specific adverse response of the F344 rat strain
to n-alkane exposure, which would include the n-alkanes
ubiquitously present in fruit, vegetables and vegetable oils.
The SD rat strain does not show this response. However, the
F344 data is currently used for the risk assessment and setting
of ADI's for MO (composed primarily of iso- and cycloalkanes)

and waxes (n-alkanes). Moreover, F344 wax data
interpretations are extrapolated to MO despite their
compositional difference. These findings show that

differences between the rat strains and the structural sub-
classes of MOSH should be taken into account and that the
SD rat should be the model of choice when establishing ADI's
for this type of substances, especially because the formation
of epithelioid granuloma after alkane exposure is not seen in
humans. In addition, comparative toxicokinetics studies in
F344 and SD rats and human volunteers show that although
the elimination kinetics of MO are comparable, the
uptake/retention is much less in SD rats and humans than in
F344 rats. Further human biomonitoring data will facilitate the
risk assessment of alkane fractions found in tissues (e.g.
preferential retention) and the interpretation from data from
toxicity tests on complex substances such as MO.

Keywords: MOSH, MOAH, F344 rats, mineral hydrocarbons, ADI
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Lipidomics, a subgroup of metabolomics, focuses on a
comprehensive characterization of a large set of low-mass lipid
species present in an organism. Currently, it is a well-established
tool in clinical analysis, enabling uncovering of potential
biomarkers of diseases, number of studies have also employed
lipidomics to assess the effect of dietary intervention. Rather
surprisingly, until now, extensive lipidomics-based studies
concerned with the impact of human exposure to environmental
pollutants have not been performed.

Plasma represents one of the most suitable biological matrices
for such types of studies, therefore, a lot attention has been paid
by our group to finding out the optimal analytical approach for
plasma analysis, with a special focus on a lipidome. Various
strategies were tested, the most common, reverse phase ultra-
high performance liquid chromatography coupled to high-
resolution mass spectrometry (UHPLC-HRMS), was our first
choice, since this technique is a gold standard when it comes to
untargeted analysis of lipids. The other separation option,
hydrophilic interaction liquid chromatography (HILIC) which
allows for different mode of separation and is more beneficial
when performing targeted lipidomics was tested, too. We also
employed supercritical fluid chromatography (SFC) as it is
capable to separate compounds on both non-polar and polar
stationary phases. The latter feature actually outperforms HILIC in
the analysis of lipids, as SFC is more compatible with highly non-
polar compounds. Comparing SFC-HRMS and UHPLC-HRMS
analysis, we could conclude, that these techniques provide
almost equivalent results, the statistical analysis of the data gave
the same patterns and same markers, even when using slightly
different plasma extraction methods.

Inthe current study, we have used untargeted lipidomics as a part
of a broader project focused on changes induced by genotoxic
polycyclic aromatic hydrocarbons (PAHs) on the genome of
newborns and their mothers from differently polluted localities.
We also investigated whether lipidome was altered. For this
purpose we decided to use UHPLC-HRMS method. Plasma
samples obtained from almost 350 pairs of mothers and
newborns were investigated. The generated data were subjected
to multivariate statistics to search for specific patterns of
compounds for sample groups, which were defined by the
sampling locality and season. This enabled us to identify
metabolites impacted by polluted environment during particular
season. For example, one of the key compounds contributing to
the separation of the two groups of newborns from polluted and
unpolluted localities in winter, was hydroxy-eicosatetraenoic
acid. The concentration of this metabolite was below the
detection limit in plasma of newborns from South Bohemia, while
its level was fairly higher in the plasma of newborns from Silesia.
Higher oxidation stress in Silesia during the winter season might
be the conceivable cause.

Keywords: lipidomics, mass spectrometry, supercritical fluid
chromatography, ultra-high performance liquid chromatography,
environment pollution
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Human biomonitoring is a useful tool for the assessment of a
population’s exposure to environmental contaminants by
directly measuring substances or their metabolites. Blood is
commonly considered as an ideal matrix because being in
contact with different organs and tissues. Nevertheless, its
collection is invasive connected with several limitations (for
example pain, more difficult sampling for children, the
elderly, or chronically ill people). From this reason, the
interest in non-invasive samples represented by hair is
increasing. Several advantages are associated with this
matrix, such as its easiness of sampling and can be stored for
a longer time without loss of properties. Moreover, hair can
provide information about shortterm and long-term
exposure (months or even years), which is not always possible
for biological fluids (blood, plasma, urine).

One of the most recurrent criticisms concerning hair analysis
lies in the possibility of external deposition of chemicals on
the hair surface. Although the biological mechanisms of
substances incorporation in hair are still debated, it is
admitted that they are mainly incorporated from blood into
living cells in the hair bulb while external contamination is
likely to remain on the surface of hair scales (i.e. cuticle).
Nevertheless, no standardized “universal” procedure for the
decontamination of hair before analysis has been set up to
date and in most studies the individual approaches are
selected with the respect to target analytes.

The main aim of the present study was to implement and
validate the multi-analyte methods enabling quantitative
analysis of multiple contaminants (pesticides residues, per-
and polyfluorinated compounds, metabolites of phthalates
and monohydroxylated metabolites of polycyclic aromatic
hydrocarbons) occurring in hairs. For analysis, ultra-high
performance liquid chromatography coupled to tandem
mass spectrometry (MS/MS) with triple quadrupole mass
analyser was used, for non-target fingerprinting, high
resolution mass spectrometry (HRMS) was employed.
Extensive experiments focused on a hair sample preparation
prior to target / non-target analysis were realized, special
attention was paid to a selection of suitable solvent for a
washing step aimed the removal of possible external
contamination. Fingerprints of small molecules (less than
1,200 Da) isolated from hair strands by washing solvents were
compared with those obtained from the analysis of extracted
disintegrated washed hairs with the aim to assess
extractability of various substances, when not only the major
components representing by lipids, but also some minor
compounds (contaminants, steroids) were screened. The
results obtained in this study not only documented how
complicated matrix hairs are when considered for
biomonitoring study, but also suggestions for further
challenging research in the field of sample preparation were
addressed.
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Imagine how many random and suspect samples are being
taken for food quality and safety testing within the European
Union (EU): millions each year again and again. Typically, all
these samples are taken on-site at farms, slaughterhouses,
border inspection points, retail shops, etc.,, documented,
transported to a control laboratory, screened for target
substances such as food contaminants and drug residues,
and finally the few suspects from the screening methods have
to be confirmed by validated instrumental methods in order
to declare the sample non-compliant or compliant. Despite
all these efforts, we are still facing frequent food incidents and
fraud issues. A paradigm shift in food quality and safety
testing is required in order to free resources for an intensified
combat against fraud in the food chain. As an enabling
technology solution to the problem, the H2020 project
FoodSmartphone proposes the development of smartphone-
based (bio)analytical sensing and diagnostic tools, for
simplified on-site pre-screening of quality and safety
parameters and wireless data transfer to servers of relevant
stakeholders. Bioanalytical chemists, biologists, physicists,
micro/nanotech engineers, mathematicians, organic- and
food chemists will work together on the joint supra-
disciplinary goal. FoodSmartphone is a so-called Marie-Curie
training network in which 11 PhD students work on individual
research projects in order to achieve the following overall
objectives:

(1) To study the supra-disciplinary challenge of smartphone-
based analysis systems having advanced biorecognition,
signal transduction, microfluidic sample handling and image
data handling solutions.

(2) To develop user-friendly, rapid integrated sample
preparation and smartphone-compatible Apps, to ultimately
ensure adequate field implementation for both professionals
and future Citizen Science.

(3) To develop a unique range of smartphone-based on-site
screening demonstrators for food quality and safety issues of
concern, viz. for pesticides, allergens, mycotoxins, food
spoilage organisms and marine toxins.

(4) To deliver, through high level training, a group of
multidisciplinary scientists who can integrate (bio)analytical
chemistry, physics, micro-engineering and ICT knowledge
into a common supra-disciplinary goal, to combat major
socio-economic challenges, such as maintaining a healthy,
safe and fair food supply.

(5) To substantially improve the career prospects of early-
stage researchers across academia, public research institutes
and private industry sectors, including SMEs.

The scientific training in novel smartphone-based
technologies plus the complementary skills training
provided, is expected to have a major impact on future EU
monitoring practices and, moreover, pave the road for Citizen
Science. For more information and/or signing-up in our
stakeholder database:

Website: www.foodsmartphone.eu

Blogs: www.foodsmartphone.blog

Twitter: @oodsmartphone
Keywords: food testing,
monitoring, biorecognition
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PhasmaFOOD is an EU collaborative R&D project funded by
the Horizon 2020 Programme. It aims at delivering a
miniaturized multi-sensor optical sensing device for the
detection of food safety threats such as food spoilage,
adulteration and aflatoxins. The system is based on
heterogeneous visible and near infrared spectroscopy
technologies and is supported by a software architecture that
delivers fast characterisation of foods, encompassing an
extendable framework for the deployment of smart
chemometric algorithms, data fusion strategies and reference
laboratory measurements. The built-in algorithms address
data mining and data analysis methods from non-destructive,
non-invasive instruments and are independent of the food
type and food-tech application. We argue that the framework
proposed by PhasmaFOOD can lead to new forms of food-
tech applications and growth, especially in the rural regions
of Europe where the technological and broadband
penetration is still low, while the economic growth coming
from food value-chains is rapidly growing.

One example application is aflatoxin detection and is already
been developed by the PhasmaFOOD consortium. This
application has significant impact in the supply chain of
agricultural products such as corn and grains. Governments
and private businesses are spending considerable amounts
of money to meet food safety criteria enforced by the law.
Other food safety applications with substantial economic
development opportunities include: fruits and vegetables;
livestock and fish productions; milk production; and, edible
oils.

PhasmaFOOD is addressing a market where similar devices
are already positioned and customers and the general public
are increasingly becoming familiar with food sensing
technologies. Strong R&D and product-driven development
are important strengths of PhasmaFOOD and the consortium
is capitalising upon them seeking synergies with similar
development efforts. In addition, rapid exploitation
opportunities are pursued via pilot applications addressing
niche food markets.

Keywords: food sensing, food safety, food-tech innovation
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Contaminant monitoring from microbiological, chemical and
fraudulent sources in agri-food production is an important yet
complexissue. A huge investment in time and effort is placed
on these activities by regulatory and industrial laboratories.
Although sophisticated techniques such as chromatography
and spectrometry provide accurate and conclusive results,
screening tests allow a much higher low cost throughput of
samples with less operator training. Biosensors combine a
biological recognition element with a transducer to produce
a measurable signal proportional to the extent of interaction
between the recognition element and contaminant. Different
uses of biosensing instrumentation available are extremely
varied, with agri-food analysis an emerging and growing
application. The advantages offered by biosensors over
traditional immunoassay screening methods with respect to
food analysis, include automation, improved reproducibility,
speed and real time analysis. The miniaturisation of
immunoassays and biosensors towards nanosensing offers
not only enhanced sensitivity but portability and multiplexing
capabilities. As fresh demands from consumers and
regulators grow to improve the integrity of food the need for
improved smart nano-technologies has never been greater.
Progress has been made to the development and validation
of nanoarrays that can detect both single and multiple
contaminants in food samples to offer a holistic approach to
agri-food safety. ELISA spot and planar waveguide
technologies have been developed forthe rapid and
multiplex analysis of marine biotoxins, antibiotic resudes and
mycotoxins to be compatible with food control procedures.

Keywords: nanoarray, chemical contaminants, mycotoxin, marine
toxins, antibiotic residues
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The increasing issues of food fraud and food hazards in a
globalized economy and a general trend towards the control of
our environment by individuals have brought about a growing
demand for devices which are able to measure the food quality
that is relevant to the end user. With the first hardware solutions
already in the market, there is yet room to improve the stability
and informative value of such measurements. Existing devices
have reached a small community of explorative-minded users but
not the broad public, whose acceptance requires a higher degree
of reliability of the measurements. Currently, information about
the food is gained via near-infrared (NIR) spectroscopy in various
limited wavelength ranges. PhasmaFOOD is a new EU-funded
collaboration (H2020 no. 732541) which sets out to widen the
data basis on which decisions about food safety are made and to
open up more dimensions of data collection. In its current initial
phase, the PhasmaFOOD project combines several sensing
methods into a single, portable device, to be used for on-the-spot
food quality sensing.

Fraunhofer IPMS, with a longstanding experience in
miniaturization and integration of optical detection technology, is
part of the PhasmaFOOD consortium. We present early stage
insights into the development of the PhasmaFOOD prototype as
well as first measurements and analysis. The PhasmaFOOD
device includes NIR spectroscopy over a broad spectral range of
1000 to 1900 nm. With this NIR spectrometer, we integrate UV-
visible (UV-vis) spectroscopy as well as a vis camera, in order to
supplement NIR data but also as sensors with their own tasks and
roles. Miniaturized components have recently become available
for all sensors used here, driven by integration needs which come
from outside the food sensing market. We give an overview of the
state of the art in miniaturized optical spectrometers, in particular
NIR, and discuss the optical requirements for their combined use.
In combination, these sensors will enable a multidimensional
view at food quality and safety. Here, our system development is
guided by function. Therefore, the first measurements span three
distinct use cases which are used to test the equipment. Particular
focus lies on the detection of food hazards in nuts, spoilage of
vegetables and fish and food fraud in oils. The validation of the
basic spectroscopic functionality in these cases sets the
fundament for all later work such as developing algorithms for a
combined bio-chemical data analysis and transforming the
results into clear and understandable information for end users.
Finally, we will look out to the future of the PhasmaFOOD system
and illustrate our visions for a commercial food sensing device.

Acknowledgement: This work has received funding from the EU-
H2020 project PhasmaFOOD under grant agreement No.
732541.
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Nano-sensor development has become an integral part of food
safety research due to the need for highly sensitive, specific,
simple, fast, on-site and miniaturised systems. These features
overcome the limitations of conventional techniques such as
polymerase chain reaction, enzyme-linked immunosorbent assay
and plate culturing. Gold nanoparticles (AuNPs) have emerged
as an excellent candidate in nano-sensor design owing to their
unique optical and catalytic properties. Herein, we present two
nano-sensors utilising these unique properties for the detection
of pathogenic DNA derived from Campylobacter jejuni[1] an
important foodborne pathogen, and enzyme biomarkers, i.e.
protease and lipase [2] which are important indicators of human
and animal health as well as food safety.

The first approach exploits the localised surface plasmon
resonance of AuNPs, resulting in the ultrasensitive detection of C.
jejuni DNA. The method utilizes RNA-functionalized AuNPs which
form DNA-RNA heteroduplex structures through specific
hybridization with target DNA. Aggregation is controlled by an
endonuclease enzyme which specifically cleaves the RNA within
the heteroduplex structure, resulting in aggregation of AuNPs
upon exposure to a high electrolytic medium. Target DNA is
detected visually (pM level) and spectroscopically in 3 hr (40.7 fM
and 2.45 fM as measured by UV-vis and dynamic light scattering
(DLS), respectively). The application to a food matrix also
successfully detected target DNA at a concentration of 1.2 pM (by
UV-vis) or 18.0 fM (by DLS).

The catalytic activity of AuNPs was also investigated for the
development of nano-sensors to detect protease and lipase
biomarkers. AuNPs can catalyse for the oxidation of 3,3',5'5-
tetramethylbenzidine (TMB) in the presence of H2O2, however we
found for the first time when the AuNP surface is coated with
casein or Tween 20, this intrinsic peroxidase-mimicking activity is
supressed by up to 87.4%. In the presence of protease or lipase,
the enzymes bind and catalyse the degradation of their
respective coating layers, resulting in the recovery of catalytic
activity. This is shown visually (blue coloured product) or
spectroscopically as an increase in absorbance at 370 nm and
650 nm. This mechanism allows the detection of protease and
lipase at 51.6 ng/mL and 22.1 ng/mL, respectively, using their
corresponding substrate-coated AuNPs in 90 min. The limit of
detection for protease spiked in ultra-heat treated milk and
synthetic urine was 1.4 pg/mL and 0.15 pg/mL, showing great
potential in food safety and clinical diagnostics.

[1]McVey C, Huang F, Elliott C, Cao C. Endonuclease Controlled
Aggregation of Gold Nanoparticles for the Ultrasensitive
Detection of Pathogenic Bacterial DNA. Biosens. Bioelectron.
2017; 92, 502-508.

[2] McVey C, Logan N., Thanh N.T.K,, Elliott C, Cao C. Switchable
Peroxidase-mimicking Gold Nanozymes for the Determination of
Enzyme Biomarkers in Clinical and Veterinary Samples, 2017,
submitted.

Keywords: gold nanoparticles, DNA detection, aggregation,
peroxidase-mimicking, enzyme biomarkers
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The development and application of “smart” sensors,
allowing for food spoilage detection based on rapid
analytical technologies, are expected to be of great value
throughout the food supply chain. In this framework, the aim
of the present work was the evaluation of spectroscopy and
image analysis methods as means of detecting spoilage of
fish and fresh produce. Aquacultured whole ungutted sea
bream (Sparus aurata L.) samples were stored aerobically
under controlled isothermal conditions (0, 4 and 8°C) for a
maximum time period of 11 days. Moreover, ready-to-eat
fresh rocket (Eruca sativa L.) salad samples were stored in
their original packaging under both isothermal (4, 8 and
12°C) and dynamic temperature (periodic temperature
changes from 4 to 12°C) conditions for a maximum time
period of 12 days. At regular time intervals during storage,
duplicate fish/rocket samples were analysed using (i)
conventional microbiological analyses, and (i) rapid
analytical methods based on spectroscopy (Fourier transform
infrared spectroscopy as well as spectroscopy in the near-
infrared and/or visible spectral regions) and on multispectral
imaging. The selected data were used for the training and
validation of appropriate models using spectral/imaging data
as input variables and total mesophilic microbial populations
as output variables. As demonstrated by the results of this
study, both spectroscopy- and multispectral imaging-based
techniques appear to be promising for the rapid and non-
invasive detection of the microbial spoilage of both animal
and plant origin perishable foods.

Keywords: food spoilage, spectroscopy, image analysis, sensors
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Thorough characterisation of nanomaterials is essential for
establishing their physicochemical identity and for assessing
their functional properties and potential toxicological
hazards, which are both dependent on physicochemical
characteristics.

Inorganic nanomaterials (metals, their compounds, and
oxides) - e.g. Ag, SiOz, TiOz, ZnO, TiN, Fe oxides/hydroxides,
nanoclays - are a prominent class of nano-sized materials with
anumber of current or projected applications in the agri-food
sector. They include use as food additives, nutrient sources,
antibacterial agents, additives for food packaging. It is thus
essential to have analytical methods available to characterize
them as such (‘pristine materials’), and in food.
State-of-the-art mass spectrometric techniques for the
analytical determination of inorganic nanoparticles in
dispersion and (after proper sample preparation) in complex
matrices have recently become available. Being based on
atomic mass spectrometric, they are element-specific (i.e.
provide information on the chemical identity) and have the
potential to measure size, size distribution, number and mass
concentration of particles, and concentration of the dissolved
fraction (if present). Single particle inductively coupled
plasma mass spectrometry (sp-ICP-MS) is based on time
resolved analysis of diluted nanoparticle dispersions using
short dwell times (<10 ms). Each particle gives rise to a signal
clearly distinguishable from random background noise and,
by means of appropriate algorithms, signal frequency
distributions are converted into size frequency distributions.
In principle, the signal arising from ionic (i.e. soluble) forms of
the element constituting the particles, if any, can be
distinguished from that due to the presence of the particles
themselves. Therefore, sp-ICP-MS is a particle-specific
technique with sizing capability.

We describe the size characterization of several currently
used food additives and nutrient sources, which are
composed by small particles (sub-micron range), including a
variable fraction of nano-sized particles (<100 nm), by sp-ICP-
MS. The materials investigated include anatase and rutile
TiOz2 (food colours, E171), yellow iron oxide (FeO(OH)) and
red iron oxide (Fe203) (food colours, E172), and zinc oxide (a
source of zinc in food supplements).

The pristine materials were studied after dispersion with a
standardized protocol and were all found to contain an
appreciable fraction of nanoparticles. Particle size and
morphology were independently characterized by electron
microscopy. The same materials were then determined by sp-
ICP-MS in a number of food products and supplements, with
a range of different compositions. The selection of sample
preparation approaches for analysing real-world food
samples and of operating parameters for obtaining accurate
number-based size distribution with low size LoDs are
discussed.

nutrient sources,
inductively

Keywords: nanoparticles, food additives,
physicochemical characterisation, single particle
coupled plasma mass spectrometry
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Nanomaterials containing commercial products are already part
of our everyday life, as for example in the food or cosmetics
sectors. Even if clarifications are still awaited today regarding
what kind of substance has to be qualified as a nanomaterial from
a regulatory perspective, reliable characterization of main
nanomaterials parameters as described in ISO/TR 13014/2012
appears as crucial to support decision-making in very different
aeras. Indeed optimization of products performances and
production process, quality control procedures, risk assessment
studies and enforcement of the regulatory framework (labelling)
depend mainly on objective and comparable measurement data.
Among the different nanomaterial’s parameters to be measured
(size, size distribution, shape, aggregation/ agglomeration,
charge, surface, chemical composition...), dimensional
measurement appear as the most critical one, while determining
nanomaterials size with an appropriate accuracy remains today a
real challenge. Indeed a large set of analytical techniques are
available on the market (DLS, PTA, A4F, sp ICP-MS, AFM, SEM,
TEM...), each of them having its own advantages and limitations.
Electron microscopy appears however as the gold standard
technique because it allows to access primary particles
information without any ambiguity in most cases and is therefore
consider as a confirmatory technique in the tiered approach
supported by the NanoDefine consortium.

LNE developed over the last years a hybrid approach based on
the combination of SEM (Scanning Electron Microscopy) and
AFM (Atomic Force Microscopy) instruments to obtain reliable
and traceable results on (nano)particles size characterization.
Each step of the measurement process has been optimized and
validated on reference samples (FD304, NIST RM8013...) to
control analytical bias:

- Extraction of particles from consumer products (food or
cosmetics),

- Sample preparation based on the use of a spin-coater apparatus
and specific conditions (pH...) in order to reduce agglomeration
of (nano)particles,

- Calibration/instrument qualification to obtain the metrological
traceability and assess measurement uncertainties,

- Data acquisition (SEM voltage...),

- Raw data processing with the development of dedicated
software (PLATYPUS / Pollen Metrology) based on artificial
intelligence and pattern recognition to increase statistical
counting.

A large set of food (candy, cookie, ice-cream, aroma...) and
cosmetics products (toothpaste, sunscreen, mascara...) have
been analysed by applying the methodology developed for SEM.
In some cases, pure additive before its introduction in the
consumer product was available. Its characterization gave us
useful data to validate the robustness of the sample preparation
step and shows that food matrix doesn't have any significant
impact on the results when measurements uncertainties are taken
into account. Main findings on TiO2, SiO2 and other additives
(Fe203, Ag...) will be presented.

Keywords: SEM, nanometrology measurement, process reliability,
primary particles
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Nano-enabled consumer products are a growing market over
the last decade, leading to advances in science and
engineering, and to releases of engineered nanomaterials
(ENM) to the environment including potential drinking water
sources. A number of studies have already shown the release
of nanoparticles from commercial products. Predicted
environmental concentrations have been calculated but there
is a need for real measurement data to validate these
calculations. However, the detection of engineered
nanoparticles in environmental matrices is challenging
because of the low predicted environmental concentrations,
which are in the ng/L range, compared to the much higher
natural background of minerals. In this study nanosized Ag,
CeO2 and TiOz2 have been measured in multiple surface water
samples collected along the rivers Meuse and IJssel in the
Netherlands using single-particle ICP-MS as measurement
technique. Validation of the analytical method showed its
capability to quantitatively determine nanoparticles at low
concentrations. The results of the study confirm the presence
of nano-sized Ag and CeQ: particles in surface waters in the
low ng/L range. Micro-sized TiO2 particles were also
identified in surface waters in concentrations in the pg/L
range. Conventional drinking water treatment processes
remove sub-micron particles, including natural nanomaterials
(e.g. viruses), however, the novel shape, configurations and
properties of ENMs may enable their persistence. The
presentation reviews the knowledge of ENM production and
release and reports on their detection and concentrations in
aquatic environments and in drinking water.

