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Registration for the workshop and welcome coffee from 9:00

OPENING AND WELCOME
Dr. Elke Anklam, Director of the EC-JRC—IRMM, Geel, Belgium

Dr. Franz Ulberth, Head of the Standards for Food Bioscience Unit, EC—JRC—IRMM,
Geel, Belgium

Prof. Dr. Jana Hajslova, Head of Department of Food Analysis and Nutrition, Institute
of Chemical Technology, Prague, Czech Republic

Dr. Nada Konickova, Head of National Information Centre for European Research,
Technology Centre ASCR, Prague, Czech Republic

Prof. Dr. Michel Nielen, Principal Scientist at RIKILT-Wageningen University and
Research Centre, Wageningen, The Netherlands

Moderator of the workshop: Franz Ulberth, EC-JRC-IRMM, Geel, Belgium

NEW EU PROGRAM HORIZON 2020 IN SUPPORT OF FOOD RESEARCH AND
INNOVATION

Patrik Kolar, Head of Unit for Food, Health and Well-Being, EC-DG Research and
Innovation, Brussels, Belgium

COLLABORATION OPPORTUNITIES OFFERED BY THE EUROPEAN
COMMISSION’S JOINT RESEARCH CENTRE
Elke Anklam, Franz Ulberth, EC-JRC-IRMM, Geel, Belgium

THE EUROPEAN INSTITUTE OF INNOVATION AND TECHNOLOGY (EIT) AND ITS
KNOWLEDGE AND INNOVATION COMMUNITIES (KICS) — INTRODUCTION AND
FUTURE PERSPECTIVES

Peter Olesen, member of European Institute of Innovation and Technology (EIT)
Governing Board

Coffee break

SUPPORT TO RESEARCHERS MOBILITY IN NEW EU PROGRAM HORIZON 2020
Petra Perutkova, Technology centre ASCR, Prague, Czech Republic

PERSONAL EXPERIENCE OF A YOUNG SCIENTIST: MY RESEARCH ABROAD,
FROM ICT PRAGUE TO JRC
Zuzana Zelinkova, EC-JRC-IRMM, Geel, Belgium

WORKING ABROAD BUT STILL WITH MOTHERS UNIVERSITY
Josep Rubert, University of Valencia, Spain & Institute of Chemical Technology,
Prague, Czech Republic

GET YOUR PhD IN FOOD SCIENCE IN THE CZECH REPUBLIC!
Jana Hajslova, Institute of Chemical Technology, Prague, Czech Republic

QUESTIONS / ANSWERS
CLOSING OF THE WORKSHOP
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LECTURERS

Elke Anklam, European Commission, Joint Research Centre (EC—JRC) — Institute for Reference Materials
and Measurements (IRMM), Geel, Belgium

Elke Anklam is a chemist by education with specialisation in food, organic and radiation chemistry. After
having obtained her PhD from the University Hamburg, Germany, she worked in various European Research
Institutions and was teaching as Professor in the Applied University of Fulda, Germany. Since 1991 she has
been working in the European Commission's Joint Research Centre (JRC-EC). From 2006-2012 she was
Director of the Institute for Health and Consumer Protection (JRC-IHCP) in Ispra, Italy and since January
2013 she is Director of the Institute for Reference Materials and Measurements (JRC-IRMM) in Geel,
Belgium.

Franz Ulberth, European Commission, Joint Research Centre (EC-JRC) — Institute for Reference Materials
and Measurements (IRMM), Geel, Belgium

Franz Ulberth is the Head of the Standards for Food Bioscience Unit (until Dec 2012 known as Food Safety
and Quality Unit) at the European Commission's Joint Research Centre — Institute for Reference Materials
and Measurements (JRC-IRMM). Franz graduated (PhD) in "Food Science and Biotechnology" from the
University of Natural Resources and Applied Life Sciences (BOKU) in Vienna, Austria. After graduation he
joined the Department of Food Science and Technology at the same university. Triggered by participation in
research projects funded by the EC's Measurement & Testing Programme, his research interest soon
included quality of analytical data and developing tools such as validated methods and reference materials
for ensuring quality in the laboratory. He joined JRC-IRMM in 2002 as a programme co-ordinator for food
and environmental reference materials at the IRMM. In 2007 Franz was nominated Head of the Standards
for Food Bioscience Unit at the JRC-IRMM. He represents the Joint Research Centre in relevant Technical
Committees of standards developing organisations such as the European Committee for Standardization,
International Organization for Standardization, AOAC International and the Codex Alimentarius.

Jana Hajslova, Institute of Chemical Technology, Prague, Czech Republic

Prof Jana Hajslova is the head of the Department of Food Analysis and Nutrition, Institute of Chemical
Technology, Prague and its Laboratory of Food Quality and Safety. She is an expert in food chemistry and
analysis and published widely more than 240 original papers on organic contaminants and chemical food
safety. Her research team participated in many international and national Projects at both research and
project management levels, particularly in two projects funded by the EC 5" Framework programme, five
projects funded by the EC 6™ Framework programme, several COSTs and EEA grant. Recently and
currently, she has been the ICTP team leader in charge of the scientific and technological aspects of the
seven EC FP7 ‘Collaborative’ and ‘Coordination and support action’ projects. Prof Hajslova participates in
many international research activities and under her supervision close collaboration with many world-
renowned institutions, such as WHO, FAO, USDA and the European Commission’s Joint Research Centre
has been established. She is also the Czech Republic delegate to the Cooperation Work Programme: Food,
Agriculture and Fisheries, Biotechnology. As the chairwomen, she had a key input in establishing a series of
very reputable international symposia “Recent Advances in Food Analysis” in 2003—-2013.

Nada Konickova, Technology centre ASCR, Prague, Czech Republic

Nada Konickova is the head of National Information Centre for European Research, the National Contact
Point for the FP7 thematic area BIO and NCP for Joint Research Centre EC. She has been involved in
several FP7 projects including BioNet — network of NCPs in FP7 thematic priority Food, agriculture and
biotechnology. Her previous working experience, including work at Food and Agriculture Organization of the
UN in Rome, was focused mainly at information systems for food and agriculture. She graduated from the
Czech University of Agriculture and later on finished post-graduate study of information systems and
services at Charles University in Prague.

Michel Nielen, RIKILT, Wageningen University and Research Centre, Wageningen, The Netherlands

Prof. Dr. Michel Nielen is principal scientist at RIKILT, scientific director of TI-COAST, the Dutch public-
private partnership on Analytical Science & Technology, and is professor of analytical chemistry at
Wageningen University. He obtained his doctorate in analytical chemistry at the Free University of
Amsterdam. He is co-founder and co-chairman of the symposium series on Recent Advances in Food
Analysis (RAFA). He is (co-)author of more than 160 peer-reviewed publications.
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Patrik Kolar, European Commission, EC-DG Research and Innovation, Head of Unit for Food, Health and
Well-being, Brussels, Belgium

Patrik Kolar obtained his PhD in chemistry at the University of Ljubljana, Slovenia in 1995. During 1997—
1998 he worked as a PostDoc research fellow on the asymmetric catalysis involving proteinogenic amino
acids at the University of Karlsruhe in Germany. Since 2000 he lives in Brussels, Belgium, where he initially
worked as Research Advisor in the NGO Sector, and later as a Research Counsellor of the Slovenian
Permanent Representation to the EU (2004-2007). He joined the European Commission in 2007 as the
Head of Unit for Genomics and Systems Biology (2004—2010). He led the Personalised Medicine Unit from
2010 to 2013 when he joined the Directorate for Biotechnologies, Agriculture and Food as the Head of Unit
for "Food, Health and Wellbeing". His Unit is responsible for designing policies and implementation of related
research and innovation actions within the EU 7" Framework Programme (FP7) and the forthcoming
European Framework Programme for Research and Innovation — the Horizon 2020. His Unit strongly
collaborates with external stakeholders, including the European Technology Platform "Food for Life" and the
Joint Programming Initiative on "Healthy Diets — Healthy Lives" (HDHL).

Peter Olesen, The European Institute of Innovation and Technology (EIT) Governing Board

Peter Olesen is Chair of the Board of the Danish Council for Strategic Research. He spent 25 years as
Research Director, VP R&D and Executive VP/CSO in four major international food and food ingredients
companies: Danisco A/S (DK) 1983-93; Sandoz Seeds Ltd. (France) 1994-95; CPKelco/Hercules Inc. (DK &
US) 1996—-2000; Chr.Hansen A/S (DK) 2000—2008. He has held 3 appointments as affiliated professor at the
University of Copenhagen: Plant Sciences 1986—91 and 1993-98; Functional Foods 2008-13. In addition,
he was employed as part-time MSO professor at the Department of Plant Biology and Biotechnology at LIFE,
University of Copenhagen 2009-11. Today, he is manager of his own company, ActiFoods, that offers
counselling and knowledge sharing to companies and research institutions within food and health.

Petra Perutkova, Technology centre ASCR, NCP for specific programmes People and Ideas of FP7

Petra Perutkova is an expert in the relevant EC Programme Committees and member of the working group
for human resources of the Ministry of Education, Youth and Sports of the Czech Republic. She has gained
practical experience with EU framework programmes when coordination the FP7 project EuroNanoForum
2009 (http://www.euronanoforum2009.eu).

Zuzana Zelinkova, European Commission, Joint Research Centre (EC-JRC) — Institute for Reference
Materials and Measurements (IRMM), Geel, Belgium

Zuzana Zelinkova, Ph.D. is working as a post-doctoral research scientist at the European Commission's
Joint Research Centre, Institute for Reference Materials and Measurements (JRC-IRMM) in Geel, Belgium.
She graduated at the Institute of Chemical Technology Prague (ICT Prague), Department of Food Chemistry
and Analysis (currently Department of Food Analysis and Nutrition). Her scientific work focuses mainly on
food processing contaminants and their determination and validation of analysis method based on gas
chromatography with mass spectrometry. Knowledge and professional skills gained during the studies and
working at ICT Prague allowed her to get the postdoc position at the Standards for Food Bioscience Unit of
JRC-IRMM. She is working in the European Reference Laboratory for Polycyclic Aromatic Hydrocarbons
(PAHSs) which is responsible for supporting national laboratories across the EU Member States, organisation
of proficiency testing and assisting with the development and validation of analytical methods to harmonise
official controls and help with further development of PAHs analysis.

Josep Rubert, University of Valencia, Spain & Institute of Chemical Technology, Prague, Czech Republic

Dr. Josep Rubert has developed his doctoral Thesis in the Department of Preventive Medicine and Health
Public, Food Science and Forensic Medicine, Faculty of Pharmacy, Universitat de Valencia (Spain). Over
this period, Dr. Rubert was involved in development and optimization of analytical methods using LC—MS,
analyzing mycotoxins in foodstuff and biological samples. During his doctoral thesis, Dr. Rubert has
conducted two research stage visits. The first experience was carried out at the Cork Institute of Technology,
CIT, Cork (Ireland) under the supervision of Dr. Kevin J. James in laboratory PROTEOBIO, where he had the
opportunity to work, and for the first time, using UHPLC-HRMS. Secondly, Dr. Rubert was accepted to be
involved in a research at Institute of Chemical Technology, ICT Prague, under the supervision of Prof. Jana
Hajslova. This research was focused on the comparison of efficiency and efficacy of different extraction
procedures for analyzing mycotoxins using UHPLC—HRMS. His doctoral thesis was defended in May 2012 at
the Faculty of Pharmacy at Universitat de Valencia (Spain). During this time, 17 scientific papers were
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published and national and international conferences were attended. Actually, Dr. Rubert works at the
Institute of Chemical Technology of Prague, Department of Food Analysis and Nutrition, at a Postdoctoral
position. He is involved in metabolomics fingerprinting/profiling as a tool for food authentication, fraud
detection and new approaches.

HORIZON 2020 - NEW EU FRAMEWORK PROGRAMME SUPPORTING FOOD RESEARCH AND
INNOVATION

Patrik Kolar, Unit E.3: Food, Health, Well-being, Directorate E: Biotechnologies, Agriculture, Food,
Directorate General for Research and Innovation, European Commission, Patrik. KOLAR@ec.europa.eu

‘Horizon 2020’ (H2020) is the new European Framework programme for research and innovation (R&l)
covering the period 2014-2020, with an overall budget of approximately €72 billion. As a core element of the
‘Europe 2020 Strategy’ the Innovation Union and the European Research Area, H2020 has been designed to
respond to the economic crisis by investing in future jobs and growth, addressing people’s concerns about
their livelihoods, safety and environment, and strengthening the EU’s global position in research, innovation
and technology. H2020 integrates all EU-supported activities on R&l into a single programme to allow
support to projects "from the laboratory to commercial exploitation”.

Activities under Horizon 2020 are focused on three priorities: excellent science, industrial leadership and
societal challenges. Most of the activities related to food R&l are foreseen within the Societal Challenge (SC)
‘Food security, sustainable agriculture and forestry, marine and maritime and inland water research and the
bioeconomy’, which has a dedicated budget of €3,851 million.

Under this challenge, a number of research areas will be addressed including, in the food area: informed
consumer choices, healthy and safe diets and a competitive agri-food industry.

High level research, innovative models and new methodologies will be applied to investigate the preferences,
needs, behaviour, and lifestyle of consumers, to promote communication between consumers and the food
chain research community and its operators, to study the impact on diet related diseases and to identify
sustainable eating behaviours.

Healthy diets will be explored through research that will focus on providing dietary solutions and innovations
leading to improvements in health and wellbeing. The links between diet, ageing, chronic diseases and
disorders, and dietary patterns will also be investigated together with the nutritional needs and the impact of
food on physical and mental performance.

Safe diets will be achieved by addressing the need to monitor, control and trace chemical and biological
contamination throughout the food, feed and drinking water supply chain and new risk assessment strategies
will be explored and regulatory frameworks will be examined. New methods, tools and mechanisms will be
developed that will reinforce the integrated approach on food safety. Finally, food safety standards will be
created or improved in order to contribute to the safety of international trade.

The competitiveness of the agri-food industry will be enhanced through R&l that will include all stages of the
production chain (from design to the market) addressing such critical issues as affordability, quality,
traceability and logistics together with accompanying social, environmental and economic concerns.

At the time of writing, the proposal for H2020 is awaiting formal adoption by the Council and the European
Parliament. The first calls for proposals are foreseen for publication in December 2013.
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SYMPOSIUM WORKSHOP, NOVEMBER 5, 2013 (9:00-13:00)
WORKSHOP ON INFRARED SPECTROSCOPY, RAMAN SPECTROSCOPY AND

CHEMOMETRICS FOR MONITORING OF FOOD AND FEED PRODUCTS, LAB-TO-
THE-SAMPLE

A £
’ °, | %‘“
cra- g m
Chairs: Vincent Baeten & Juan-Antonio Fernandez Pierna, Walloon Agricultural Research Centre (CRA-
W), Gembloux, Belgium

8:30-9:00 Registration for the workshop
9:00-10:00 BASICS OF INFRARED AND RAMAN SPECTROSCOPY

Vincent Baeten, Walloon Agricultural Research Centre (CRA-W), Gembloux, Belgium
10:00-11:00 BASICS OF CHEMOMETRICS

Juan-Antonio Fernandez Pierna, Walloon Agricultural Research Centre (CRA-W),
Gembloux, Belgium

11:00-11:30 Coffee break

11:30-11:50 CHALLENGES OF VALIDATION OF SPECTROSCOPIC METHODS: THE EXAMPLE
OF MEAT AND BONE MEAL (MBM) DETECTION
Christoph von Holst, EC-JRC—Institute for Reference Materials and Measurements
(IRMM), Geel, Belgium

11:50-12:10 NEW TOOLS FOR THE DAIRY SECTOR BASED ON MIR AND NIR
SPECTROSCOPY
Clément Grelet, Walloon Agricultural Research Centre (CRA-W), Gembloux, Belgium

12:10-12:30 APPLICATION OF FT-IR SPECTROSCOPY FOR AUTHENTICATION OF
DISTILLERS DRIED GRAINS AND SOLUBLES (DDGS)
Thorben Nietner, Federal Institute for Risk Assessment, Berlin, Germany

12:30-12:50 TRANSFER OF METHODOLOGY FROM LAB TO INDUSTRY FOR THE
DETECTION OF ERGOT
Philippe Vermeulen, Walloon Agricultural Research Centre (CRA-W), Gembloux,
Belgium

12:50-13:00 DISCUSSION & CONCLUSION OF THE WORKSHOP
Vincent Baeten, Walloon Agricultural Research Centre (CRA-W), Gembloux,
Belgium

Vibrational spectroscopy, as Near infrared (NIR) or Raman, is the most widely used non-destructive technology in the food and feed
industries for the daily determination and quantification of qualitative parameters of the materials. The high throughput of the method,
the capacity to determine in one single analysis a panoply of parameters, the possibility to build a network of spectrometers together
with its potential use both on-line and at-line in a production plant made this technique even more attractive. These techniques provide
real-time analyses with an increased sample throughput. Moreover, more recent areas as hyperspectral imaging allow collection of
spectroscopic images at different levels from single kernel or particle levels to satellite. This is of great interest for laboratories that
control feed compound or cereals. Other decisive advantages of spectroscopic methods are the ability to determine simultaneously
different parameters and criteria, no use of reagents and reduced sample preparation.

The combination of these techniques with appropriate data treatment or chemometric tools should help to solve the deep and rapid
changes that the agro-food sector is facing with increasing consumer concerns about food and feed safety and quality issues. These
concerns arise in part from previous safety crises (e.g. dioxin, BSE, melamine) and in part from the health impact of food and feed. The
main outcome of these consumer demands is an increased need for appropriate techniques and methods to help producers, retailers
and processors to control and to track their products. Infrared and Raman spectroscopy combined with chemometric should allow to
build strategies that can be applied to check (on-line, at-line and at the laboratory level) the quality of food and feed materials, to detect
non conformity and subsequently to identify targeted or untargeted adulterants and contaminants among others.
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WEDNESDAY, NOVEMBER 6, 2013 (9:00-10:30)
EFSA SEMINAR ON RISK ASSESSMENT ON CONTAMINANTS IN FOOD AND FEED

4

- afsa

European Food Safety Authority

Chair: Mari Eskola, Acting Head of Unit, European Food Safety Authority, Unit on Contaminants, Parma,
Italy

9:00-9:15 EFSA CONTAM PANEL: HOW IT CARRIES OUT RISK ASSESSMENTS ON
CONTAMINANTS
Mari Eskola, EFSA CONTAM Unit, Parma, ltaly

9:15-9:30 COLLATION OF CHEMICAL OCCURRENCE DATA FOR EXPOSURE
ASSESSMENT
Fanny Heraud, EFSA DCM Unit, Parma, ltaly

9:30-9:45 EFSA CONTAM PANEL RISK ASSESSMENTS OF HEAVY METALS - THE
EXAMPLE OF MERCURY AND METHYLMERCURY IN FOOD
Katleen Baert, EFSA CONTAM Unit, Parma, Italy

9:45-10:00 EFSA CONTAM PANEL RISK ASSESSMENTS OF BROMINATED FLAME
RETARDANTS (BFRs) IN FOOD
Luisa Ramos Bordajandi, EFSA CONTAM Unit, Parma, ltaly

10:00-10:15 RISK ASSESSMENTS ON MYCOTOXINS IN FOOD AND FEED - SCIENTIFIC
OPINIONS OF THE EFSA CONTAM PANEL
Mari Eskola, EFSA CONTAM Unit, Parma, Italy

10:15-10:30 Questions and discussion

EFSA sponsors coffee break that follows after the seminar.