Keywords: nanoparticles, environment, surface water, drinking
water
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Lead (Pb) is a toxic metal that accumulates in the body and
seriously affects the developing central nervous system in young
children, but may also induce e.g. negative cardiovascular effects
and nephrotoxicity in adults [1]. Today, the consensus is that there
is no safe level of Pb, especially for infants, children and the
fetuses of pregnant women [2]. While game meat constitutes a
very small part of the diet for average citizens, game meat can be
a major food commodity and therefore source of Pb exposure for
high consumers. This is because game meat may contain very
high levels of Pb in the form of fragments from the Pb core bullet
used to cull the game. As a result, consumption of game meat has
been associated with increased Pb levels in blood [3], even
though the reported bio-accessibility of the ingested fragments
is low [4]. During the penetration of the game body, expanding
Pb core bullets typically release hundreds or thousands of
fragments of varying size that can be visualized using X-rays [5].
In the process, a significant part of the kinetic energy of the bullet
is converted to plastic deformation and heating, causing some of
the exposed Pb to melt on or even vaporize from the surface of
the expanding bullet and its fragments [5]. Potentially, upon
cooling, this may cause Pb particles to be formed through re-
solidification, some of which are too small to be detected by X-
ray techniques.

Here, we investigate the prevalence and size distribution of Pb
nanoparticles (PbNPs) from ammunition in game meat, using
inductively coupled plasma-mass spectrometry in single particle
mode (splCP-MS) and a modified version of an earlier described
enzymatic digestion method [6]. Close to the wound channel,
PbNPs in the size range of 40 to 750 nm were detected with a
median diameter of around 60 nm. The particle mass
concentration ranged from 290 to 340 ng/g meat and the particle
number concentrations from 27 to 50 million particles/g meat.
The size limit of detection (LOD) strongly depended on the level
of dissolved Pb and was in the range of 40 to 80 nm. In game
meat sampled more than 10 cm away from the wound channel,
no PbNPs above the size LOD were detected. To the best of our
knowledge, this is the first time that the occurrence of nanometer-
sized Pb particles in bullet-shot game is reported. An
improvement of the method towards lower size LODs will be
required to assure that no smaller PbNPs are present in game
meat intended for consumption. This is of particular importance
since it is well known that some hunters also consume the meat
close the wound channel.

[1]EFSA J. 2010, 8 (4), 1570.

[2] WHO Tech. Rep. Ser. 2011, 960, 162.

[3]Bjermo, H. et al. Food Chem. Toxicol. 2013, 57, 161.
[4]Kollander, B. et al., E. The National Food Agency’s report series
no. 18/2014.2014.

[5]Finney, M. A. et al. Fire Technol. 2016, 52 (3), 931.

[6] Loeschner, K. et al. Anal. Bioanal. Chem. 2013, 405 (25), 8185.
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Micro- and potentially also nanoplastic particles are
increasingly found in marine products but also other food
items like honey as a result of the widespread pollution with
plastics. Health effects of these particles are largely unknown,
but may be attributed to both/either the particles and/or
chemicals adsorbed onto the particle surface. A considerable
number of methods are available for identification and
quantification of microplastics in food and occurrence data is
available. In contrast to microplastics, no methods have been
developed yet for monitoring the occurrence of nanoplastics
in food and hence we cannot estimate the human exposure.
Asymmetric flow field flow fractionation (AF4) coupled to
different online detectors is a powerful method for detection
and characterisation of nanoparticles in complex matrices
such as food. In order to test the suitability of AF4 coupled to
multi-angle light scattering (MALS) for detection of nano-
sized plastics in food, polystyrene nanoparticles (PSNPs) of
known size (100 nm) and mass concentration were spiked to
homogenized fish fillet. Two sample preparation strategies
were tested in order to remove the organic food matrix: acid
digestion with nitric acid/hydrogen peroxide and an
enzymatic digestion using Proteinase K. Both procedures
were found suitable for degradation of the organic matrix.
However, the acid digestion procedure resulted in
considerable aggregation/agglomeration of the PSNPs. The
presence of large particulates (> 1 pm) was not observed after
enzymatic digestion, and consequently it was chosen as a
sample preparation method.

The results demonstrated that it is possible to separate PSNPs
from the enzymatically digested fish matrix. No elevated light
scattering signal was obtained for blank fish fillet samples.
The eluting particles could be easily detected by following
their light scattering signal (90° angle MALS signal) with a limit
of detection (LOD) of 5-6 pg (PSNPs)/g (fish fillet) which
corresponds to ~1"particles/g of fish. The fractograms
obtained for PSNPs spiked to fish were similar to the ones of
pristine PSNPs. The root mean square (rms) diameter values
based on MALS were of 80-90 nm for the main elution peak
(in agreement with the ratio of rms and geometric diameters
for a solid sphere of 0.77). This confirmed that the sample
preparation did not affect the particles. We expect that the
LOD can be decreased to a minimum of 250-350 pg/g by
increasing the injection volume. This LOD is specific for
100 nm PSNPs, as the intensity of scattered light decreases
with decreasing diameter of the particles to the power of six.
The next steps will be to test the developed AF4-MALS
method for the detection of a different type of nanoplastics
(e.g. polyethylene) and for the screening of nanoplastics in
real food items. The talk will also describe the challenges and
limitations related to this methodology, namely quantification
and identification of nanoplastics.

Keywords: nanoplastics, asymmetric flow field-flow fractionation,
nanoparticles, multi-angle light scattering, enzymatic digestion
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Food safety, which includes the monitoring of a diverse range
of food contaminants, often present at trace levels but
significant with respect to human consumption, is a topic of
worldwide concern. Mass spectrometry is a very powerful
technique to analyze a broad range of compounds with very
high sensitivity and selectivity. However, especially for
complex matrices such as food, sample preparation steps
often represent the bottleneck, as they can be quite tedious
and  time-consuming. Ambient mass spectrometric
techniques were developed to overcome this drawback,
allowing a fast and direct analysis, with minimal or no sample
preparation. Due to these obvious benefits with respect to
more established methods, ambient mass spectrometry has
established itself as a competitive, or even superior technique
for a variety of applications in numerous areas. This approach
has also gained significant interest in the field of food
analysis, which can enormously benefit from a faster analysis,
requiring minimal sample preparation.

We here present a simple and high-throughput screening
method for organic residues in food matrices by directly
coupling a very efficient dielectric barrier discharge (DBD)
ambient ionization source (developed and optimized in our
research group [1]) to solid-phase microextraction (SPME).
The versatility and sensitivity of our source and method were
previously demonstrated, for example for the sub-pg/mL
detection of pesticides in water samples [2]. The enrichment
of compounds of interest, as well as the omission of
chromatographic separation allows us to achieve a very
simple, sensitive, and high-throughput analysis. This
approach was here applied to a fully automated headspace
(HS)-SPME analysis of organic trace contaminants in food
matrices. Primary HS-SPME conditions (e.g., extraction time
and temperature, fiber coating, water content, etc.) were
optimized, and HS extraction results were compared to solid-
liquid extraction. Results show that our method is successful
at quantifying trace levels of organic residues in food
matrices. For example, organophosphate pesticides (e.g.,
sulfotep, phorate, and thionazin) can be detected in fruits
(e.g., apples, apricots, prunes) in the low pg/L range with
virtually no sample preparation and a total analysis time of
less than 20 minutes per sample. The simplicity, sensitivity,
and speed of this method underline its great potential
towards the application to food residue screening.

[1] Maryia M. Nudnova, Liang Zhu, Renato Zenobi, Rapid
Communications in Mass Spectrometry, 2012, 26, 1447-1452.
[2] Mario F. Mirabelli, Jan-Christoph Wolf, and Renato Zenobi,
Analytical Chemistry, 2016, 88, 7252-7258.

Keywords: SPME, ambient mass spectrometry, high-throughput

Acknowledgement: The authors would like to acknowledge CTC
Analytics and Plasmion GmbH for the support provided.



LECTURES

L89
COMPARATIVE UNTARGETED HR-MS APPROACH
FOR SALMON SALAR AUTHENTICATION

Linda Monaci*', Rosa Pilolli", Giuseppina Fiorino?,
Elisabetta De Angelis?, Marco Arlorio®,
Francesco Logrieco?

" CNR-ISPA, ltaly

2 |SPA-CNR, Italy

3 UNIUPO, ltaly

*Corresponding author - E-mail: linda.monaci@ispa.cnr.it

In the present communication, the potential of untargeted
HR-MS analysis for fish authenticity and traceability will be
presented. Salmon salar discrimination based on geographic
origin and farming condition was accomplished by
untargeted HR-MS analysis of both the polar and non-polar
fraction of salmon fillet extracts on Orbitrap-based mass
spectrometers. In particular, two different approaches will be
presented the first based on Direct Analysis in Real Time
(DART) MS and the second based on conventional LC-MS
acquisitions, full scan HR-MS acquisitions were performed in
both positive and negative modes. As for DART-HR-MS
analysis, the recorded spectral intensities were pre-treated
and the resulting peak lists intensities of detected ions were
used for statistical evaluation by principal component analysis
(PCA) of the discriminating potential of the untargeted
approach in terms of Salmon geographical origin and
farming condition.

As for LC-HRMS analysis, the gathered spectra were
processed via a commercial software Compound Discoverer
2.0 in order to identify the main discriminant peaks with an
accuracy < 2ppm. The study was carried out by setting two
grouping factors either geographic origin or farming
condition and data were pretreated by means of the retention
time alignment of extracted chromatograms and background
subtraction. Volcano plots combining the statistical
significance (p-value from ANOVA model) of the identified
compounds in discriminating the different groups and
magnitude of change in the extracted peak areas were
investigated in order to highlight a sub-set of compounds as
potential markers for salmon authenticity/traceability. Edited
compounds list constrained by means of p-value thresholds
were subjected to further statistical evaluation by PCA in
order to reducing the number of variable explaining most of
the variance among groups.

A critical comparison of the two HR-MS approaches will be
provided highlighting the potential and the limitation of each
approach.

Acknowledgement: The research has received funding from the
European Union’s Seventh Framework Programme for research,
technological development and demonstration under grant
agreement No. 613688. The equipment used in this work was
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In the near future detection of residues and contaminants in
food will, next to the laboratory, also be performed on-site at
the farm, in industry and retail or even by consumers at home.
This type of analysis requires different equipment than the
high-tech facilities operated by skilled technicians in our
laboratories. For example, for mass spectrometry (MS) we will
need (trans)portable MS, elimination of sample clean-up,
simplified sample introduction and data evaluation. Sample
introduction can in theory be replaced by one of the
(currently seventy) described Ambient lonization MS (AIMS)
techniques. In this research, three different portable AIMS
techniques have been critically investigated for their
applicability towards the analysis of pesticides, B-agonists,
steroids, toxins, analgesics and antibiotics in various food
matrices. The three AIMS techniques explored are Matrix
Assisted lonization (MAI), Desorption Atmospheric Pressure
Chemical lonization (DAPCI) and ID-CUBE Direct Analysis in
Real Time (DART).

First, MAl is one of the most simple ionization options since
no high voltage, lasers or gas supplies are needed. With MAI
the sample or extract is mixed with a matrix. This mixture is
tapped on the opening of the heated inlet of the MS, the
mixture is transferred to the inlet where vacuum ionization
occurs. Secondly, a handheld battery powered DAPCI device
using ambient air was used to ionize analytes directly from a
sample surface. DAPCI uses a high direct current voltage on
aneedle to generate a corona discharge and thereby are gas-
phase reagent ions formed which are pneumatically
transferred to the surface of the sample where the analytes
are desorbed and ionized. Third, a relative simple DART
setup was also tested, a modified version of the discontinued
ID-CUBE. With this technique the sample is transferred onto
a metal mesh sample card with the size of a credit card. The
card is placed into the ion source where the metal mesh is
heated resulting in desorbtion of the analytes. lonization of
the analytes occur through a metastable helium gas flow
generate by the small and simple DART device, so obviously
for on-site applications a small helium cylinder would be
required. All three devices mentioned are coupled to various
conventional mass spectrometers and also to a compact
transportable single quadrupole MS to demonstrate its
applicability in on-site testing.

All tested devices were able to successfully ionize some of the
tested analytes in various food commodities. A general
drawbacks of these ambient ionization techniques is the poor
reproducibility, but isotope dilution of the sample may
compensate that. Detection limits will be much higher when
compared to the conventional MS facilities so applications
will be limited to substances having relatively high maximum
limits values. However, for some applications the ambient
ionization with (trans)portable mass spectrometry can work
for already direct analysis of food products.

Keywords: AIMS-MS, ambient ionization, on-site detection, direct
food analysis

8™ International Symposium on RECENT ADVANCES IN FOOD ANALYSIS, Prague, November 7-10, 2017




L91

RAPID EVAPORATIVE IONIZATION MASS
SPECTROMETRY FOR HIGH-THROUGHPUT
SCREENING OF RACTOPAMINE IN MEAT
PRODUCING ANIMALS

Gaud Dervilly-Pinel*', Yann Guitton', Bruno Le Bizec',
Renata Jandova?, Sara Stead? Zoltan Takats®

" LABERCA ONIRIS, FrancE

2 Waters Corporation, United Kingdom

34 Imperial College, United Kingdom

*Corresponding author - E-mail: gaud.dervilly@oniris-nantes.fr

Ractopamine is a B-agonist substance that may be used in
some parts of the world as growth promoter in livestock,
although forbidden in a number of countries. Rapid
evaporative ionization mass spectrometry (REIMS) was
explored for the rapid detection of meat samples from
treated livestock. In this context, the combination of REIMS
with untargeted metabolomics workflow was investigated to
identify carcasses from pig treated animals on the basis of a
modification of indirect metabolites profile. REIMS strategy
generated specific lipidic fingerprint patterns which enabled
differentiating meat samples collected from pigs fed with
ractopamine. Furthermore, the strategy was found successful
when tested on different muscle types (loin, shoulder and
ham), which further expand its applicability. Classification
performances were 0% false negative and 10% false positive,
which fully answers requirements of a screening strategy. This
research indicates that REIMS implemented in an untargeted-
metabolomics workflow can be considered as a high-
throughput and powerful strategy for real-time meat
classification in relation to ractopamine treatment in pig. This
approach may subsequently be implemented as rapid
screening test, at the slaughterhouse or at boarder inspection
points, to detect such practice.

Keywords: ractopamine, B-agonist, livestock, pig muscle, REIMS
iKnife, metabolomics biomarkers, fraud, chemical food safety,
public health
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Analysis of food commodities and environmental samples
often  requires  multiple and laborious  sample
preparation/separation steps that significantly decrease the
analytical method throughput. Compared to conventional
sample preparation strategies, solidphase microextraction
(SPME) constitute a convenient and green alternative, able to
provide faster analysis throughput and the introduction of
cleaner extracts into the analytical instrumentation. Ambient
mass spectrometry techniques have also shown to be suitable
for the fast determination of contaminants in food
commodities. However, quantitation capabilities at the trace
level (low ppb to ppt) are usually limited by the lack of sample
preparation/analyte-enrichment. In recent years, SPME has
proven to be an ideal technique for direct coupling to
ambient ionization methods since it enables not only rapid
and simultaneous extraction/enrichment of target analytes
but also minimizes matrix interferences. In this study, we
report the successful implementation of SPME- transmission
mode (TM) and direct analysis in real time (DART) for the
multiresidue analysis of food samples. The SPME-TM device
consists of a mesh uniformly coated by hydrophilic-lipophilic
balance (HLB) particles embedded in polyacrylonitrile (PAN)
that gives the device antifouling properties. Milk, grape juice
and orange juice samples spiked with a mixture of 20
pesticides and 3 deuterated internal standards were analyzed
without any sample treatment prior to extraction. Analytes
selected for the evaluation belong to different classes the
pesticides and encompassed a broad range of polarities.
SPME-TM-DART-MS/MS attained remarkable performance
for the multicomponent systems containing trace levels of
pesticides with only 1 minute of extraction/enrichment.
Satisfactory linearity (>0.99) over 3 orders of magnitude in
concentration (from 0.1 to 100 ng/g) was obtained for most
of the analytes tested. Limits of detection (LOD), determined
according to FDA standards, ranged between 0.1 and 5 ng/g.
Analytical accuracy, determined at three different
concentrations, ranged between 70 and 130%, confirming
the suitability of the method for fast quantitative routine
analysis in a concentration range that includes the MRL values
imposed by EU regulations for pesticide residues in food
commodities (10 ng/g). SPME-TM-DART was also coupled to
a high-resolution MS system (Orbitrap) to demonstrate the
potential of this approach for retrospective non-targeted
analysis. Additionally, by coupling SPME-TM to portable
single quadrupole MS system via DART, rewarding results
were obtained for the rapid screening of pesticides in grape
juice with LODs achieved in the low parts-per-billion level.
Furthermore, we explored the suitability of this technology for
on-site rapid molecular profiling of complex matrices. As a
proof-of-concept, we demonstrate the rapid identification of
milk samples from assorted animal and vegetal sources.

Keywords: SPME-MS, DART-MS, pesticides analysis, molecular
profiling, sample preparation
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Volatile and flavor compounds are extracted from foods
using number of methods. Headspace analysis is the most
popular approach, as it allows isolation of volatiles from
various matrices, both liquid and solid without interfering
non-volatile compounds that are usually co-extracted from
matrix when liquid/liquid extraction is used. Most headspace
techniques, provide also a significant  analyte
preconcentration, which enables analysis of flavor
compounds in trace concentrations. Of the headspace
analysis methods solid phase microextraction (SPME) and
other sorbent based approaches (i.e. SBSE, P&T) are
predominant in the analysis of food flavor compounds.

The positive effect of low pressure on SPME extraction was
demonstrated in several applications, as lowering the
sampling pressure results in improvement of extraction
kinetics, especially for less volatile compounds with lower Ky
values. Based partially on these findings vacuum assisted
sorbent extraction (VASE) was developed recently as a novel
method for the isolation of volatiles. It relies on extraction of
volatiles and semivolatiles into dedicated sorbent traps under
low pressure with their subsequent desorption in modified
injection port of GC/MS. The lecture will be focused on the
application of this technique for the analysis of flavor
compounds in different matrices.

Use of VASE will be discussed for the analysis of phenolic
compounds in smoked beers and peated whiskies
representing liquid matrices. Method development, matrix
effects and quantitative analysis will be demonstrated. The
other type of matrix discussed will be plant tissues - broccoli,
which represents Brassica vegetables. Method development
for solid matrix will be presented for the analysis of
compounds formed in the enzymatic reactions during tissue
disintegration in raw vegetables as well as for the analysis of
volatiles in cooked ones. The usefulness of the method for
analysis  of sulfur  compounds, characteristic for
Brassica vegetables will be discussed. Results obtained by
VASE will be compared to that produced using SPME
extraction.

Keywords: vacuum assisted sorbent extraction, flavors, volatiles
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Researchers at the Beltsville Agricultural Research Center
have developed spectral-imaging-based systems and
techniques that target the reduction of food safety risks in
post-harvest production and processing. Research objectives
include comprehensive safety and quality inspection for
online processing of fresh fruits and leafy greens,
authentication of food ingredients and detection of food
contaminants, and improvement of cleaning and sanitation
efficacies in food processing facilities. For improved online
screening of fresh produce, imaging methods and prototype
instrumentation have been developed for inspecting whole
surfaces of round fruits and relatively flat leafy greens. The
prototype systems for produce inspection incorporate multi-
view and multitask imaging methods for simultaneous
reflectance and fluorescence imaging, thus allowing for
screening of nearly 100% of the surface areas for fecal
contaminants and defects during processing. To detect
adulterants, a high throughput line-scan Raman imaging
system was developed to rapidly scan large surface areas of
food ingredients for authentication and for adulterant
detection. In addition, a fluorescence-based handheld
imaging technology for contamination detection has been
developed for applications such as contamination and
sanitation inspection in commercial meat and produce
processing facilities. Collectively, these spectral-imaging-
based systems and techniques will facilitate the rapid, non-
destructive detection of contaminants or adulterants in food.
The current states of the above spectral imaging technologies
are presented.

Keywords: spectral imaging, adulterant detection, food safety
inspection, Raman chemical imaging, nondestructive sensing
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The mycotoxin patulin (PAT) is well-known as a natural
contaminant of apple- and other fruit-based products.
Pesticides are a group of chemicals abundantly used in
agriculture to maximize productivity by protecting crops from
pests and weeds. Due to their harmful health effects, PAT and
pesticides are strictly monitored. The current study was
undertaken to investigate the significance of PAT and
pyrethroid insecticide contaminations in a variety of fruit
juices in Bangkok. In order to do this, a total of two hundred
fruit juice samples consisting of 40 samples each of apple,
apricot, peach, pineapple and grape juice were collected
from supermarkets in Bangkok, Thailand. PAT contamination
in a variety of fruit juices was detected using a validated liquid
chromatography-tandem mass spectrometry, whereas
pyrethroid insecticides including cypermethrin, cyfluthrin,
and flumethrin were analyzed using a gas chromatography
equipped with micro-electron capture detector. The survey
found that PAT concentrations were lower than the maximum
residue limit established by European Union. The results of
the present study suggest that the risk of exposure to harmful
levels of PAT, cypermethrin, cyfluthrin, and flumethrin in fruit
juices appears very low in urban areas of Thailand.

Keywords: patulin, cyfluthrin, cypermethrin, flumethrin, fruit juices
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Worldwide, food allergy is a major health problem and, to
avoid a reaction, allergic populations have to exclude the
incriminated ingredients from their diet. However, to be able
to exclude the allergen implies a mandatory labelling of food
allergens. However, the undeclared putative presence of
allergens in food products is still widespread.

To protect allergic customers, reliable analytical methods for
food allergen detection is essential. In agreement with VITAL
recommendations, the limit of quantification (LOQ) for these
methods should be lower than 2.5 mg milk and tree nut
proteins, 0.75 mg egg proteins, 5 mg peanut proteins or
25 mg soybean proteins per kilogram of food (portion size:
40 g of food).

A UHPLC-MS/MS method for the detection of 10 allergens
will be presented, with the ultimate goal of improving the
food labeling. Milk, egg, soybean, peanut and tree nuts
(hazelnut, walnut, almond, cashew, pecan nuts and pistachio)
were incurred and processed in chocolate, ice cream sauce
and cookies. Food allergen peptides were then analyzed by
UHPLC-MS/MS (Xevo TQS - Waters). This routine method,
running within a day, used a single protocol for the detection
of 10 allergens. To the best of our knowledge, to date this
method is still the most sensitive one for the detection of
allergens by mass spectrometry in processed food products.
We obtained a limit of quantification (LOQ), defined by a
signal to noise ratio higher than 10, of: 0.5 mg of milk
proteins, 2.5 mg of peanut, cashew, hazelnut and pistachio, 3
mg of egg proteins, and 5 mg of soy, almond, walnut and
pecan proteins per kg of incurred foodstuffs.

Moreover, several quantification strategies will be presented
and compared with ELISA for the quantification commercially
samples.
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Seaweed is the common term for marine macroalgae plants,
which may be divided into green, red and brown algae types.
There is an increased industrial interest to increase the
exploitation of marine macroalgae for commercial purposes
including the use in relation to food and feed production.
Certain seaweeds have the potential to accumulate various
trace elements and contain consequently relatively high
levels of both essential and toxic elements. Seaweeds can
even be used for bioremediation purposes in order to
remove trace elements from the environment.

There is consequently a need to document the levels of toxic
elements in seaweeds and to gain more knowledge about
this bioressource. The toxic elements (incl species) of highest
concern are iodine, cadmium and  inorganic
arsenic. Furthermore, a better understanding of how
biological and environmental factors, like seaweed type,
geography, season etc affects the levels of trace elements is
called upon, in order to be able to select seaweeds with
optimum characteristics for commercial use in the food and
feed sector.

The present lecture will include:

1) examples of the use of seaweeds in various food and feed
applications

2) examples of the analysis of toxic elements (incl species) in
various seaweed samples by (HPLC-)ICP-MS

3) results from studies on iodine bioavailability from seaweed
and the seasonal variation of iodine in kelp

4) discuss the results in relation to food and feed safety
assessment.

Keywords: food safety, arsenic speciation, iodine, seaweed
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Modern hybrid high resolution mass spectrometers (QToF,
QOrbitrap) offer various workflows. The best way of pesticide
residues analysis is simultaneous acquisition in MS and MS?.
Typically, MS data are used for detection and quantitation
whereas MS? for identification. In MS the only reasonable
workflow for a multiresidue analysis if full scan. However, in
MS? mode there are several approaches. Differences
between various MS? workflows include number of
fragmentations per analyte, quadrupole isolation window,
data dependent or independent character of the data
acquisition etc. In consequence, the analyst has to search for
a workflow that will provide good sensitivity, selectivity and
obtained data will fulfil all the criteria for detection and
identification.

Contemporary pesticide residues identification criteria
include parameters as retention time, number of detected
ions, mass error, ion ratio, coelution factors. All of the
mentioned parameters (except retention time) in some way
depend on the conditions of MS analysis. Selected
accumulation time, resolution and especially quadrupole
isolation window can be crucial for correct identification of a
pesticide.