You are welcome to attend the EFSA seminar and continue with the discussions during the coffee break
sponsored by EFSA.
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WEDNESDAY, NOVEMBER 6, 2013 (16:00-18:00)

INTERACTIVE SEMINAR ON SAMPLE-PREP APPROACHES, SEPARATION
TECHNIQUES AND APPLICATION OF MASS SPECTROMETRY IN FOOD QUALITY /
SAFETY CONTROL: STEP BY STEP STRATEGIES FOR FAST DEVELOPMENT OF
ANALYTICAL METHOD

Sponsored by

Moderators:

Dr. Katerina Mastovska (Covance Laboratories, Greenfield, IN, USA)
Dr. Hans Mol (RIKILT Wageningen UR, Wageningen, the Netherlands)

Dr. Lukas Vaclavik (Institute of Chemical Technology, Prague, Czech Republic & Food and Drug
Administration, USA)

ANNOTATION

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 RAFA in
2011. Come to join the discussion, outline your vision, learn something new and have some fun!

All attendees on the board through your voting device!

Please note the capacity of the seminar is limited.
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THURSDAY, NOVEMBER 7, 2013 (9:00-12:30)

2" EUROPEAN AMS WORKSHOP ON AMBIENT MASS SPECTROMETRY IN FOOD
AND NATURAL PRODUCTS

A g
L

Associated event Ambient MS
training platform

www.qgsaffe.eu

Chairs:
Christian Klampfl, Johannes Kepler University, Linz, Austria
Facundo Fernandez, Georgia Institute of Technology, Atlanta, GA, USA

Workshop is dedicated to all laboratories concerned with food / natural products analysis. The mission of this
workshop is to introduce challenging innovations in ambient mass spectrometry-based measurements and,
last but not least, bring together all current and future users.

9:00-9:30 AMBIENT MASS SPECTROMETRY: A TUTORIAL
Facundo Fernandez, Georgia Institute of Technology, Atlanta, GA, USA

9:30-9:50 ACCURATE MASS FRAGMENT LIBRARY FOR RAPID SCREENING FOR
PESTICIDES ON THE SURFACE OF IMPORTED PRODUCE USING AMBIENT
PRESSURE DESORPTION IONIZATION WITH HIGH-RESOLUTION MASS
SPECTROMETRY
Sara Kern, United States Food and Drug Administration, Cincinnati, OH, USA

9:50-10:10 DIRECT FRUIT PEEL ANALYSIS BY DART-ORBITRAP-MSN
Marinella Farré, Department of Environmental Chemistry, IDAEA—-CSIC, Barcelona,
Spain

10:10-10:30 RAPID WINE PROFILING STRATEGIES: EXPLORING AN AMBIENT IONIZATION
METABOLOMICS APPROACH COUPLED WITH EXTRACTION TECHNIQUES
Elizabeth Crawford, Institute of Chemical Technology, Prague, Czech Republic

10:30-11:00 Coffee Break

11:00-11:30 NOVEL MS TECHNIQUES FOR THE ANALYSIS OF FOOD AND FOOD CONTACT
MATERIALS
Christian Klampfl, Johannes Kepler University, Linz, Austria

11:30-11:50 RECENT ADVANCES AND CHALLENGES OF AMBIENT IONIZATION MASS
SPECTROMETRY IN FOOD ANALYSIS
Michel Nielen, Wageningen University, Wageningen, The Netherlands

11:50-12:10 LESA ANALYSIS OF BACTERIAL SURFACE: FROM MICROBIAL
COMMUNICATION TO FOOD SAFETY
Ales Svatos, Mass spectrometry/Proteomics Research Group, Max Planck Institute,
Jena, Germany

12:10-12:30 DART-MS: AN OVERVIEW OF CONCEIVABLE APPLICATIONS IN FOOD
ANALYSIS AND AUTHENTICATION
Jana Hajslova, Institute of Chemical Technology, Prague, Czech Republic
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THURSDAY, NOVEMBER 7, 2013 (16:00—18:00)

SEMINAR ON FOOD SAFETY ISSUES BEYOND THE EU

USDA
Cipl e

Chair: James Lindsay, Ph.D, FAAM, Professor, National Program Leader Food Safety, U.S. Department
of Agriculture, Agricultural Research Service (USDA-ARS), Beltsville, MD, USA

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:20

17:20-17:40

17:40-18:00

PREHARVEST MYCOTOXIN CONTAMINATION OF AGRICULTURAL
COMMODITIES: CURRENT ISSUES ON DETECTION AND CONTROL

Deepak Bhatnagar, U.S. Department of Agriculture, Agricultural Research Service
(USDA-ARS), New Orleans, MD, USA

“MASKED” MYCOTOXIN DETECTION: WHAT IS A POOR CHEMIST TO DO?
Chris Maragos, U.S. Department of Agriculture, Agricultural Research Service
(USDA-ARS), Peoria, IL, USA

QUANTITATION OF AFLATOXINS FROM CORN AND OTHER FOOD RELATED
MATERIALS BY DIRECT ANALYSIS IN REAL TIME — MASS SPECTROMETRY
(DART-MS)

Mark Busman, U.S. Department of Agriculture, Agricultural Research Service (USDA—
ARS), Peoria, IL, USA

HEXABROMOCYCLODODECANE AS A PROTOTYPE OF THE ANALYTICAL
CHALLENGES OF EMERGING FLAME RETARDANTS IN FOODS

Heldur Hakk, U.S. Department of Agriculture, Agricultural Research Service (USDA-
ARS), Fargo, ND, USA

DIOXIN, FURAN, PCB, AND PBDE LEVELS IN U.S. FOODS:

SURVEY TRENDS AND CONSUMER EXPOSURE

Sara Lupton, U.S. Department of Agriculture, Agricultural Research Service (USDA—
ARS), Fargo, ND, USA

MULTI-CLASS, MULTI-RESIDUE ANALYSIS OF ENVIRONMENTAL
CONTAMINANTS AND PESTICIDES IN FISH USING FAST, LOW-PRESSURE GAS
CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY

Yelena Sapozhnikova, U.S. Department of Agriculture, Agricultural Research Service
(USDA-ARS), Wyndmoor, PA, USA
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THURSDAY, NOVEMBER 7, 2013 (16:00-18:00)

TUTORIAL ON TOOLS FOR MASS SPECTROMETRY-BASED METABOLOMIC DATA
PROCESSING AND ANALYSIS

Moderator: Dr. Tomas Cajka, Metabolomics Fiehn Lab, Genome Center, University of California, Davis,
USA

The metabolomics approach, aiming at global analysis of numerous targeted or non-targeted low molecular
compounds (metabolites) in a biological sample, has recently found its application in diverse research areas
including food quality and safety, and authenticity. A rapid growth of metabolomics has been enabled by
substantial advances in analytical techniques such as mass spectrometry (MS) coupled to liquid
chromatography (LC) or gas chromatography (GC), and nuclear magnetic resonance (NMR), all the
techniques facilitating analysis of a wide range of metabolites with diverse physicochemical properties and
occurring at different concentration levels. To process and interpret the complex data obtained within
metabolomic-based studies, advanced software algorithms of data handling are needed, consisting of data
processing, data pretreatment, and data analysis.

Data processing proceeds through multiple stages such as filtering, peak detection, deconvolution,
alignment, and normalization. The need of powerful data-processing methods gave rise to numerous
commercial as well as free tools implementing one or several steps of the data processing pipeline.

Data pretreatment represents another crucial step that can dramatically change the outcome of the data
analysis. This procedure typically involves centering and scaling of the original data to eliminate unwanted
systematic bias, while maintaining genuine differences in the examined datasets.

Data analysis involves the use of various chemometric tools. Unsupervised pattern recognition techniques
(represented mainly by principal component analysis) are often the first step of the data analysis in order to
detect patterns in the measured data. On the other hand, supervised pattern recognition techniques (e.g.,
partial least-squares discriminant analysis, linear discriminant analysis) use the existing information about
the class membership of samples to a given group (class or category) to classify a new “unknown” sample
using its pattern of measurement. From this point of view, the outputs of metabolomic data analysis may
differ depending on the purpose of investigation.

In most cases, there is also an interest in identification of the discriminating (bio)marker compounds. In this
case, the use of a high-resolution instrument enabling to obtain both single MS and MS/MS accurate mass
spectra is needed for reliable elemental formula estimation, which is typically followed by a database search.
In this tutorial, a brief overview of the key steps involved in data handling and interpretation in mass
spectrometry-based metabolomics (covering GC-MS and LC-MS instrumental platforms) will be presented.
Case studies and practical examples will be used to demonstrate these concepts.

80 6" International Symposium on Recent Advances in Food Analysis,
November 5-8, 2013, Prague, Czech Republic



VENDOR SEMINARS



VENDOR SEMINARS

VENDOR SEMINAR: NOVEMBER 6, 2013 (7:30-8:30)

FUNDAMENTALS OF SAMPLE PREPARATION METHOD DEVELOPMENT IN FOOD
ANALYSIS

() phenomenex’

.. .breaking with fradition™

Fundamentals of Sample Preparation Method Development in Food Analysis
Andrea Gheduzzi

Routine analyses of food and environmental samples are often confounded by the extremely complex nature
of the various sample matrices. The use of sample preparation techniques prior to gas or liquid
chromatography is often essential to the success of an analytical method as they can both remove potential
interferences and also greatly increase sensitivity. In this seminar, we will provide an overview of some of the
most commonly-used sample preparation techniques for food and environmental samples, and offer some
tips and tricks for maximizing their effectiveness.

6™ International Symposium on Recent Advances in Food Analysis, 83
November 5-8, 2013, Prague, Czech Republic



VENDOR SEMINARS

VENDOR SEMINAR: NOVEMBER 6, 2013 (13:15-14:15)

ENHANCING THE VALUE OF DIRECT ANALYSIS IN REAL TIME (DART)-MS BY
LEVERAGING SORBENT TECHNOLOGIES

~ A O
IO]Sense wANALYTICAL

Real-time science solutions

Deploying DART in Analytical Workflows

Facundo Fernandez, Georgia Institute of Technology, Atlanta, Georgia, USA

DART is the most popular of the plasma-based ambient mass spectrometry ionization techniques, allowing
for direct analysis of a variety of solid, liquid and gaseous samples without sample preparation. It can be
used both in quantitative and qualitative experiments, and can provide the information necessary for
identifying unknowns when coupled to high resolution accurate mass MS instruments. In this presentation we
will provide examples on how DART is being used in a multi-technique tiered approach to detecting falsified
medicines. Examples will include counterfeit contraceptives, antimalarials and antimicrobials. Tips and tricks
necessary for optimum DART operation will be provided, and a comparison with other ambient techniques,
such as DESI, discussed.

Low-level Pesticide Screening and Monitoring Wine Spoilage: Rapid Sample
Concentration for Quantitative Analysis by DART Mass Spectrometry

Elizabeth Crawford"z, Paola Domizio“, Brian Musselman’, C. M. Lucy Joseph3, Linda F. Bissons, Bart
C. Weimer” and Richard Jeannotte®®

’IonSense, Inc, 999 Broadway Suite 404, Saugus, MA 01906, USA

2 Department of Food Analysis and Nutrition, Institute of Chemical Technology, Prague, Technicka 3, 16628
Prague 6, Czech Republic

3 Department of Viticulture & Enology, University of California-Davis, Davis, CA 95616, USA

* Dipartimento di Gestione Sistemi Agrari, Alimentari e Forestali (GESAAF), Universita degli Studi di Firenze,
50144 Firenze, ltaly

® Department of Health and Reproduction, School of Veterinary Medicine, University of California-Davis,
Davis, CA 95616, USA

® Facultad de Ciencias, Universidad de Tarapaca, Arica, Chile

Pesticide screening and food spoilage monitoring are two important areas in food safety analysis. Rapid and
sensitive screening methods ensure timely identification of emerging issues and increased safety for the
public, as well as improved production conditions for manufacturers. A major source of wine spoilage
worldwide is caused by the yeast Brettanomyces bruxellensis, which is responsible for significant economic
loss in the wine and beer industries. Wines exhibiting a “Brett” character generally include medicinal and
barnyard odors that are attributed to two volatile phenols, 4-ethylphenol (4-EP) and 4-ethylguaiacol (4-EG).
When 4-EP and 4-EG are at levels less than 400 pg/L they contribute positively to the sensory complexity of
the wine giving it a spicy, smoky and leather aroma. However, when levels are greater than 620 pg/L, the
“Brett” character may be too strong and the wine contains off-flavor notes and is often no longer marketable.

A Direct Analysis in Real Time (DART) ambient ionization source was coupled to a high resolution accurate
mass (HRAM) quadrupole mass spectrometer for full scan pesticide screening and quantitative targeted
MS/MS analysis of 4-EP and 4-EG markers in wine spoilage. Both analyses employed a rapid unattended
sample concentration step using Twister stir bar sorptive extraction (SBSE) prior to ambient desorption
ionization. The detection limits were in the very low ppb range for the targeted wine analyses and
demonstrated an increased detection for a range of pesticides. Sample analysis time using the DART
ionization approach was 3 minutes or less per sample to thermally desorb the analytes directly from the
Twister sorptive stir bar surface. Rapid monitoring methods enhance consumer safety, protect the integrity of
the product and allow the manufacturers to take control to prevent economic losses.
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Leveraging Solid Phase Microextraction devices for removal of carbohydrates as a
means of improving the quality of DART-MS results

Brian Musselman, Robert Goguen and Joseph Lapointe, lonSense, Inc., Saugus, Massachusetts, USA

Determination of composition and quality of herbal supplements are time consuming due to the nature of the
active components and complexity of the sample matrix. In our work with DART-MS we observed that the
presence of carbohydrates limits the utility of the method by creating a matrix effect where significant ion
current is detected as the protonated sugars. In order to reduce the effect of those sugars on the results we
have incorporate solid phase micro-extraction (SPME) of supplement extracts as a simple sample prep
method for eliminating the sugar matrix effect. Flexible and rugged sorbent coated wire solid phase
extraction devices (Supelco LC—Probe devices) have been evaluated for use in this application. The sorbent
coated wires were utilized for both sample extraction and as a support for direct surface desorption ionization
facilitating rapid analysis.

Results using this new direct analysis from sorbent coated wire method with supplements and foodstuffs will
be described. Post-SPME Derivatization of samples to permit detection of thermally labile compounds such
as polyols will also be discussed with results from recent analysis of teas and supplements.
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VENDOR SEMINAR: NOVEMBER 6, 2013 (13:15-14:15)
BRUKER DALTONICS:

MASS SPECTROMETRIC STRATEGIES FOR THE ACCURATE QUANTITATION AND
SCREENING OF RESIDUES IN FOODS

Routine Quantitation of Pesticides by GC/MS/MS and LC/MS/MS
Kefei Wang, Bruker Daltonics

With approximately 1,000 pesticides being used globally, the requirement to monitor their correct use in
accordance to international guidelines is a challenging task. In this presentation we show how both GC and
LC -triple quadrupole mass spectrometry systems have been deployed to achieve rapid, targeted multi-
residue quantitative analyses with industry leading sensitivity, reproducibility and ruggedness. Examples of
real life analysis and methods development will be discussed.

The Next Generation of Ultra-High Resolution Q-TOF Platforms for Rapid Screening
of Unknown Contaminants in Food

Carsten Baessmann, Bruker Daltonics

Targeted, rapid screening of pesticide residues in foods is becoming more commonplace in food testing
laboratories and both nominal mass and high resolution, accurate mass LC-MS/MS systems have been
successfully deployed for this purpose. In this presentation we describe how state of the art, Ultra High
Resolution (UHR) Q-TOF technology and the Bruker PesticideScreener™ solution is used to screen for
hundreds of pesticide residues in complex food matrices. The continuous acquisition of both MS and All lon-
CID spectral data throughout the entire chromatographic process coupled with intelligent data processing
tools ensures the effective reduction of false positives and negatives.
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VENDOR SEMINAR: NOVEMBER 6, 2013 (13:15-14:15)

NEW LEVELS OF CONFIDENCE AND PRODUCTIVITY IN THE SCREENING AND
QUANTITATION OF RESIDUES AND CONTAMINANTS BY UHPLC/Q-TOF/MS

Agilent Technologies

New levels of confidence and productivity in the screening and quantitation of
residues and contaminants by UHPLC/Q-TOF/MS

Thomas Glauner', Guenther Kempe?, Elisabeth Varga®, Michael Sulyok®, Rainer Schuhmacher’,
Rudolf Krska® and Franz Berthiller’

1Agilent Technologies Sales & Services GmbH & Co. KG, Waldbronn, Germany
2lUA Saxony, Chemnitz, Germany

3 University of Natural Resources and Life Sciences, Vienna (BOKU), Dept. for Agrobiotechnology (IFA-Tulln), Christian
Doppler Laboratory for Mycotoxin Metabolism and Center for Analytical Chemistry, Tulln, Austria

There is an ever increasing number of residues and contaminants which need to be tested in our daily food.
The range of compounds includes pesticides, mycotoxins, packaging contaminants, and many others. For
many control laboratories it would be extremely interesting to expand their scope of analysis to potentially
include all these compound classes in one screening method. With modern Q-TOF LC/MS instruments,
allowing the analysis of most pesticides and mycotoxins much below the regulatory limits, this is within the
realms of possibility, not least since QUEChERS has proven its potential as generic sample preparation
technique. Qualitative screening with Q—-TOF analyzers in combination with comprehensive databases and
libraries does not always require having expensive standards for each contaminant on hand. However, in
complex matrices such as QUEChERS extracts of food, the challenge remains not only to find the targeted
contaminants, but to successfully rule out potential false positives, and at the same time to be as productive
as with LC triple quadrupole instruments.