In this presentation, some important aspects of pesticides
identification will be discussed. The reproducibility of MS2
fragmentation without precursor ion isolation (all ions
fragmentation) is still not clear. In other words, is not certain
how the complexity of the matrix influences the ion ratio. In
workflows as SWATH and vDIA an important question is what
is more substantial for correct identification: resolution or
number of mass segments. Another problem is how to
identify a pesticide having only one MS? scan per compound.
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The European Decathlon (Development of Cost efficient
Advanced DNA-based methods for specific Traceability
issues and High Level On-site applicatioNsproject) project
(december 2013 - december 2016) has focused on the
development of DNA-based methods for the three areas of
the project: 1) food pathogens, 2) GMOs (genetically
modified organisms, with a focus on unauthorised GMOs),
and 3) customs issues (with a focus on tobacco and
endangered species identification).

The project has lead to important developments in all three
areas, with a focus on both multimethods that can be applied
in laboratories with advanced facilities, as well as on on-site
methods that may be used outside of such facilities in the
(near) future. In close cooperation with the stakeholders in the
respective fields minimum performance paramaters were
identified for the methods to be developed with a clear focus
in all cases on cost efficiency. Also, methods have been
developed that can be applied in different types of samples
ranging from single plant or animal materials up to complex
microbial or food/feed products. This presentation will
provide an overview of the main achievements of the project,
with emphasis on the most innovative DNA approaches
combining DNA target enrichment strategies with Next
Generation Sequencing.

Keywords: DNA-based methods, genetically modified organisms,
species identification, food pathogens, on-site methods

Acknowledgement: The DECATHLON project has been funded
with support from the European Commission in the context of the
Seventh Framework Programme (FP7).



LECTURES

L100

MULTI-PARAMETER FOOD ANALYSIS AT THE
POINT-OF-USE ENABLED BY THE VERSATILE
CENTRIFUGAL "LAB-ON-A-DISC" PLATFORM

Jens Ducrée*’

" FPC@DCU - Fraunhofer Project Centre at Dublin City
University, Ireland
*Corresponding author - E-mail: jens.ducree@dcu.ie

Over the last two decades, centrifugal microfluidic systems
have rapidly emerged as user-friendly and compact sample-
to-answer solutions for decentralised bioanalytical testing. A
particular strength roots in their capability to integrate and
automate powerful sample preconditioning with common
assay protocols and typically optical or electrochemical
detection schemes. Centrifugal systems further excel with
their rather rugged, modular setup which is essentially
constituted by a compact instrument hosting a low-cost
spindle motor and detection module, and a single-use,
microstructured polymer disc for processing the liquid
biosample and encapsulating the final waste for safe disposal.
Numerous proof-of-concepts have been demonstrated and
several products have entered the market, especially for
point-of-care diagnostics, drug discovery, environmental
monitoring and life science research.

The recently launched "FPC@DCU" - the Fraunhofer Project
Centre for Embedded Bioanalytical Systems at Dublin City
University offers time- and cost-efficient development of a
variety of point-of-use applications towards high-technology-
readiness levels (TRLs). Seamless scale-up of manufacture
from early demonstrators is achieved in collaboration with the
renowned Fraunhofer Institute for Production Technology
(FhG-IPT). In these often highly interdisciplinary projects,
FPC@DCU operates as a one-stop-shop for its partners and
contractors.

FPC@DCU's proprietary centrifugal “Lab-on-a-Disc” (LoaD)
technology uniquely enables very robust liquid handling that
permits high-level integration and automation of multi-step
test protocols, concentration series, combinatorial mixing
and multi-parameter analyte panels. Due to FPC@DCU's
versatile platform concept, the LoaD can readily be
customised for a broad spectrum of targets such as small
molecules, proteins, nucleic acids, cells, bacteria and other
bioparticles. FPC@DCU have specifically demonstrated a
system for the DNA-based detection of plant pathogens
towards point-of-use monitoring in food safety.

As a pilot application we used a custom instrument controlled
by pulse-actuated centrifugo-pneumatic valving [1], we have
fully automated DNA purification, spatial multiplexing and
on-disc LAMP amplification for detecting common plant
pathogens [2]: Boty, Tomato leaf curl virus (TYLCV), bacteria
Clavibacter michiganensis (CMM), Pepino mosaic virus
(PepMv), a ssRNA virus, Potato spindle tuber viroid (PSTVd),
and Phytophthora infestans (fungus) (Mod Phy).

[1]Kinahan et al., Proc. yTAS 2014, pp. 1437-1439.
[2] Chung et al., Proc. uTAS 2016, pp. 848-849.

Keywords: plant pathogen, centrifugal microfluidics, Lab-on-a-
Disc, sample-to-answer, FPC@DCU
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Next Generation sequencing (NGS) is a new way to detect
and characterize genetically modified organisms (GMOs).
However, the technology is not always able to cover the
sequence of the whole genome due to the fact that the
genome size can be very different from one plant species to
another and because some regions of the genome can be
deeply sequenced while other are not covered. This issue is
increased if the sample to analyse contains a mix of several
plant species. The strategy proposed here is an enrichment
of the regions of interest prior to sequencing. These
sequences of interest are structural elements that can be met
in transgenic constructs. In this work, the sequences of 10
promoters, 6 terminators and 20 genes present in GM
constructs were used to create a library of DNA sequences.
Capture probes were designed to cover the sequences of the
DNA library and to fish the fragments of interest. The
fragments were then sequenced on lllumina Hiseq2500. Two
subsequent approaches were followed: first, the detection of
GMOs on the base of the assignation of the reads to the
different sequences composing the DNA library and second,
the evaluation of the possibilities to create contigs with the
sequences obtained to characterize the GM construct.
Analysis of the NGS outputs also requires some new
development in bioinformatics due to the huge amount of
data. Bioinformatic scripts and pipeline analysis were created
to align the reads on reference genomes and the DNA library,
filter the reads in function of their alignment scores and
proceed to a statistical analysis of the results to determine if
they can be distinguished from the noise band and be
assimilated to positive results. In a second step, a pipeline to
create contigs was developed.

This work was realized on DNA extracted from several GM
plants. After bioinformatics treatment, the targeted elements
were positively detected if present. Only few of them
presented problems due to the similarities with sequences
that can be naturally present in some plants and were
removed from the next version of the DNA library used for
enrichment. Contigs can be used to characterize the GM
constructs and this approach permits to determine the
junction between the elements present in the transgenic
construct. The quality of the results however decreases as a
function of the GM percentage.
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Regular intake of berries has been associated with a reduced
risk of chronic and degenerative human diseases. Thus, the
consumption of berries and berry products has become very
popular. Like other commercial foodstuffs, berry products
have to be safe and authentic in order to comply with national
and EU food regulations. However, studies report that berry
products are frequently adulterated. Most commonly, berry
products are adulterated by replacing berries of higher value
by less expensive berries or even by other fruit species.
Analytical methods are required to verify if berry products
actually contain the berries species declared. Studies have
shown that DNA barcoding has a high potential for species
differentiation in food. Papers dealing with the differentiation
of berry and fruit species by DNA barcoding are, however,
scarce.

In DNA barcoding, distinctive regions in the DNA, so-called
“DNA barcodes”, are analyzed with the aim to identify and
differentiate organisms. DNA barcoding includes the
following steps: selection of an appropriate barcode; the
amplification of the selected barcode region by the
polymerase chain reaction (PCR); and analysis of the
amplicons, e.g. by sequencing or high resolution melting
(HRM) analysis. In order to be applicable, a DNA barcode
should contain a central variable part, allowing the
discrimination of the species or cultivars of interest. The
variable part should be flanked by conserved regions, making
it possible to use a universal primer pair for amplifying the
barcode sequence in different species/cultivars.

The aim of the present study was to develop HRM methods
allowing to differentiate between bilberry (Vaccinium
myrtillus) and blueberry (Vaccinium corymbosum); American
cranberry (Vaccinium macrocarpon), European cranberry
(Vaccinium oxycoccos) and lingonberry (Vaccinium vitis-
idaea); and pomegranate (Punica granatum) cultivars. The
presentation will demonstrate the potential but also discuss
the limitations of this technology.

Keywords: berries, authenticity, DNA barcoding, high resolution
melting
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According to national and international food regulations
commercial foodstuffs have to be safe and authentic. Recent
food scandals demonstrate that food adulteration is a
problem all over the world. Food adulteration covers a variety
of aspects, including substitution of food components,
dilution, the use of non-authorized food processing steps and
the declaration of an incorrect geographical origin. Meat
products are particular prone to be adulterated by replacing
high-value meat from more expensive animal species by
cheaper ones (Ballin, Vogensen, & Karlsson, 2009). Therefore,
food fraud is a considerable problem for consumers that
attempt to avoid the consumption of certain meat species
due to health, religious or ethical reasons (Ballin, 2010).
Several studies demonstrate that DNA barcoding has a high
potential for species differentiation in food (Abdullah &
Rehbein, 2017; Glnther, Raupach, & Knebelsberger, 2016;
Staats et al., 2016). In recent years, remarkable progress has
been made towards developing DNA metabarcoding
strategies, which involves next-generation sequencing of
DNA barcodes for the simultaneous detection of multiple
species in complex samples. Metabarcoding strategies can
be applied to processed materials containing highly
degraded DNA e.g. for the identification of species in
processed food products (Arulandhu et. al., 2017).

A DNA metabarcoding method using a single marker region
is presented, allowing the identification and differentiation of
21 animal species in foodstuffs. These 21 species (15
mammals and 6 poultry species) were selected because they
are quite frequently contained in European foodstuffs. The
method was developed on the MiSeq platform, targeting a
mitochondrial 16S rDNA region recently found to be suitable
to differentiate mammalian species. A novel primer pair for
poultry species was designed and applied, in combination
with the primer pair for mammals, in a duplex assay. The
applicability and reliability of the method was demonstrated
by analyzing DNA extracts from muscle meat, DNA extract
mixtures and extracts from model sausages running a number
of validation experiments. The species of interest can be
differentiated and detected down to a proportion of 0.1%.
Since 96 samples can be sequenced in one Next Generation
Sequencing run, the method has a high potential to be
applied in routine analysis. The DNA metabarcoding method
assessed in this study provides reliable and detailed data on
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the composition of complex food products, including
information on the quantity of species present. However, only
when DNA metabarcoding has been demonstrated to be
robust and transferable across laboratories can the method
truly be implemented in routine testing.

Keywords: next generation sequencing, meta barcoding, species
differentiation, food authentication

Acknowledgement: We thank our PhD student (Stefanie
Dobrovolny) for her phenomenal contribution and all colleagues
who provided insight and expertise that greatly assisted the
research. | am thankful for the aspiring guidance from professor
Cichna-Markl from the University of Vienna, Department of
Analytical Chemistry.

L104
CONTRIBUTION OF DNA ANALYSIS FOR
FURTHER FOOD AUTHENTICITY ASSESSMENT

Jaroslava Ovesna*', Ladislav Kucera', Josef Pavel’,
Katarina Mitrova’

Y Crop Research Institute, Czech Republic
*Corresponding author - E-mail: ovesna@vurv.cz

High quality and safety food on the shelves is the basic
requirement of the consumers. Quality and safety relate to
properly used raw materials and protection against
contaminants of any origin. To ensure the food quality and
safety, specific standards have been set for primary
production, processing and final products placed on the
market. Requirements invoke the need to carry out market
controls. Controls have been carried out by the responsible
authorities according to the valid legislative framework by
appointed laboratories.

Control laboratories typically operate under the ISO 17025:
2005 quality system and use standardized methods. A
number of procedures based on instrumental analysis that
have been validated and widely applied to detect and
quantify even negligible traces of residues, metals and other
demanded and undemanded ingredients. Various
instruments are used, as HPLC, Gas Chromatography, Mass
spectrometry or NMR being the most known.

A special group of techniques target on identification and
quantification of DNA molecules presentin the food, that fully
reflect origin of raw materials used. As DNA is a relatively
stable molecule it can be analyzed even partially damaged.
Several procedures have been tested that allow for
effective applications. Methods based on the multiplication
of specific DNA segments using polymerase chain reaction
(PCR) are the most spread for control purposes. Conventional
PCR can distinguish the DNA coming from individual species,
RT-PCR allows for relative quantification, digital PCR makes
absolute quantification possible. Other variants, those that
use the length variability of short repeating sequences (SSR
analysis) are used to distinguish varieties/breeds and
individual genotypes. Further Sanger sequencing in
combination with PCR fis applied for bar coding to distinguish
bacterial, animal and plant species. The New Generation
Sequencing (NGS) is new perspective method for
unambiguous determination of food authenticity. All the
methods have to be validated, in house verified and full fill
performance criteria given by specific standards and EU
guidelines.

We have demonstrated practical applications of the
techniques on foods containing GMO (PCR, gPCR), unknown
origin of ingredients (Sanger sequencing and bar coding),
determining variety authenticity (SSR analysis), groups of
genotypes (SNPaSHOT) and their use in market control.

Keywords: DNA analysis, food authenticity
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At a site in the Southeastern United States, biosolids
containing perfluorinated compounds (PFCs) were applied to
agricultural lands. As these lands included cattle grazing
areas, cattle were likely exposed to PFCs which could lead to
subsequent PFC exposure for beef consumers. A rapid risk
evaluation was needed to determine if beef from PFC
exposed cattle presented a risk to consumers. A model was
developed to estimate the PFC concentrations in cattle that
were grazed on the contaminated lands and the risk
associated with consumption of beef from these cattle. Due
to the absence of PFC concentration data in edible tissues
from cattle in this location and the absence of bovine PFC
absorption, distribution, metabolism, excretion (ADME) data,
the model utilized PFC, specifically perfluorooctanoic acid
(PFOA) and perfluorooctane sulfonate (PFOS), environmental
concentrations and rat ADME data to estimate PFC
concentrations in beef for this scenario. The estimated
concentrations ranged from 0.7 to 2.0 ng/g PFOA and 5.6 to
17 ng/g PFOS. These estimated PFC concentration estimates
were significantly less than beef concentrations of concern for
acute exposure. For sub-chronic exposure, approximately 3%
of estimated PFOS (and 0% of PFOA) residues exceeded the
concentration of concern. Recognizing that the availability of
bovine PFOA and PFOS ADME data would likely improve the
accuracy of future risk evaluations for similar PFC
environmental contamination scenarios, the USDA FSIS
requested that the USDA Agricultural Research Service (ARS)
conduct such studies.
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Perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate
(PFOS) are industrially produced chemicals used as
surfactants and coatings in many industrial, commercial and
consumer products. These compounds are ubiquitous in
humans and the environment. PFOA and PFOS have been
observed in biosolids from wastewater, suggesting exposure
of agricultural animals to these chemicals may occur through
application of biosolids to cattle pastures and animal food
crops. Possible accumulation of PFOA and PFOS in edible
tissues of agricultural animals could be a risk to consumers.
As such, the United States Department of Agriculture (USDA)
determined the absorption, distribution, metabolism, and
excretion (ADME) of PFOA and PFOS in beef cattle following
an oral dose. These studies determined the magnitude and
distribution of these chemicals in beef cattle and data were
used to improve risk evaluations conducted by the USDA.
Initially, 4 Lowline Angus steers were provided single bolus
doses of “*C-PFOA at 1 mg/kg body weight (bw) and 3 of the
4 steers also received a simultaneous unlabeled PFOS dose
at 10 mg/kg bw and were held for 28 d. The one steer not
receiving PFOS was used for control purposes. The second
study consisted of 2 Angus steers and 4 Angus heifers given
single bolus doses of PFOS at 0.098 mg/kg bw and 9.1 mg/kg
bw, respectively, and maintained during the course of the 343
d study. Plasma was collected at various time intervals during
the studies from all animals. Urine and feces were
quantitatively collected each day during the 28 d study. After
28 days, 105, and 343 days, animals were sacrificed and
tissues collected. “C-PFOA analysis was completed by liquid
scintillation counting (LSC) for liquid samples and sample
oxidation with LSC for solid samples. PFOS was analyzed by
an ion pairing extraction method with quantification using
liquid chromatography mass spectrometry (LC-MS).

From the 28 d study, peak concentrations of C-PFOA in
plasma occurred between 24 and 36 h post-dose with the
elimination half-life in plasma being 19.2 = 3.3 h. However,
plasma PFOS elimination half-life could not be determined
from the 28 d study, but 30-40% of the dose was still
circulating in the plasma on day 28. From the 343 d study,
PFOS plasma half-lives were 120 d and 106 d for steers and
heifers, respectively. Quantitative elimination of *C-PFOA in
urine was observed for the 28 d study at 100.8 * 3.3% of dose,
while elimination via feces was <5%. PFOS excretion via urine
was minimal, <1% over 28 d, but feces contained 11% of the
PFOS dose. As for tissue distribution, “C-PFOA was not
detected in any tissues at the conclusion of the 28 d study.
PFOS concentrations in tissues (excluding plasma) were
found to be highest in liver, kidney, and muscle for both
studies and tissue half-lives were 116 d, 385 d, and 165 d,
respectively. No metabolism was observed for either
compound.

Keywords: PFOA, PFOS, ADME, risk, beef
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Twenty-seven environmental contaminants and
pharmaceuticals encompassing a wide range of
physicochemical properties were utilized to determine the
effects of milk processing on xenobiotic distribution among
milk fractions. Target compounds included radiolabeled
antibiotics [ciprofloxacin  (CIPR), clarithromycin (CLA),
erythromycin (ERY), oxytetracycline (OTET), penicillin G
(PENG), sulfadimethoxine (SDMX), and thiamphenicol (TAP)],
anthelmintics [ivermectin (IVR), praziquantal (PZQ), and
thiabendazole (THIA)], analgesics and  antipyretics
[acetaminophen (TYL), aspirin  (ASP), flunixin (FNX),
ketoprofen (KETO) and phenylbutazone (PBZ)], a hormone
(estrone, E1), and environmental contaminants and/or
metabolites [brominated diphenyl ether-99 (BDE-99),
bisphenol A (BPA), glyphosate (GLY), B-
hexabromocyclododecane (B-HBCD), imidacloprid (IMI),
polychlorinated biphenyl-118 (PCB-118),
tetrabromobisphenol A (TBBPA), methylsulfone PCB-101
(MeSO2 PCB), triclocarban (TCC), 1278-tetrachloro dibenzo-
p-dioxin (1278-TCDD), and 1378-hydroxy TCDD (OH-
TCDD)]. Radioactive distribution into skim milk, milk fat, curd,
whey, and the permeate or retentate from whey passed
through 10 kDa filters was quantified for each chemical.
Greater than 75% of radioactivity was distributed into milk fat
for B-HBCD, BDE-99, IVR, MeSO2 PCB, PCB118, TCC, and
TCDD. About 50% of the phenolic chemicals such as BPA,
OH-TCDD and TBBPA were distributed into milk fat. In
contrast, polar compounds including ASP, CIPR, CLA, ERY,
GLY, IMI, KETO, OTET, PENG, PZQ, SDMX, TAP, THIA, and
TYL were poorly (<5%) distributed into milk fat. Log D values
were better indictors than log P values for predicting the
distribution of chemicals between fat and skim fractions, but
was less effective at predicting distributions between
insoluble (curd) and soluble (whey) proteins. When whey was
separated into retentate and permeate (~1:2 v/v), > 85% of
IVR, PCB-118 and TCC remained in retentate indicating these
chemicals had high affinity for whey proteins. Compounds
associated with < 10 % whey protein included ASP, GLY, IMI,
OTET, PENG, TAP, and TYL. These data may be beneficial for
predicting the distribution of xenobiotics into dairy products
during milk contamination events.

Keywords: milk, distribution, enviromental contaminants, curd,
whey
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Sulfites are food additives used in a wide range of food and
beverage products to prevent browning or oxidation. While
their consumption has no side effects for the majority of the
population, a small subset of the population has been shown
to have an allergic-like response. For this reason, the US Food
and Drug Administration (US FDA) requires that sulfites be
labeled as an ingredient on all products that contain greater
than 10 mg/kg (ppm) SO2. The current regulatory method,
AOAC #990.28 Optimized Monier-Williams (OMW), is
successful in quantifying sulfites in most matrices but is very
time consuming and has a method detection limit at the
regulatory labeling threshold. It also produces false positive
results with vegetables from the Allium (garlic) and Brassica
(cabbage) genera due to extraction conditions that are
thought to cause endogenous sulfur compounds to release
SOz. Recently, an LC-MS/MS method was developed that was
applicable for a wide range of sulfite containing matrices
ranging from dried fruits and vegetables to frozen seafood.
This method converts free and reversibly bound sulfite to the
formaldehyde adduct, hydroxymethylsulfonate, which can
then be separated from matrix constituents using a HILIC
analytical column and then detected with tandem mass
spectrometry. A multi-laboratory validation was conducted
with 11 laboratories in the United States and Canada. Four
matrices were spiked at varying concentrations and three
additional commercially sulfited matrices were included. An
abbreviated comparison study between the LC-MS/MS and
OMW was conducted for select samples. Average recoveries
for all matrices ranged from 86-114% with % RSD; and % RSDr
of 4.5-17.5 % and 8.6-22.5 %, respectively. Proficiency
samples were also tested in one laboratory by both methods
to further compare the two methods. Method detection limits
were determined in several matrices and all were found to be
less than 1 ppm SOz which is a marked improvement to the
OMW. The LC-MS/MS method reduces the false positive
observed when Allium and Brassica vegetables are analyzed
by the OMW titration and gravimetric method. The SOz
concentration was below the 10 mg/kg regulatory threshold
in all Brassica species analyzed and was slightly reduced in
most of the Allium species investigated though significant
differences from the OMW only existed in the garlic samples.
There also does not appear to be any problems recovering
added sulfite from these matrices using the LC-MS/MS
method, making this a viable replacement method for the
tedious and time consuming OMW methods. This LC-MS/MS
method is a faster, more sensitive, and more selective way of
determining sulfites in food and beverages. It shows promise
for continuing to improve the enforcement of sulfite labeling
requirements protecting those individuals who have sulfite
sensitivity.

Keywords: sulfite, multilab validation
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Seafood is regarded as an important part of a healthy diet, as
it contains various nutrients associated with beneficial effects.
On the other hand, it is also known to be a major source of
human exposure to dietary arsenic. Most arsenic monitoring
in food products are based on the determination of inorganic
arsenic, which is a Class | carcinogen. Unlike many food
products (such as rice and fruit juices) which contain inorganic
arsenic along with a few other species, seafood arsenic
comprises dozens of chemical forms. While inorganic arsenic
has been associated with long term health effects, in most
seafood it accounts for only a very small percentage of the
total arsenic. Most of the arsenic in seafood is known to be
non-toxic; however, there are some species which require
more research to determine their potential toxicological
effects. The survey study reported here focused on the ten
most consumed seafoods in the United States, which make
up over 90% of the total seafood consumption. Samples were
collected from local supermarkets in three states and
analyzed using methods recently developed and validated by
the US Food and Drug Administration. The analysis involved
stepwise extraction of water-soluble and non-polar arsenic
using hot water and a dichloromethane-methanol mixture,
respectively. The arsenic in the aqueous extracts was
speciated by ion exchange chromatography, and the non-
polar arsenicals were collectively determined after digestion
in acid. The results of the survey represent the most
comprehensive analysis of arsenic species from seafood in
the American diet to date.

Keywords: arsenic, seafood, survey speciation
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Certain Fusarium species (F. graminearum and F. verticilloides
in particular) infest grains and can produce a wide range of
fungal(myco)-toxins, causing huge economic losses
worldwide. A reproducible and sensitive imaging surface
plasmon resonance (iSPR) assay was developed and
validated for three important Fusarium mycotoxins,
deoxynivalenol (DON), zearalenone (ZEA) and T-2 toxin. The
assay was based on a competitive inhibition immunoassay
where secondary antibodies conjugated with gold
nanoparticles (AuNPs) were used for signal amplification. By
using AuNPs, the signal was amplified 12 to 90 fold relative to
signal from toxin-specific (primary) antibodies alone. The
technique is based on antigen coated sensor chips that were
used for more than 40 cycles with minimal reduction of signal
(<12%). To determine Fusarium toxins in wheat, matrix
matched calibration curves were constructed. In spiking
studies mean recoveries ranged from 87% to 103% with
relative standard deviations of repeatability of less than 15%.
The limits of detection were 15 pg/kg for DON, 24 pg/kg for
ZEA and 12 pg/kg for T-2 toxin, providing enough sensitivity
to monitor for contamination in wheat. The assay was more
sensitive than previously reported immunoassay and
multiplexed SPR assays. Cut off levels were successfully
validated for all three Fusarium toxins, which allowed
separation of blank samples from those spiked at levels
regulated by the European Commission (100 pg/kg for ZEA
and T-2 toxin, or 400 pg/kg for DON, which was one-third of
the EC level). To validate the cut off level, the method was also
successfully applied to naturally contaminated wheat. This is
the first reported iSPR assay that uses signal amplification with
AuNPs in order to detect three agriculturally important
Fusarium toxins in wheat.

Keywords: mycotoxin, fusarium, iSPR, biosensor, wheat
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Monitoring of foodborne pathogens is largely based upon
robust but time consuming procedures involving recovery,
enrichment, and plating of samples on selective media. These
microbiological tests are often followed by biochemical,
serological, or genetic confirmation of species and serotypes.
The food industry requires fast and reliable tools for more
efficient microbiological testing that can significantly reduce
the safety inspection time. Research performed in the Quality
and Safety Assessment Research Unit, USDA-ARS, Athens,
Georgia is aimed toward rapid and reliable detection of
pathogens, either planktonic or in biofilm, using primarily
optically based systems. A hyperspectral microscopy imaging
(HMI) methodology whereby individual cells are identified
based upon spectral signatures in combination with shape
features is under development. HMI has the potential for
reducing the incubation time necessary for bacteria cultures.
Five foodborne Salmonella serotypes were accurately
classified at the typical incubation time of 18-24 hours with
99% accuracy, and reduced incubation times as short as 8
hours with 96-99% accuracy. Once fully developed, this
methodology may allow the classification of serotypes by HMI
to be implemented as a rapid and early tool for presumptive
detection of bacterial pathogens. A surface plasmon
resonance imaging (SPRi) technique has been developed to
detect foodborne Salmonella cells on a sensor surface
modified with anti-Salmonella antibody spots. Salmonella
was detected from chicken carcass rinse with no sample
pretreatment. This technique shows promise for multiplex
screening of foodborne pathogens because the sensor chip
can be modified with dozens of spots each consisting of
antibodies targeted at different pathogenic species or
serotypes. Currently, biofilms on poultry processing surfaces
are detected by ATP swabbing, a method that is effective in
discriminating the biofilm from other, non-living,
contaminants. The technique, however, is limited in the
amount of surface area that can be reasonably tested. To
rapidly detect biofilms potentially harboring pathogenic
bacteria, a spectroscopic signature that discriminates the
biofilm from co-contaminants is required. Biofilms have no
intrinsic spectral signature, making it necessary to produce
one. A series of generally regarded as safe (GRAS) dyes, as
well as non-GRAS dyes, were tested for their abilities to bind
to specific components of the extracellular polymeric matrix
(EPM) formed by biofilms. Results indicate that most of the
dyes studied are not suitable as biofilm disclosing agents due
to either non-specificity or low binding to any of the EPM
components. One dye, calcofluor white, does bind
preferentially and strongly to the carbohydrate component of
the EPM, and displays intense fluorescence when illuminated
at 365 nm. This methodology shows promise for developing
a rapid and efficient technique for disclosing biofilms over
large surface areas.

Keywords: hyperspectral, SPRi, biofilm
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CRITICAL REVIEW, EXPERIENCES AND OUTLOOK
WITH RESPECT TO METABOLOMICS DATA
HANDLING OPTIONS

Gaud Dervilly-Pinel*'
Y ONIRIS - LABERCA, Nantes, France
*Corresponding author - E-mail: gaud.dervilly@oniris-nantes.fr

Key Parameters in ensuring quality of LC-HRMS
metabolomics data and models

Overview of LC-MS based metabolomics workflow
(Identification of critical steps)

- Quality of the samples
(Key parameters in designing the experiment)

- Analytical Quality
(Expectations and requirements in
preparation and fingerprinting steps)

both sample

— Data Analysis Quality
(Tools for validating the models / markers)

— Examples and General recommendations to ensure
robustness of the whole workflow
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DATA PROCESSING AND IDENTIFICATION OF
SMALL MOLECULES IN LC-MS-BASED NON-
TARGETED ANALYSIS WORKFLOWS

Lukas Vaclavik*'

" Covance Food Solutions, United Kingdom
*Corresponding author - E-mail: lukas.vaclavik@covance.com
Presentation will focus on:

— Overview of non-targeted workflows in food analysis

— LC-MS platforms and approaches to non-targeted data

acquisition
— Requirements and assurance of HR-MS data quality
— Data mining, pre-processing and analysis

— Identification of small molecules: approaches and tools
(Elemental formula generation, mass spectral libraries
and chemical databases, prediction and interpretation
of mass spectra...)

— Examples

— General recommendations

Keywords: non-targeted analysis, LC-MS, identification, software
tools
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PARAFAC MODELLING COMBINED WITH
FLUORESCENCE SPECTROSCOPY FOR BEER
CHARACTERIZATION

Lea Lenhardt Ackovi¢*', Ivana Zekovi¢',
Tatjana Dramicanin’, Bojana Mili¢evi¢', Jovana Perisa’,
Miroslav D. Dramiéanin'

Y Vinca Institute for Nuclear Sciences, Serbia
*Corresponding author - E-mail: lea.lenhardt@gmail.com

Beer is one of the most popular alcoholic beverages
consumed worldwide. Because of large increase in beer
production it is getting more and more challenging to test
and control the quality of beer. Standard chemical analysis
are time-consuming and expensive. For that reason there is a
big demand for new rapid methods for the beer analysis and
on line monitoring. Fluorescence spectroscopy coupled with
parallel factor analysis (PARAFAC) and partial least squares
discriminant analysis (PLS-DA) has proven to be fast, sensitive
and intact method suitable for the food characterization. In
this study excitation-emission fluorescence spectra of 111
beer samples were measured. Beer samples included 6
different types of beer (Pale lager, Wheat beer, Stout, Dark
lager, Pale Ale and India Pale Ale) produced all over the
world. All measurements were recorded on Fluorolog-3
Model FL3-221 spectroflurometer system (Horiba Jobin
Yvon) in emission spectral range from 275 to 600 nm with a
2.5 nm interval step, and excitation spectral region from 255
to 550 nm with a 2.5 nm step. Results of PARAFAC analysis
showed presence of five dominat fluorophores present in
beer, and based on their excitation and emission maxima they
could corespond to amino acids, different forms of the
vitamin B group, iso-a-acids and phenolic compounds
naturaly present in beer. Based on their relative
concentrations it was possible to build classification model
which had mean cross-validated classification error of 16.1%
for different types of beer. Obtained results showed the
potential of PARAFAC coupled with fluorescence
spectroscopy to be used for extraction of pure spectra of
most dominant fluorophores present in beer and their
relative concentrations. Based on the results this technique is
well suited for characterization and classification of beer
samples.

Keywords: beer, fluorescence spectroscopy, PARAFAC



LECTURES

L115
SAMPLING GUIDELINES FOR BUILDING AND
CURATING FOOD AUTHENTICITY DATABASES

James Donarski*', Federica Camin?, Carsten Fauhl-
Hassek®, Simon Kelly*, Rob Posey®, Michael Sudnik®
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*Corresponding author - E-mail: James.Donarski@fera.co.uk

The detection of fraudulent foods is based on knowledge of
what should, or should not, be present in an authentic
sample. In simple cases data interpretation is easy, for
example active manuka honey should contain methylglyoxal
and milk should not contain melamine. In more complex
cases, for example whether the isotopic signature of a beef
sample is consistent with coming from the UK, a database of
known authentic measurements is required for comparison.
The detection of fraudulent and adulterated foods is even
more challenging since an authentic product can often have
a significant natural variation in composition. These variations
can arise from natural factors such as seasonality,
geographical origin and from differences in production
methods. The generation of a robust database, that
adequately covers these variations is not a trivial task.
Therefore, as part of the EU FoodIntegrity project, a scientific
opinion is being prepared on guidelines and considerations
for building, curating and using databases for food fraud
detection. This presentation will provide an overview of the
authors’ opinions on critical aspects of generating and
importantly, using, such food authenticity databases. The
presentation will consider aspects that need to be taken into
account before, during and after database creation.
Importantly this will include factors such as defining the
database scope, collection of authentic reference materials,
identifying minimum information requirements for metadata,
data collection and longer-term applicability, robust
database validation, data storage and maintenance.

Keywords: food authenticity, database
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THE POTENTIAL OF BIG DATA SYSTEMS AND
NOVEL ANALYTICAL APPROACHES TO BETTER
ANTICIPATE NEW RISKS TO THE CONSUMER

Paul Brereton*', Vahid Mojtahed', James Rainford’,
James Donarski’

" Fera Science Ltd, United Kingdom
*Corresponding author - E-mail: paul.brereton@fera.co.uk

Analytical methods have historically been used to identify and
help quantify food risks. They perform a valuable service in
identifying new contaminants and associated metabolites as
well providing a means of surveying the safety of the food
supply. Outside of the research environment such methods
are usually deployed post hoc as part of the information
gathering and risk communication that inevitably occurs at
the time of a food "incident", e.g. fipronil.

All stakeholders are interested in how they can better
anticipate future risks so that mitigation can take place before
the risk becomes an "incident". The latest advances in science
and technology have the ability to identify problems much
further down the incident pipeline thereby reducing the need
for expensive post incident crisis management. Big data has
a significant role to play in any such prediction system as it is
well suited for identifying unusual changes in the foods
trading and production environments. Early Warning Systems
(EWS) using big data approaches that can interrogate and
exploit, through machine learning, macroeconomic signals of
food fraud events will be discussed. In addition strategies for
using advances in non-targeted analysis as a means for
detecting food risks earlier in the incident pipeline will be
presented. Case studies showing how an EWS could have
predicted the horsemeat incident of 2013, together with an
example of how non-targeted analysis was successfully
applied to meat production problem, will be used to
demonstrate how potential risks can be identified before they
impact on the consumer.

Keywords: big data, machine learning, early warning system, non-
targeted analysis, food fraud
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(FoodIntegrity).
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ANALYTICAL DATA ON FOODS AND FEEDS -
SHOULD WE LINK THEM BETTER?

Mari Eskola*'

" European Food Safety Authority (EFSA), Parma, ltaly (till
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Vienna (BOKU), Tulln, Austria (from 1.10.2017)
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High quality analytical data are essential for correct decision
making on food safety at all levels - at the company, at the
national and atthe European Union (EU) level. The Regulation
(EC) No 178/2002 lays down the general principles and
requirements of food law and procedures with regard to food
safety. In this regulation it is specified that when the decisions
are taken they are taken based on available scientific
evidence. It is well known that at the EU level, the European
Food Safety Authority (EFSA) compiles the scientific evidence
to the forms of risk assessments (opinions of EFSA) or to the
forms of scientific reports of EFSA, such as updated exposure
assessments. However, it also needs to be kept in mind that,
at the moments when the decisions are taken at the EU level,
other relevant factors such as societal, economic, traditional,
ethical and environmental factors and the feasibility of
controls, should also be taken into account. Therefore these
aspects have also been included in the aforementioned piece
of EU-legislation of Regulation (EC) No 178/2002.

At the national level the same applies and there the local
interests and food cultures are taken into account when
decisions are taken. The food business operators are then the
ones who ultimately are responsible for the safety of their
food products (and feeds), and the compliance with the EU
food (and feed) legislation. Therefore, the accurate analytical
data are essential for their decision taking, and similarly all the
other information needed to guarantee the safety of the
product should be error-free.

Taking decisions require that the available data and other
information around them from different sources are linked
together. At the end the customer makes his own decision
based on his preferences and/or habits, and further expects
that the food (and feed) he has purchased for himself or for
his farm animals or pets is safe and that the information given
on the product is accurate and not miss-leading.

In this presentation some thoughts are given with regard to
the data and the fact that during the information generation
process thorough thinking should be made how the
produced results and information could be linked further and
used in several ways to serve many different goals. We have
already now a lot of information available and we generate it
every day more and more in various forms. The overall
outcome should be useful for many purposes and serve the
heavily changing world when the natural resources are
getting short and the population of the world only increases
requiring more food for its dinner table.
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Food integrity, food traceability and food authenticity must
be considered three priorities in food area and health.
Authenticity and food quality can be assessed exploiting
targeted or untargeted analytical methods, using different
approaches. In the targeted methods area a number of
organizations develop standards and guidance, unlike in
untargeted methods.

Metabolomics comprises different methods and techniques
useful to measure and profile small molecules in foods,
leading to fingerprints able to describe a unique food
composition. Moreover, genomic analysis (e.g. bar coding or
Next Generation Sequencing) can generate big data useful in
“food integrity” area. As pre-requisite, the harmonization of
the untargeted analytical approaches requires a robust
analytical validation, firstly considering the “post analytical
processing” of data sets (e.g. spectral processing, spectral
deconvolution) and the correct identification-detection of the
“features”. Many approaches based on the “artificial-
intelligence” are dedicated to the data mining (“deep
analytics”). Univariate and multivariate (supervised or
unsupervised) methods represents the base of this complex
analysis. When applied to untargeted profiles, these
approaches allow the analysis, the extraction and the
organization of large amounts of data in an “easy to read”
form, that is useful and beneficial for the analytics software
application. However, the criteria for the validation of
untargeted methods are often not clearly identified, requiring
more effort in their selection. The performance assessment,
as well as the criteria based on the acceptance of data can be
considered further targets in this area. Moreover, different
problems (e.g. geographical origin, integrity and
authenticity...) require customized solutions during validation
process, also depending on the design of the system (one-
class, multi-class).

The main activity of the INTELLItrace WP18 belonging the
Food Integrity Project is focused on the development a
Consensus Paper, useful as guideline to validate untargeted
analytical methods.

This oral communication will deal with the description of the
state of the art in this field, based on the literature previously
published and on the Guidelines already prepared and
disseminated worldwide [1-3]. Moreover, some examples of
application and troubleshooting's will be discussed, showing
the ongoing work of the research belonging Food Integrity
Project.

[1]Naz, S., Vallejo, M., Garcia, A., & Barbas, C. (2014). Method
validation strategies involved in non-targeted
metabolomics. Journal of Chromatography A, 1353, 99-105.

[2]Riedl, J., Esslinger, S., & Fauhl-Hassek, C. (2015). Review of
validation and reporting of non-targeted fingerprinting
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approaches for food authentication. Analytica chimica
acta, 885, 17-32.

[3] FCC 10 3S USP. Non-Targeted Methods for Adulteration
Detection - Appendix XVIII pp 2053-2066

Keywords: food authenticity and traceability, food integrity, non-
targeted methods, analytical validation, metabolomics and
genomics
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During the last decade, the scientific community has faced a
great breakthrough in food analysis due to the development
of high-throughput omics technologies. Through the holistic
foodomics approach, researchers are now facing the
possibility of connecting food components with food quality
and food safety. In this context, the MS-based metabolomics
approach, being the characterization of the entire small
metabolite composition of a particular food, has found a high
number of applications in food science. In particular, high
resolution mass spectrometry (HRMS) has proved to have
excellent analytical performance, allowing the analysis of a
wide range of micro-constituents and assisting the
identification for both non-targeted and targeted (“suspect”)
compounds. The exploration of food adulteration and the
assurance of geographical and botanological origin of food
products are only a few research fields that MS-based
metabolomics can apply to, holding promise for the
discovery of potential (bio)markers in relation to food
authenticity and food safety. In our laboratory, integrated
target, suspect and non-target screening workflows based on
LC-QToF-MS have been developed and optimized for the
detection and identification of target, suspect and unknown
compounds in an extensive variety of food matrices.
Extensive databases were developed including targeted
endogenous food metabolites (619 compounds), as well as a
wide “suspect” MS-ready database, including thousands of
natural products. QSRR models were developed for the
retention time prediction of “unknown” compounds under
RPLC and HILIC elution modes and a Retention Time Index
(RTI) system was developed for interlaboratoy harmonization
of LC-HRMS screening. Data analysis and evaluation in non-
target HRMS screening workflow was significantly assisted
using advanced data processing tools combined with
advanced chemometric techniques, like Affinity Propagation
for clustering, Ant Colony Optimization (ACO) for feature
selection and Random Forest for prediction (ACO-RF/RF).
The developed workflows have been implemented in
different food authenticity studies, like the varietal
discrimination or the discrimination of organic and
conventional Extra Virgin Olive Qils, the characterization of
honey based on its botanological and geographical origin
and the detection of juice-to-juice adulteration. Furthermore,
different applications of MS-based metabolomics have been
used to answer challenging issues of the food industry, like
questions on the packaging material migration in chocolate
products, composite food analysis and new (bio)markers for
fish freshness (in refrigerated products) and many more other
examples.

Keywords: foodomics, authenticity, high resolution mass
spectrometry, advanced chemometrics, food industry
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PESTICIDE RESIDUE ANALYSIS IN HUMAN HAIR:
AN ALTERNATIVE OPTION FOR (DIETARY)
EPOSURE ASSESSMENT?

Rosalie Nijssen', Mariyana Savova', Hans Mol*'
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*Corresponding author - E-mail: hans.mol@wur.nl

Exposure assessment of the consumer to pesticides residues
is typically done based on residue data from food monitoring
(mostly available for raw commodities only) and food
consumption databases. To a lesser extent, total diet studies
(market basket surveys) are done to estimate exposure.
Human biomonitoring is another alternative and can bring
added value for chemical risk assessment because it can
reduce the assumptions regarding consumption rates and it
integrates exposures from other sources (e.g. house-hold
use, exposure from nearby agricultural activities) [1]. For
biomonitoring several matrices can be used of which urine is
most common. Hair is an alternative non-invasive matrix.
Advantages compared to urine are easy of collection and
storage, getting data on cumulative long-term exposure, and
the ability to target parent compounds rather than
metabolites.

The aim of this work was to develop a generic method for the
simultaneous detection of multiple pesticides in human hair.
The focus here was on 25 prioritized pesticides that so far
have not been included in existing human biomonitoring
programs. The method used for hair analysis involved
washing/decontamination, pulverization, extraction (cleanup)
and LC-MS/MS analysis. Several extraction methods were
tested using naturally contaminated hair, and were compared
for extraction efficiency and detectability. Acetonitrile with
overnight ultrasonication was finally selected as best
compromise. The final method was validated at the 0.5, 1.5
and 5 pg/mg level.

To gain insight in levels of pesticides, hair samples from 25
subjects were analysed. Multiple pesticides were detected in
many cases. The most frequently detected pesticides
included azoxystrobin, boscalid, imazalil, imidacloprid, and
thiabendazole. Detectable levels were typically in the low
pg/mg range, but in some cases as high as 36 pg/mg. An
initial comparison was made between detection rates in hair
vs detection rates in fruit and vegetables.

In hair, compounds tend to be stable for a long time which
opens up possibilities to follow exposure in time by
segmental analysis of hair strands. This was done for 30 cm
hair strands from two subjects. Different trends were
observed.

The results show that multi-residue analysis in hair is feasible
and has potential as tool for exposure assessment.
Comparison of levels of exposure between different
populations (e.g. rural - non-rural, organic - non-organic diet)
is in principle possible. For linking levels in hair to actual
exposure, however, much more research on factors affecting
incorporation, and toxicokinetics is needed.

[1] Choi J, Aarge Marck T, Polcher A, Knudsen LE, Joas A,
2014. EFSA supporting publications 2015: EN-724.[321 pp.]
Keywords: pesticides, human biomonitoring, hair analysis,
exposure assessment
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A new dynamic method is introduced based on novel lipid
Vanadium metal radical initiators for the investigation of the
mechanism of oils oxidation at early stage. This method
involves the addition of oil-soluble vanadium complexes in
oils, in catalytic quantities, in order to activate the dioxygen
contained in oils and generate radicals. These radicals are
trapped by a-tocopherol generating a-tocopheryl radicals
monitored by EPR spectroscopy vs time. The time interval
until the occurrence of maximum peak intensity be reached
(tm), the height of the maximum intensity and the rate of the
quenching of the a-tocopheryl radical are correlated with the
total phenolic content, and consequently with the oxidative
stability of the oils. The direct measurement of the alpha-
tocopheryl radical vs time in oils consists an advantage of this
method and is more suitable for the exploration of the
kinetics of the oil oxidation compare with the indirect steady
state methods performed by the addition of radical traps.
This study shows that in edible oil, vanadium complexes
activate dioxygen to superoxide radical, and this is attributed
to the prooxidant activity of phenols. The metal complexes
act synergistically with the oil phenols as indicated by the
variable temperature EPR spectroscopy, thus, the
thermodynamically unfavored one electron reduction of the
oxygen is facilitated. The superoxide radical first reacts with
the lipids forming alkoperoxyl and alkoxyl lipid radicals.
These radicals react with the most reactive phenol in oil, the
alpha-tocopherol, resulting in the formation of alpha-
tocopheryl radical and lipid alcohols. As evidenced by the F
NMR spectra double quantity of the radical initiator was
needed in order the polar phenols to be oxidized. After the
alpha-tocopherol is consumed the rest of the phenols
eventually continues the work of alpha-tocopherol,
quenching the radicals.

The alpha-tocopherol contained in the oils traps the radicals
forming alpha-tocopheryl radical, and the kinetics of the
reaction were monitored by EPR spectroscopy. The intensity
of the signal and the lifetime of the radical depend on the
type of oil, the storage-period and the phenol content of the
oil. The radical trap experiments show that the mechanism of
the reaction goes through the oxidation of the aliphatic
unsaturated fatty acids. '"F NMR experiments show that at the
presence of metal ions the polar phenols of the oil rather
directly react with the fatty acid radicals than recycling the a-
tocopherol.

Keywords: EPR/NMR, alpha-tocopheryl
vanadium complexes, prooxidant/antioxidant

radical, olive oil,
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A variety of different marine resources is potential as future
bioactives for health.

This includes marine invertebrates, microalgae, plants and
marine bacteria together with biological rest raw material
from fisheries and are sources for exploring novel bioactive
components. In this context, marine proteins and peptides
are very interesting.

The wide repertoire of biological functions that such natural
peptides have, make them prosperous for bioprospecting
and drug discovery. Among them, antimicrobial peptides
(AMPs) are interesting because of their potent activity and
different mechanisms of action.

The worldwide spreading of resistant antibiotic genes in
bacteria resulting in less effect of commercial antibiotics to
pathogenic bacteria makes it important to learn from nature
and novel mechanisms of actions of marine AMPs or small
secondary metabolites.

These molecules are important components of the innate
defense system in invertebrates in addition to also be an
important source for potential new drug leads of
antimicrobials and anti-biofilm components. In general, small
peptides have advantages in their rather specific activities like
small size, short half-lives, usually non-immunogenic
properties and low toxicity.

A majority of approved drugs today are based on knowledge
from natural products (over 60%) from terrestrial sources.
However, only 1% of these has marine origin. Thus, their
unique bioactive properties are the focus of attention in
addition of being usable as food or feed.

We have characterized several new cases of such AMPs and
explored their mode of action. The organisms have been
collected from the Arctic or/and sub-Arctic region. Novel
bioactive peptides are isolated, characterised and explored
by traditional bioassay-guided purification of organic extracts
in combination with genetic approaches. In addition, a more
extensive screening, performing biosensoric tests have
revealed mechanisms of action of peptides towards the
membrane or integral targets of bacteria. Defining the
pharmacophores of the molecules by performing SAR
studies, make it possible to design improved marine natural
products mimics that are prosperous as candidates of novel
drug leads with specific properties.

Keywords: marine bioactives, antimicrobial, antibacterial
peptides, anti-biofilm, marine natural products mimics
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In the last few years, the popularity of Cannabis plants and
cannabis-based products has significantly increased, as many
countries around the globe adopted more liberal view
towards the use of this plant for medicinal purposes. Among
more than 400 compounds identified in Cannabis plants,
most attention has been paid to cannabinoids, especially A”-
tetrahydrocannabinol (A9-THC) and cannabidiol (CBD) due
to their biological activities.

Gas chromatography with flame ionization detection (GC-
FID) and high performance liquid chromatography with UV
spectrophotometric ~ detection  (HPLC-UV) or mass
spectrometric detection (MS) represent techniques most
widely employed for analysis of cannabinoids in biological
matrices. In general, LC-based analysis is preferred, as in
contrast to GC, no thermally-induced decarboxylation of
cannabinoid acids occurs and whole cannabinoid profile can
be assessed.

This presentation will discuss development and validation of
a versatile method employing ultra-high performance liquid
chromatography (UHPLC) for quantification of 12 major
cannabinoids in Cannabis dried plants and concentrates. The
chromatographic separation system used is compatible with
both diode array and mass spectrometric detection. While
UHPLC-DAD was employed for quantification, quadrupole-
time-of-flight high resolution mass spectrometer (Q-TOFMS)
operated in full MS and MS/MS mode was connected in series
with UHPLC-DAD during method development to provide
high confidence analyte identification. This configuration also
allowed monitoring other less abundant cannabinoids
without reference standards. Finally, the use of this method
with UHPLC and new compact single quadrupole mass
detector for cannabinoid analysis in challenging matrices,
such as foods, will be demonstrated.