In this presentation we show how this can be achieved when screening for pesticides and mycotoxins in
various food matrices by applying Agilent's 1290 UHPLC system coupled to a Q-TOF LC/MS system
operated in the All lons MS/MS acquisition mode. The All lons MS/MS allows for the CID fragmentation of
compounds without precursor selection, enabling the accurate mass acquisition of molecular ions and
fragments from the same compound. In combination with Agilent’'s unique offering of comprehensive
databases and libraries and together with the industry leading MassHunter software, the All lons MS/MS aids
in the successful elimination of potential false positives. The workflow was successfully validated for the
screening of pesticides in fruit and vegetables with a screening detection limit (SDL) below 5 pg/kg for most
pesticides in all tested matrices. Further examples from the qualitative screening of mycotoxins in nuts and
cereals will be shown, applying a new accurate mass database and library for mycotoxins and fungal
metabolites.

The All lons MS/MS workflow is perfectly integrated in the MassHunter software. Identification of
contaminants is done on multiple levels using a unique co-elution score for the molecular ions and
fragments, the comparison of area ratios, the accurate mass and isotope pattern matching of the molecular
ions and the accurate masses of the fragments. Fast data review is aided by powerful graphical features of
Batch- and Compounds-at-a-glance in combination of using all these ID criteria with MassHunter Quant
outlier flagging.
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INTRODUCING THE Rxi-PAH: A NEW OPTIMIZED GC COLUMN FOR PAH
ANALYSES

Introducing the Rxi-PAH: A New Optimized GC Column for PAH Analyses

PAH analyses are performed regularly throughout the world for both food safety and environmental testing
but challenges remain. The Rxi-PAH GC stationary phase was tailored specifically to meet these challenges.
Even difficult priority compounds, such as the European Food Safety Authority (EFSA) PAH4, are easily
separated and accurately quantified, results that cannot be achieved on typical GC columns.

An arylene modification and surface bonding of the stationary phase increase thermal stability and
ruggedness so relatively nonvolatile, higher molecular weight PAHs can be analyzed routinely without
interference from column bleed. For example, over thirty-five PAHs were analyzed in 33 minutes and
included coronene and the dibenzo pyrenes eluting at high temperature with better detectability, peak height,
than with other columns. In addition to this highly selective column, hydrogen carrier gas was explored with
GC-TOFMS. PAHs are ideal for analysis by hydrogen carrier GC—MS because they form strong molecular
ions and do not have problems with hydrogen reactivity. The fact that there is only one strong ion m/z signal
helps overcome some sensitivity loss when using hydrogen in GC-MS.

Excellent column efficiency means that the column can be trimmed for maintenance purposes many times
without losing critical PAH separations, including those that are part of environmental methods, as well as
food safety testing. Column trimming from 60 to 45 meters was performed and resolution of critical pairs was
maintained. Column ruggedness was tested with repeated injections of oyster and paprika QUEChERS
extracts.
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SHAQUE YOUR PESTICIDE ANALYSIS

SPEX Prep Ltd. T-

ShaQue your pesticide analysis
Mark Tutty and Erika Felici

We will look at the importance of good sample preparation to the analytical process. Using data from a
QUEChERS study, will demonstrate how mechanical equipment such as ShaQuer & GenoGrinder 2010 help
improve consistency, throughout and pesticide recovery from a variety of samples.

The importance of using high quality standards and QUEChERS reagents will also be discussed.
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GAIN CONFIDENCE IN YOUR RESULTS: EFFECTIVE APPLICATION OF THERMO
SCIENTIFIC TECHNOLOGIES FOR SAFER FOOD

Thermo

ENTIFIC

We will present recent developments and advances in analytical chemistry of emerging food contaminants
and residues. The presented applications will cover from novel application of gas chromatography coupled to
tandem mass spectrometry (GC-MS) for determination and confirmation of persistent pollutants like
polychlorinated dioxins and dibenzofurans (PCDD/PCDF) in foods. The potential of novel high resolution and
accurate mass spectrometry system for screening, quantitation and confirmation of growth promoters in urine
will be described. Finally, advanced stable isotope ratio mass spectrometry (SIRMS) approach for
assessment of authenticity and origin of foods will be presented.

Topics will be presented by guest speakers from leading scientific institutes across Europe and application
specialists of Thermo Scientific.

Legacy and emerging POPs in food; analysis using GC-MS/MS

Martin Rose, Food and Environmental Research Agency, York, UK

Measurement of dioxins in foods is probably the most challenging routine analysis carried out in order to
ensure compliance with regulations. This has until now been undertaken by highly specialized laboratories
equipped with high resolution mass spectrometers. These are sector instruments and require highly skilled
operators in addition to a variety of services and facilities such as cooling water, 3 phase power supply
etc.There are a variety of new and emerging contaminants and legacy contaminants that also pose potential
dioxin-like health risks — brominated and mixed halogenated dioxins fall into the first of these categories and
PCNs fall into the second. Recent advances in MSMS technology mean that this technique is a viable
alternative to HRMS for regulatory monitoring and also for investigating non-regulated or near-regulated
contaminants. This presentation will cover experiences of using the Thermo TSQ Quantum XLS Ultra as a
tool for analysis of foods for a range of environmental contaminants.

Q-Exactive a versatile Mass-Spectrometer to detect growth promoters in urine?

Marco Blokland, RIKILT, Wageningen, Netherlands

In Europe hormones are illegally used to enhance growth in cattle. Detection of abuse of growth promoters
usually takes place through targeted MS analysis on a limited set of substances. Attempts to detect growth
promotors in urine, using full-scan technologies, at residue levels in cattle urine has failed so far due to the
low concentration of these compounds present in samples of urine. Results of the exploration of the Q-
Exactive as a mass-spectrometer to detect growth promoters at residue levels in urine are presented.

Latest Developments in Isotope Ratio Mass Spectrometry: Authenticity control,
Fraud and Forensics in Food

Dirk Krumwiede, Thermo Fisher Scientific, Bremen, Germany

Isotope ratio mass spectrometry (IRMS) is a key technology for authenticity control and food testing. In a first
step prepared food samples are applied to the mass spectrometer using a variety of different sample inlet
systems including elemental analyzer, quuid and gas chromatography. The introduced sample is completely
converted into simple gases (e.g. CO,, H;) by combustion or high temperature conversion devices prior to
the final accurate determination of related isotope ratios (**C/*?C, 2H/'H, ®0/'®0, "®N/*N) in the sector field
mass spectrometer. These highly precise measurements allow the detection of non-authentic food products
or food fraud, like e.g. food supply chain adulteration. This presentation is aiming to give a brief introduction
into IRMS, which is followed by some specific application examples for IRMS in food analysis. Finally some
latest developments in the field of GC—IRMS will be presented including hyphenation and column connection
technology.
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THE CHANGING ROLE OF LC-MS/MS IN FOOD TESTING.
A LOOK AT THE LATEST SOLUTIONS FOR INGREDIENT PROFILING AND
CONTAMINANT DETECTION BY LC-MS/MS

AB SCIEX

The changing role of LC-MS/MS in food testing. A look at the latest solutions for
ingredient profiling and contaminant detection by LC—-MS/MS

Andre Schreiber, with guest speaker from Phenomenex

Food testing scientists work endlessly to monitor our food supply for hazardous chemicals and contaminants
to ensure human and animal safety, and that often means testing hundreds of samples for hundreds of
chemical compounds every day, and with a fast turnaround of results. This presentation will describe new
innovations in LC-MS/MS hardware and workflows that will empower labs to increase their throughput,
improve sensitivity, and expand their testing portfolio to cover a wider range of food safety applications than
ever before imagined.

Examples of the use of LC-MS/MS in ingredient profiling as well as the use of accurate mass incorporating
the latest software tools for contaminant screening as well as the use of micro LC in food testing will be
presented.
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ELIMINATING A BOTTLENECK: HOW ADVANCED EXTRACTION TECHNOLOGIES
IMPROVE THE SAMPLE PREPARATION PROCESS

Learn how to streamline your sample preparation with maximum speed and throughput for your everyday
extraction tasks. Explore and discuss cutting-edge developments with distinguished scientists.

Optimization of pressurized liquid extraction (PLE) for rapid and efficient mineral oil
extraction from cardboard packaging and dry foods

Sabrina Moret, Department of Food Science, University of Udine, Italy

Determination of phenolic compounds in above- and underground organs of
dropwort (Filipendula vulgaris Moench)

Jarostaw Leon Przybylt, Factuly of Horticulture, Warsaw University of Life Sciences, Poland
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THE TOXIMET SYSTEM — A REVOLUTIONARY TECHNOLOGY FOR THE ACCURATE,
SIMPLE AND AFFORDABLE ANALYSIS OF MYCOTOXINS, AND OTHER FOOD &
FEED TOXINS

NMet

enhancing food safety from producer to consumer

Introduction to the ToxiMet System

Raymond Coker, ToxiMet Limited, Kent Science Park, Sittingbourne, UK; E-mail: ray.coker@toximet.com

The ToxiMet System is a revolutionary technology for the measurement of mycotoxins in food. It is
composed of three main elements: the ToxiSep cartridge that cleans up the sample extracted from the raw
commodity; the ToxiTrace cartridge, on which the cleaned-up sample is immobilised; and, the ToxiQuant
instrument which rapidly, accurately and simultaneously measures the concentrations of individual toxins
which have been immobilised on the ToxiTrace cartridge. The ToxiQuant has been specifically designed to
be operated by non-scientists, at ambient temperatures as high as 50°C. The results are reported on an
interactive touch screen in less than 4 minutes.

The ToxiQuant instrument is composed of highly sophisticated, patent protected spectroscopic analysis
hardware and software, together with chemometric algorithms which simultaneously identify and quantify the
individual toxins immobilised on the ToxiTrace cartridge, without physically separating the toxins. This
affordable, unique combination delivers outstanding accuracy, at sub-parts per billion levels.

Current applications of the System include the simultaneous quantification of aflatoxins (B1, B2, G1, G2) in
edible nuts, rice, corn and figs, and ochratoxin A in dried vine fruit. Further applications will follow very
shortly, including the analysis of Fusarium toxins (including zearalenone, deoxynivalenol and fumonisins) in
wheat and corn.

The ToxiQuant produces quantitative data that is in excellent agreement with high performance liquid
chromatography (HPLC) with an approximately 70% saving in cost.

ToxiMet has carried out extensive research into the ToxiQuant instrument’'s Limit of Detection (LOD) and
Limit of Quantitation (LOQ) levels, using a statistical weighted linear regression method. The LOD and LOQ
limits for individual aflatoxins in commodities analysed are well below the EU regulatory limits for these
commodities (e.g. AFLB4, LOD = 0.20 ppb, LOQ = 0.67 ppb).

The ToxiMet System is currently in the process of gaining AOAC certification.

Demonstration of the ToxiQuant Instrument

Monika Szabo-Vezse, ToxiMet Limited, Kent Science Park, Sittingbourne, UK; E-mail:
monika.vezse@toximet.com

The employment of the ToxiTrace cartridge, containing immobilised toxins, in combination with the
ToxiQuant Instrument, to simultaneously measure each of the four individual aflatoxins, in four minutes, will
be demonstrated. The simplicity of the ToxiQuant will also be illustrated using its especially designed
interactive touch-screen.
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AUTOMATION OF MYCOTOXIN ANALYSIS — AN AUTOMATED SYSTEM FOR
MYCOTOXINS USING ON LINE IMMUNOAFFINITY CARTRIDGES IN CONJUNCTION
WITH HPLC

r-biopharm

Automation of mycotoxin analysis — An automated system for mycotoxins using On
Line Immunoaffinity Cartridges in conjunction with HPLC

Ria Rhemrev, Elizabeth Manning, Tilmann Bur, R-Biopharm AG, An der neuen Bergstrasse 17, 64297
Darmstadt, Germany

Automation and increasing efficiency play an important role in routine testing laboratories. R-Biopharm
Rhone NL and R-Biopharm Rhone Ltd, have developed a patented, ON-LINE affinity cartridge for aflatoxins
in collaboration with Spark Holland and Eurofins, Hamburg, which can be used prior to HPLC or LC-MS/MS.
The cartridges are used together with the Symbiosis ™ handling system from Spark, Holland and combine
automated on line sample application with quantitative analysis of aflatoxin B;. B, G4 and G,. The affinity
cartridge contains a monoclonal antibody that is specific for aflatoxins B1, B2, G1 and G2, coupled to a
hydrophilic polymer that can withstand high pressure. The technology is highly innovative and enables the
cartridge to be incorporated directly on-line with an LC system. The affinity cartridge offers highly specific,
sensitive, rapid and automated analysis for aflatoxins in a wide range of food matrices. Using the aflatoxin
affinity cartridge, the sample application, washing and elution is performed on line for up to a maximum of 12
samples before the cartridge is automatically removed and replaced with a new cartridge. This level of reuse
has been found to offer optimum cartridge performance and reduce the chance of interference or carryover.

The method has been validated with various products like cereal, peanut and dried fruit samples.

A key advantage of this process is that during the LC run of one sample, the next sample is simultaneously
passed through the affinity cartridge, reducing the time taken for subsequent sample clean up to almost zero.
The use of an on line affinity cartridge reduces labour, consumables and solvents, whilst improving
traceability, accuracy and reducing human error.
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INSIDE TIPS ON IDENTIFYING, APPLYING AND INTERVIEWING FOR JOBS

VIS J

VRS are the leading Scientific Recruitment Agency specialising in jobs within Analytical Chemistry,
predominantly Mass Spectrometry & Chromatography (HPLC, GC, LC-MS, GC-MS, ICP-MS, IR-MS).

With office locations in the UK, Germany and US we provide unparalleled expertise to jobseekers and
employers globally.

You are invited to a VRS Career Advice Seminar!

This Career Advice Seminar is designed by VRS Experts to provide you with in-depth knowledge of careers
available within the Analytical Chemistry (specifically Mass Spectrometry & Chromatography) and Life
Science sectors across Europe. We will discuss how best to identify and apply for opportunities, providing
guidance on writing CV’s and covering letters. VRS will provide you with a valuable insight into the interview
process with tips to maximize your success in securing your dream job! We will also invite your questions
and encourage a friendly and informal discussion to help everyone to succeed in their career ambitions
within this exciting industry.

Please join us to learn how to propel your career to the next level!

You are also welcome to speak with us at our Conference Career Centre for a confidential discussion
on how we can help you.

www.vrs-uk.net

+44 (0)161 976 4000

ms@vrs-uk.net

RAFA Exhibition contacts:
Sandra Rontree sandra.rontree@yvrs-eu.com
Sarah Palfrey spalfrey@vrs-uk.net
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IS THERE HORSE IN MY MEAT BALL?
THE FUTURE OF LC-MS/MS IN MEAT SPECIATION AND ALLERGEN DETECTION

AB SCIEX

Is there horse in my meat ball?
The future of LC-MS/MS in meat speciation and allergen detection

Stephen Lock

Following the UK Food Standards Agency (FSA)'s announcement in January that horse and pig DNA had
been identified in beef products sold by several supermarket chains, further testing across Europe and
beyond has revealed widespread incidences of such food contamination. However, like allergen analysis as
well most testing methods are based on detection of species-specific DNA in meat, using the polymerase
chain reaction (PCR) — which does not detect or identify proteins. This is a concern because DNA can be
easily disrupted or removed during standard meat processing and food manufacturing. As a result, horse
tissue or other contaminants remain undetected in food samples, despite strong presence of the
contaminating proteins. An alternative protein-based method, ELISA (enzyme-linked immunosorbent assay),
can be used to complement DNA testing, but this method has limitations, including that it detects only one
part of the protein and not multiple protein markers.

The LC-MS/MS-based methods presented offers a more accurate and reliable approach to meat speciation
than PCR or ELISA-based techniques or other indirect methods, and also allows for the detection of
veterinary drug residues in the same analysis, which is not possible by ELISA or PCR. The method is
developed using an Eksigent micro LC system coupled with an AB SCIEX QTRAP® 5500 LC-MS/MS system
and uses multiple reaction monitoring (MRM) to detect peptide markers for horse and is capable of providing
sequence information by acquiring a product ion scan for each triggered MRM which can be used to further
confirm the peptide’s / proteins and therefore the species identity. Using the same extraction and LC-MS/MS
method it is also capable of simultaneously of detecting veterinary drug residues by adding additional MRM
experiments. The method has been shown to be capable of simultaneously detected phenylbutazone below
10 pg/kg as well as a 1% contamination of horse meat in beef. This approach offers food analysts the ability
to detect multiple species and veterinary drug residues in a single approach which is not possible by any
other technique to date

Further to this the same work flow used in species detection can also be applied to allergen detection and
examples of the use of LC-MS/MS in allergen analysis in a variety of different matrices will also be shown.
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BRUKER CORPORATION:
LEADING SOLUTIONS FOR MONITORING FOOD SAFETY, QUALITY AND
AUTHENTICITY

An Introduction to Bruker’'s Market Leading Chromatography and Mass
Spectrometry Portfolio of Food Quality and Safety Testing Solutions

Joe Anacleto, Bruker Daltonics

The globalization of the food supply chain poses increasingly difficult challenges to producers and
governments tasked with maintaining the safety and quality of our food. With a constantly growing number of
potential contaminants and a strong public demand for food quality, new stringent regulations are being
introduced globally that escalate the need for advanced testing capabilities.

Modern systems based on gas and liquid chromatography coupled to tandem mass spectrometry are very
well suited to meet the challenges of rapid screening, identification or quantification of trace level chemical
residues in complex food matrices. In addition, inductively coupled plasma mass spectrometry is also an
ideal tool for rapid, low level detection of inorganic continuants within food products. This presentation will
provide an overview of Bruker’s lab-based chromatographic and mass spectrometric systems and how they
provide market leading performance, ruggedness and ease-of-use when used with our innovative software
solutions.

FT-NIR Analysis of Food Products from Lab to the Process

Alicja Spychala, Bruker Optics, Poland

Near Infrared Spectroscopy has been a well-established technique in the agricultural sector for decades and
is recently becoming more and more important in the food industry. Modern multipurpose spectrometers can
analyse both, liquid and solid samples and are the ideal tool for the non-destructive and rapid analysis of
incoming raw materials and finished products throughout the entire manufacturing process.

The FT-NIR technology offers a lot of advantages over classical wet-chemical and chromatographic
analyses. It is quick, cost-effective and safe, since no hazardous chemicals are used. It simply measures the
absorption of near-infrared light of the sample at different wavelengths. The recorded NIR spectrum is
characterized by overtones and combinations of the fundamental molecular vibrations of molecules
containing C-H, N-H or O-H groups, making NIR spectroscopy first choice for the analysis of organic
materials like edible oils, dairy products, condiments or meat products.

FT-NIR also avoids the typical error sources of the classical lab methods, e.g. during the sample preparation
stage. With only one measurement, multiple components can be analysed in less than one minute. Although
NIR spectroscopy is not a technology for trace analysis like for toxins, it will help the producer to constantly
monitor the quality of the goods along the production chain - from checking the incoming raw materials,
monitoring of intermediate products up to quality testing the finished product.

Beside lab and at-line analysis close to production FT-NIR is capable to analyse all kind of sample right in
the process means on-line or in-line. The instrument is placed somewhere close to production and fiber
probes or measurement heads are attached to it by fiber optic cables. The NIR light is send to the sampling
point and back over up to 100m and multiple points can be controlled by one instrument. This allows an
almost real-time monitoring of the production process. Rather than relying on single lab samples, plant
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operators with access to frequent results are able to dramatically reduce in-process variation and adjust the
process in time to avoid the production of out of spec product.

Food analysis by means of Total Reflection X-Ray Fluorescence (TXRF)
spectroscopy — Application for quality, authenticity and food fraud control

Armin Gross & Hagen Stosnach, Bruker Nano, Germany

In this study the feasibility and restrictions of TXRF spectroscopy for the analysis of trace elements in food
samples are evaluated. Main target of the investigation was to perform measurements with a minimum of
sample preparation and operation costs.

The analysis of solid certified reference materials (NIST 8436 — Wheat flour, DORM-3 — Fish muscle, NIST
1515 — Apple leaves) has proven that an accurate analysis of the elements P, S, Cl, K, Ca, Cr, Mn, Fe, Ni,
Cu, Zn, Se, Br, Rb, Sr and Pb is possible after a simple slurry preparation and quantification by means of
internal standardisation.

Liquid nutritional products were analysed by means of TXRF, inductively coupled plasma atomic emission
(ICP-AES) and mass spectrometry (ICP—MS). The results show good concordances between TXRF and
ICP-AES/ICP-MS methods for the investigated elements P, Ca, K, Mn, Fe, Cu, Zn and Se.

In addition to quality control measurements TXRF offers a fast and easy solution for authenticity analysis as
it was demonstrated by the analysis of a batch of Californian wine samples. Combined with additional
analytical methods like NIR or MALDI-TOF the TXRF method can also be a strong tool for food fraud
control.

Fast and Reliable methods for food authenticity, quality and safety control

Léa Heintz, Bruker BioSpin, Rheinstetten, Germany

The transfer of metabolomics approaches to food authenticity and quality control applications has rapidly
expanded in recent years.

Thanks to its unmatched reproducibility and transferability properties, the Nuclear Magnetic Resonance
(NMR) established itself as a unique and powerful tool for metabolomics analysis.

The NMR allows the simultaneous detection of very small changes in concentration of many compounds in
mixtures. These changes can be observed both in untargeted and targeted mode while running a single
experiment.

Standard operation procedures as well as extensive databases of authentic samples have been developed
for fruit juice and wine analysis.

The features of these fast and fully automated methods will be described in detail.

With the WineProfiling method, over 50 relevant parameters are quantified simultaneously, amongst which
alcohols, sugars, organic acids, amino acids, polyphenols and degradation parameters. Each individual
compound concentration is compared to the reference concentration distribution of authentic wines in order
to support interpretation of the results.

Furthermore, the method allows the prediction of the wine grape variety. Discrimination of geographical
origin and vintage are also available for German Riesling and will be extended soon to other wine grapes.

It will also be demonstrated how in the untargeted mode, any deviation from the normal model can be
detected, even for compounds that had not previously been identified.

Finally it will be shown how the procedures developed for juice and wine can be taken as models for many
other food materials.
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NEW APPROACHES FOR SAMPLE PREPARATION AND ANALYSIS BY MASS
SPECTROMETRY

Agilent Technologies

Determination of PCDD/F and PCB with the new automated sample preparation
system DECS

T. Bernsmann', U. Méhlenkamp', P. Fiirst', U. Aulwurm®, M. Baumann®

! Chemical and Veterinary Analytical Institute Miinsterland-Emscher-Lippe (CVUA-MEL), Miinster, Germany
2| CTech GmbH, Dorfen, Germany

The major PCDD/F and PCB contamination cases which have occurred in the food and feed chain during the
recent years demonstrate the need for fast and high throughput methods to identify and confirm non-
compliant samples and to trace back the contamination sources. For this purpose, a highly efficient clean-up
procedure is required to purify raw extracts prior to the final analytical separation and quantification.

With LCTech we developed a new method which focuses on the automation of our well-proven sample
clean-up procedure using the automated DECS System (LCTech). The principle of the method is based on
the clean-up of the acid stable PCDD/F and PCB on silica gel coated with sulfuric acid. A separation of the
PCDD/F from PCB is subsequently performed on a Florisil column. For further purification, both eluates of
the Florisil column are cleaned up on two different carbon columns which contain a different active carbon.
The PCB fraction can be split into a group of non-ortho PCB, and a fraction containing the mono- and di-
ortho PCB. This is important because the non-ortho PCB fraction includes PCB 126 and 169 which were
assigned the highest toxicity factors of the PCB (WHO 2005). If PCB 126 is measured along with the other
PCB, it may cause interferences, which can lead to a substantial overestimation of the PCB 126
concentration depending on the separation column. It is therefore essential to separate the non-ortho PCB
from the other PCB. The PCDD/F fraction also needs to be cleaned up on a carbon column to separate
matrix substances which may potentially interfere especially with the tetra-, penta- or hexa-CDD/F traces in
the mass spectrometric analysis. The advantage of the automated clean-up procedure is that the columns
are easy to handle and can be bought filled and ready-to-use. The whole process of column conditioning and
clean-up of the sample extracts is done automatically in 97 minutes. The recoveries for each congener
determined in a proficiency test material with the automated sample preparation system are in good
agreement with the legislation requirements laid down in Commission Regulation (EU) No 252/2012 and
range between the requested limits of 60% to 120%. A comparison study was performed on quality-control
samples and food samples of animal origin to evaluate the robustness of the new automated sample clean-
up system and also to compare the quantification using GC-HRMS and GC-MS/MS. All results demonstrate
the suitability of the automated LCTech sample preparation system and the GC-MS/MS system for a fast and
reliable routine analysis of PCDD/F and PCB congeners in foodstuffs and feedstuffs that meet the
requirements of European Union legislation.

Fast and Fully Automated Multi-Residue Pesticide Screening in Fruit / Vegetable
Extracts using a GC-Q/TOF

Chris Sandy', Jennifer Gushue? Maithilee Samant’, Hong Chen? Prerana Kapase®, Joerg Riener’

1Agilent Technologies Ltd., Winnersh, UK
2 Agilent Technologies Inc., Santa Clara USA
3Agilent Technologies GmbH & Co., Waldbronn, Germany

There is increasing demand to expand the scope of analytical methods employing GC/MS for food
contaminants to include many hundreds of analytes. Although many laboratories have migrated their multi-
residue pesticide methods from GC-MS to GC-MS/MS, as analysis suites become ever larger, concerns
inevitably arise over instrument duty cycle. Another approach is to use a GC-Q/TOF system in full spectrum
acquisition mode and to use the increased selectivity provided by high-resolution accurate mass
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measurements in order to measure, theoretically, an unlimited number of compounds. The additional
sensitivity and selectivity provided by the GC-Q/TOF is particularly relevant for the analysis of pesticide
residues in foodstuffs prepared by the QUEChERS sample preparation technique, where large amounts of
sample matrix may be present in the final extract.

This presentation will introduce the All lons workflow for the screening of pesticide residues in various
foodstuffs using a GC-Q/TOF and electron impact ionization in combination with a retention time locked GC
method, backflush for increased method robustness and a new accurate mass spectral database of
pesticides.

The All lons workflow for accurate mass GC—Q/TOF is seamlessly integrated in to the Agilent Mass Hunter
Qualitative software program and is similar to that of the All lons workflow used for screening contaminants
in foodstuffs with Agilent's Q-TOF LC/MS instrument. This new, comprehensive workflow for GC/MS
accurate mass data uses Agilent’'s proprietary Personal Compound Database and Libraries (PCDLs) to
identify compounds using their precursor (reference) and fragment ions. The workflow includes the use of a
new accurate mass PCDL that contains more than 700 pesticides and begins by looking for molecular
evidence by isotope pattern matching, followed by examination of the co-elution profiles of fragment ions of
target compounds. The introduction of a novel Co-elution Plot and Co-elution Score to visualize and express
the covariance of fragment ions with the precursor (reference) ion enables identification via accurate mass
fragment ions. Unlike competitive approaches, the Co-elution Score not only uses just the retention time, but
also the entire chromatographic peak information (including peak width and symmetry) to determine
covariance of fragment ions and the precursor (reference) ion.

The combination of retention time locking and accurate mass measurements by the All lons workflow
provides more confidence in target compound identification and facilitates the reduction / elimination of
potential false positives.
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INNOVATIONS IN FOOD ANALYSIS:

TIME-OF-FLIGHT MASS SPECTROMETRY IN COUPLING WITH SOPHISTICATED
SEPARATION AND SAMPLE PREPARATION TECHNIQUES

) RESTEK [GERSTEL,

Delivering the Right Results

Detailed food sample examination: One step target and non-target analysis of
contaminants by GC-hr-TOF MS

Jitka Zrostlikovd', Toma$ Kovalczuk', Kamila Kalachovd®, Lucie Drébovd’, Jana Hajslova®

"LECO European Technical Centre Prague, Sokolovska 219, Prague 9, 190 00; E-mail:
Jitka.zrostlikova@leco.cz

2 Institute of Chemical Technology, Prague, Technicka 3, Prague 6, 160 00, Czech Republic

Today requirements in the analysis of food contaminants target at low ppb concentration levels and require
confident confirmation of identity. At the same time, the methodics of sample preparation tend to be more
time-efficient and universal, which results in less clean extracts and more potential matrix interference.
Therefore new technologies of GC— and LC-MS analysis need to be implemented to meet the above
requirements. New LECO multireflecting GC-TOF MS provides mass resolution 50,000 (at m/z 219) and
mass accuracy 1 ppm at data acquisition rate up to 200 Hz. In this presentation the results from the analysis
of pesticide residues and other contaminants in heavy food matrices will be demonstrated.

“Productivity and Simplicity” Automation of Sample Preparation workflows for the
Food Laboratory

Oscar G. Cabrices
GERSTEL, Inc. USA, 701 Digital Drive, Suite J, Linthicum, MD 21090; Email: ogcabrices@gerstelus.com

Food Safety laboratories around the world are trying to find ways to minimize sample preparation and
enhance productivity. The adaptation of modern GC/MS and LC/MS instrumentation is desired due to the
high sensitivity and selectivity they provide. This presentation will describe how different sample preparation
technique can be simplified and automated using the GERSTEL MPS autosampler for food residue analysis.
Some of the applications that will be highlighted are:

- Derivatization and Extraction of Glyphosate and other polar pesticides from drinking water and food
commodities

- Extraction and determination of mycotoxins in corn and feed samples

- Determination of Total Fat, Saturated Fat, Monounsaturated Fat and Trans Fat Content in
Food Samples

- Extraction and Detection Acrylamide in Brewed Coffee Samples

Analysis of Herbal Teas for Pesticides and Biologically Active Compounds with
QuECHhERS and GCxGC-TOFMS

Jack Cochran, Michelle Misselwitz, Julie Kowalski, Restek Corporation, 110 Benner Circle, Bellefonte,
PA, USA; E-mail: jack.cochran@restek.com

The QUEChERS sample preparation method was applied to herbal teas, which are advertised to have
important health benefits or even medicinal properties. The powerful separating power of GCxGC was
combined with a TOFMS to screen for biologically active compounds in these tea extracts via full mass
spectra. A GCxGC-TOFMS method was also developed to do pesticide analysis on the same QUEChERS
extracts.
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A NEW HIGH-SPEED GC-MS/MS SYSTEM FOR TARGETED AND UNTARGETED
FOOD ANALYSIS

) SHIMADZU

Excellence in Science

Fast, easy and efficient untargeted and targeted food analysis by using a novel
high-speed GC-MS/MS system

Peter Q. Tranchida, Luigi Mondello, University of Messina, Italy

The present seminar is focused on the use of a novel «unified» high-speed triple quadrupole mass
spectrometer, under fast and very fast GC conditions. The MSMS device is capable of rapid operation under
full-scan conditions, generating MS-database matchable spectra; additionally, the new instrument can
produce MSMS spectra with frequencies of up to a 100 Hz. Moreover, the MS system can also be operated
in the simultaneous full scan/MSMS mode. The latter characteristic makes untargeted and targeted analysis
possible, in the same application. A series of fast GC-MSMS food applications will be shown, demonstrating
the exceptional features of the instrument. The final part of the seminar will be devoted to the use of the
tandem mass spectrometer under extreme GC conditions, namely those generated in comprehensive 2D GC
experiments.

A novel GC-MS/MS system for highest sensitivity, aquisition speed and ease of use

Rebecca Kelting

For Food safety analysis sensitivity is one of the important factors. The GCMS-TQ8030 triple quadrupole
mass spectrometer starting from the high efficiency ion source to the patented overdrive lens in front of the
detector matches highest requirements. The advanced scanning speed protocol allows to acquire high
speed data (20,000 amu/sec in scan mode, 600 transitions/s in MSMS). No cross talk is measured in MRM
mode. Easy maintenance and user guiding pictures (MSNavigator in the GCMSsolution software) reduces
downtime to a minimum.
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INNOVATIVE ANALYTICAL TOOLS FOR MULTI-RESIDUE ANALYSIS: FROM
ULTIMATE SENSITIVITY TO EFFICIENT DATA HANDLING AND INTERPRETATION

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Residue Analysis on the Crossroad: the Need of Non-Target Screening in Food and
Animal Feed by UHPLC-HR-Q-TOF MS as Alternative for the Conventional Target
Screening Approach

J. Luetiohann, F. Schreiber, J. Kuballa, E. Jantzen, GALAB Laboratories GmbH, Max-Planck-Stral3e 1, D-
21502 Geesthacht; Email: luetiohann@galab.de

Presently the prevailing method for determining pesticides, Vet drugs and other legislative relevant
contaminants in food and animal feedstock is a targeted approach using LC/MS/MS or GC/MS/MS. The
definitions of methodologies and its target compounds are mainly based on the juridical requirements as well
as customer requests on known residuals of which relevance is mostly based on historical experiences.

New active substances, contaminants and substances, not in the mainstream of public awareness, are often
overlooked hitherto the inherent methodology of targeted analytical technologies. In an increasingly
globalised World with foodstuff and packaging materials from a multitude of suppliers and origins, a targeted
screening will inherently risk of omitting potential unwanted and toxic contaminants.

The goal of our development project was to develop a sensitive non-targeted screening methodology for
determination of pesticides, Vet Drugs and other contaminants in Food and Animal feedstock using high
resolution UHPLC and QToF MS technology. The Screening Detection Limits (SDL) for these substances
should be below the MRL and/or no more than 5% false negatives should be accepted.

After intensive investigations on routine screening equipment in the high resolution mass spectrometry
range, the selection was made on a UHPLC QToF (Acquity UPLC and Xevo G2-S QToF, Waters
Corporation). This UPLC-MS system uses the so-called MSF technology with a large library which can
rapidly identify and quantify targeted compounds using a sophisticated software approach. Furthermore and
in the same sample run, unknowns can also be isolated and possibly identified using compound-specific
characteristics, such as accurate mass, the identification of adducts, fragmentation patterns, retention time
and isotope ratios.

The validation of this non-targeted screening method was carried out using the current SANCO document
12495/2011 and also the Guidelines for the Validation of Screening Methods for Residues of Veterinary
Medicines (Community References Laboratories Residues) and was successful for more than 600 selected
pesticides, 200 Vet Drugs and 250 other contaminants of relevance. The SDLs were in the range from 1 to
10 pg/kg. This novel approach in analytical work will in the near future replace the tandem MS systems,
which will be continued in the usage for confirmatory analytical work.

New technology solutions to increase the scope of food analysis capabilities

Sara Stead, Waters Corporation

Ensuring the quality and safety of the food supply in accordance with the ever increasing regulatory and
consumer demands represents a significant analytical challenge. The focus of this presentation is to provide
an overview of Waters recent technology developments designed to aid the work of the food analysis
laboratory from the new Acquity QDa detector making MS accessibility a reality to ion mobility enabled QTof
MS for non-targeted multi-residue screening in complex samples.

Informatics tools for streamlining the validation process

David Wayland, Waters Corporation

Introduction to UNIFI and NuGenesis capabilities showing the application of processing and data reporting
tools and the industry perspectives using data generated as part of an independent validation study (SANCO
12495) of the pesticide screening solution.
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L-1
NEW RESEARCH CHALLENGES IN FOOD
QUALITY AND SAFETY CONTROL

Elke Anklam"

" European Commission, Joint Research Centre, Institute for
Reference Materials and Measurements, Retieseweg 111, 2440
Geel, Belgium

*Corresponding author — E-mail: elke.anklam@ec.europa.eu, Phone:
+32 14 571292

The main challenges for all stakeholders involved in the food
safety and food security sector relate to the availability of
high quality, nutritious, safe and functional food
accommodating a range of lifestyles and incomes. As the
access to safe food is a basic human right, it is important to
supply safe and wholesome food in sufficient amounts to the
society. Globalisation and international trade have drastically
changed the way that food is produced, processed,
transported, and consumed and raise the need for a more
holistic and integrated approach to assure the safety of the
food chain. With respect to food control, it is desirable to
achieve a high quality and uniformity of test results
throughout the EU and at global level, in particular in those
areas where legal limits for hazardous substances in food
need to be respected and enforced if necessary. The use of
harmonized or standardized testing methods is mandated by
EU legislation to guarantee that only safe food reaches the
market. It is important to carry out underpinning research to
understand the complexity of behaviour of food components
through the whole food chain. This is of particular
importance when there may be an impact of food on
consumers' health such as food allergens or other harmful
substances (natural or man-made) in food. It is likewise
important to protect consumers against frauds. Food fraud is
a criminal activity, which usually does not pose a threat to
public health. However, this is not always the case as
experienced even lately. It is a great challenge to predict
potential problems related to food authenticity and frauds.
Converging technologies (nano — biotech — ICT) are used to
create food with new functionalites with the aim of
increasing product safety, product shelf-life, health benefit,
convenience of use, and profitability, and decreasing input of
resources, and transaction costs. However, the overall
impact of those novel technologies has not been thoroughly
evaluated yet and is of concern to the general public. This
presentation will elaborate on these challenges by using
examples from the recent past and such to be expected in
the near future.