Keywords: cannabinoids, UHPLC, diode array detection, high
resolution mass spectrometry
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Cannabis sativa L. is a multi-use crop known for a wide range
of bioactivities (including psychotropic). The spectrum of
Cannabis phytochemicals is extremely complex, up to now,
almost 600 secondary metabolites have been identified,
among them, more than 200 endogenous cannabinoids.
Nevertheless, Cannabis sativa L. is a hypervariable plant, the
bioactive chemicals pattern fairly depends not only on the
respective variety, but also on a geographic origin, growing
practices and harvest year. Moreover, due to their relative
instability, further changes of cannabinoids can be induced
by post-harvest processing practices. Although being one of
a largely investigated plant species, bioprospection of
Cannabis is still of a high interest, mainly because of their
potential use for medical and health care purposes. To
perform a detailed chemical characterization of various
Cannabis plants and products thereof, UHPLC-Q-TOF /MS
instrumental platform equipped with a drift time ion mobility
(DTIM) was employed for metabolomics fingerprinting /
profiling of examined samples. For the profiling purpose, an
extensive database of all phytocannabinoids and many other
bioactive compounds, occurrence of which was reported in
literature (e.g. terpenoids, alkaloids, flavonoids, etc.;
altogether 330 compounds), was established. Thanks to three
dimensional separation employed for samples analysis,
several isomeric and isobaric constituents were discovered
and thanks to improved spectral purity, achieved by ion
mobility separation, even minor components could be
identified. To support identification of target compounds,
also measurement of the collision cross-section (CCS) values
was performed. Critical assessment of the benefits and
limitations resulting from integration of ion mobility into
analytical platform will be further provided.

Keywords: Cannabis sativa L., cannabinoids, metabolomics, ion
mobility Q-TOF LC/MS, collision cross-section
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DEVELOPMENT OF LABEL-FREE
ELECTROCHEMICAL SENSORS BASED ON
SCREEN PRINTED ELECTRODES FOR BIOACTIVE
COMPOUNDS MONITORING IN PLANT
EXTRACTS
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Various plants and fruits contain high concentrations of
several redox-active antioxidants, which can inhibit the
oxidation of biomolecules by peroxide ions. Sensors and
biosensors offer a real-time response with higher sensitivity
and selectivity for bioactive compounds, some of which have
been shown to act as antioxidants.

In this work different hydrosoluble extracts with antioxidant
capacity were obtained via two extraction methods.
Nanoparticle modified screen-printed carbon electrodes
have been successfully used to develop sensitive, label-free
electrochemical sensors for rapid and sensitive antioxidant
detection and total antioxidant capacity monitoring of the
studied extracts. Tyrosinase biosensors were also used for
detection of phenolic compounds. Voltammetry and fixed
potential amperometry measurements were performed using
carbonic and gold nanoparticles; studies of pH and working
potentials together with nanoparticles type and extract
concentrations influence were carried out for sensors
optimization.

The results were validated and correlated using the classical
methods of spectroscopy (UV-VIS, FTIR and Raman). Highest
antioxidant activity and optimized sensors configuration have
been outlined. Best extracting method which conducts to the
highest antioxidant activity of plant extracts and optimized
sensors configuration have been highlighted.

Keywords: antioxidants, nanoparticles, biosensors, plant extracts
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ONLINE EXTRACTION AND DETERMINATION OF
BIOACTIVE COMPOUNDS FROM FOOD
SAMPLES BY MEANS OF SUPERCRITICAL FLUID
EXTRACTION-SUPERCRITICAL FLUID
CHROMATOGRAPHY-MASS SPECTROMETRY
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Extraction and detection of bioactive compounds from food
samples is a very hard task. Conventional extraction
procedures are usually time consuming and can require a
very high amount of organic solvents. Moreover, bioactive
compounds can be photolabile and/or thermolabile, in this
case must be immediately injected to avoid any kind of
degradation.

The aim of this research was focused on the development of
an online method coupling superecritical fluid extraction and
supercritical fluid chromatography (SFC) for the extraction
and detection of bioactive compounds (carotenoids) from
food samples. The online nature of the system, compared to
offline approaches, improves run-to-run precision, enables
the setting of batch-type applications, and reduces the risks
of sample loss and contamination.

Carotenoids were extracted and detected from red habanero
peppers, and tamarillo. Regarding the red habanero
peppers, 21 targeted analytes were extracted and identified
by the developed methodology in less than 17 minutes,
including free carotenoids, carotenoids monoesters and
carotenoids diesters, in a very fast, and efficient way. Whereas
17 targeted analytes were extracted from the tamarillo
sample. Multiple extractions, until depletion, were performed
on the same sample, in order to evaluate the extraction yield
and to obtain quantitative data. The online supercritical fluid
extraction supercritical  fluid chromatography method
developed was then compared with the traditional solid-
liquid extraction HPLC-MS giving comparable results.

Keywords: SFE-SFC-MS, carotenoids
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THE SAFETY ASSESSMENT OF BOTANICALS AND
BOTANICAL PREPARATIONS FOR USE IN FOOD
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Botanicals and derived preparations made from plants have
become widely available on the EU market in the form of food
supplements. Examples include ginkgo, garlic, St. John's
Wort and ginseng. Such products are typically labelled as
natural foods and a variety of claims are made regarding their
possible health benefits. They can be bought over the
counter in pharmacies, supermarkets, specialist shops and via
the internet. While most of these products have a long history
of use in Europe, some concerns exist about their safety and
quality. Indeed, plants contain naturally occurring substances
that can be of concern for human health. In order to be able
to assess the safety of plant-based products, a number of
information is required, among which the chemical
composition of the plant-based product to be marketed in
Europe. In order to assist food manufacturers and risk
assessors, The European Food Safety Authority (EFSA) has
been developing a database of botanicals reported to
contain naturally occurring substances of possible concern
for human health; the database also contains case reports of
adverse effects following the oral intake of botanicals
/botanical preparations. A systematic literature review was
contracted out for the 2500 plants species contained in the
database and composition / adverse effects information were
extracted to be transferred to the EFSA database. This
presentation will provide an overview of the methodology
applied to build the EFSA database.
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In the newly created concept of “foodomics”, non-targeted
metabolomics play a key role to assess the "foodome” [1]. The
respective platforms using high-resolution techniques target
on assessing food quality comprehensively. Of the latter, one
aspect is elucidating or confirming the authenticity of foods.
This term generally is related to one or more of the following
attributes: geographic origin, type of agricultural production,
species and kind of raw materials, or certain process qualities
such as sustainability or ecologic foot print. Suitable platforms
such as Fourier transform ion cyclotron mass spectrometry
(FT/ICR-MS) or multidimensional NMR allow a more detailed
insight e.g. into complex food-related processes such as the
Maillard reaction [2].

Apart from authenticity, non-targeted metabolomics may also
open new avenues into safety evaluation of foods and food
components. New developments in the field of mycotoxin to
describe the "mycobolome” will be presented [1].

[1] Rychlik M, Kanawati B, Schmitt-Kopplin P (2017) Foodomics as
a Promising Tool to Investigate the Mycobolome, Trends in
Analytical Chemistry, doi.org:10.1016/j.trac.2017.05.006

[2] Hemmler D, Roullier-Gall C, Marshall JW, Rychlik M, Taylor AJ,
Schmitt-Kopplin P (2017) Evolution of Complex Maillard
Chemical Reactions, Resolved in Time, Scientific Reports 7:
Article number: 3227, doi:10.1038/s41598-017-03691-z

Keywords: foodomics, mycotoxins, Maillard reaction
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NON-INVASIVE HIGH-THROUGHPUT FOOD
VOLATILOMICS BY DIRECT INJECTION MASS
SPECTROMETRY: PROFILING AND BIOPROCESS
MONITORING
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The volatilome, considered as all volatile metabolites and
volatile organic and inorganic compounds released by a
system possibly also during and after processing, plays a
relevant role in food science and technology: it is, e.g.,
important for crops ecology and physiology, it drives fruit
changes during ripening and storage and controls to a large
extent the way we perceive food before (odor), during
(aroma) and after (aftertaste) consumption. Moreover, being
spontaneously and  continuously released, volatile
compounds provide a non-invasive and rapid tool for the
control of agriproducts and the real-time monitoring of
biological and technological processes.

An efficient volatilomics approach, however, must rely on i)
high sensitivity and large dynamic range because volatile
compounds can produce biological or sensory effects at
different, possibly very low, concentrations and ii) fast and
non-invasive measurements both to allow the screening of
large sample sets and the monitoring of rapid processes.
These issues can be efficiently addressed by different Direct
Injection Mass Spectrometry (DIMS) methods developed for
volatile compound analysis, Proton Transfer Reaction Mass
Spectrometry (PTR-MS) in particular. The lack of specificity of
these techniques, as compared with chromatographic ones,
is compensated by other features: they are very fast, non-
invasive and provide high sensitivity even without sample
pretreatment.

This contribution, after a short description of a prototypical
DIMS set-up based on PTR-MS developed for agroindustrial
applications, aims at pointing out DIMS pros and cons in food
volatilomics by describing few selected applications
investigated at the Volatile Compound Facility at FEM. Firstly,
PTR-MS profiling of crops and dairy products has been used
for sample sets exploration and to set classification or
calibration models that link food volatilome with sensory or
genomics allowing, for instance the efficient identification of
quantitative trait loci related to fruit volatile compounds, the
setting of instrumental models of sensory quality which
should make “sensomic” studies realistic and the
identification of typicality markers. Secondly, a fully
automated system for the monitoring of volatile compounds
released during biological or technological processes has
been developed and used to investigate microbiological
processes as bread leavening, lactic and alcoholic
fermentation and spoilage during storage. Recent
developments which should increase specificity (coupling
with fastGC) and sensitivity (ion focusing in the drift tube) of
PTR-MS based methods without compromising its positive
features are also described. To date the simultaneous
monitoring of most VOCs released by agroindustrial
products can be achieved non-invasively, with high sensitivity
(sub ppt) and with a thoughput of more than 300 samples a

day.

Keywords: PTR-ToF-MS, PTR-MS, volatilome, food,

throughput

high-
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MARKER DISCOVERY IN VOLATOLOMICS BASED
ON SYSTEMATIC ALIGNMENT OF GC-MS
SIGNALS: APPLICATION TO FOOD
AUTHENTICATION
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This work focused on an application of volatolomics to the
authentication of three walnut oils differing by their extraction
process but with very similar composition. Therefore, the
objective of the present study was to assess a systematic and
untargeted approach to reveal Volatile Organic Compounds
(VOCs) markers for oil authentication. One hundred and
seventeen oils from the three different oil groups were
analyzed by Dynamic HeadSpace Purge & Trap - Gas
Chromatograhy - Mass Spectrometry (DHS P&T-GC-MS)
during an analytical campaign of four months. The principal
requirement of the systematic approach is to correct data
noise, especially temporal drifts. A hybrid alignment strategy
combining a warping-based alignment followed by a local
peak realignment was developed to address the important
temporal drifts generated in the dataset [1]. COW was first
used to correct important linear drifts without peak shape
modification and then a customized algorithm was used to
correct residual local non-linear shifts. The study consisted of
four steps to assess the hybrid strategy for edible oil
authentication. First, the efficiency of the hybrid alignment
approach was demonstrated in terms of signal alignment and
quality of oil discrimination. Second, the reliability of the
corresponding discriminant markers was validated according
to expert processing and literature data. Third, the potential
of the systematic and untargeted approach to reveal markers
difficult to find with a manual search by an expert was
discussed. Finally, the proposed hybrid strategy was
benchmarked to two other state-of-the-art alignment
strategies (iCoshift and STW) in terms of alignment quality
and ability to detect discriminant markers. The work finally
discusses the adding-value of the presentfinding for applying
volatolomics to food authentication.

[1] C. Deport, J. Ratel, J.L. Berdagué, E. Engel, Comprehensive
combinatory standard correction: A calibration method for
handling instrumental drifts of gas chromatography-mass
spectrometry systems, J. Chromatogr. A. 1116 (2006) 248-258.
doi:10.1016/j.chroma.2006.03.092.

Keywords: volatolomics, —alignment, authentication, gas
chromatography-mass spectrometry, systematic marker discovery
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ESTABLISH (DIS)SIMILARITIES BETWEEN
AGRICULTURAL PRODUCTION PRACTICES IN
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Consumer’s interest in organic foods is increasing and so is
the need for robust analytical tools for their authentication.
The EU organic food market is the second largest in the world
behind the US. Organic farming in the EU is supported by EU
law, Regulations (EC) No 834/2007 and 889/2008/EC [1,2]
However, the lack of reliable markers to discriminate between
organic and conventional products makes this market
susceptible to foods labelled as "organic" that have, in fact,
been produced conventionally.

To date, analysis of stable isotopes has proven them to be
valuable indicators of agricultural practices, although a
complete discrimination has not been found. However, the
MS profile of a food sample can be regarded as an analytical
signature of the food product and thus can help in
discriminating between different practices, reflecting the
impact of both endogenous and exogenous factors as well as
the food's properties. But, the potential of these tools to
assemble the data sets of crop/fertilizer correlation has not
been extensively explored for application to organic
vegetables.

Thus, the principal aim of this study was to investigate the
potential of advanced technologies based on liquid
chromatography-high resolution accurate mass spectrometry
(LC-HRAMS) for the identification of biomarkers capable of
distinguishing between organically and conventionally grown
tomatoes in greenhouse under controlled agronomic
conditions, and in a climatic region of leading EU production
such as the Mediterranean. Nitrogen stable isotope ratios
(IRMS) were also used as a valuable supporting tool for the
authentication of organic production.

Promising results according to farming systems and
significant differences in peak areas were observed for some
bioactive components. In light of these preliminary results, it
is possible to conclude that metabolomic
fingerprinting/profiling of low molecular weight food
components is a hopeful approach for the identification of
potential food biomarkers to discriminate between
organically and conventionally grown tomatoes. The
combination of IRMS and HRMS techniques were useful
analytical tools to supporting the authentication of tomato
organic crops in this study.

[11 EC Regulation 834/2007. Council Regulation 834/2007/EC of
28 June 2007 on organic production and labelling of organic

products. Official Journal of the European Union L189,
20.07.2007:1-23.
[2] EC Regulation 889/2008. Commission Regulation

889/2008/EC of 5 September 2008 laying down detailed rules for
the implementation of Council Regulation (EC) No 834/2007 on
organic production and labelling of organic products with regard
to organic production, labelling and control. Official Journal of
the European Union L250, 18.9.2008:1-84.

Keywords: organic food, biomarkers, HRAMS, IRMS
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NMR-BASED METABOLOMICS TO UNDERSTAND
THE ABSCISSION PHENOMENON OF OLIVES
AND FOR THE CHARACTERIZATION OF WINES
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Metabolomics, is one of the latest ‘omics’ sciences and deals
with the study of global changes in the entire metabolite set
of certain cells, tissues and organisms. The application of
metabolomics in food systems, named “foodomics”, can be
applied to all food system processes from farm to human,
including food resource production, industrial food
processing and food intake by humans. The metabolites in
food matrices are affected by multiple factors such as
botanical or geographical origins, cultivars, climates, storage
conditions, biological and physiochemical processing.
Therefore, the comprehensive and quantitative analysis of
metabolites, can provides the detailed features of foods.
Nuclear Magnetic Resonance (NMR) is one of the most
suitable techniques to obtain "high-throughput” analytical
data in metabolomics, and it gives a complete view of the
foodstuff (e.g., olive oil, wine, fruit juice, honey) metabolites.
The distinguished advantages of NMR are its nondestructive
and noninvasive nature and its ability to detect quantitatively
and reproducibly a broad range of substances with different
chemical properties such as sugars, lipids, organic acids and
many others. Multivariate and univariate statistical analyses
not only define the differences among food matrices based
on their NMR spectra, but also suggest candidate biomarkers
contributing to the features of food. Regarding the
application of NMR in food metabolomics, herein | will
present two different studies. The first one aims to identify
mechanisms responsible for olive fruitlet drop of the cv
Frantoio, a widely cultivated Italian olive cultivar. Olea
europaea is one of the most important and widespread fruit
trees in Mediterranean basin. Olives are a product of great
economic importance for EU (about 73% of the global olive
oil production). The low yield (and the high costs of the grove
management) makes olive growing as a less profitable
cultivation if compared with other crops. Since no specific
information is available to understand the molecular
mechanism and metabolic processes inducing fruitlet
abscission in olive tree, this project aims to use metabolomics
as an essential step to find possible practical solutions in
order to reduce the incidence of fruitlet shedding and
increase the final yield. The second one is a research work
related to applications of NMR spectroscopy in combination
with multivariate statistical analysis for the characterization
and authentication of Tuscan wines. In this study, we
demonstrate that NMR metabolomics is a very powerful
analytical tool to investigate the variability of the metabolic
profile of wines, not only to assess the grape variety, vintage
and geographical origin, but also to distinguish wines
produced in terracotta jars or in steel barrels.

Keywords: foodomics, NMR, metabolic characterization, fruitlet
abscission, wine autentication
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Olive oil quality is a matter of concern for consumers and
producers. It establishes the differences between low value
products with poor attributes and products with outstanding
features, and, consequently, it contributes to set oil prices.
This classification, as established by Spanish legislation, is
performed by testers who establish if an olive oil must be
labelled as extra virgin, virgin or lampante (not
recommended for consumption). This strategy is known as
"PANEL TEST”, which classifies the oils according to two main
properties: defects and good attributes. According to the
literature [1], [2], the organic compounds responsible of these
attributes have been determined to be predominantly
volatiles, including esters, ketones, aldehydes, alcohols,
terpenes, phenols and their derivatives, with different
concentrations and odour thresholds. Taking this into
account, a more objective methodology, based on
instrumental responses, could be presented as a cheaper and
faster alternative approach to PANEL TESTs interesting for the
olive oil industry, and could be also useful as a
complementary tool to prevent fraud due to sample
adulteration. In this work, the capabilities of purge and trap
extraction followed by thermal desorption in combination
with gas chromatography (GC) coupled to single quadrupole
mass spectrometry (MS) have been tested for the
determination of volatile components of olive oil. Our results,
have revealed a great potential for the identification of defect-
related components, as well as for olive oil classification
according to their quality when using metabolomic-based
approaches. The full MS spectrum acquisition has allowed the
detection and identification of volatile organic compounds
(VOCs) in olive oil samples, including flawless extra virgin,
virgin and lampante samples with a wide range of
organoleptic defects. The metabolomics strategy consisted
of three different steps: a component detection from GC-MS
data using PARADISe [3], a multivariate analysis using EZ-Info
and the creation of the statistical models with combinations
of responses for compounds with the greatest impact on oil
characteristics. The developed procedure allowed to
tentatively identify a great number of compounds
responsible for each type of defect, as well as to create an
improved classification methodology. This classification
method was finally validated using blind samples, obtaining
an accuracy in oil classification of 85 % taking the official
established method, "PANEL TEST" as reference, with a 100%
of extra samples correctly classified, and a small overlapping
between virgin and lampante samples.

[1] G. Luna et al. Food Chem., vol. 98, no. 2, pp. 243-252,
2006.

[2] C. Sales et al Food Chem., vol. 216, pp 365-373, 2017.
[3]L. G. Johnsen, et al J. Chromatogr. A, vol. 1503, pp. 57-64,
2017.

Keywords: olive oil, metabolomics, gas chromatography, mass
spectrometry, purge and trap
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MAY 2 APPLES A DAY REALLY KEEP THE
DOCTOR AWAY? UNTARGETED METABOLOMICS
BASED ON UHPLC-HRMS REVEALED FURTHER
INSIGHT INTO CARDIOVASCULAR DISEASE RISK
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Apples are among the most frequently consumed fruits in the
world. Several observational studies have shown that apple
intake is associated with a reduced risk of cardiovascular
disease. Polyphenols and fiber are considered the principal
mediators for these effects but the detailed mechanisms are
unclear. It has been shown that polymeric flavanols,
proanthocyanidins, the highest polyphenolic class in apples,
reach the colon almost intact where together with fiber they
interact with the gut microbiota producing simple phenolic
acids but also increasing the population of beneficial bacteria
and compounds.

Thus, a randomized, controlled, crossover, dietary human
intervention study was performed to explore the hypothesis
that frequent apple consumption decreases cholesterol,
improves vascular function and beneficially modifies the gut
microbiota composition and activity. Volunteers, (23 women,
17 men) with a consumed either 2 apples/d (Renetta Canada)
or a control sugar matched apple juice (without fibre and
polyphenols) for 8 weeks separated by a 4 weeks washout
period in a random order. Faecal, plasma and 24-h urine
samples were collected. Fecal samples were further used for
gut microbiota studies. On the one hand, 100pl of plasma
were placed in a Sirocco protein precipitation plate (Waters,
USA) with ISs and eluted. Then, samples were filtered, eluted,
evaporated to dryness and reconstituted. On the other hand,
100p!l of urine were loaded on the pressure-96 manifold
(Waters, USA) together with ISs, filtered and diluted. Plasma
and urine extracts were analyzed by a hybrid LTQ-Orbitrap
(ThermoFisher). Raw files were converted to mzXML format
and processed with XCMS. In order to identify the features
showing a significant difference between the meals, two
independent linear mixed models were fitted to each
molecular feature. The comparison of the two models
allowed the features significantly affected by the meal factor
to be identified and p values were calculated. Discriminative
markers were then compared with the monoisotopic
molecular weight, isotopic patterns, molecular formula and
MS/MS spectra of metabolites proposed by freely available
databases, providing different levels of identification, from
unambiguous to tentative identifications.

To sum up, the daily intake of 2 apples has shown that
significantly decreased Enterobactericease population in
healthy subjects. Urine and plasma metabolic profiles were
different (p < 0.05) between the apple and the control juice
identifying 8 biomarkers in blood and 54 in urine. Several
polyphenol microbial metabolites, such as valerolactones,
valeric and phenolic acids, were identified, indicating that

microbial activity is crucial and a prerequisite for the
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absorption of apple polyphenols, producing active

metabolites with potential health benefits.

Keywords: foodomics, untargeted metabolomics, UHPLC-HRMS,
polyphenols, biological fluids
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Our food system has become hugely complex and will
continue to become more so. With the need to feed an ever
growing world population the stresses on this system are
becoming more and more apparent. The drive to produce
more food and do it more cheaply but in a sustainable way is
admirable in terms of giving the global population access to
food. However, the integrity of how we produce this food
must be maintained and protected. The authors definition of
Food Integrity is based an adaptation of the 1996 World Food
Summit definition of food security: Food integrity is achieved
when all people, at all times, have physical and economic
access to food which is safe and authentic and those
producing the food have their human rights protected.

The role of food analysis has never been more critical in terms
of protecting the integrity of what we eat. Some of the
emerging technology platforms that will play a vital role will
be outlined. Perhaps even more importantly the current
analytical gaps we have and how the Fourth Industrial
Revolution may play provide some of the solutions to fill them
will be discussed.

Keywords: food integrity, emerging technology platforms, food
analysis
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MATRIX COMPATIBLE COATINGS IN SPME: AN
ENABLING TECHNOLOGY FACILITATING FULL
AUTOMATION OF FOOD DETERMINATIONS
AND DIRECT COUPLING TO MASS
SPECTROMETRY
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The ever-increasing requirement for determination of
contaminants along with studies of comprehensive
metabolite networks in food samples parallel advancements
in solid phase microextraction (SPME) technique. The
availability of state-of-the-art analytical instrumentation
offering higher sensitivity and specificity has contributed to
an increased range of applications covered by the SPME
technique. The presentation will summarise the most
underlying aspects in SPME development addressing some
of the challenges encountered in the analysis of food
samples, with particular emphasis placed on complex sample
analysis and rapid screening. In addition, the development of
new morphologies or extracting materials and novel
sampling configurations as well as approaches compatible
with high throughput lab and/or on-site determinations will
be outlined. The recent development of matrix compatible
SPME coating lead to interesting features experienced during
extraction, some of them not anticipated. They are not limited
to elimination of fouling and saturation effects during direct
SPME of complex samples, but also balance coverage
property, enabling “via free form” clean extraction of small
molecules widely varying in physical properties leading to
some interesting applications. For example, on-site sampling,
in-vivo metabolomics, and rapid screening via direct coupling
of sample preparation to mass spectrometry were facilitated
by this development. To serve as a guide to potential
opportunities for continued innovation in SPME food
applications, special emphasis will be placed on the evolution
of on-site and in vivo SPME techniques and their feasibility for
both targeted determination of organic pollutants and
biologically active compounds, as well as for global
metabolite analysis.