Keywords: Food Safety, Food Quality, Food Frauds, Harmonisation,
Underpinning Research
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FOODOMICS: PRESENT AND FUTURE
CHALLENGES IN FOOD ANALYSIS IN THE
POSTGENOMIC ERA

Clara Ibaiiez', Alberto Valdes?, Carolina Simo®, Miguel
Herrero*, Elena Ibafiez®, Virginia Garcia-Canas®,
Alejandro Cifuentes’

1234567 Foodomics Lab, CIAL, CSIC, Madrid, Spain
*Corresponding author — E-mail: a.cifuentes@csic.es, Phone:
+34910017955

Nowadays, the use of advanced “omics” tools in food
science and nutrition allows investigating topics that were
considered unapproachable few years ago. This trend has
generated a new discipline defined for the first time by our
group as “Foodomics” [1-4]. Safety, quality and bioactivity of
foods and food ingredients are investigated in Foodomics
through the application and integration of advanced omics
technologies, including genomics, transcriptomics,
proteomics and/or metabolomics. The main goals of
Foodomics are to improve consumers’ well-being, health and
knowledge [1-4]. In this work, we will present the last results
obtained in our laboratory following a Foodomics strategy to
investigate the anti-proliferative effect of dietary polyphenols
against human cancer cells. The present work will give
additional information on how some dietary polyphenols are
able to modulate specific metabolic pathways in the cancer
cells, providing new evidences at molecular level on the
antiproliferative effect of this type of compounds.

[1] Cifuentes, A., J. Chromatogr. A 1216 (2009) 7109-7110.

[2] Herrero, M., Simo, C., Garcia-Cafas, V., lbafiez, E.,
Cifuentes, A., Mass Spec. Rev. 31 (2012) 49-69.

[3] Garcia-Cafas, V., Simo, C., Herrero, M., Ibafiez, E.,
Cifuentes, A., Anal. Chem. 84 (2012) 10150-10159.

[4] Ibafiez, C., Valdés, A., Garcia-Cafas, V., Simé, C., Celebier,
M., Rocamora, L., Gémez, A., Herrero, M., Castro, M,
Segura-Carretero, A., Ibafez, E., Ferragut, J.A., Cifuentes A.,
J. Chromatogr. A 1248 (2012) 139-153.

Keywords: Foodomics, metabolomics, polyphenols, cancer
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RECENT AND FUTURE DEVELOPMENTS OF EU
POLICY ON CONTAMINANTS IN FOOD

Frans Verstraete'

" European Commission, DG for Health and Consumers, Brussels,
Belgium

*Corresponding author — E-mail: Frans.Verstraete@ec.europa.eu,
Phone: +32 2 29 56359

The EU legislation on contaminants in food fulfils two
essential objectives: the protection of public health and
removal of internal barriers to trade within the EU. Council
Regulation (EEC) No 315/93 of 8 February 1993 laying down
community procedures for contaminants in food is the
framework for the Community action on contaminants. This
Framework Regulation provides that food containing a
contaminant in an amount which is unacceptable from the
public health viewpoint shall not be placed on the market
(food can only be placed on the market when it is safe).
Furthermore it is foreseen that - contaminant levels shall be
kept as low as can reasonably be achieved by following
good practices at all stages of the production chain -in order
to protect public health, maximum levels for specific
contaminants shall be established where necessary; -the
consultation of a scientific body (EFSA) for all provisions
which may have an effect upon public health is mandatory.
To reduce the presence of contamination in the food supply
"prevention is better than cure". Therefore there it is
important to encourage preventive actions such as good
agricultural practice, good manufacturing practices, good
storage conditions, use of improved sorting procedures etc...
Prevention requires knowledge and acquiring knowledge
requires research. Legislation on contaminants needs
continuously be updated to ensure a continuous high level of
human protection and to address the challenges with which
the risk managers are faced. However there are changing
trends in the EU policy on contaminants in food. The
presentation will focus on the recent and expected future
changes in EU-legislation on food contaminants. The
following topics will be addressed while highlighting the
challenges and the issues at stake: - mycotoxins: Alternaria
toxins, citrinin, phomopsins, ergot alkaloids, T-2/HT-2 toxin,
sterigmatocystin, masked (hidden/bound) mycotoxins,
metabolites of mycotoxins. - plant toxins: pyrrolizidine
alkaloids, tropane alkaloids, opium alkaloids,
tetrahydrocannabinol, — process contaminants: acrylamide,
MCPD esters and glycidyl esters, PAH, ... — environmental
contaminants, including POPs: Brominated flame retardants
(BFR), perfluoroalkylated substances (PFAS), dioxins and
dioxin-like PCBs, perchlorate, cadmium, inorganic arsenic,
lead, (methyl) mercury — the impact of changing weather
conditions on the prevalence of certain contaminants in the
food chain and the consequences for EU-policy on
contaminants — future issues.

Keywords: Food contaminants, EU legislation

L-4
CHALLENGES IN FOOD (AND HUMAN) LIPIDS’
ANALYSIS

Jana Hajslova', Vojtech Hrbek? Hana Novotna®, Ondrej
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Lipids are a large and diverse group of naturally-occurring
compounds that store energy, give structure to cell
membranes, and, as ‘molecular messengers’, they serve as
signalling molecules. Considering foods nutritional value,
lipids are one of the key components, they are e.g. a source
of essential components such as polyunsaturated fatty acids
(PUFA), they support absorption of fat soluble vitamins etc.
For in-depth structural and quantitative characterization of
various lipid classes and their distribution within food crops
and/or products, instrumental platforms based on advanced
chromatographic methods coupled with mass spectrometric
detection represent currently the most challenging option.
In our studies, we focused on application of these novel
strategies for monitoring of lipids changes during storage
and processing, i. e. under conditions when they may
undergo various degradative processes such as oxidation.
Compounds generated through oxidation reactions are
related to undesirable sensory and biological effects. In
addition to cytotoxic and genotoxic compounds, free
radicals, products of lipids peroxidation also co-oxidize some
vitamins, and thereby impair the nutritional quality of the
foods. A high number of methodologies enabling
determination of both primary and secondary oxidation
products has been developed and implemented. However,
some of these classic approaches such as peroxide value
illustrating early stages of lipids oxidation, are highly
empirical and their accuracy is rather questionable since the
results vary with details of the procedure. Also thiobarbituric
acid (TBA) test often applied for measurement of the extent
of lipids oxidation has been criticized as being non-specific
and insensitive for the detection of low levels of
malonaldehyde. Not surprising that introduction of modern
instrumental techniques that enable rapid obtaining of more
comprehensive and specific information is urgently needed.
In addition to introduction of modern analytical methods for
assessment of lipids qualitative parameters, we also were
concerned with introduction of novel non-target screening
strategies enabling lipids authentication. This presentation
involves several case studies documenting challenges in
lipids analysis:

e Simple and fast sample preparation strategy based on
partition in ternary solvent system enabling, in a single
step, fractionation of fish lipid classes according their
polarity.

e Application of an ambient high resolution mass
spectrometry (HRMS) employing direct Analysis in Real
Time (DART) ion source for an assessment of lipids
quality with regards to content of primary and secondary
oxidation products

¢ Authentication of food lipids using fingerprinting / profiling
strategy based on DART-HRMS, lipidomics

e Employing supercritical fluid chromatography (SFC)
coupled with high definition mass spectrometry (HDMS)
for analysis of frying oils and lipids isolated from human
adipose tissue.
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COMBINED (E)SEM AND ICP-MS APPROACH
FOR THE SUCCESSFUL QUALITATIVE AND
QUANTITATIVE ANALYSES OF METAL MICRO-
AND NANO-PARTICLES IN FOOD PRODUCTS
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Umberto Casellato’, Maria Careri®
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The food sector is going to gain many potential advantage
benefits from emerging nanotechnology applications, but there
are still a lot of doubts and not deeply understood aspects
concerned with health and safety issues for consumers. In this
context, inorganic nanoparticles such as metals and metal
oxides are considered to be the most hazardous being non-
biodegradable, and potentially they may be retained for a long
time leading to an accumulation. Hence, even though a range of
methods for the detection and characterization of NPs are
available [1], clearly it is necessary to improve the knowledge of
the ways for correctly measuring them also with the final aim of a
future regulation or risk assessment approach [2]. We have
developed and validated new analytical methods based upon the
use of a combined SEM and ICP-MS approach for the qualitative
and quantitative analysis of metal micro-nanoparticles in food
products. Attention was paid to the development of a sample
preparation protocol aimed at avoiding artifact formation (i.e.
particle aggregation or particle agglomeration). For this purpose,
precooking/defatting steps (where necessary) were combined
with enzymatic treatments and membrane filtration. In addition,
the method was conceived in such a way to obtain a single filter
suitable for both ICP-MS and SEM-EDS analyses, in order to
match the information coming from the different analytical
techniques related to the same sample. The ICP-MS method
was validated in terms of linearity (0.8-80 pg/g and 0.09-9 ug/g
for Fe and Ti respectively), quantification limits (0.73 pg/g for Fe
and 0.09 pg/g for Ti), repeatability (RSD% equal to 10% for Fe
and 20% in wheat matrix as an example) and extraction
recoveries (93+2%—-101+2%). To our knowledge, this is also the
first example of a method based on SEM-EDS measurements
validated according to European guidelines for particle detection
and quantification in real food samples, working in a dimensional
range from 1 to 100 pym with an estimated error in size
determination equal to 0.5 ym. The potential of an ESEM-FEG
instrument was then exploited for a better investigation of the
morphology and low dimension distributions of particles in food
ingredients and finished products having the nanoscale level as
a target [3]. Finally, these analytical strategies were successfully
applied for the quantitative determination and the morphological
and dimensional characterization of particles isolated from
different raw materials and food products, like common wheat,
semolina, pasta and bakery products.

[11K. Tiede, A.B. Boxall, S.P. Tear, J. Lewis, H. David, M. Hassellov
(2008) Food Additives and Contaminants 25, 795-821

[2] European Food Safety Authority Journal (2011) 9(5), 2140-2177

[3] D. Beltrami, D. Calestani, M. Maffini, M. Suman, B. Melegari, A.
Zappettini, L. Zanotti, U. Casellato, M. Careri, A. Mangia (2011)
Analytical and Bioanalytical Chemistry, 401(4), 1401-1409

Keywords: Metal micro-nanoparticles, food, inductively coupled
plasma-mass  spectrometry, environmental scanning electron
microscopy, sample treatment
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MYCOTOXIN MAPPING OF 960 GLOBAL BEER
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MICROSPHERE IMMUNOASSAYS

Jeroen Peters”, Diana Chan?, Ruud van Dam®, Theo de
. E—— . .
Rijk?, Willem Haasnoot’, Michel Nielen®

123456 RIKILT Wageningen UR, Wageningen, the Netherlands
*Corresponding author — E-mail: jeroen.peters@wur.nl, Phone:
0031.317.480579

Beer is one of the oldest alcoholic beverages known in the
world. By using instrumental analysis, remnants of beer-like
products were found in ancient pottery jars dating more than
7,000 years back. With a total global beer consumption of 189
billion litres in 2011, beer is the most popular alcoholic beverage.
Nowadays, craft beer is increasingly popular and is often
referred to as “the new wine”. New micro-breweries are
emerging rapidly and they claim a bigger market share every
year. These new breweries are very creative and responsible for
a whole range of new beer styles. In 2012 the database of a
globally respected beer rating website (www.ratebeer.com)
contained 184,000 unique beers which could be divided over 73
original beer styles. Regardless of the style, the four basic
ingredients of beer are; water, barley, hops and yeast. Barley,
and to a lesser extent hops, can be contaminated with
mycotoxins. They are very stable and, to a certain extent, can
survive the very stringent brewing process. During steeping,
germination and kilning contaminating fungi are still able to grow
and produce mycotoxins. This is also the process where
seedlings most likely conjugate certain mycotoxins into masked
forms. The Multi-Analyte Profiling technology used in our
research features color-encoded microspheres. Using this
suspension array format we have built a fast direct inhibition
immunoassay for the simultaneous detection of the mycotoxins
aflatoxin B1 (AFB1), fumonisin B1 (FB1), deoxynivalenol (DON),
ochratoxin A (OTA), zearalenone (ZEA) and T-2 toxin (T-2). The
specific monoclonal antibodies were coupled to the
microspheres. For the detection we created unique fluorescent
reporter molecules by the conjugation of the aforementioned
mycotoxins to R-Phycoerythrin. Both flow cytometry and planar
array formats were used during the development of this assay.
The developed assay was applied to 960 international beer
samples covering 58 beer styles, originating from 36 counties of
which 45% were craft-brews. Based on the mapping results, as
well as style and origin, 170 beers were selected for confirmation
by a beer dedicated multi-mycotoxin LC-MS/MS method. This
multi-LC-MS/MS method detects the same 6 mycotoxins, as well
as their available metabolites and masked forms. As expected,
DON and DON3G were the main contaminants. In some beers
DON (most times combined with DON3G) concentrations easily
exceeded the tolerable daily intake. Often the level of DON3G
exceeded the level of DON with an absolute maximum of 1109
ng/ml DON3G compared to 363 ng/ml DON in one beer. FB1
was especially found in Southern European adjunct beers and in
South African home-brewed beers with a maximum of 50 ng/ml.
In some of the South African home-brews the presence of AFB1
was confirmed by the multi-LC-MS/MS method. Further
confirmations are still pending. This fast and robust multiplexing
assay was also validated as a screening assay for barley.

Keywords: Mycotoxins, beer, microspheres, flow cytometry, planar
array
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Nowadays, interest in food authenticity has become more
and more important. Therefore, development of analytical
methods for the detection of adulteration and assessment of
authenticity of food and beverages is vital; even more if this
product is very much appreciated by the consumers. This is
the case of wine. Wine is made of the fermented juice of any
of various kinds of grape. Different varieties of grapes and
strains of yeasts produce different types of wine, and the
final product may contain tens of thousands of chemical
compounds in amounts varying from a few percent to a few
parts per billion. However, the adulteration has been
commonly described due to its high cost. For example, wine
fraud is a form of fraud in which wines are adulterated,
usually with the addition of cheaper products, the
substitution of labels and/or incorrect declaration of origin.
With these premises, it is vital the applicability of “omics”
science, in this case metabolomics [1, 2]. The metabolomics
fingerprinting approach, aiming at global analysis of
numerous targeted or non-targeted low molecular
compounds (metabolites) in a biological sample, has
recently applied to diverse research areas, such as
medicine, foods, plants...etc. Furthermore, the applicability
of metabolomics has been related to recent advances in
analytical techniques, such as mass spectrometry coupled to
liquid chromatography. In this research, in order to avoid any
possible discrimination of metabolites a direct injection of
358 wine samples, provided by Bundesinstitut fur
Risikobewertung (BfR), was carried out. In parallel, generic
settings were applied using a UHPLC-Triple TOF 5600 (AB
Sciex) during the method development in order to obtain
wine profiles containing as many compounds as possible.
Consecutively, data analysis involved the use of various
chemometric tools, such as Marker View (AB Sciex) and
SIMCA (Umetrics). In this research, supervised pattern
recognition techniques, PCA (Principal Component Analysis)
was studied. The PCA-DA, discriminant analysis, of
metabolomics fingerprints revealed clear differences
between varieties of grape in red wine, as well as for the
classification of white wine according to varieties of grape.
As an example, the identification of markers showed that the
most  significant  Tempranilo  marker was  7,8-
Dihydrovomifoliol 9-rhamnosyl-(1-6)-glucoside, precursor of
aroma. These markers were identified using complementary
tools of PeakView (AB Sciex), such as Formula Finder
(Elemental composition), IDA explorer (MS/MS pathway) and
different libraries available on-line.

[1] Wishart, D. S. Trends in Food Science & Technology 17
(2008) 482-493.

[2] Hajslova, J., Cajka, T., Vaclavik, L. Trends in Analytical
Chemistry 30 (2011) 204-218.

Keywords: Wine, Metabolomics, LC-HRMS, Authenticity
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We are exposed to multiple chemical threats through food,
water and the environment. Many excellent techniques have
been developed to measure these contaminants in feeds,
foods and water and indeed human exposure has also been
measured in some cases. The great difficulty with detecting
exposure in humans in that traditional analysis to detect
compounds and their metabolites will. only give an indication
of very recent exposure. The importance of having tools for
detecting indirect measurements of longer term exposure
has now been realised and the use of biomarkers in
exposure studies is now a rapidly growing field in food
safety. Biomarkers can be considered to be chemicals,
metabolites, susceptibility characteristics, or changes in the
body that relate to the exposure of an organism to a
chemical compound. Biomarkers have the ability to identify if
an exposure has occurred the route of exposure, the
pathway of exposure and the resulting effects of the
exposure. An overview of the means of identification of
biomarkers to a range of chemical contaminants will be
presented and how they can be implemented to understand
better the consequences of low level exposure to mixtures of
substances.

Keywords: Biomarker, chemical, exposure, food safety
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For more than 15 years modern DNA-based techniques are
used for official food control purposes such as the GMO
detection. The invention of the polymerase chain reaction
(PCR) a decade ago provided analysts with totally new tools
for the specific amplification of the inherited material. Based
on the high specificity of the PCR process, individual
species/races/breeds can be distinguished. The PCR
process is also very well suitable for automation and
standardisation. Consequently, several PCR-based methods
for various purposes such as species identification, GMO
and pathogen detection are globally applied in food control
and recognized as international standards (ISO). Recently,
new DNA sequencing approaches have been developed,
called ‘Next-Generation Sequencing’ (NGS). Due to the high
demand for technologies that parallelize the sequencing
process, producing thousands or millions of sequences
concurrently, companies have developed respective
instruments for ultra-high-throughput sequencing. NGS can
be used both for metagenomics studies and the detection of
sequence variations within individual genomes, e.g., single-
nucleotide polymorphisms (SNPs), or structural variants
(such as the 16S RNA). First applications have been also
reported to identify microorganism and/or species-specific
DNA in food samples. Beside those sophisticated
applications, DNA molecules are also used as aptamers,
single-stranded DNA or RNA molecules, which are able to
form a tri-dimensional structure similar to antibodies,
enabling those molecules to act according the same
principles as antibodies, binding to specific domains on the
surface of the antigen of interest. The presentation will give
an overview about the current status and the capabilities of
DNA-based methodologies suitable for food/feed control and
will discuss it in the context of legal requirements and
harmonisation ~among laboratories  applying  such
technologies.