[1] Trends in Analytical Chemistry 2015, 71, 236-248
[2] Anal. Chem. 2017, 89, 8021-8026
[3] Anal. Chem. 2017, 89, 3805-3809
[4] Anal. Chem. 2017, 89, 4046—-4054
[5] Anal. Chem. 2017, 89, 72407248

Keywords: complex sample analysis, rapid screening, matrix
compatible coatings, SPME
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FIELD-DEPLOYABLE LASER-INDUCED-
BREAKDOWN-SPECTROSCOPY FOR
MULTIPLEXED DETECTION OF FOOD
CONTAMINANTS USING RARE-EARTH LABELED
ANTIBODIES EMBEDDED IN A LATERAL FLOW
STRIP

J. Paul Robinson*', Carmen Gondhalekar', Euiwon Bae',
Bartek Rajwa'’

"V Purdue University, United States of America
*Corresponding author - E-mail: jpr@flowcyt.cyto.purdue.edu

Timely detection of food and feed contaminants is a biosecurity
concern due to the significant health risks associated with
outbreaks caused by accidental contamination and bioterrorism.
In the event of an outbreak, the gold-standard for detection are
mouse bioassays. While effective in detecting trace amounts of
contaminants, these assays are lab-based and take days to
perform - a strategy which is ineffective at providing rapid
information for potentially wide-spread, fast-moving and health-
harming outbreaks caused by unknown agents. Research efforts
are therefore focused on developing field-deployable
technologies for detecting one or a panel of pathogens in
food/feed. Many of these technologies are based on fluorescent
and colorimetric probes. However, these probes pose an
inherent challenge: increasingly multiplexed assays require
increasingly complex and large/non-portable detection
instrumentation.

Our approach allows us to increase multiplexing capability,
without compromising detection instrumentation simplicity and
portability. We do so using rare-earth-metal probes which offer a
higher dynamic range, less signal overlap and less background
than organic fluorescent or colorimetric probes. Rare-earth
metals conjugated to antibodies allow us to target and label the
contaminant (in our study, these are Shiga, ricin and botulinum
toxins). The toxins labeled with rare-earth-metal-conjugated
antibodies are detected using laser-induced breakdown
spectroscopy (LIBS). LIBS characterize the atomic composition of
asample based on the optical emissions produced by energizing
the sample with a laser beam. Each metal-conjugated antibody
produces its own unique set of emissions based on the identity of
the metal. Regardless of how many metals are present in the
sample, the excitation and detection instrumentation remain the
same - a laser and two compact spectrometers that detect
emissions between 214 and 630 nm.

Contributing to instrument portability is the assay format in which
the rare-earth conjugated antibodies (detection antibodies) are
employed. We are designing paper-based lateral flow strips to
perform the bioassay, where the analyte and detection antibody
are captured at a “test” region of the strip, and a “control” region
ensures that the assay is working properly. Lateral flow strips are
small, low-cost and easy-to-use, as proven by the widely
successful pregnancy test. Identifying the detection antibody,
and therefore the toxin, will be performed by analyzing the “test”
line with LIBS. Based on the elemental composition of the line, the
identity of the contaminant can be determined.

Keywords: LIBS, portable toxin detection, toxins, rare-earth-labels,
food borne pathogens
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MAJOR ALLERGENS IN COW MILK’S WHEY:
CHEMICAL MODIFICATIONS INDUCED BY
TECHNOLOGICAL TREATMENTS AND THEIR
EFFECT ON ALLERGENICITY

Alessandra Gasparini*', Sofie Buhler', Arnaldo Dossena’,
Stefano Sforza', Tullia Tedeschi’

Y Food and Drug Department, University of Parma, Italy
*Corresponding author - E-mail:
alessandra.gasparini@studenti.unipr.it

Cow's milk is listed among the main food allergens: with fish,
egg, crustacean/shellfish, nuts, peanuts, wheat and soy it is
responsible for the 90% of food serious allergic reaction
worldwide. The main milk allergens are caseins and the whey
proteins a-lactalbumin and B-lactoglobulin. Milk proteins
allergy is also the most prevalent allergy for young children
with an incidence up to 2-7.5% of the population. One reason
of this incidence might be the different protein composition
between cow's and human milk, for instance
B-lactoglobulin is not present in human milk while it is the
main whey protein in cow's milk. Milk undergoes several
technological treatments to guarantee its safety and stability
for human consumption. Pasteurization is one of the most
frequent thermal treatments, and it is performed at 72-75°C
for 15-20s. However, Ultra High Temperature (UHT)
treatment, performed at 135-150°C for 1-2 seconds, sterilizes
food allowing the production of a milk with a shelf life longer
than the pasteurized milk. The application of high
temperatures might affect milk proteins inducing structural
and chemical modifications. The major common modification
is the Maillard reaction. This modification is promoted by the
high temperatures and occurs between lactose, the main
sugar present in milk, and lysine residues in proteins. In this
context, it is interesting to investigate the effect of lysine
lactosylation at a molecular level on proteins allergenicity.
With this aim, a screening on different UHT and pasteurized
milk samples was performed, studying in particular the
modifications on a-lactalbumin and
B-lactoglobulin. Wheys were isolated starting with removing
manually the fat after centrifugation, then caseins were
precipitated at pH 4.6 and the obtained wheys were filtrated.
The analysis with UPLC-MS allowed the quantification of
lactosylated whey proteins in the samples. After purification
with  semi-preparative  HPLC, a-lactalbumin and B-
lactoglobulin were digested with trypsin and chymotrypsin.
The obtained peptides were analysed with LTQ-Orbitrap and
UPLC-MS and lactosylated peptides were identified in the
digested samples. Six lactosylated peptides were found in all
the milk samples and compared with the known epitopes
reported in literature. From this comparison it was possible to
determine that some modified lysines are present in the
epitopes. In order to study if the lactosylated lysines might
affect the IgE-protein interaction, four peptides included in
the epitopes were selected and synthesised using the
standard Fmoc protocol on a rink amide resin, ending with
the final acetylation of the N-terminal residue. In this
presentation, synthetic strategies for obtaining the
corresponding lactosylated derivatives will be showed and
preliminary immunoblotting tests will be also discussed.

Keywords: food allergy, milk whey, 8-lactoglobulin, a-lactalbumin
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" CER Groupe, University of Namur, Belgium

2 University of Namur, Belgium

3 CER Groupe, Belgium

*Corresponding author - E-mail: n.gillard@cergroupe.be

Food allergy is a significant health problem. While, food
industry and clinician are working on the management of
cross-contaminations and treatments, respectively,
laboratories must develop efficient analytical methods to
ensure the detection of hidden allergens that can also cause
severe adverse reactions.

Indeed, cross-contamination during food production is still
common, the industry widely uses precautionary allergen
labeling (PAL). To improve food labeling, reliable analytical
methods are needed. Enzyme-linked immunosorbent assays
(ELISAs) are the most widely used, but food processing can
strongly alter their performance, leading to false negatives or
at least to major underestimation of allergen contents. In
particular, heat-processing denatures proteins and causes
structural modifications liable to result in non-recognition of
a target protein by conformational antibodies. DNA methods
are more suitable for detecting processed allergens, but
results cannot be compared, for lack of certified reference
materials and DNA-to-protein content conversion factors.
Mass spectrometry is now emerging as a promising
alternative.

The present UHPLC-MS/MS-based  method allows
simultaneous, highly sensitive and specific detection of
several allergens in food products, including processed ones.
In this method, 10 allergens including milk, egg, soybean,
peanut and tree nuts (hazelnut, walnut, almond, cashew,
pecan nuts and pistachio) were incurred and processed in
matrices. After a digestion and a purification (SPE C18), food
allergen peptides were analyzed by UHPLC-MS/MS (Xevo
TQS - Waters). We obtained a limit of quantification (LOQ),
defined by a signal to noise ratio higher than 10, of: 0.5 mg of
milk proteins, 2.5 mg of peanut, cashew, hazelnut and
pistachio, 3 mg of egg proteins, and 5 mg of soy, almond,
walnut and pecan proteins per kg of incurred foodstuffs.

To the best of our knowledge, this method allows the most
sensitive currently available for the detection of allergens in
several complex and processed matrices by UHPLC-MS/MS.

Acknowledgement: We thank Waters Corporation, the Walloon
Region (FirstDoCA project: Allermass convention 1217881) and
the Technological Platform Mass Spectrometry Service (MaSUN,
UNamur) for scientific support and for their financial contributions
to this project.

8™ International Symposium on RECENT ADVANCES IN FOOD ANALYSIS, Prague, November 7-10, 2017




A3

SELECTION OF PEPTIDE BIOMARKERS BY HIGH
RESOLUTION MASS SPECTROMETRY TO
DEVELOP A REFERENCE METHOD ALLOWING
THE QUANTIFICATION OF ALLERGENS IN
PROCESSED FOOD PRODUCTS

Maxime Gavage*', Kaatje Van Vlierberghe?, Christof
Van Poucke?, Marc De Loose?, Kris Gevaert’, Marc Dieu’,
Patsy Renard’, Thierry Arnould’, Nathalie Gillard*

" Laboratory of Biochemistry and Cell Biology (URBC) - Namur
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(ILVO), Belgium
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*Corresponding author - E-mail: maxime.gavage@unamur.be

Food allergy is a rising global health problem. In order to
protect the consumer, labelling of 14 ingredients that have
the potential to cause an allergenic reaction is required by
European legislation (directive 1169/2011/CE).
Unfortunately, incidental presence of allergens in food is also
possible due to cross-contamination and is not covered by
legislation.

Even though detection methods with a good sensitivity and
specificity have already been developed and are
commercially available for a variety of food allergens, they are
still subject to variability and inaccuracies mainly due to
matrix effects (e.g. interference with other components,
extraction efficiency, modification of targeted compounds
during processing), sampling, non-uniform use of standards
and units and the lack of internal standards.

To guarantee the efficiency of food control, the “Allersens”
project aims to develop and validate a multi-allergen mass
spectrometry based method (LC-MS/MS), targeting the 4
priority allergens (peanut, hazelnut, egg and milk) and being
robust to food processing.

The first step of this project is to constitute a database of
peptides that are specific for the allergens of interest, which
will include information concerning peptide sequence,
specificity, stability to food processing or known modification,
and MS/MS parameters. This objective is based on an
instrumental/experimental identification of these peptides by
High Resolution Mass Spectrometry (HRMS).

Several reference materials, produced for the project, that are
representative for real live food products and containing the
allergens are used. Before samples could be analyzed by
HRMS, an optimized sample preparation has been developed
to extract, purify, and enzymatically digest the proteins in
their constitutive peptides.

The final aim of this study is to develop an LC-MS/MS method
as a golden standard that could serve as a reference for the
more routinely applied detection methods.

Selection of peptide biomarkers will be presented for egg
and peanut.

Keywords: allergen, mass spectrometry, egg, peanut, HRMS
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COMPARISON AND OPTIMIZATION OF THREE
COMMERCIAL METHODS WITH A LC-MS/MS
METHOD TO DETERMINE SULFITES IN FOOD

Mascha Treblin Treblin', Katherine Carlos*’,
Lowri de Jager'

" US Food and Drug Administration, United States of America
*Corresponding author - E-mail: katherine.carlos@fda.hhs.gov

As food additives, sulfiting agents are present in many food
products and may cause an “allergic-like” reaction in a small
group of sensitive people. Therefore, the U.S. FDA requires
labeling of sulfites in food products if their concentration is
higher than 10 mg/kg (ppm) measured as sulfur dioxide
(SO2). One method to determine sulfites in food is a recently
developed LC-MS/MS method. Free and reversibly bound
sulfite reacts with formaldehyde to form
hydroxymethylsulfonate. This adduct is separated with a
HILIC column, ionized with ESI in negative mode and
detected by multiple reaction monitoring (MRM). Itis a rapid,
sensitive and selective method and shows recoveries ranging
from 84 to 115 % in representative foods. In this study, the LC-
MS/MS method has been compared with three commercial
products that are marketed for rapid, field portable sulfite
analyses. Ten samples have been measured with all four
methods. One commercially available product is the Sulfite
Assay Kit (Bioo Scientific) which is based on enzyme-
reactions. When sulfite is oxidized to sulfate, hydrogen
peroxide is formed which in turn oxidizes NADH to NAD*. The
NADH concentration can be measured with a spectral
photometer (340 nm) which is proportional to the sulfite
concentration present in the sample. Compared to the LC-
MS/MS method, the kitis less sensitive and has high variability
(between 22.2 and 124.2 % of the average value). It was found
that the higher the sulfite concentration is the more
reproducible the results. Another commercial option is the
use of Quantofix” test strips (Sigma Aldrich). The strip is
dipped in a sample extract and if sulfiting agents are present,
the test field turns pink and can be compared with a
colorimetric scale. The test strips in general show lower
concentrations than the LC-MS/MS method. However, the
detection limit of the strips is approximately 50 ppm SOz,
significantly higher than the 10 ppm regulatory labeling
threshold. The third kit investigated was Spot Test strips (Spot
Test Company). The blue spot is directly placed on a food
sample and wetted with water or an aqueous food extract is
transferred onto it. The color of the spot will decrease with
increasing sulfite concentration. The spot density is measured
with a densitometer and the sulfite concentration is calculated
based on a standard curve. The results for the analytical
standards and the samples were neither accurate nor
reproducible. This study shows that the LC-MS/MS method is
the most sensitive, selective and reproducible method by far.
The Sulfite Assay Kit can be used to get an approximate sulfite
concentration in a product. If the concentration is high
enough, quantitative results can be reported. The Quantofix®
test strips are an alternative for consumers to see if their
product contains high sulfite concentrations but is not
sensitive enough for products with less than 50 ppm SOa.
Moreover, the Spot Test strips show false positive and false
negative results.

Keywords: sulfites, LC-MS/MS
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A MULTIDICIPLINARY APPROACH TO SELECT
NATURALLY LOW-TOXICITY WHEAT GENOTYPES
FOR CELIAC DISEASE PATIENTS
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Celiac disease is an autoimmune enteropathy triggered by
the ingestion of gluten-containing grains in genetically
susceptible individuals. The gluten-free diet is the only
acceptable treatment to date, that often leads to a
progressive clinical improvement in parallel with the healing
of the intestinal mucosa. However, concerns have been
recently raised about the consequences of a lifelong gluten-
free dietary habit pointing out the need to select low toxic
wheat genotypes and/or develop detoxification strategies.
Gluten proteins and particularly the gliadin fraction represent
the main factor triggering celiac disease. Given the extremely
high structural heterogeneity of gliadins, both the physico-
chemical properties and the susceptibility to enzymatic
treatment of gliadins can vary significantly among wheat
genotypes (species, cultivars, breeding lines), influencing in
parallel their immunogenicity [1-4]. Therefore, the proteomic
characterization and the understanding of the correlation
between gliadin  polymorphism and relevant toxicity,
assumes a particular significance in order to identify naturally
low toxic wheat species and/or efficient detoxification
technologies [5-6]. Several opposing results have been
presented in the last two years on this topic, mainly due to
strict dependence of the experimental evidences on the
selected analytical approach.

In this communication, a collection of Triticum turgidum var.
durum genotypes was systematically characterized in terms of
gliadin profile by following a multiple approach based on
genetic, chemical and immunological analysis. The
information provided by immunoassay-based quantification
(R5-ELISA), and protein profiling by means of different
separation techniques, both liquid chromatography and gel
electrophoresis, were combined to highlight gliadins
polymorphism and to account for the selection of candidate
genotypes with potential natural low toxicity. Such candidate
low toxicity genotypes were further investigated by in-vitro
simulated gastroduodenal digestion, LC-MS characterization
of the resulting peptides pool and immunological t-cell
assays for differential-toxicity assessment. T-cell lines and
immortalized B lymphocytes were produced from five
different celiac disease patients and healthy donors for
statistical relevance of the immunological data. The results
provided by such multi-disciplinary characterization will be
presented and critically discussed.

[1] Spaenij-Dekking, L. Gastroenterology 2005, 129, 797-806.
[2] van Herpen, T.W. et al. BMC Genomics 2006, 7, 1-13.

[3] Mitea, C. et al. PlosOne 2010, 5, e15637.

[4] Salentijn et al. EMJ 2012 BMC Genomics 13, 277.

[5] Leszczyniska J. et al. Food Agric Immunol, 2013, 24, 217.
[6] Ribeiro, M. et al. Food Chemistry 2016, 213, 8.
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DETECTION OF GLUTEN ON SURFACES AND
CLEANING-IN-PLACE WATERS USING THE RS DIP
STICK

Markus Lacorn’, Stella Lindeke*', Lukas Kraft',
Natalia Burgardt', Natalie Widmann', Thomas Weiss'

" R-Biopharm AG, Germany
*Corresponding author - E-mail: s.lindeke@r-biopharm.de

In 2015, the AOAC Gluten Expert Review Panel adopted the
dip-stick RIDA"QUICK Gliadin as AOAC Official Method*
2015.16 First Action for processed and non-processed food.
Since the dip-stick is also suitable for direct swabbing
procedures, we validated several surfaces and additionally
cleaning-in-place (CIP) waters (with and without surfactants)
as part of the AOAC Performance Tested Method** process.
For surfaces an area of 10 x 10 cm was swabbed with the dip-
stick. Afterwards the stick was incubated for 5 min in buffer
and read out visually for a positive or negative result. CIP
waters were diluted with buffer before measurement. All
surfaces (stainless steel, plastic, silicone rubber, and sealed
ceramic) were tested at 0, 0.25, 0.5, 1.0, 2.0, and 4.0 ug/100
cm? PWG-gliadin with 20 replicates for each concentration.
The testings were blind coded since contamination of
surfaces on one hand and swabbing and testing on the other
hand were performed separately by different analysts.
Probability of detection (POD) curves were constructed and
used to estimate an LODss% gliadin amount. The outcome
was an LODes% amount between 1.6 and 3.0 pg/100 cm?
gluten. For CIP waters, a commercial gluten material was
used for spiking the solutions. Three chemically different
cleansing reagents were analyzed blind coded at six different
concentration levels again with 20 replicates per Level. 100%
positive results were obtained for minimum gluten
concentrations between 50 and 100 ng/ml gluten. If the CIP
water does not contain cleansing reagents, the
lowest detectable gluten level of was 10 ng/ml. This proves
the excellent suitability of the RIDA"QUICK Gliadin not only
for food analysis but also for surface and CIP water testing.

Keywords: gluten, surfaces, CIP water, LFD, validation
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LC-HRMS/MS FOR THE SIMULTANEOUS
DETECTION AND QUANTIFICATION OF
MULTIPLE ALLERGENS
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EU legislation requests the inclusion of allergenic ingredients
on labels of packed foods. Therefore, there is a need of
sensitive and quantitative analytical methods capable to
determine allergenic contaminants to protect susceptible
consumers. Targeted proteomics has emerged as promising
technique thanks to its ability to quantify multiple proteins
simultaneously and to its increased specificity and
reproducibility compared to antibody-based and DNA-based
methods.

In the present work, a bottom-up proteomics approach was
used to detect multiple allergens (i.e., milk, soy, egg, and
crustaceans) in animal-derived food matrices. Protein extracts
from different allergens were digested using trypsin. Then, an
untargeted survey experiment using liquid chromatography
coupled to high resolution tandem mass spectrometry (LC-
HRMS/MS) was performed to select proteotypic peptides
from the investigated allergens. Subsequently, a targeted
method based on parallel reaction monitoring (PRM) was
developed to record the precursor-to-product ion transitions
for each selected peptide. Two peptides for each monitored
protein were included in the method.

Ten peptides were finally selected and simultaneously
monitored giving limits of detection comprised between 0.5
and 2.5 pg/g in fortified matrix samples. Linearity of the
response and repeatability were studied and verified. The
method was finally tested analyzing certified reference
material giving satisfactory results.

Keywords: LC-HRMS, allergens
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Soy allergy affects approximately 0.4% of children globally
and is one of eight major food allergies. These eight
represent nearly 90% of food allergies worldwide.

Existing immunoassay tests to detect soy in food often only
respond to its native unprocessed state, yet most of the soy
ingested is processed - e.g. soy sauce and soy milk.
Underestimation of the concentration of processed soy may
result in unintended soy allergen residues that could pose a
risk for those affected by soy allergy. Immunoassays that are
compatible with more aggressive extraction buffers and
techniques could have potential to detect soy proteins in
highly processed foods.

A range of samples was obtained that represented the
different types of processed soy used in food. These samples
were extracted using three different buffers at three different
temperatures (ambient temperature, 37°C, 60°C). The
extraction efficiency is expressed as percentage extracted
protein (determined using the bicinchoninic acid (BCA) assay)
in total protein (determined by Kjeldahl analysis). In this study,
three antibodies were used: two raised against native
soybean and one raised against a commercially available
processed soy sample. After antibody purification, the
binding characteristics were tested by immunoblotting.
Finally, the antibody reactivity against native and processed
soy products was assessed using an ELISA format.

Protein extractability was increased by addition of a reducing
agent and a chaotrope, in combination with heating up to
60°C and sonication. This buffer reduced the difference in
extraction efficiency between native and processed soy.
Specificity testing showed, that each of the two anti-native soy
antibodies had one major recognition site, while the anti-
processed soy antibody bound to acidic and basic subunit of
glycinin.  The inhibition ELISA showed little to no
differentiation between unprocessed and processed soy and
could successfully distinguish between soy and non-soy
samples. Next steps will be further optimization and
validation including assessment of matrix effects.

Keywords: allergen, immunoassay, antibody, soy, processed
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It has been estimated that food allergies affect between 2%
and 3% of adults in the industrialised world (Sicherer and
Sampson 2014; Tetens 2012) and upwards of 10% in young
children. Undeclared food allergens can cause a significant
health risk to susceptible individuals whereby over 180
allergenic compounds have been identified. Due to
insecurities in food supply chains, the unpredictable nature of
an allergenic response and the variation of dose required to
produce an adverse effect, food allergens need to be
effectively controlled through informative labelling and rapid
novice user manageable detection systems to ensure public
safety.

This study plans to provide a proof-of-concept for a rapid
planar-wave guide based biosensor for the detection of nut
allergens within foods samples. The cartridge system and
SnapEsi reader from MBio Diagnostics has previously shown
feasibility for the detection of multiple compounds in multiple
fields of study (Lochhead et al. 2011; McGrath et al. 2013;
McNamee et al. 2014). Incorporating advanced nano-
spotting technologies, in-house produced nut standards are
printed on the nanoarray assay system for development of a
competitive assay for the rapid detection of nuts. Rapid
extraction techniques have been developed and
incorporated into the assay design enabling the detection of
nuts from sample to result in under 15 minutes, without the
use of laboratory equipment enabling field deployment.

The sensitivity of the peanut, pine nut, and almond assays was
determined from the midpoint of the curve (ICso) to be
389 ng/ml, 110 ng/ml and 270 ng/ml respectively. Cross-
reactivity was not observed between any of these nut assays
against other treenut targets at 50 ng/ml (<1%). Walnut,
Hazelnut, Cahsew, Macadamia and Pecan nut assays are
under evaluation.

The MBio Diagnostics system coupled with a rapid extraction
procedure offers the potential to be a rapid, portable
detection system for nut allergens in food. The nano-array
structured of the biosensing platform allows for the
integration of other allergen target proteins into the one
multiplexed test.

Keywords: treenut, multiplex allergens, fluorescence biosensor
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SIMULTANEOUS DETECTION OF FOOD
ALLERGENS WITH A BEAD -SUSPENSION FLOW
CYTOMETRY IMMUNOASSAY

Celia Suarez Pantale6n*', Alessandro Gallo', Hugues
Wallemacq', Benoit Granier’, Anne-Catherine Huet?,
Riccardo Marega?, Philippe Delahaut?, Nathalie Gillard?

" Unisensor, Belgium
2 CER Groupe, Belgium
*Corresponding author - E-mail: celia.suarez@unisensor.be

Food allergy prevalence has increased over the last decades
up to 7%. Efficient monitoring of allergens in food is required
to ensure safety of consumers facing this health problem.
European allergen labeling legislation in food covers 14
ingredients (Regulation EU N°1169/2011): egg, milk, peanut,
tree nuts, cereals containing gluten, soybeans, crustaceans,
fish, mollusks, celery, mustard, sesame seeds, lupin and
sulphites.

Most of current analytical methods for food allergens are
based on immunological reactions (ELISA and immunostrips)
or PCR. Classical immunoassays are generally only suitable
for the detection of one single allergen at a time, or are
limited to few targets. In contrast, multiplexed PCR tests are
available, but for some major allergens like milk or egg, this
technique lacks of sufficient performances.

Flow Cytometry bead-based Immunoassays (FCIA) present all
the advantages of immunological tests (sensitivity, specificity,
high-throughput), additionally providing a great multiplexing
capacity. Individually encoded fluorescent microparticles are
used as solid support to build up immunoassays directed to
different targets, which can be combined in a final test to
broaden the compounds to be detected in a single analysis.
The aim of this work was to develop a multiplex FCIA for the
simultaneous analysis of four major food allergens.

A five-plex sandwich assay has been developed for milk (B-
lactoglobulin and casein), egg, peanut and soy. A universal
buffer--based extraction method (multi-allergen and muilti--
matrix) has been evaluated, and the performances of the
assay have been tested in diverse food matrices spiked with
a mixture of the allergens: speculoos, cookies, ice--cream,
tomato sauce, spices (cumin and paprika) and chocolate. The
five allergens were detected at 10 pg g™' (protein content) in
all the matrices, with very satisfactory recovery rates, which
were comprised between 81% and 96% for B-lactoglobulin,
62% and 103% for casein, 95% and 145% for egg, 80% and
101% for peanut, and 48% and 120% for soy.

The results herein presented point out the potential of Flow
Cytometry Immunoassays for multi--allergen determination in
food, and the interest of their application in routine quality
control by food industries and official entities. Further work is
ongoing to expand the application of the test to other
allergens and matrices.

Keywords: flow cytometry immunoassay, food allergens, multi-
allergen, multi-matrix, detection
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SENSITIVE AND SPECIFIC ALLERGEN SCREENING
ANALYSIS USING LC-MS/MS

Ashley Sage*', Jianru Stahl-Zeng', Daniel McMillan’

" SCIEX, United Kingdom
*Corresponding author - E-mail: ashley.sage@sciex.com

Allergens in food can result in severe or fatal reactions. At
present, there is no known cure for an allergenic reaction and
the only thing a person can do is to avoid the potential cause
eg nuts, milk etc. Food allergens are of increasing interest
due to food allergy recalls that have doubled in recent years.
To help safeguard consumers from food related allergies,
warning labels on packaging and in restaurants are a must
these days to allow people to make a decision on what they
eat. However, food testing is also important and as a result, it
is vital to have a robust and specific analytical method to
reliably identify and quantitate allergens that may be present.
This work presents data from a method that has been highly
characterized and verified to determine several different
types of allergens using a tryptic digest and LC-MS/MS
analysis to measure allergen peptides with a high degree of
flexibility, specificity but also with high sensitivity. Samples
were trypticly digested and the resulting extracts analyzed
using LC-MS/MS. Peptides that were identified to be
associated with a specific allergen were measured using
electrospray ionization and scheduled MRM data acquisition.
In this presentation a comparison between traditional
methods and the LC-MS/MS will be described. Important
considerations for method development will be discussed.
The ability of the method to identify allergens and to quantify
them in food samples will be presented and discussed. The
method results from several different food matrices will be
presented to demonstrate the potential of this method.

Keywords: allergens, peptides, scheduled MRM, high sensitivity,
LC-MS/MS
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HOW TO ANALYZE THE MILK OF THE FUTURE?

Emiliano De Dominicis*', Rossella De Poi', Federica
Cattapan', Elisa Gritti', Samim Saner’, Federico Fiorese?,
Patrizia Polverino De Laureto?

" Mérieux NutriSciences, Italy
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*Corresponding author - E-mail:
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Total world milk production (83% of milk produced is cow’s
milk) is expected to continue its growth in the next 10 years,
by 1.8% per annum.

Bovine milk coming from animals with different genetic
profiles can have different impact on consumers in terms of
gut issues and general intolerance.

It is reported that a genetic selection of cows is currently
taking place not only in Europe but also in the rest of the
world.

Although not proven yet, people start thinking that “A2 Milk”
causes less health issues than “common A1 Milk”; according
to this, A2 milk is now more expensive than “common A1
Milk” and, more and more milk producers are preferring A2
bovines in an increasing trend.

Mérieux NutriSciences and Padova University developed a
LC/HRMS method to selectively distinguish “A2 milk” from
“common A1 Milk".

Starting from the knowledge of different cattle genotypes
(DNA).

Considering possible variants of B-casein (PROTEINS).
Correlating it with proteotypic final biomarkers (PEPTIDES).

84 scientific papers constitute the bibliographical section part of
Research Work of the Master Thesis on Pharmaceutical
Biotechnologies (done in Mérieux NutriSciences R&D
Department) entitled “"DEVELOPMENT OF A LC-HRMS METHOD
TO DETECT A1 AND A2 VARIANTS OF B-CASEIN IN BOVINE
MILK" that will be discussed in Padova Univesity (October 2017).

Keywords: A2 milk, mass spectrometry, allergens, LC-HRMS,
casein
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Common buckwheat (Fagopyrum esculentum Moench)
contains abundant proteins, minerals and vitamins, leading to
this plant being attributed high nutritional value. However, for
some individuals, several proteins in common buckwheat can
cause severe allergic symptoms and anaphylaxis; therefore,
research on these proteins is important. Because common
buckwheat is a self-incompatible plant, the genetic
background differs among individuals within the same
cultivar and among seeds within the same individual. These
differences are latent in a population, leading to difficulty in
understanding the diversity of proteins that are presentin this
plant. In this study, we investigated the diversity of proteins in
common buckwheat by analysing the self-compatible strains
developed in recent years, which revealed various genetic
differences, in addition to self-incompatible strains.
Common buckwheat seeds were powdered and suspended
in buckwheat protein extraction buffer (0.086 M NaCl,
0.033 M NaHCO3) containing protease inhibitors or Laemmli
sample buffer (Bio-Rad Laboratories, Inc.), and proteins were
extracted at 4°C overnight. The extracted protein solutions
were then centrifuged and filtered. The proteins were
separated by sodium dodecyl sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE) under reducing conditions; the
separated proteins were visualised using Coomassie Brilliant
Blue staining, and the level of expression of Fag e 2, a
common buckwheat allergen, was analysed using western
blotting with specific rabbit polyclonal antibody.

In the self-incompatible strains, the SDS-PAGE pattern and
the level of expression of Fag e 2 in the proteins from mass of
seeds were similar among some strains. However, the SDS-
PAGE pattern and the expression of Fag e 2 in the proteins
extracted from each seed of the self-incompatible strains
differed. This indicates that the difference between seeds is
equalised within a strain, and as a result, the difference
between strains is not detected. In contrast, in self-
compatible strains, the SDS-PAGE pattern and the level of
expression of Fag e 2 in the proteins extracted from each
seed differed among the strains. Furthermore, the range of
the level of expression of Fag e 2 in self-compatible strains
was broad. This shows that there is diversity by genetic
differentiation in the proteins of the self-compatible strains. In
conclusion, we showed the possibility of breeding new
varieties of common buckwheat with not only different
allergenicity, but also with different quality.

Keywords: buckwheat, protein allergen, anaphylaxis
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DEVELOPMENT AND EVALUATION OF
DIFFERENT DNA AMPLIFICATION APPROACHES
BASED ON LOOP-MEDIATED ISOTHERMAL
AMPLIFICATION AND REAL-TIME PCR FOR THE
DETECTION GLUTEN-CONTAINING CEREALS IN
FOOD SAMPLES
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Pablo Fucifios’, Joana Carvalho*', Marta Prado’

Y International Iberian Nanotechnology Laboratory, Portugal
*Corresponding author - E-mail: joana.carvalho@inl.int

The treatment of gluten-related disorders, including celiac
disease (CD), wheat allergy (WA) and non-celiac gluten sensitivity
(NCGS), is based on a lifelong, and strict, gluten-free diet. Thus,
reliable and sensitive methods are required to detect the
presence of any intentional or unintentional gluten
contamination. Traditional approaches rely on the detection of
these proteins based on specific antibodies, but recent
approaches go for an indirect route detecting the DNA that
indicates the presence of cereals with gluten content.
DNA-based assays have proven to be useful tools by targeting
DNA as a marker for the presence of the offending ingredient
[1,4], both for the detection of undeclared ingredients in food
products and for the evaluation of cleaning procedures for
industrial equipment. The use of DNA targets is interesting for
methods requiring a high sensitivity since DNA is not affected by
the variability of the phenotype, they present a high thermal
stability and DNA amplification methods, such as PCR and gPCR,
allow the amplification of the number of copies of the initial DNA
target. Moreover, they have the advantage of allowing the
detection of individual species [2], or the simultaneous detection
of a collective allergen group [3] depending on the designed
primers and the chosen sequence, which gives an additional
flexibility to this approach.

In the current study two different DNA amplification techniques,
quantitative loop-mediated isothermal amplification (qLAMP)
and real-time PCR (qPCR), were evaluated for their capacity to
detect and quantify gluten-containing cereals in different types of
food samples. Furthermore, two detection chemistries were
tested for qPCR, hydrolysis probe and an intercalating dye, and a
commercial master mix along with an in-house made mixture
were evaluated for the qLAMP. In this sense, correct specificity
was obtained with all approaches, being both gqLAMP
approaches the fastest assays, but not suitable for seeds.
Therefore, qPCR proved more sensitive than the gLAMP when
analyzed pure DNA as well as spiked samples, for this particular
application.

[1] Diaz-Amigo, C., & Popping, B. (2013). Real-time PCR Analysis
of Food Allergens and Gluten. In David Rodriguez-Lazaro (Ed.),
Real-Time PCR in Food Science: Current Technology and
Applications (pp. 239-252). Burgos: Caister Academic Press.

[2] Mujico, J. R. et al. (2011). Food Chem., 128(3), 795-801.

[3] Prado, M., Boix, A., & von Holst, C. (2012). Anal. Bioanal.
Chem. 403(10), 3041-50.

[4] Prado, M. et al. (2016). Crit. Rev. Food Sci. Nutr. 56(16), 2511-
2542.

Keywords: qPCR, gLAMP, alpha2-gliadin, Gluten

Acknowledgement: This work was supported by the project
Nanotechnology Based Functional Solutions (NORTE-01-0145-
FEDER-000019), supported by Norte Portugal Regional
Operational Programme (NORTE2020), under the PORTUGAL
2020 Partnership Agreement, through the European Regional
Development Fund (ERDF), and by NANOIMMUNOTECH S.L. in
the framework of the project Smart Factory for Safe Foods (SF4SF)
supported by FEDER Innterconecta 2015.

8™ International Symposium on RECENT ADVANCES IN FOOD ANALYSIS, Prague, November 7-10, 2017




A15
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FOR DETECTION OF SOY CONTENT IN FOOD
SAMPLES
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Soy is widely used by the food industry in many different
products for its functionality, such as texture improvement,
viscosity building, protein filler, water and oil management,
and gelling properties. The widespread use of soy by the
food industry leads to a high risk of cross-contamination of
food products not containing soy as an ingredient.
Nevertheless, since soybean is also considered as a
potentially allergenic ingredient, its presence should be
declared on the label of foodstuffs, regardless of the added
amount (Directive 2007/68/EC, 2007/68/EC). Accordingly,
sensitive analytical methods are important to determine the
presence of soy contamination in order to protect sensitized
persons.

In the present study, we developed a detection method for
soybeans with high specificity and sensitivity using PCR. A fast
and reliable diagnostic system has been developed for the
detection of soy content in food product. This qualitative test
is based on a recombinase polymerase amplification which
can be performed on the “field”, in situ, where it may be
necessary to determine soy content in food products at once.
The soy detection based on RPA method, which is an
isothermal  (constant temperature is around 38°C)
amplification utilising strand displacing DNA polymerase and
single strand binding recombinase. The required equipments
for the procedure are pipettes, a portable homogenizer and
a portable thermostat. DNA amplification is carried out at a
constant temperature, and the detection is based on
antibody reaction. Among RPA applications with different
probes, we tested Twist Amp nfo kit, which can be used with
endpoint detection cost effectively. Endpoint detection was
performed using lateral flow strip with easy yes/no indicator.
As for sample preparation we were also seeking for minimal
hands-on requirements. The detection limit is one copy of the
target sequence in 1 pl reaction volume. The test can be used
for uncovering falsification of local brands on the spot within
a very short (25-45 min) period of time. The applicability of
the newly developed method was tested on several food
samples.

The present approach can be adopted for the detection of
other food ingredients or allergens if the species-specific
target DNA sequence is known, e.g. in case of almond, celery,
walnut.
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DISCRIMINATION BETWEEN GLUTEN AND
GLUTEN FREE CEREAL FLOURS BY UV-VIS
SPECTROSCOPY COUPLED WITH MULTIVARIATE
ANALYSIS
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Dramicanin’, Bojana Mili¢evi¢', Miroslav D. Dramicanin’

" Vinca Institute for Nuclear Sciences, Serbia
*Corresponding author - E-mail: zekovicivana@gmail.com

Nowadays, there is a constant need for developing fast and
sensitive methods for characterization of various food
products. UV-VIS spectroscopy has proven to be quite
efficient for analyses of various foodstuffs such as beer, wine,
oils, meat, fish, etc. Worldwide, more than a million people
are affected with celiac disease and this number is constantly
increasing. Consequently, presence of gluten in different
food products has become a very important issue.
Absorption spectra of 50 gluten containing (wheat, spelt,
barley, oat and rye) and 33 gluten free (buckwheat, corn and
rise) cereal flours were collected on UV-VIS
spectrophotometer 2600 Shimadzu in a spectral range from
225 nm to 800 nm. All flour samples were purchased in
market and measured without any sample preparation.
Principal Component Analysis (PCA) was used to explore if
there are significant differences between abovementioned
flour types. Partial Least Squares Discriminant Analysis (PLS-
DA) classification model was able to classify flour samples
based on presence of gluten with success rate of 98.5%.
Based on given results we can conclude that UV-VIS
spectroscopy coupled with adequate multivariate analysis
has great potential for the fast, sensitive and non- destructive
determination of gluten in various cereal flours.

Keywords: cereal flours, UV-VIS spectroscopy, gluten, authenticity
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VALIDATION OF A NEW RAPID LATERAL FLOW
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CASEIN AND B-LACTOGLOBULIN IN FOOD
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Milk is one of the main allergenic ingredients included in food
labeling regulations from different countries due to the high
prevalence of allergy, especially in childhood. However, milk
is extensively used as an ingredient in food industry thanks to
its valuable technological properties. As a consequence, milk
is widely spread in facilities becoming an important source of
hidden allergens through cross-contact. Other milk by-
products such as whey or caseinate are also widely used as
food ingredients, so their labeling is also mandatory. B-
lactoglobulin is the main representative among the whey
proteins in terms of allergenicity and abundance. On the
other hand, caseins are major proteins in milk and in addition
they are more resistant to denaturation by thermal processing
than whey proteins. Therefore, the selection of only a unique
target (casein or B-lactoglobulin) to analyze the presence of
milk allergens in food products is insufficient when the source
of milk proteins in a food or ingredient is unknown.

In this work we present a new test based on LFIA (lateral flow
immunocromatography) that combines the detection of both
proteins in one rapid test. When the sample is negative to
milk proteins, only one blue line is developed over the stick
(control line), indicating the test has run correctly. Whether
the sample is positive, one or two red lines appear,
depending if the sample contains B-lactoglobulin, casein or
both. The performance of this new test was validated
according to AOAC guidelines for validation of qualitative
methods. POD (Probability of Detection) was determined by
analyzing at least six different levels of each specific target as
well as with UHT milk. Results of POD evaluation
demonstrated that a level as low as 0.1 ppm of B-lactoglobulin
or 1 ppm of caseinate could be detected (POD=1.00).
Besides of the specific milk proteins, sensitivity was also
evaluated on UHT milk to assess the limit of detection with a
thermal processed product that can be used as ingredient.
Levels of 0.1% of milk could be detected (POD=1.00), even
mixed with matrices such as wine, liquor, orange juice and soy
drinks. Specificity analysis revealed no cross-reactivity with a
panel of 30 different food ingredients. Robustness was also
evaluated by introducing reasonable changes in the
procedure and determining the effect on the results. The new
method has demonstrated to be a rapid and suitable tool to
detect milk proteins in processed food, ingredients, food-
contact surfaces and rinsing water from CIP processes.

Keywords: antibiotic residues, on-site analysis, food safety,
automatic system
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EXCESSIVE HEAT LOAD OF EXTENDED SHELF
LIFE (ESL) MILK AND CREAM CAUSED BY
(UN)INTENTIONAL OVER-PROCESSING?

Helmut K. Mayer*', Lisa I. Boitz', Anatol Schmidt'

Y BOKU - University of Natural Resources and Life Sciences
Vienna, Austria
*Corresponding author - E-mail: helmut.mayer@boku.ac.at

The recent trend towards a longer keeping ability of
pasteurized milk, without the negative flavour change
normally associated with ultra-high temperature (UHT)
treatment, has resulted in the development of extended shelf
life (ESL) milk and other ESL dairy products. However, heating
causes a significant loss of organoleptic and nutritional
quality (e.g., cooked flavour; vitamin destruction). Therefore,
different Time-Temperature Integrators (TTls) have been used
to evaluate the heat load of ESL milk products.

The objective of this study was to investigate the actual heat
load of liquid milk (n=200) and whipping cream (n=58)
samples at retail in Austria, either raw, pasteurized, ESL or
UHT, respectively. Based on the existing FIF/IDF standards,
improved RP-HPLC methods were firstly developed for the
analysis of furosine and acid-soluble B-Lg in liquid milk using
a Symmetry™ 300 Cig column (3.5 um, 2.1x150 mm) (Waters).
The established RP-HPLC method enabled the separation of
whey proteins within 21 minutes and was used for
determination of acid-soluble B-Lg. Furosine was analyzed by
ion-pair chromatography RP-HPLC within 7 minutes. The
optimized HPLC method for the analysis of B-lactoglobulin
was then successfully transferred to UHPLC equipped with an
Acquity UPLC BEH300 C4 (1.7 um, 2.1x100 mm) column. Net
separation time was cut down to 1.7 min.

Referring to liquid milk, half of the analyzed samples
designated as ESL milk showed acid-soluble B-Lg contents
lower than 1.800 mg/L milk, which had been proposed as
threshold level in Austria. Most of these ESL milk samples with
excessive heat-load had a surprisingly low amount of native,
B-lactoglobulin (< 500 mg/L) and a high furosine content (>
40 mg/100g protein), which was almost comparable to that of
UHT milk. As ESL milk has shown a dramatic increase in
Austria recently, and has been widely accepted in many other
European countries (e.g., Germany) in the meantime, the
nutritional and organoleptic quality of this new category of
liquid milk urgently needs to be controlled in the future.
Concerning whipping cream, B-Lg concentrations were very
low in all samples and were definitely not appropriate to
differentiate between pasteurized/ESL/UHT cream samples.
In contrast, furosine levels increased with higher heat load of
cream in the logical order pasteurized < ESL << UHT, and
allowed a significant discrimination of heat load of these
products. Thus, furosine content of 70 mg/100g protein was
suggested as an upper heating limit for pasteurized cream,
whereas 100 mg/100g protein could be accepted as
obligatory limit for tolerable heat load of ESL cream.

In conclusion, acid-soluble B-Lg is most suitable for heat load
evaluation of liquid milk, whereas furosine proved to be a
reliable indicator to assess the heat load of whipping cream.
Thus, both methods are appropriate to check so-called “ESL”
dairy products for possible excessive heat load that does
definitely not meet consumers’ expectations!

Keywords: heat load evaluation, ESL milk and cream, furosine,
acid-soluble B-lactoglobulin, UHPLC
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In Italian food market durum wheat are used to produce pasta
while from soft wheat are produced bread, biscuits and
others bakery products. Due to favorable climate
conditions, ltaly is a strong producer of many different
varieties of wheat, and the most of traditional Italian products
are made of wheat durum flours.

Authenticity represents an important food quality parameter
not only for food producers or regulatory bodies, but also for
consumers; the most common fraudulent procedure is the
addition of soft wheat flour to durum wheat flours.

The following experimental study aims to test the
effectiveness of an analytical unconventional non-targeted
screening method for a characterization of durum and soft
wheat varieties, and identification of small amount of soft
wheat in durum wheat flours.

Ten cultivars of wheat are used coming from six varieties
(Triticum aestivum, T. aestivum turgidum, T. aestivum Durum,
T. aestivum monococcum, T. aestivum dicoccum, T. aestivum
spelta); moreover one durum and one soft commercial wheat
flour. Mixture at different percentage of durum and soft wheat
flours were analyzed too.

The analyses are made with a high resolution mass
spectrometer with a DART (Direct Analysis in Real Time) ion
source and an Orbitrap mass analyzer, with a resolution of
70000 FWHM. Mass spectra of hydrophobic and
hydrophilic fractions of samples were acquired in triplicate in
both positive and negative ionization mode. The use of an
atmospheric pressure ionization method allows to do the
analysis directly on the sample with a minimum preparation
and with the advantage that is 10-20 times faster than
typical chromatography applications.

The use of the high resolution mass spectrometer allows to
get thousands of signals which every m/z corresponds to one
or more homologous compound (included isotopes,
fragments or adducts), to obtain a complete fingerprint of
samples.

All experimental data were processed with MetaboAnalyst
3.0, a web application which provides many MS data
treatment and normalization procedures. MetaboAnalyst was
used to perform to characterize wheats and their
identification, using the mainly discriminating signals. In
addiction the chemometric treatment applied to all data set
obtained from the analysis of mixture of durum and soft wheat
flours allows to detect low percentage of one flour to the
other, the resulting procedure seem to be a tool rapid and
reliable to prevent flours frauds.

Keywords: DART-HRMS, fraud, wheat, flour
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APPLICATION OF VOLATILE COMPOUNDS
PROFILES FOR THE ASSESSMENT OF APPLES
GROWN IN THE SYSTEMS OF ECOLOGICAL AND
INTEGRATED PRODUCTION
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Republic
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The project focuses on the determination of the volatile
substances by the method SPME-GS-MSin apple
varieties Angold, Florina, Gloster, Goldstar, Idared, Melodie,
Ontario, Rubin, Sampion and Topaz grown in organic and
integrated production systems, the quantification of
differences in the profiles of volatile substances depending
on the variety, the year and the conditions of cultivation.
Knowledge about selected volatile substances as secondary
metabolites associated with agro-technical production
conditions represent  significant points in  verifying the
authenticity of different varieties of apples of organic and
integrated production. At the same time, the identified
characteristics contribute to discover the findings that can be
used in other scientific disciplines and to the identification of
varieties that have favorable bio-properties in several aspects,
so it is worthwhile to cultivate them.

Keywords: apple, bio organic, integrated SPME
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AUTHENTICATION OF BOTANICAL ORIGIN OF
RAPE HONEY BASED ON VOLATILE COMPOUND
PROFILES
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Quality assessment of honey is often related to its botanical
origin. The project focuses on the characterisation of rape
honey, mainly on determination and identification of volatile
compounds for authentication of its botanical origin. Head
space solid phase microextraction coupled to gas
chromatography mass spectrometry (SPME GC/MS) was
employed in analysis of 28 samples of rape honey (their
botanical origin was proved by melissopalynology) and 28
samples of multiflower honey, which were collected in period
from 2014 to 2016 in the Czech Republic. In the first stage of
the study, the expected key compounds (dimethyl
disulphide, 3-methylpentanoic acid, benzaldehyde, benzyl
alcohol, benzene acetaldehyde, phenylethyl alcohol, 2-
methoxy-4-vinyl-phenol, beta-damascene) were monitored
and the results were compared with literature data. In the
second stage, the volatile compound profiles were classified
by multidimensional statistical analysis.

Keywords: rape, honey, origin, volatiles
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Smooth shell mussels from Mytilidae family are one of the most
cultivated and marketed bivalves appreciated as a wholesome
and tasty food source in many countries. The international
seafood trade has adopted standards and regulations intended
to ensure food quality, safety and authenticity along the food
chain “from ocean to plate”. European regulation regarding
labelling of fishery products (EU.1379/2013 2013), states that
information about commercial and scientific name of the species
must be included on the label. But administrative traceability
systems (physical labelling, information recording and automatic
data treatment) are not flawless and require validation through
analytical procedures. DNA analysis is recognized as an ideal
food traceability tool, molecular methods developed for species
identification (SI) based on Single Nucleotide Polymorphisms
(SNPs) coupled with allocation algorithms can be used to verify
administrative traceability systems. Here, we present a roadmap
for selecting SNP loci with high information content to perform SI
among mussels from Mytilus genus. Mytilus SNP were obtained
from two sources: a) 49 identified from three European taxa by
data mining in EST libraries (Zbawicka et al. 2012, 2014) and b)
90 SNP discovered in Chilean mussels by RADseq (Araneda et al.
2016). These SNPs were genotyped in individuals previously
identified with the nuclear PCR-RFLP marker ME 15/16, that
targets the adhesive protein gene described as diagnostic for
these taxa (Santaclara et al. 2006). The SNPs from the first source
were genotyped in individuals classified as M. trossulus, M.
edulis, M. galloprovincialis and M. chilensis, and the SNP from
the second source in individuals from the last three species. In
each resulting dataset, we applied two criteria to select the most
informative loci: Fs outliers (95% Cl) and the Minimum Allele
Frequency (MAF) at four levels (MAF>0.4, >0.3, >0.2 and >0.1),
resulting in five reduced SNP panels by dataset. To test the
performance of these panels, we conducted reallocation tests
using the leave-one-out procedure. The highest performance for
both data sources was obtained using all loci (99.7 and 94.0% of
individuals correctly re assigned to species, respectively). The
best criteria for selecting loci were a) MAF>0.1 with 25 loci
reallocating correctly the 99.4% of individuals and b) MAF>0.1
and Fq« outliers with 47 and 27 loci respectively, that correctly
reallocated 94.0% of individuals. Moreover, combining
information from both criteria (MAF and F« outliers) allowed the
creation of minimal panels: a) 3 SNP and b) 8-14 SNP that had
similar performance re-allocating individuals to species, a) 96.8-
98.7% and b) 93.0-93.5% respectively. On the basis of these
results, we recommend the use of Fs: outliers and MAF criteria to
create reduced SNP panels for species identification among
the Mytilidae family.
Keywords: traceability, identification,
assignment

mytilus, species snp,
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Jeff Rivera*'
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Whether scientifically valid or not, the concept of terroir and
its effect on flavour is universally accepted in the wine world
[1]. A wine's taste and value is influenced by where it comes
from. The Niagara Peninsula appellation of Ontario, Canada
is an up and coming cold climate wine producing region. We
wanted to characterize the polyphenolic compounds found in
Ontario wines to see if we could group wines produced in the
appellation by their geographic location. Additionally, we
included wines from other geographic locations in Ontario
and beyond.