Keywords: Food traceability, food authenticity, food analysis, PCR,
DNA
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DETECTION OF PALYTOXIN-LIKE COMPOUNDS
BY AN INHIBITION IMMUNOASSAY USING A
MICROSPHERE-FLOW CYTOMETRY SYSTEM
SUPPORTED BY IT-TOF ANALYSIS
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Diego A. Fernandez®, Mercedes R. Vieytes®, Luis M.
Botana®

123456 santiago de Compostela University, Lugo, Spain
*Corresponding author — E-mail: maria.fraga@usc.es, Phone:
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Palytoxin (PLTX) is a complex marine toxin which has been
described as one of the most potent non-protein compounds
known. PLTX was firstly isolated from the zoanthid genus
Palythoa and later from the dinoflagellate genus Ostreopsis.
Many PLTX analogs have been described to date. The
presence of PLTX or PLTX-like compounds in seafood
poses a serious threat to human health due to its toxicity and
potential lethality, underlining the need to develop useful and
rapid detection methods. Mouse bioassay and Liquid
Chromatography Mass Spectrometry (LC-MS) are the most
employed methods for have been employed for PLTX
detection, but no validated and widely accepted protocols for
PLTX detection and quantification are available. We have
developed an immunodetection method for PLTX and/or
PLTX-like compounds based on the use of internally
encoded fluorescent microspheres coupled to flow cytometry
detection (Luminex 200™). Firstly, PLTX was covalently
bound to the surf ace of the microspheres. The
immunoassay consisted of the competition between the
PLTX attached to the microsphere surface and free PLTX
present in the calibration curve or the sample for binding to a
PLTX specific monoclonal antibody. The amount of primary
antibody bound to the microspheres was quantified by a
secondary antibody labeled with phycoerythrin. This method
displayed a dynamic range of 0.6-7.5 nM with a maximal
half inhibitory concentration of 1.5 nM. Samples from
Palythoa tuberculosa and Ostreopsis siamensis were
analyzed by this immunoassay after a simple extraction
procedure yielding positive results for PLTX-like compounds,
which was upheld by a neuroblastoma cytotoxicity assay.
The profile of PLTX-like compounds present in some of
these samples was studied by LC-MS using an lon Trap-
Time of Flight analyzer with an ElectroSpray lonization (ESI)
interface (LCMS—IT-TOF) in order to explore antibody cross-
reactivity with PLTX-like toxins. LCMS-IT-TOF was
employed to determine the number of molecules present in
these samples based on UPLC separation/ mass spectrum.
The results confirmed that this immunoassay is capable of
detecting PLTX and other molecules of the PLTX group. This
microsphere-based immunoassay provides a fast, easy-to-
use screening method able to detect PLTX-like compounds
in samples processed by a rapid extraction procedure.

Keywords: Palytoxin, seafood, flow-fluorimetry detection, Luminex
bead-based array, LC-MS-IT-TOF.
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USE OF MONOCLONAL ANTIBODIES IN THE
DEVELOPMENT OF SENSITIVE DETECTION
ASSAYS AND THERAPEUTICS FOR
BACTERIAL TOXINS
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Botulinum neurotoxins (BoNTs) and shiga toxins from
Escherichia coli are some of the most potent toxins to
humans. While BoNTs could be likely targets for use in
intentional adulteration of food or animal feeds and are thus
classified as Select Agents, shiga toxin-producing E. coli
(STEC) could cause severe disease and has been the
subject of massive food recalls. Currently, there is an intense
research effort to develop sensitive detection tools, vaccines
and therapeutics for these bacterial toxins. In our
laboratories, high-affinity monoclonal antibodies (mAbs)
have been developed for the sensitive detection of BoONTs
and shiga toxins in traditional ELISA and new
electrochemiluminescence type immunoassays. Detection
limits of these new immunoassays fall within the pg/ml
range, well below those of standard assays for BoNTs and
shiga toxins from STEC. We have also determined the
detection sensitivity of these assays in complex matrices of
food and sera samples. Equally important, our mAbs have
been tested for their ability to confer passive protection
against botulism and shiga toxin in rodent intoxication
models. A better understanding of the biology of toxins in
animals and the factors that affect their toxicity, coupled with
the development of more sensitive detection and simpler
diagnostic tests, would be invaluable for advancing food
safety and protection.

Keywords: Botulinum neurotoxins, shiga toxins, monoclonal
antibodies
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The presence of potentially hazardous chemicals in food remains a
major concern among consumers. Recent food contamination
incidents, e.g. regarding aflatoxin M1 in milk in Serbia, Romania,
Croatia and The Netherlands through feeding of contaminated maize
from Balkan countries certainly contribute to fears about the safety of
food.
Currently, a variety of analytical test methods is used to help ensure
the safety of food and feed in Europe, both for goods produced in the
EU and imported from third countries. Many of these methods are
tedious and time consuming and require sophisticated and
expensive instrumentation.
The CONfIDENCE project aimed to further improve food and feed
safety in Europe and beyond by the development of faster and cost-
efficient screening and confirmatory methods for the detection of a
wide range of chemical contaminants in different food and feed
commodities. These methods will not only save precious time in ever
faster production cycles, but will also permit more food/ feed samples
to be monitored due to the lower costs per test. In combination with
the broadened spectrum of detectable residues and contaminants
the CONfIDENCE project has significantly increased food safety in
Europe.
Within CONfIDENCE, rapid and simplified multi-methods have been
developed for:
e persistent organic pollutants: PCB’s, brominated flame
retardants, PAH’s
 perfluorinated compounds: PFOS, PFOA, FOSA
 pesticides: dithiocarbamates, paraquat
o antibiotics: tetracyclines, sulphonamides,
chloramphenicol, tylosin
e coccidiostats:  lasalocid, monensin,
nicarbazin and diclazuril
* heavy metal speciation: inorganic arsenic, methylmercury
 alkaloids: ergot, pyrrolizidine and tropane
* marine biotoxins: PSP, DSP, ASP, palytoxin and tetrodotoxin
* mycotoxins: DON, zearalenone, fumonisins and T-2/HT-2
in products such as seafood, fish feed, cereal-based food and feed,
dairy products, vegetables, honey and meat. A balanced mix of novel
multiplex technologies has been utilized, including dipsticks, flow
cytometry with functionalized beads, optical and electrochemical
biosensors, metabolomics-like comprehensive profiling, ambient MS
and NIR hyperspectral imaging. The methods have been validated
in-house and through small- or full-scale collaborative studies.
Specific validation schemes for screening tests have been designed
and successfully applied to a number of different methods.
Moreover, international surveys have been organized that contribute
to exposure assessment.
The consortium consisted of 16 partners from 10 European
countries, representing 8 research institutes, 5 universities, 2 large
food and feed industries and 1 SME. CONfIDENCE started in May
2008 and was finished in December 2012. It was coordinated by
RIKILT — Institute of Food Safety, The Netherlands.
In the presentation, key results from CONfIDENCE will be
presented. Among others key aspects regarding the validation
experiments for screening tests will be discussed.
Website: www.conffidence.eu

quinolones,

narasin, salinomycin,

Keywords: Food, feed, chemical contaminants, rapid methods,
screening methods
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A RAPID MULTIPLEX ELISA FOR
PYRROLIZIDINE ALKALOID DETECTION IN
HONEY AND FEED
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Pyrrolizidine alkaloids (PAs) are a group of naturally
occurring small molecular weight compounds produced as
secondary metabolites by plants. They are mainly present in
plants in the Boraginaceae, Asteraceae, Orchidaceae and
Fabaceae families. More than 660 PAs and PA n-oxides
have been identified in over 6,000 plants, and about half of
them exhibit hepatotoxicity. PAs are known to cause
livestock losses and can enter the human food chain as
contaminants in grain, honey, milk, offal and eggs. To date
there are no international regulations of PAs in feed or food
and no equivalence of toxicity within this large class of
compounds has been achieved. Though due to their
profound biological effects the European Food Safety
Authority (EFSA) are reviewing PAs as emerging toxins on
behalf of their potential as feed and food contaminants. The
current state-of-the-art in the detection of pyrrolizidine
alkaloids is based on multiple toxin detection using gas
chromatog raphy (GC) or liquid chromatography coupled
with mass spectrometry (LC/MS). Therefore for any
bioanalytical approach to be comparable to the state of the
art it must be able to demonstrate a relatively cost-effective,
rapid, multi-analyte screening model for this analysis. Protein
conjugates, employing various conjugation strategies, were
synthesised as immunogens for antibody production for the
detection of senecionine, lycopsamine, heliotrine and
monocrotaline type PAs in order to detect as many
structurally ~ similar  alkaloid compounds. Polyclonal
antibodies were successfully produced for the first three PA
groups and these were characterised for sensitivity and
specificity by enzyme immunoassay. The sensitivity of the
antibodies produced for each group was pg to ng / ml levels.
A multiplex rapid ELISA with a simple extraction procedure
was developed and validated for the detection of these PAs
and their N-oxides in honey and feed. The detection
capability of the qualitative assay was < 25 pg/kg and a
comparison by multi-analyte LC-MS method displayed an
effective correlation with analysed real samples down to a
level of 10 pg/kg. A bioanalytical survey utilising the method
for the detection of PAs in 146 honey samples from 17
countries revealed that 5 countries throughout Europe
demonstrated levels of PA greater than 10 pg/kg in honey
which indicates that PA contamination is not isolated to a
specific region.

Keywords: Plant alkaloids, pyrrolizidine, antibody, ELISA
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FLOW INJECTION-MS(/MS)
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Liquid chromatography with mass spectrometry is the most
widely used technique for the determination of residues and
contaminants in the food chain. It is sensitive, selective, and
provides quantitative results. In addition, many analytes can
be determined in one run which is very effective and
efficient. However, there are situations where generic LC—
MS based analysis is troublesome or inefficient. Examples
include highly polar analytes (not retained in reversed phase
LC) and samples in which the analytes co-occur at low and
high levels (requiring additional injections of diluted extracts).
In the fore mentioned cases direct MS detection can be
advantageous in terms of cost and speed. Flow injection —
MS(/MS) is a feasible option and turns out to be equally or
even better suited compared to ambient MS in most cases.
This will be illustrated and discussed through different types
of applications:

1) Determination of highly polar analytes such as certain
pesticides (e.g. chlormequat, glyphosate, fosethyl-Al,
ethephon, maleic hydrazide). These pesticides require
dedicated single residue methods. Including them in the
routine scope would substantially increase the capacity
demand on LC-MS instrumentation. Furthermore, special LC
columns are required which often lack robustness and make
chromatography the weakest link of the method. Flow
injection—-MS eliminates such problems, is much faster (30
sec) and, with the use of isotopically labeled internal
standards, acceptable quantitative results can be obtained.
2) Dietary supplements. Here the use of flow injection
combined with full scan high resolution MS is shown to be
valuable as rapid screening method for the detection of
compounds that may result in harmful effects to the
consumer, such as natural toxins or synthetic adulterants
(pharmaceuticals).

3) Food fraud: Rapid targeted detection of melamine by flow
injection — MS/MS and non-targeted detection of protein
adulterants by flow injection — full scan high resolution MS.
4) Agriforensics. Rapid detection of illegal pesticides through
surface swaps taken at farm sites, or swaps from fruits
labeled as organically grown. A comparison with ambient
mass spectrometry as alternative option will be made.

Keywords: Rapid methods, polar pesticides, plant toxins, fraud,
agriforensics
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The 1H-NMR analysis of aqueous matrices, such as wine, is
especially challenging due to the dominant water signal as
well as ethanol signals in the fingerprints masking interesting
information. To expand the dynamic range for the analysis of
minor elements, a new methodology is to suppress the
water/ethanol signals using specific pulse sequences. NMR
spectroscopy is currently employed to characterize wine in
terms of a targeted and non-targeted analysis. Identification
of different key wine ingredients and their quantification is
possible by 1H-NMR spectroscopy in a few minutes.
Furthermore the capability to detect known adulterants, but
as well the ability to detect further abnormalities, and the
assessment of challenging authentication parameters (grape
variety, origin, vintage) make this technique of utmost
interest for quality control, research and control institutions.
Although very interesting results are obtained and have been
presented so far, typically feasibility or research studies are
undertaken within one laboratory on one instrument
exclusively, which restricts validation possibilities, particularly
concerning the non-targeted approaches. Validation of the
whole analytical procedure including statistical data
evaluation and consistency of the measurement over time,
instruments and laboratories is, however, essential for
routine application and in official control. Therefore the use
of non-targeted fingerprinting approaches is due to actual
missing validation strategies still restricted for official control
purposes, thereby offering complex challenges for the
scientific community. Powerful commercial solutions are
currently available which unify measurements from different
instruments of the same type and vendor by using a
standardized operating procedure (including sample
preparation and measurement protocol), which allows
evaluation of the data with the same statistical models.
However, in these cases the measurement procedures, the
reference data (data base), its assessment and evaluation,
are marketed as intellectual properties. The use or the
acceptance of such proprietary methods or measurement
procedures in standard setting organizations (Codex
Alimentarius as well as International Organization for Wine
and vine, OIV) is limited at this stage and are therefore
currently not used in official consumer protection.
Commercial developments will be presented and discussed
as well as own research results on wine authentication by
1H-NMR spectroscopy.

Keywords: NMR spectroscopy, wine, analysis, authenticity
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A number of recent reports and reviews have identified the
current and short-term  projected applications  of
nanoparticles for food and beverages. These include nano-
sized or nanoencapsulated ingredients and additives for
food, beverages, and health-food applications as well as the
use of engineered nanoparticles for the improvement of food
contact materials with view to mechanical properties, gas
permeability or antimicrobial activity. Although potential
beneficial effects of nanotechnologies are generally well
described, their potential (eco)toxicological effects and
impacts have so far received little attention. A prerequisite
for toxicological, toxicokinetic, migration and exposure
assessment is the development of analytical tools for the
detection and characterisation of nanoparticles in complex
matrices such as food. Given the huge diversity of
engineered nanoparticles (and conventional materials with a
size distribution extending into the nano-range) for use in the
food and feed sector in terms of chemical composition, size,
size distribution, surface modifications and potential
interaction with food matrix components (e.g. proteins) this is
a challenging task requiring tailored solutions.

In recent years a number of institutes and projects (i.a.
NanoLyse) have started to develop methods that are
capable of detecting and quantifying nanoparticles in food
matrices. The developed approaches include sample
preparation aspects, imaging techniques such as electron
microscopy, separation methods (e.g. field flow fractionation,
hydrodynamic ~ chromatography, centrifugation)  and
detection/characterisation techniques (e.g. light scattering,
mass spectrometry). In 2011, the European Commission
published a recommendation for a definiton of a
nanomaterial which was adopted by regulators for the
implementation in European legislation. First respective
regulations come in force for the labelling of cosmetics
(2013) and food (2014). This triggers the need for reliable
and validated methods that deliver traceable results and
allow the decision if a product contains nanomaterials
according to the EC definition.

The presentation will review recently developed approaches
and evaluate their fithess for purpose with view to analytical
and legislative requirements as well as for routine use in the
monitoring of actual food samples. Method validation is a
relevant issue (involving the availability of suitable reference
materials) and results of first interlaboratory studies will be
assessed.

Keywords: Nanoparticles, analytical techniques, detection,
characterisation, NanoLyse.
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The Netherlands Titanium dioxide is a common food additive
and registered in the EU as E171. As a pigment, titanium
dioxide is used to enhance the white colour of certain foods,
such as dairy products and candy. It also lends brightness to
toothpaste and some medications. Not much is known on
the titanium dioxide content and the nano-sized fraction
therein, in foods and consumer products. In this study the
size distribution of a series of synthetic, food grade titanium
dioxide additives (pure E171) is determined using scanning
electron microscopy (SEM), asymmetric flow field-flow
fractionation with inductively coupled plasma mass
spectrometry (AF4-ICPMS), and single particle ICPMS (sp-
ICPMS). In this study 7 food-grade TiO, materials, 24 food
products and 3 toothpastes were investigated for their
titanium dioxide content and the size distribution of these
titanium dioxide particles. Analyses with SEM showed that
the food-grade TiO, materials are very much alike and have
similar size distributions with primary particles in the range of
60 to 300 nm. About 10% of the particles in these materials
had sizes below 100 nm. Of the 27 food and personal care
samples that were tested, 24 showed detectable amounts of
titanium while 19 products showed amounts of titanium
higher than 0.1 mg Ti/g product. The highest concentration
was found in a chewing gum that contained 5.4 mg Ti/g
product which translates to 9.0 mg TiO./g product. There
was a good correlation between the TiO, content in the
products as determined with AF4—ICPMS and the total-
titanium content of the product. Number-based size
distributions were determined directly from the sp-ICPMS
analysis and indirectly (af ter transformation from mass- to
umber-based) from the AF4-ICPMS analysis. It was found
that the number-based-size distributions determined for TiO>
particles in the food and personal care products are
comparable with those found for the food-grade TiO;
materials with the same method. The number of particles
with sizes below 100 nm in the food and personal care
products was about 10%, comparable with the results found
for the TiO, materials with SEM as well as with AF4—ICPMS
and sp—ICPMS. Since this size distribution is expressed on a
particle number basis, it allows us to decide whether the
studied food additives should be labelled as a nanomaterial
according to the recommendation of the definition of a
nanomaterial (2011/696/EU).

Keywords: Nanoparticles, titanium dioxide, electron microscopy,
field flow fractionation, single particle ICPMS.
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With the increasing use of nanotechnology in food and
consumer products, there is a need for reliable detection and
characterization methods for nanoparticles (NPs) in complex
matrices. Asymmetric flow field-flow fractionation (AF4)
coupled to inductively coupled plasma mass spectrometry
(ICP-MS) is a highly promising method for this purpose.
However, the number of publications regarding sample
preparation of NPs in organic matrices including food stuffs,
tissues and cells for AF4—ICP-MS is still limited. Silver
nanoparticles (AgNPs) are presently one of the most
frequently used nanomaterials in consumer products related
to food, such as food storage containers and dietary
supplements. In the presented work AgNPs were
incorporated into chicken meat to illustrate a possible
scenario where AgNPs may migrate from an antibacterial
food contact material into meat. A method of analysis was
developed based on enzymatic digestion followed by AF4 -
ICP-MS fractionation and detection. The method was
validated in terms of precision, reproducibility, linearity and
limit of detection / quantification. In addition, single particle
ICP-MS was applied for determination of the number-based
particle size distribution of AgNPs in collected fractions. The
talk will describe which methodological steps were
necessary, and highlight the challenges that had to be
addressed, in order to develop an appropriate sample
preparation method for AgQNPs in meat.

Keywords: Silver nanopatrticles, food, field flow fractionation, single
particle ICP—MS, enzymatic digestion
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Orally ingested nanoparticles may overcome the
gastrointestinal barrier, reach the circulatory system, be
distributed in the organism, and cause adverse health
effects. However, ingested nanoparticles have to pass
through different physicochemical environments, which may
alter their properties before they reach the intestinal cells.
Therefore we hypothesised that a new in vitro digestion
system may simulate the changes during the digestion
process. In our study, silver nanoparticles are characterized
physicochemically during the course of artificial digestion to
simulate the biochemical processes occurring during
digestion. Their cytotoxicity on intestinal cells was
investigated using the Caco-2 cell model. Using field-flow
fractionation (A4F) combined with dynamic light scattering
(DLS) and small-angle X-ray scattering (SAXS), we found
that particles only partially aggregate as a result of the
digestive process. Cell viabilities were determined by means
of CellTiter-Blue® assay, DAPI-staining and real-time
impedance. These measurements reveal small differences
between digested and undigested particles (1 to 100 pg/mL
or 1 to 69 particles per cell). Our findings suggest that silver
nanoparticles may indeed overcome the gastrointestinal
juices in their particulate form without forming large
quantities of aggregates. Consequently, we presume that the
particles can reach the intestinal epithelial cells after
ingestion with only a slight reduction in their cytotoxic
potential. Our study indicates that it is important to determine
the impact of body fluids on the nanoparticles of interest to
provide a reliable interpretation of their nanospecific
cytotoxicity testing in vivo and in vitro. The impact of the new
findings on risk assessment of silber nanoparticles will be
discussed.