Wine samples were analyzed on an accurate mass SCIEX
X500R QTOF with an integrated liquid chromatography
system. The 25 wine samples were acquired in both positive
and negative TOF MS/IDA/MS/MS mode. The LC/MS data
was then processed in MarkerView 1.3 statistical software and
a PCA analysis was done.

The Niagara white wines formed a very distinct group when
compared to the other white wines from other parts of
Canada, Europe, and South America. There was good group
separation between Niagara Chardonnay and British
Columbia Chardonnay as well as Canadian and French
Riesling.

The Pinot Noir analysis highlighted some of the differences in
the appellation of Niagara Ontario with the wines grouping
by sub-appellation. Here we see 5 distinct groups for wines.
We also start to see some division in the Lake Erie Shore
Niagara 20 Mile Bench wines.

The ability to confirm, with a very high degree of accuracy,
where a wine comes from is a powerful tool in discouraging
wine adulteration and fraud. Future work will include
analyzing wines from distinct vineyards within the appellation
to determine if a more discrete grouping of the wines can be
achieved. This appears to be the first attempt at analyzing
wines by LC/MS and PCA for this geographic region/wine
appellation.

[1] How subtle is the "Terroir" effect? Chemistry-related
signatures of two “Climats de Bourgogne” C. Roullier-Gall et
al. PLoS ONE 9(5)

Keywords: wine, polyphenols, PCA, mass spectrometry, Ontario,
VQA
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A MULTIPURPOSE RAMAN PLATFORM FOR
SURFACE AND SUBSURFACE FOOD SAFETY AND
QUALITY INSPECTION
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Both surface and subsurface food inspection is important
since interesting safety and quality attributes can be at
different sample locations. This study presents a
multipurpose line-scan Raman sensing platform for food
safety and quality research. The platform can be configured
for Raman chemical imaging (RCI) mode for surface
inspection and spatially offset Raman spectroscopy (SORS)
mode for subsurface inspection. In the RCI mode, macro-
scale Raman imaging was realized using a 785 nm line laser
up to 24 cm long with a push-broom method. In the SORS
mode, a 785 nm point laser was used and a complete set of
SORS data was collected in an offset range of 0-36 mm with a
spatial interval of 0.07 mm using one CCD exposure. The RCI
and SORS modes share a common detection module
including a dispersive imaging spectrograph and a CCD
camera, covering a Raman shift wavenumber range from 100
to 2900 cm™. An orange carrot slice and milk powders
adulterated with two nitrogen-rich chemicals (i.e., melamine
and urea) were used to test high-spatial-resolution (0.07
mm/pixel) and large-field-of-view (230 mm wide) settings of
the RCl mode for food surface evaluation. Fluorescence-
corrected images at selected Raman peak wavenumbers
were used to generate chemical images to show Raman-
active analytes on the whole sample surfaces (e.g.,
carotenoids over the carrot cross section and adulterants
mixed in the milk powder). Also, a layered sample, which was
created by placing a 1 mm thick plastic sheet cut from original
container on top of cane sugar, was used to test the SORS
mode for subsurface food evaluation. Raman spectra from the
plastic sheet and the cane sugar were successfully resolved
using a self-modeling mixture analysis algorithm,
demonstrating the potential of the technique for
authenticating foods and ingredients through packaging.
The line-scan Raman imaging and spectroscopy platform
provides a new tool for surface and subsurface inspection for
food safety and quality applications.

Keywords: Raman spectroscopy, chemical imaging, lasers,
subsurface inspection, food safety
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HAHSUS - MANUKA HONEY AUTHENTICATION
BY HS-SPME-GC/MS AND UHPLC-PDA-MS/MS
COMBINED WITH STATISTICS
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*Corresponding author - E-mail:
karl.speer@chemie.tu-dresden.de

Manuka honey is one of the most adulterated monofloral
honeys in the world since it is the major medical grade honey
currently approved for clinical application, especially for
wound healing. The antibacterial activity of manuka honey is
mainly caused by methylglyoxal (MGO), aside of other as yet
unknown compounds. This has led to more so called manuka
honey being sold on the market than actually produced. For
this reason the blending and adulteration of manuka honey
has come into focus everywhere. Therefore, the New Zealand
Government and the UMFHA have requested robust and
clear parameters for the identification of genuine manuka
honey.

In our study, more than 150 honey samples from monofloral
manuka, kanuka, and other New Zealand honeys supplied by
the UMFHA were characterized by SPE-UHPLC-PDA-MS/MS
and HS-SPME-GC/MS. A classification system named
HAHSUS (Honey Authentication by HS-SPME-GC/MS and
UHPLC-PDA-MS/MS combined with Statistics) was developed
which is capable of differentiating and classifying manuka
honey from other New Zealand honeys, especially from the
pollen-identical kanuka honey. It is also possible to estimate
the percentage of manuka honey in manuka-kanuka honey
mixtures.

The HAHSUS method will be presented.

Keywords: manuka honey, marker, food fraud, authentication,
statistics
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The adulteration of food is of a primary importance for all the
actors involved in the food chain, from the producers to the
consumers. The adulteration frequently involves the
replacements of one or more expensive ingredients with
cheaper substitutes. The growing interest in the food
authenticity requires reliable and suitable verification
methods to prevent deliberate or accidental mislabeling.
One of the sectors more involved in food frauds is the cheese
and milk product area where the milk fat, for economical or
rheological reasons, could be partially substituted with
cheaper vegetable oils.

To detect vegetable oils added to milk fat sterols analysis,
dehydroxylated sterols analysis, fatty acids profile and
triacylglycerols (TAGs) analysis were used.

22 cheese and milk product samples were analyzed, either
from retails or ethnic markets. GC-FID was used to determine
sterols, dehydroxylated sterols and fatty acids profile. ADART
source coupled with an ion trap detector was used to
determine the lipid mass profile of the samples.

The reference method I1SO 12078:2006 allows to detect the
presence of vegetable oils in milk fat through the analysis of
phytosterols, mainly  B-sitosterol, campesterol and
stigmasterol. Opposite, the milk fat has cholesterol as the
main sterol (97-98%) with little amount of A 7- cholesterol and
24 metylencholesterol only. Fatty acids analysis has to be
accompanied with statistical analysis and could act as
screening method. The lipid profile obtained with DART-MS
analysis could highlight the long chain fatty acid TAGs of
vegetable oils that are not present in milk fat. This analysis
could be a screening method too. Among the samples
analyzed, cheese and spreadable products, two of them
revealed the presence of vegetable oils.

Acknowledgement: This work was supported by the Italian Health
Ministry Project n. PRC2014-014T.
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High end food commodities such as Herbs and Spices are
susceptible to fraudulent activity as they command a
premium price for retail. It is estimated that the global herb
and spice market is worth in the region of US$4 billion. Supply
chains in this global marketplace are complex and vulnerable
to fraud from criminals dealing in economically motivated
adulteration. It is therefore in the best interests of
stakeholders throughout the supply chain to detect and deter
this kind of activity. Screening techniques to detect
adulteration are being developed using the spectroscopic
techniques, Fourier Transform Infra-Red (FTIR), and Near
Infra-Red (NIR) combined with chemometric modelling.
These techniques are gaining prominence due to their ease
of use, rapidity and minimal sample preparation with
potential to be used by stakeholders in the field. Typically, the
raw spectral data of a range of samples along with possible
known adulterants are collected, pre-processed used with
chemometric algorithms to convert it into qualitative models
which can be used to determine if a sample has been
adulterated. Recent developments for analysis of Herbs and
Spices, regarded as high risk from fraud, will be presented.
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In China’s wine industry numerous economical-driven fraud
incidents have been revealed in the past, e.g. most often
cases of false declaration of grape varieties, which damaged
the reputation of the Chinese wine market. Therefore, the
feasibility of discriminating grape varieties of Chinese red and
white wines was investigated using 'H NMR spectroscopy in
combination with a multivariate statistical procedure
consisting of two steps: Principal Component Analysis (PCA)
plus Linear Discriminant Analysis (LDA). Three grape varieties
of red wines (Cabernet Sauvignon, Rose Honey, Cabernet
Gernischt) and white wines (Ugni Blanc, Long Yan,
Chardonnay) were examined. The combination of PCA and
LDA yielded in a sufficient discrimination of the examined
grape varieties. The validity of the PCA/LDA model was
confirmed by internal leave-one-out cross validation
(LOOCV) as well as by external repeated double random
cross validation (RDRCV). LOOCV and RDRCV led to average
correct classification rates of 82% and 83% for red wine
varieties, respectively, and 94% and 90% for white wine
varieties, respectively. The results demonstrate that 'H NMR
spectroscopy combined with multivariate analysis is an
effective tool for verifying the authenticity of Chinese wines.
The data collection methods and the demonstrated
approaches for data evaluation proposed in this study are
considered to be essential to provide a solid backbone for
the establishment of a Chinese wine database.

Keywords: TH NMR spectroscopy, multivariate analysis, PCA,
LDA, wine authentication
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Spices have been used since ancienttimes to flavor foods and
beverages. Just as long dishonest practices have been going
on in the supply chain and the motivation for spice fraud is
still the same as it was in ancient times - that is financial gain.
Because they are high-price commodities and consumption
is increasing world-wide spices represent an attractive
category for fraudsters. Therefore, it is not surprising that
spices are among the top notifications in the European Rapid
Alert System for Food and Feed (RASFF). The big challenge
in the detection of adulteration is that only substances that are
being investigated are usually found, though, especially
unknown or unforeseen adulterants can be overlooked. That
is the reason why a lot of effort has been put into the
development of food fingerprinting techniques.

The basic idea of the fingerprinting approach is to combine
non-targeted analysis using a spectroscopic or spectrometric
method and multivariate statistical data analysis. The aim is to
capture as many features or compounds as technically
possible within one measurement and therefore to provide a
comprehensive insight into the composition of food matrices.
The subsequent chemometric analysis of the spectral
information enables the differentiation of samples due to e.g.
the addition of adulterants.

In this study, the fingerprinting approach using Fourier
transform infrared (FTIR) spectroscopy and soft independent
modelling of class analogy (SIMCA) was tested for the
purpose of determining deviations from typical product
characteristics, particularly the addition of unknown
adulterants. For this, a representative set of paprika powders
was investigated to determine the data space of non-
adulterated samples and define the critical limits for further
classification. The performance of the established one-class
model for adulteration detection was tested by predicting
artificially spiked samples with common adulterants (gum
arabic, lead chromate, lead oxide, polyvinyl chloride, silicon
dioxide, Sudan | and Sudan IV). Further, the influence of
preprocessing methods on the model performance was
investigated. The results of the study demonstrate the
potential of FTIR spectroscopy and one-class modelling for a
broad anomaly testing.

Keywords: food fraud, adulteration, authenticity testing, food
fingerprinting, non-targeted analysis
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Grain maize is an important part of animal nutrition across
different species and types of feed material. It is also a raw
material to different production lines resulting in a multitude
of food products. In addition maize is grown and traded
globally, qualifying it to an adequate demonstrator matrix for
investigating authenticity questions. Verification of the
geographical origin might be of particular interest in ban
situations, when for example feed material of a particular area
might become a subject of fraudulent declarations to
circumvent strict import rules. Here non-targeted methods
that do not focus on one or more known analytes, in
combination with multivariate data analysis can be used to
discriminate samples by their geographical origin. In the
present study the differentiation of unprocessed grain maize
according to the geographical origin was investigated. For
this, numerous grain maize samples of known origin from all
over the world have been collected and analyzed using non-
targeted methods. Nuclear Magnetic Resonance (NMR)
spectroscopy and attenuated total reflection Fourier
Transform Infrared (FT-IR) spectroscopy were applied to both
powdered samples as well as extracted oil fractions.
Subsequently, multivariate methods were tested to build
classification models for three spatial levels, namely, within
Germany, European countries and worldwide. Primary results
of this study are presented herein.

Keywords: feed, non-targeted analysis, NMR, FTIR, geographical
origin
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Food fraud is an extremely topical and important issue. It is
estimated to cost the world economy $US49b per year. The
National Food Crime Unit estimates that it costs British
families £1.17b per year. The British Retail Consortium
suggest 1 in 10 consignments of imported basmati rice has
been adulterated, whilst our recent work on oregano fraud
showed 25% of retail product, on UK shelves, was adulterated
and this pattern is similar globally.

Economic gain is often the goal. Authentic products are
substituted with (or diluted by) inferior/ cheaper products, as
was exemplified by the 2013 European horsemeat scandal.
However, there are also health implications, for example the
2008 adulteration of Chinese infant formula, with melamine,
which saw over 300,000 babies hospitalised with multiple
mortalities.

Conventional methods used to determine food authenticity
are laboratory based, require skilled operators, are expensive
or time consuming and can take days or even weeks to
complete. Meanwhile the product passes along the supply
chain and in many cases reaches the supermarket shelf or
consumer tables before results are reported. New and better
ways of checking the authenticity of foods and their
ingredients are required. Methods capable of rapid detection
anywhere, anytime, in the food supply chain are what industry
are demanding. This can be achieved through the use of
handheld spectroscopic analysis in conjunction with
chemometric modelling.

Our poster presents our latest research in developing
spectral databases and chemometric models, on handheld
portable spectroscopic instruments, to enable stakeholders
to determine food authenticity in high risk commodities.

This research will cause a paradigm shift in food fraud
detection by taking authenticity testing out of the laboratory
setup and putting it in the hands of end users who can test
on-site anywhere, anytime, in the supply chain and get
immediate results right at their fingertips.

Keywords: handheld spectroscopy, chemometric models, non-
targeted analysis, food authenticity
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Honey is a complex mixture of sugars produced in nature by
honeybees. The sugar composition of honey varies and is
mainly dependent on its floral source. While the majority of
honey's carbohydrates are fructose and glucose (85-95%) the
remaining carbohydrates, a mixture of di-, tri-, and several
larger oligosaccharides, and of analytical interest. Thes low
concentration carbohydreate are useful for the determination
of floral origin and can help determine authenticity.

We developed a High Performance Anion Exchange
chromatography with Pulsed Amperomteric Detection
(HPAE-PAD) method to measure and quantify the mono-, di-,
and trisaccharides in honey. Separation of honey sugars was
achieved on the recently introduced Dionex CarboPac
PA210-4pym column, which provides fast, high-resolution
separations for most mono- through tetrasaccharides using a
KOH or NaOH mobile phase. Prior HPAE-PAD methods for
honey carbohydrate analysis required sodium acetate-
containing mobile phases. With only hydroxide required in
the mobile phase the instrument is able to automatically
prepare the mobile phase, thereby greating improving
method reproducibility. Because detection was by PAD, no
sample derivatization was required. This method resolved 15
honey sugars in 45 min, injection to injection. PAD is sensitive
thus allowed the determination of low concentration
carbohydrates in honey, while at the same time detecting the
high concentrations of the major components, glucose and
fructose. These properties allowed us to show differences in
a collection of honey samples and show that HPAE-PAD
profiling could detect a 10-20% addition of industrial sugar
syrups (adulteration) to honey.

Keywords: honey, adulteration, carbohydrate, profile, food fraud
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In addition to completely traceable food and feed, an
increasingly globalized trade, along with worldwide
commodity chains, requires harmonized and valid analytical
methods to ensure the quality, safety and authenticity of food
and feed. Accordingly, non-targeted analysis, in which
spectroscopic methods such as Nuclear Magnetic Resonance
(NMR) and Fourier Transform Infrared Spectroscopy (FT-IR)
are often used, is becoming a method of increased scientific
interest. These analytical techniques are based on the
acquisition of a chemical fingerprint of the respective food or
feed and thus allow a comprehensive characterization of the
product's composition. By chemometric analysis of the
obtained data various authentication challenges can be
investigated, inter alia the verification of geographical origin
or identification of deviations from the expected product
composition.

However, the routine use of these methods is currently
restricted to certain products (e.g. juice, wine and honey)
often in conjunction with commercial solutions. This is due to
the absence of prerequisites, such as:

e standardized protocols for sample analyses,

e concepts of validation for fingerprinting methods,

e uniform data formats,

e shared databases with reference values and respective
product-accompanying metadata.

These aspects are addressed in the national funded project
FoodAuthent. Here in, a system for the collection, analysis and
utilization of analytical food fingerprints will be developed. In
context of food fingerprinting approaches, the primary
objective of FoodAuthent is to promote the next steps
towards a harmonized analysis aiming a perspectively
implementation into routine analysis and official control.
Within the 3-year project period, two issues (i) FoodFraud-
Detect (detection of food adulteration) and (ii) FoodRegio-
Detect (proof of the geographical origin of food) will be
especially focused, whereas three exemplary selected food
matrices (hard cheese, seed oil and spirit of viticultural origin)
will be analyzed by means of fingerprinting methods.

With regard to selected issues, first results on the
development of a fingerprinting method of hard cheese
using FT-IR-spectroscopy will be presented.

Keywords: non-targeted analysis, chemometrics, authentication
of food, geographical origin
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Non-targeted analytical approaches are upcoming and
potential tools in authentication processes aiming at a
comprehensive characterization of food and feed matrices. In
particular, investigations concerning the origin or variety as
well as the detection of often unknown adulterations are
possible. A lot of effort has been directed into the
development of non-targeted analytical approaches,
particularly by feasibility studies, whereas the use of these
methods in routine analysis is currently limited to a few
products, e.g. juice and wine. The reason for this is the lack of
important prerequisites, such as

- strategies for method validation, considering both chemical
analysis and statistical data evaluation, and quality assurance
measures,

- reliable databases of representative samples, and

- uniform data exchange formats for jointly usable databases.
Nonetheless, in the recent past, these gaps were recognized
by the scientific community and activities initiated towards
potential solutions, e.g.:

- First validation concepts and guidance documents have
been developed for non-targeted analysis and multivariate
data evaluation (incl. sampling, analysis and validation).

Ongoing research projects (e.g. Foodintegrity and
FoodAuthent) started to investigate and bundle options for
harmonization of non-targeted analytical approaches.

- In the field of metabolomics activities are to be mentioned
which might be transferred to the authenticity domain, e.g.
the COSMOS project developed policies to ensure that
metabolomics data are encoded in open standards,
supported by open-source data management tools and
disseminated in open-access databases.

- Accreditation bodies have acknowledged first approaches
based on non-targeted testing methods.

Interlaboratory comparisons (in particular for NMR
spectroscopy) have been organized and conducted,
according to internationally agreed procedures.

Thus, progress towards standardization of non-targeted
methods develops step-by-step. Some of the major
international efforts will be picked up and

validation,

Keywords:  food  authenticity,

harmonization

fingerprinting,
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Vanilla is one of the most important flavors worldwide and is
widely used in foods, beverages and perfumes [1]. Natural
vanilla extract contains up to several hundred substances with
vanillin, vanillic acid, 4-hydroxybenzoic acid and 4-
hydroxybenzaldehyd as the major components[2]. Due to the
continuously increasing demand and the resulting high costs
of natural vanilla extracts, artificial flavorings are often used
instead. Vanillin can be obtained through various methods
like chemical synthesis and biotransformation [3][4]. These
artificial flavors can contain synthetic vanillin, ethyl vanillin,
eugenol, guaiacol, vanillin mandelic acid and others.

As authenticity criteria for vanilla, the ratios of the major
components vanillin, 4-hydroxybenzaldehyde, vanillic acid
and 4-hydroxybenzoic acid are frequently used. In order to
monitor the composition and therefore quality of vanilla
flavors contained in food, an analytical method needs to
enable individual quantification of any of these ingredients as
well as possible ingredients like the precursors from the
synthesis of vanillin.

This poster shows the development and optimization of a
rapid UHPLC screening test for the separation and
quantification of eleven natural and artificial vanilla flavoring
substances as well as some precursors for the quality control
of vanilla products using an automated method scouting /
method optimization workflow.

[1] A.S. Ranadive; in Charalambous, 1994, G. 34

[2]J. Adeji, T.G. Hartmann, C.O. Ho; in Perf. Flav., 1993, 18
[3] J.R. Desmurs et al.; in Perf. Flav., 2004, 29

[4]R. Berger; in Flavours and Fragrances, 2007, 1

Keywords: vanilla, vanillin, artificial flavorings, UHPLC screening,
method scouting
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Confectionery industry in Serbia offers a various range of
confectionery products, which are following the current world
brands. Annually, over 140 000 tons of various chocolate
products, candies and biscuits are produced in Serbia. In
order to prevent the emergence of less quality products, a
quality assurance of confectionery products is carried out by
the manufacturers and accredited laboratories. It is essential
to note that Serbian national regulations distinguish plain
chocolate from milk chocolate, plain biscuit from biscuit with
butter, plain caramel candies from caramel candies with milk,
and these products require a certain minimum of milk fat
content.

The milk fat content is analyzed in SP Laboratory, accredited
by the ISO / IEC 17025 standard, which checks the quality of
confectionery products.

The method for determining the milk fat content is accredited
since 2009 in the SP Laboratory and is based on the
determination of semimicro value of the total lower fat acids
and semimicro butyric acid value. A semimicro value of
residue is acquired from their difference which is indicating
the presence of coconut fat that can be found in total fat in
addition to milk fat.

In the period from 2014 to 2016, more than 450 samples of
milk chocolate, biscuit with butter and caramel candies with
milk were analyzed in the SP Laboratory. Therefore, between
91-93% satisfy the prescribed minimum content of milk fat, 4-
7% of the samples were close to the minimum quality limit,
while only 2-3% of the product did not satisfy the defined
minimum content of milk fat.

Based on the obtained results of the controlled samples in the
SP Laboratory over the past three years, it can be concluded
that the producers of confectionery products in Serbia
respect the criteria defined by the national regulations.
Appropriate quality control of the confectionery products
ensures the authenticity of the products.

Keywords: milk fat, quality control
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Selling fish products as fresh when they have actually been
frozen-thawed is a common fraudulent practice and fish
intended for raw consumption must be previously frozen
according to EU Regulations, in order to protect consumers
from potential parasites infection; thus, besides being a
commercial fraud, non compliance with this rule also
represents a sanitary fraud. At IZSPLV in 2009 a histological
method to distinguish fresh fish from fish frozen at -20°C for
24 hours (as preventive treatment included in EC Regulation
853/2004) was set up, with the following performances
assessed on 35 species: sensitivity 90.70% (C.195%. 82.49-
95.9%), specificity 92.59% (C.1.95% 75.71-99.09%). In the
present study the histological method's reliability in
distinguishing between fresh fish and fish frozen at -35°C for
15 hours according to EU Regulation 1276/2011, was
evaluated.

To achieve this goal, an experimental study was designed on
3 of the most common fish species present on the ltalian
market: Sparus aurata, Salmo salar and tuna fish. 118 samples,
never subjected before to temperatures below zero, were
purchased and divided into 2 groups of reference samples:
group A (n=59), composed by fresh samples (stored at 0-
4°C); group B (n=59), experimentally frozen at -35°C for 15
hours in the blast chiller IF51M (SAGI Spa), then thawed at 0-
4°C. The temperature of the cell was continuously monitored,
as well as the core temperature of the product. After,
respectively, refrigeration and freezing/dethawing, all
samples were fixed in 10% neutral buffered formalin for 24
hours and routinely processed. Paraffin embedded blocks
were cut on a microtome into 3+2 pm sections and stained
with haematoxylin and eosin (HE). Two histopathologists
examined the slide preparations by optical microscopy at
increasing magnification of the objectives (4X, 10X, 20X, 40X