L-20
DECHLORANES: THE NEXT EMERGING POPS?

Focant J.-F.!, Brasseur C.2
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Dechloranes such as Dechlorane Plus (DP, CigH12Cl12),
Dechlorane 602 (Dec 602, C44H4Cl120), Dechlorane 603
(Dec 603, Cq7HsCly2), Dechlorane 604 (Dec 604,
C13H4Br4Clg) and Chlordene Plus (CP, CisHsCli2) possess
flame retardant properties similar to Mirex. Whereas the use
of DP as a flame retardant (electrical wires, cables coating,
computers and polymers) is well established, little
information is available for the use of the other dechloranes.
All these compounds are unregulated compounds and
represent a possible alternative to other regulated FRs such
as the polybrominated diphenyl ethers (PBDEs).

The environmental occurrence of dechloranes was first
reported in 2006 in North America when DP was detected in
air, sediment and fish samples from the Laurentian Great
Lakes (Hoh et al., 2006). In 2010, other dechloranes such as
Dec 602, 603 and 604 were reported in sediment and fish
samples from the same area (Shen et al., 2010). CP was
later detected in sediments (Shen et al., 2011). Even though
the number of studies is still small, additional data collected
in Korea, Brazil, North Africa, Spain and Germany (de la
Torre et al., 2012; de la Torre et al., 2011; Kang et al., 2010;
Munoz-Arnanz et al., 2012; Sihring et al., 2013) indicate that
DP and related compounds should be considered as
possible worldwide contaminants.

Two recent review papers described sources, occurrence
and behavior of dechloranes in the environment, concluding
on the need of more research dedicated to the production of
data on exposure and toxicity (Sverko et al., 2011; Xian et
al., 2011). Additionally to the fact of considering
environmental contamination and geographical distribution, a
better understanding of the behavior of DP and related
compounds in terms of  bioaccumulation  and
biomagnification is still needed. Even more importantly,
virtually no biological monitoring (biomonitoring) data are
available for any of the dechloranes.

The present study had two main objectives. The first was to
develop an analytical procedure to isolate and measure
levels of DP, Dec 602, Dec 603, Dec 604, and CP. The
second was to measure levels of these compounds in
human serum samples in a selected part of the Western
Europe population and compare them to PBDE levels to
estimate the significance of dechlorane levels.

As dechlorane levels appeared to be comparable to PBDE
levels, it is now important to further investigate what the
route of exposure are and if our food web has to be
monitored for such emerging compounds.
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Criteria for sampling and analysis for the official control of
levels of dioxins (including polychlorinated dibenzo-p-dioxins
-PCDDs- and polychlorinated dibenzofurans -PCDFs-), and
dioxin-like PCBs (DL-PCBs) in feeding stuff and in certain
foodstuffs are described in Commission Regulations (EU) No
278/2012 and 252/2012"%. They require the application of
gas chromatography coupled with high resolution mass
spectrometry (GC-HRMS) as confirmatory method for the
unequivocal identification and quantification of PCDD/Fs and
DL-PCBs at the level of interest.

In 2011, based on recent reports about performances of new
generation tandem mass spectrometry (MS/MS) systems®®,
a specific core working group was formed within the network
of European Union Reference Laboratory (EU-RL) and
National Reference Laboratories (NRLs) of EU Member
States to investigate the capability of GC coupled to MS/MS
(mainly triple quadrupole analyzers) based methods for
potential use as an alternative confirmatory method for
dioxins and PCBs in Feed and Food®. After amendments of
the current criteria for confirmatory methods, it was
concluded that GC-MS/MS systems could possibly be used
as an alternative to GC-HRMS systems as confirmatory
methods.

The present study reports on the first validation of a GC-
MS/MS method for quantification of PCDD/Fs and DL-PCBs
in feed materials of plant origin (vegetable oils) at the
regulation level” of 0.75 ng WHO-PCDD/F-TEQ/kg and 1.5
ng WHO-PCDD/F-PCB-TEQ/kg. Results are further
compared to the current routine confirmatory GC-HRMS
method.

[1] Commission Regulation (EC) No 278/2012 of 28 March 2012
amending Regulation (EC) No 152/2009 (OJ L 91, 29.3.2012,
p. 8-22)

[2] Commission Regulation (EU) No 252/2012 of 21 March 2012
repealing Regulation (EC) No 1883/2006 (OJ L 84,
23.3.2012, p. 1-22)

[3] Ingelido AM et al. (2011) Rapid Commun. Mass Spectrom,
26: 236-242

[4] Sandy C et al. (2011) Organohalogen Compd 73: 1370-1371

[5] Kotz A et al. (2011) Organohalogen Compd 73 : 688—691

[6] Kotz A et al. (2012) Organohalogen Compd 74 : 156—159

[7] Commission Regulation (EU) No 277/2012 of 28 March 2012
amending Annexes | and Il to Directive 2002/32/EC (OJ L 91,
29.3.2012, p. 1-7)
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Polychlorinated dibenzo-p-dioxins (PCDDs) and
dibenzofurans (PCDFs), polychlorinated biphenyls (PCBs)
and several pesticides are contemplated in the international
Stockholm Convention on Persistent Organic Pollutants
(POPs) among the twelve most toxic chemical substances.
Their persistent character and physical chemical
characteristics favors the bioaccumulation in the fatty tissues
and, consequently, the biomagnification in the food chain,
leading to a potential significant impact on human health,
even at trace levels. The use of gas chromatography (GC)
coupled to mass spectrometry (MS) with electron ionization
(El) has been widely used for the determination of these
contaminants in food commodities over the past decades.
However, in typical GC—(EI) MS/MS methods operating
under Selected Reaction Monitoring (SRM), transitions used
are rarely based on fragmentation of the molecular ion (M+¢),
which means that a loss of sensitivity can occur and that the
specificity of the method can be also compromised. This
makes that the essence and potential advantages of tandem
MS are, in some way, lost. On the contrary, the new
available atmospheric pressure chemical ionization (APCI)
source produces a softer ionization that reveals abundant
molecular ions in the mass spectra, both as M+ or as
[M+H]+. Thus transitions in SRM methods can include the
molecular or quasi molecular ions as precursors, which
results in an enhancement of sensitivity and selectivity
comparing to the conventional methods based on El, as has
been demonstrated in this work. The use of a GC—(APCI)
MS/MS with a triple quadrupole analyzer has allowed the
development and the successful validation of different
methodologies for the determination of several POPs
including dioxins, dioxin-like PCBs and pesticides in food
commodities. On one hand, the high sensitivity obtained for
the PCDDs/Fs and PCBs led to results comparable to those
obtained using GC coupled to high resolution mass
spectrometry with magnetic sector analyzer, which is
considered the reference method for the determination of
dioxins and related compounds. On the other hand,
regarding to the pesticides field, some problematic cases
due to the absence of specific SRM transitions in GC—(EI)
MS/MS methods could be overcome taking profit of the high
selectivity provided by this new system. Moreover, the high
sensitivity allowed simplifying the sample treatment by
diluting the sample extract by a factor of 10, which reduces
matrix effects at the same time. Results are optimistic for this
new approach in food safety for future improvements of
multi-residue quantitative analysis, involving cheaper and
less complex instrumentation.

Keywords: Atmospheric pressure chemical ionization, gas
chromatography, tandem mass spectrometry, persistent organic
pollutants
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Fish is considered to be an irreplaceable component of
human diet representing an important source of long chain
n-3 unsaturated fatty acids, iodine, selenium and vitamins A
and D; however at the same time may significantly contribute
to dietary exposure to various contaminants including e.g.
persistent organic pollutants (POPs). Even though these
chemicals are commonly present at (ultra)trace
concentrations (ug/kg), long-term exposure may trigger
various adverse health effects, therefore needed to be
monitor. Both usually extremely low concentrations in fish
muscle tissue and the complexity of such a matrix, make this
analysis somehow difficult. Gas chromatography (GC)
coupled to tandem mass spectrometry (MS/MS) represents a
powerful tool for highly sensitive and selective determination
of various groups of environmental contaminants including
polychlorinated  biphenyls (PCBs), brominated flame
retardants (BFRs), organochlorinated pesticides (OCPs) and
poly cyclic aromatic hydrocarbons (PAHSs). In the presented
study, the application potential and suitability of GC-MS/MS
with a quadrupole—time of flight (QTOF) mass analyzer for
the (ultra)trace analysis of POPs and PAHs in fish tissue was
evaluated and compared to GC-MS/MS employing a triple
quadrupole (QqQ) mass analyzer which has already been
successfully implemented in the analysis of POPs and PAHs
in our previous studies. In general, MS/MS allows one to
minimize matrix component interferences, and at the same
time, thanks to the possibility of selecting suitable precursor
and product ions, makes possible identification and
quantification of the above-mentioned contaminants even at
(ultra)trace concentrations. Additionally to QqQ, the QTOF
mass analyzer provides accurate mass information due to
which molecular characterization and structural confirmation
both in target and non-target analysis could be done. In the
first part of our experiments, a GC-QTOF-MS/MS method
was developed and optimized to obtain low limits of
quantification (LOQs) and in the case of isomeric
compounds, which cannot be resolved based on an accurate
mass, also high chromatographic resolution. Subsequently,
under the optimized GC-MS/MS conditions, a batch of real
life marine fish samples was analyzed using both QqQ and
QTOF to evaluate and compare their performance and
applicability. The examined samples included five fish
species (Horse mackerel, Red fish, Red mullet, Gilthead
seabream and Sea bass) of a different geographic origin
(Black Sea, Marmara Sea and Aegean Sea). In total, all
samples tested were ‘positive’, containing at least 18 target
analytes; however, no sample exceeded the limits set in EU
legislation for sum of dioxin-like PCBs and sum of major
PCBs in fresh fish meat. CB 153 and p,p’-DDE were the
most  frequently  found  contaminants.  Regarding
contamination of fish species, the levels of pollutants
decreased in the following order: Sea bass > Red mullet >
Gilthed seabream ~ Horse mackerel > Red fish.

Keywords: GC-QQQ-MS/MS, GC-QTOF-MS/MS, environmental
contaminants, fish
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Due to a ban on several brominated flame retardants such
as pentabromodiphenylethers, industries have increased the
production of organophosphorus flame retardant (PFR) over
recent years. The percentage PFR production of the total
worldwide flame retardant production volume has increased
from 14% in 2004 to 19% in 2010. In many products such as
furniture, textile, cables, building material, insulation
materials, paint, floor polish, hydraulic fluids and electronic
appliances, PFRs are also used as plasticizers. In most
applications PFRs are used as additive chemicals and thus
not covalently bound to the polymeric materials. During use
or after their disposal PFRs can leach into the environment.
Neurotoxic effects have been observed for fricresyl
phosphate (TCP), triphenyl phosphate (TPP) and tributyl
phosphate TBP and the chlorinated PFRs tris (1,3-
dichloropropyl-2) phosphate (TDCPP), tris 1-chloro-2-propyl
phosphate (TCPP) and tris (2-chloroethyl) phosphate
(TCEP) are carcinogenic for animals. The first environmental
concentrations of PFRs were already reported in the late
1970s. More recently, high concentrations of PFRs were
observed in house dust from different countries. The most
abundant PFRs observed in dust are tri-isobutyl phosphate
(TiBP), tris 2-butoxyethyl phosphate (TBEP), TCPP and
TPP, in the 1-20 upg/g ranges. PFRs have also been
detected in outdoor environmental compartments, such as
river water, groundwater, wastewater and sediment. PFRs
show strongly different chemical and physical properties.
The log Ko values vary from 3.6 for TiBP to 9.49 for TEHP.
Therefore, some PFRs dominate in air or water and others
adsorb stronger to particle mater. Chlorinated PFRs are
more resistant to biodegradation than the alkyl and aryl
phosphates. Limited information is available on PFR
concentrations in biota. The focus of the present study was
to develop a fast analytical method to analyze twelve PFRs
with  LC-MS/MS in biota and sediment samples.
Furthermore, the bioaccumulation of PFRs in two food webs
of the Western Scheldt (the Netherlands) was studied.
Analysis of PFRs was performed on a 1260 infinity HPLC
(Agilent Technologies) with a 150 x 3 mm Luna C18 (3 ym)
column (Phenomenex), coupled to a 6410 triple quad MS
(Agilent) with an electro- spray ionization (ESI) interface
measuring in the positive mode. The extracts were also
analyzed by GC—-electron impact—-MS. However, due matrix
interferences LC-MS/MS was selected as the more robust
technique for the analysis of PFRs in biota and sediment.
Good recoveries were obtained for all PFRs analyzed in
sediment, fish oil and sole. An international interlaboratory
study showed that, due to background contamination from
dust can contain relatively high levels of various PFRs (up to
100 ng/g). TCPP, TCEP and TBEP are accumulating in
aquatic food webs, and also TiBP was observed in fish.
Human exposure will be both from food and house dust.

Keywords: Organophosphorus flame retardants, LC-MS, food
chain, interlaboratory study
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European Food Safety Authority (EFSA)* carries out risk
assessments on food and feed safety at the European level.
In the European food safety system, risk assessment is done
independently from risk management. As the risk assessor,
EFSA produces scientific opinions and advice to provide a
sound foundation for European policies and legislation. Thus
EFSA supports the European Commission, European
Parliament and European Union Member States in their risk
management decisions. EFSA’s remit is wide and covers
food and feed safety, nutrition, animal health and welfare,
plant protection and plant health. In the process of
developing its scientific opinions, EFSA’s Scientific Panels
and Committee have crucial roles. The experts of the
Scientific Panels and Committee from all over Europe and
the world contribute to the scientific opinions. The EFSA
Panel on Contaminants in the food chain (CONTAM Panel)**
carries out risk assessments in the area of chemical
contaminants in food and feed, namely process
contaminants, environmental contaminants, natural
toxicants, mycotoxins and residues of unauthorised
substances. In order to assess the risk for public and/or
animal health and to prepare the related scientific opinions,
the CONTAM Panel collects and scrutinises scientific
information available in the public domain on the
contaminants, their occurrence in food and feed, exposure to
humans and animals, toxicokinetics and toxicity including
dose-response data. Within this risk assessment process,
the CONTAM Panel establishes health based guidance
values for various contaminants, ¢ ompares the estimated
exposure levels to the established health based guidance
values (humans), or to the identified no-observed-adverse-
effect levels (animals). The CONTAM Panel can also
calculate margin of exposure and finally it concludes on the
risk for humans and/or animals. The CONTAM Panel
scientific opinions then advice and help the risk managers
such as the European Commission and Member States to
decide the need for possible revisions of the current
legislation and/or any other possible follow-up actions
required in relation to contaminants in food and feed. This
presentation gives an overview how the EFSA CONTAM
Panel carries out risk assessment on contaminants in food
and feed.

* http://www.efsa.europa.eu/
** http://www.efsa.europa.eu/en/panels/contam.htm

Keywords: EFSA, risk assessment, contaminants

L-26
COLLATION OF CHEMICAL OCCURRENCE
DATA FOR EXPOSURE ASSESSMENT

Fanny Heraud"

" European Food Safety Authority (EFSA), Parma, Italy
*Corresponding author — E-mail: fanny.heraud@efsa.europa.eu,
Phone: +39 0521 036784

Assessment of exposure is a central step in any risk
assessment of substances whose presence in food can lead
to adverse health effects. Dietary exposure to potentially
hazardous substances is usually assessed by combining
measured chemical occurrence levels in relevant food
products with detailed data on their consumption in a
population. EFSA doesn’t generate any occurrence data for
European risk assessments, but collates existing data
throughout Europe. A call is open on a permanent basis for a
defined list of persistent and organic pollutants, heavy
metals, mycotoxins, plant toxins, processed contaminants
and pesticide residues. Ad hoc calls are also launched
according to specific needs of the some risk assessments. In
order to guarantee a good understanding of the information
and to facilitate further data handling, EFSA has developed a
standard for chemical occurrence data exchange. The EFSA
Standard Sample Description (SSD) defines a list of 76
elements which allows to fully describe a food sample, how it
has been taken, the chemical measured, the analytical
method used, the result obtained and its uncertainty. Most of
these elements follow a controlled terminology. In particular,
the food which must be described according to the EFSA
food classification and description system for exposure
assessment (FOODEX). The SSD is generic and allows to
handle all kinds of chemical and microbiological hazards.
However, all the data elements are not adapted nor required
for all compounds. Around 20 elements are mandatory in all
cases, the other being mandatory or recommended on a
case-by-case basis. For example, the indication of fat
content is required only for compounds which are measured
after the extraction of the fat, such as dioxins. Additional
requirements can also be applied on the analytical side in
order to optimise quality and comparability of the results.
Most of them follow the analytical requirements defined in
the European legislation for the data collected in the
framework of official monitoring programmes. Overall, the
laboratories must be accredited and the analytical method
validated for the compound of interest. According to the
compound, the analytical technique to be used, the range of
acceptable recoveries or the maximum acceptable limit of
quantification by food matrix can also be specified. Finally,
besides the analytical requirements, it is also important that
the occurrence data are representative of the levels found in
foods as consumed by the European population.
Improvements are foreseen in this direction with the
development and harmonisation of the Total Diet Study
(TDS) approach. TDS are surveys designed to determine
population dietary exposure to chemical substances across
the entire diet by analysing main foods prepared as
consumed and pooled into representative food groups.

Keywords: Occurrence data, Standard Sample Description,
analytical requirements, Total Diet Study
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The European Food Safety Authority (EFSA) has been asked by
the European Commission to assess the risks to human or
animal health related to the presence of some specific heavy
metals in food or feed during the past years. EFSA has
published since 2002 risk assessments on lead, cadmium,
mercury and inorganic mercury and arsenic in food and on lead,
cadmium, arsenic and mercury as undesirable substance in
animal feed. Recently, the EFSA Panel on Contaminants in the
Food Chain (CONTAM Panel) was asked to assess human
dietary exposure to inorganic mercury and methylmercury and to
consider new developments regarding the toxicity of inorganic
mercury and methylmercury and to evaluate whether the
provisional tolerable weekly intakes (PTWIs) established by the
Joint FAO/WHO Expert Committee on Food Additives (JECFA)
of 1.6 pg/kg body weight (b.w.) for methylmercury and of 4 pg/kg
b.w. for inorganic mercury were considered appropriate. In line
with JECFA, the CONTAM Panel established a tolerable weekly
intake (TWI) for inorganic mercury of 4 ug/kg b.w., expressed as
mercury. For  methylmercury, new developments in
epidemiological  studies from the Seychelles  Child
Developmental Study Nutrition Cohort have indicated that n-3
long-chain polyunsaturated fatty acids in fish may counteract
negative effects from methylmercury exposure. Together with
the information that beneficial nutrients in fish may have
confounded previous adverse outcomes in child cohort studies
from the Faroe Islands, the Panel established a TWI for
methylmercury of 1.3 ug/kg b.w., expressed as mercury.
Following a call for annual collection of chemical contaminant
occurrence data in food and feed, including mercury, EFSA
received 59,820 results on mercury in food from 20 European
countries, mainly covering the period from 2004 to 2011. The
majority of the samples (98.2%) were for total mercury, 1.8% for
methylmercury and three samples for inorganic mercury. The
mean dietary exposure across age groups does not exceed the
TWI for methylmercury, with the exception of toddlers and other
children in some surveys. The 95th percentile dietary exposure
is close to or above the TWI for all age groups. High fish
consumers, which might include pregnant women, may exceed
the TWI by up to approximately six-fold. Unborn children
constitute the most vulnerable group. Biomonitoring data from
blood and hair indicate that methylmercury exposure is generally
below the TWI in Europe, but higher levels are also observed.
Exposure to methylmercury above the TWI is of concern. If
measures to reduce methylmercury exposure are considered,
the potential beneficial effects of fish consumption should also
be taken into account. Dietary inorganic mercury exposure in
Europe does not exceed the TWI, but inhalation exposure of
elemental mercury from dental amalgam is likely to increase the
internal inorganic mercury exposure; thus the TWI might be
exceeded.

Keywords: Heavy metals, risk assessment, food, methylmercury,
inorganic mercury
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The European Commission had requested EFSA to assess the
risks to human health related to the presence of brominated
flame retardants (BFRs) in food, considering the following
classes of BFRs in six different scientific opinions: (i)
polybrominated biphenyls (PBBs), (ii) polybrominated diphenyl
ethers (PBDEs), (iij) hexabromocyclododecanes (HBCDDs), (iv)
tetrabromobisphenol A (TBBPA) and its derivatives, (v)
brominated phenols and their derivatives and (vi) emerging and
novel BFRs. EFSA was asked to consider all relevant
toxicological information and to carry out a dietary exposure
assessment for the general population and specific groups of the
population. Biomonitoring data for these compounds should also
be taken into account, and potential data gaps for the BFRs
considered should be identified. This task was allocated to the
EFSA Panel on Contaminants in the Food Chain (CONTAM
Panel) and a Working Group was established for this purpose.
The last opinion of this series, on Emerging and Novel BFRs,
was published September 2012. All opinions are published in the
EFSA Journal and are available through the EFSA website
(www.efsa.europa.eu). The assessment of the risk was done
following the risk assessment paradigm: hazard identification,
exposure assessment, hazard characterization and risk
characterization. The exposure assessment combined the data
on human consumption available for the different food
categories using the EFSA Comprehensive European Food
Consumption Database, with the occurrence data on BFRs in
the respective food categories. A range of intake/exposure
scenario estimates were considered so that special subgroups of
the population (e.g. infants and children, vegetarians) and high
consumers, were covered. For the purpose of these series of
opinions on BFRs, the occurrence data from the EU-wide BFR
monitoring recommended by the EC in 2006 was made available
to EFSA. In addition, to ensure that human exposure
assessment was as comprehensive as possible, EFSA launched
a call for data in 2009 (closed by end 2010). For the hazard
characterization, available toxicological, toxicokinetic and
epidemiological studies in the open literature until the publication
of the opinions were considered. Due to the limitations and
uncertainties in the toxicological database for the BFRs under
evaluation, the derivation of health based guidance values (e.g.
TDI) was not considered appropriate, and instead the margin of
exposure (MOE) approach for the risk characterization was
used, when possible. For the novel and emerging BFRs
considered, and due to the very limited available information on
occurrence, exposure and with respect to their toxicological
hazards, it was not possible to perform a risk characterisation.
However, the CONTAM Panel made an attempt to identify those
emerging or novel BFRs that could be a potential health concern
and should be considered first for future investigations

Keywords: Brominated flame retardants, risk assessment, food,
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European Food Safety Authority (EFSA) does risk
assessments on food and feed safety at the European level.
As the risk assessor, EFSA produces scientific opinions and
advice to provide a sound foundation for European policies
and legislation. Thus EFSA supports the European
Commission (EC), European Parliament and EU Member
States in their risk management decisions. The remit of
EFSA covers food and feed safety, nutrition, animal health
and welfare, plant protection and plant health. In the process
of developing its scientific opinions, EFSA Scientific Panels
and Committee have crucial roles. The EFSA Panel on
Contaminants in the food chain (CONTAM Panel) carries out
risk assessments in the area of chemical contaminants in
food and feed, namely process and environmental
contaminants, natural toxicants, mycotoxins and residues of
unauthorised substances. This presentation outlines the
CONTAM Panel’s recently published scientific opinions on
the risks to human and/or animal health related to the
presence of mycotoxins in food and/or feed. The mycotoxins
covered were zearalenone, Alternaria toxins, T-2 and HT-2
toxins, nivalenol, phomopsins, citrinin, sterigmatocystin and
ergot alkaloids*. These risk assessments were all developed
upon requests from the EC. To address the specific areas
identified in the mandates from the EC, the CONTAM Panel
set up various working groups comprising scientists with
appropriate expertise from the European or international
research institutions to prepare the scientific opinions on
mycotoxins. The main outcomes of the aforementioned
scientific opinions are presented. In addition, the future
activities of the CONTAM Panel in relation to mycotoxins in
food and feed will be outlined.

* http://www.efsa.europa.eu/en/panels/contam.htm
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On 15 January 2013 the Food Safety Authority of Ireland
reported data on a surveillance study on the speciation of
meat products. Included in the study were 27 beef burger
products, 10 of which tested positive for horse DNA. These
results had far reaching consequences for the European
food industry and regulatory authorities as subsequent
testing demonstrated that this was not a localised problem
but affected many parts of Europe. The resulting loss of
consumer confidence in the meat industry and retailers has
had major implications for the companies caught up in the
incident and for the European food supply in general. In
particular it has elicited a major reappraisal of the need for
food testing; identified the need for better understanding and
monitoring of food supply chains, as well as a great deal of
debate about where food fraud sits within what is largely at
present, a food safety dominated regulatory framework. The
incident also emphasised the lack of a formal network of
expertise that stakeholders could call on for advice and
expertise in food authenticity. This was emphasised in the
considerable confusion about the interpretation of the results
of DNA analysis and identified the need for quantitative
methods and multi-species methodology. On a larger scale
the incident has transformed the food chain agenda. There is
now a focus on demonstrating ‘food integrity’ to the
consumer with concomitant transparent assurance of food
safety, quality and authenticity attributes. It is clear that the
burden of this assurance will fall on the food industry. In the
short term this means an increase in testing but it is unclear
how this can be sustained in its present form. New analytical
strategies are needed that can provide more cost effective
verification measures for the food industry. The challenges
posed to food analysts will be discussed together with
possible solutions that could provide step changes in the
way we analyse our food.

Keywords: Food safety, food authenticity, food analysis, food
integrity, food assurance
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ORIGIN OF TOMATO PRODUCTS
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For the last few years, consumers in the Mediterranean area
have shown a keen interest in food "authenticity", so many
analytical methods have been developed to trace reliably the
geographical provenance of food. The elemental
composition of a vegetable-based food can be used as a
marker for its origin, given the close chemical link between
vegetables and the soil where they were grown. In this work
we evaluated the analytical potential of Inductively-Coupled-
Plasma orthogonal-acceleration ~ Time-Of-Flight Mass
Spectrometry (ICP-0a-MS-TOF), using the GBC Optimass
9500 spectrometer, to implement a multi-element, database-
comparison technique for the determination of geographical
origin. As an example, we studied the tomato, a food matrix
of special interest in the Mediterranean. For several samples
of various tomato products (purée, double and triple
concentrate paste) acquired on the market, provided by
companies, or produced in the SSICA pilot plants in the
2012 tomato campaign, we used mass spectrometry to
determine the concentration of rare earths (Y, La, Ce, Pr,
Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu) and of 23
other elements (Li, Be, Al, V, Cr, Mn, Co, Cu, Zn, Ga, As,
Rb, Sr, Mo, Ag, Cd, In, Cs, Ba, Tl, Pb, Bi, and U). The
geographical origin (Italy, Spain, or China) of each sample
was known. We experimented with different wet procedures
for mineralization: acid mixtures with different oxidation-
reagent combinations (HNOs;, HCI, H.0,, HCIO.), and
digestion either in disposable closed vessels on a hot plate
at 100°C (using SCP Science Digiprep®) or in a microwave
oven at 200°C (using CEM Mars® Xpress). We finally
adopted an optimized procedure using HNOs/H,0, and
closed-vessel digestion. To correct for matrix effects and
instrumental drifts across the spectrum, we added three
internal standards (Be, In, and Bi) to the calibration solutions
and to the samples. The instrumental detection limits (LODs)
ranged from 0.001 pg/kg for Pr, Tb, Ho, Tm, and Lu, to 0.68
ug/kg for As. Our statistical analysis, carried out for specific
ratios of metal isotopes, showed a high discrimination power
for certain elements. By contrast, rare earths, which are
present in tomato at low concentrations ranging from 0.15
ug/kg dry weight for Tm at Lu to 35.2 pg/kg dry weight for
Ce, cannot be used as discriminant markers of geographical
origin.

Keywords: Authenticity, geographical origin, rare earths, ICP-TOF-
MS, tomato
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DISCRIMINATION OF ORGANIC FOODS FROM
OTHERS FARMING’S TYPE USING RDNA
FINGERPRINTING OF MICROBIAL
COMMUNITIES BY PCR-DGGE: AN
APPLICATION ON NECTARINES FRUITS.
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Since 2005, the European regulation 178/2002 imposes the
traceability process of foodstuffs (Article 17). In practice,
traceability of foods is mainly done at the administrative
level, and the use of analytical tools is rare. Previous studies
have demonstrated that microbial ecology analyses at the
molecular level (such as PCR-DGGE) could be used to
provide food with a unique biological signature that could be
linked to the geographical origin of food. The aim of this
project was to use this approach to test whether we could
differentiate organic from conventional foods, in order to
improve the traceability of such products. The hypothesis
was that the different processes applied to different types of
agriculture have an influence on the microorganisms that are
present on foods. In our study, analysis of yeast and
bacterial rDNA DGGE profiles revealed that yeast and
bacteria communities were specific of organic nectarines
and could discriminate organic fruits from conventional or
sustainable fruits. We showed also that microbial ecology
structure (yeast and bacteria) is specific of the production
mode. Some species, well identified could be used as
biological markers to certify the origin as well as the mode of
production of foodstuff. We proposed this analytical tool as a
first step to control and authentify organic food.

Keywords: Traceability; biological bar code; organic foods; food
microbiology; PCR-DGGE.
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Saffron (Crocus sativus L.) is a traditional, highly valuable
spice due to its coloring properties, alluring aroma and
pleasant bitter taste. Since saffron is the most expensive
spice in the world, it is susceptible to adulteration like
addition of other plant materials or artificial colorants. A wide
range of analytical approaches is currently used for saffron
authentication. Non-target screening of compositional
characteristics represents a promising alternative to the
traditional analytical techniques, which are mostly limited to
a few analytes or classes of analytes. In this presentation,
the potential of metabolomics as a challenging tool for the
assessment of saffron authenticity is demonstrated. For this
purpose, two different strategies were tested: ultra-high
performance liquid chromatography coupled to quadrupole —
time of flight mass spectrometer (UHPLC-QTOFMS) and
ambient mass spectrometry employing a Direct Analysis in
Real Time ion source coupled to high resolution Orbitrap
mass spectrometer. Within this study, a wide set of saffron
samples (overall 56 samples from Czech and Spanish
market) were analyzed. Data measured using both above
mentioned techniques were treated using an unsupervised
pattern recognition technique: Principal component analysis
(PCA). From the obtained PCA scores plot, some clusters of
the samples were evident. For example, The PCA of
metabolomic fingerprints revealed clear differences between
saffron cultivated in Spain (Protected Designation of Origin,
La Mancha and Aragon) and saffron packaged in Spain,
showing that picrocrocin, crocin, crocetin and their
glucosides were important markers. Also some outliers were
observed in the PCA scores plot; they had opposite position
in the scores plot than the origin protected samples. It was
observed that these samples had lower intensities of the
saffron typical markers and, therefore, they were probably
adulterated. At the end, the retrospective UHPLC-HRMS
data analysis allowed organic and natural dyes to be
identified in commercial saffron. Using UHPLC-MS, even
three artificial colorants were detected in one sample. After
the exclusion of the outliers (probably adultered samples), it
was also possible to differentiate between saffron cultivated
in Spain and saffron packaged in Spain, as well as the origin
of saffron.

Keywords:  Saffron,
fingerprinting/profiling

authenticity, ~UHPLC-MS, DART-MS,
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As showed by many researches in the last decade, the
chemotyping and genotyping comprehensive approach may
be useful both for the authentication and traceability of foods
and food ingredients. This complex (and sometimes
time/money-consuming) approach often leads to obtain big
complex data sets difficult to manage using classical
statistical methods. Intelligent analysis of data is, beside the
strategy devoted to select the more significant and
descriptive parameter is a key strategy in order to
recognise/trace a food in a inexpensive way. The so-called
“data mining” (complex statistical and mathematical
treatment of the data sets, often exploiting Artificial
Intelligence-based algorithms) - particularly the “hierarchical”
and “clustering” studies — is largely exploited by food
scientists, in order to decrease complexity and to obtain
“readable comprehensive” outcomes. Principal Component
Analysis is a common example of this kind of approach, but
other specific and performing strategies (e.g. Artificial Neural
Networks, like Self Organizing Maps or Back Propagation,
Bayesians Networks, Genetic Algorithms and others) are of
great interest in this field. The Aim of this communication is
focused to show some examples of “complex data set
management”. The complex data sets, obtained both from
chemotyping (chromatographic, electrophoretic,
spectrophotometric methods and other chemical/analytical
approaches) and genotyping characterization (Polymerase
Chain Reaction-based techniques, like RAPD, SNP’s) of
hazelnut (Corylus avellana), lupin (Lupinus albus and L.
angustifolius) and rice (Oryza sativa) from different
geographical origins/varieties/cultivars were processed using
different statistical approaches, based on Artificial
Intelligence. Advantages and critical aspects will be
discussed here, showing that exploiting the comprehensive
processing of “omics” (metabolomic, genomic) data leads to
the solving of different classification/identification/
authentication problems, often not solved from the statistical
processing of a single data set [1,2].

[1]1 The artificial based chemometrical characterisation of
genotype/chemotype of Lupinus albus and Lupinus
angustifolius permits their identification and potentially their
traceability Food Chem, 129, 4, 1806-1812 (2011)

[2] Chemotype and genotype chemometrical evaluation applied
to authentication and traceability of “Tonda Gentile Trilobata”
hazelnuts from Piedmont (ltaly), Food Chem, 129, 4, 1865—
1873 (2011)

Keywords: Authentication and traceability, Intelligent Analysis of
Data, genotyping, chemotyping
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The wine sector is one of the economically most important
agriculture activities in the World. Specific Vitis vinifera L.
varieties are considered as the key factors for Premier
wines, giving them an added value related to their enological
characteristics. However, under legislation the inclusion of
other varieties in defined percentages is permitted. This
procedure attracts fraudulent practice sometimes difficult to
track. Therefore, a tight traceability system able to identify
grapevine varieties is needed throughout the wine making
process, from the vineyard until the bottled wine. Several
compounds have been considered for this purpose (phenolic
and volatile compounds, among others), however, the DNA
seems to be the most reliable for varietal identification, once
it is not dependent on any external factor. Grapevine
genotyping is currently based on microsatellite markers or
simple sequence repeats (SSR), which have been very
useful for genetic identification. Six nuclear SSR were
previously accepted as universal markers for grapevine
genotyping (European GENRES-081 research project). After
the establishment of a viable DNA extraction protocol from
musts and wines, in our research group, and by allelic size
determination it was possible to find an unequivocal
correspondence between grapes, musts, and wines.
Nevertheless, in the last few years, single nucleotide
polymorphisms (SNPs) have become the most popular
genetic marker system in animals and plants. Their higher
abundance combined with recent  technological
improvements makes SNP markers an excellent tool for
grapevine genotyping. SSCP analysis detects sequence
variations (single-point mutations and other small-scale
changes) through electrophoretic mobility differences. High
resolution melting curve (HRM) is a recent advance
technique for the detection of SNPs and INDELs in PCR
amplicons and depends on DNA melting in the presence of
saturating intercalating double-stranded DNA binding dyes.
Anthocyanins represent a major group of the flavonoid
family, with a crucial role in wine colour and its organoleptic
properties. The aim of the study was to identify SNP markers
in selected grapevine varieties (red and white) concerning
UFGT gene coding for UDP glucose—flavonoid 3-O-glucosyl-
transferase, involved in anthocyanin biosynthesis. In silico
analysis of UFGT gene sequence was performed and primer
pairs were designed using Primer3 software. PCR amplicons
were sequenced and SNPs were annotated. An assay was
designed to rapidly detect SNPs using both SSCP and HRM
approaches, allowing the differentiation of the grapevine
varieties according to their sequence variants. The
establishment of an efficient traceability system is important
so that consumers trust wine labeling. The use of DNA
fingerprinting will provide tools for that purpose through
grapevine varietal identification during vinification process,
starting with the selection of the grapes and ending with
bottled wine.

identification, SSR,

Keywords: Traceability, grapevine

anthocyanins, SNPs
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Substituting genuine beverage by an article made from
rectified spirit saves a great deal of time and expenses by its
aging and storage. Alcoholic beverages contain higher
alcohols, aldehydes, esters, acids, and other compounds
creating the flavor and characteristics of the particular
product. Lower than expected methanol and higher alcohol
concentrations may indicate non-authentic product made in
part with (low congener) neutral alcohol. High methanol
concentrations may indicate the presence of non-authentic
product made from an industrial alcohol that may be
potentially harmful if consumed. Last year, when spirits in
the Czech Republic were extensively adulterated with
methanol, more than 40 people died in consequence.
Therefore, rapid analytical strategy for the reliable
assessment of quality and authenticity of spirits in “low-
volume” samples are needed. Official reference methods for
the analysis of spirits drinks are described in the
Commission regulation (EC) No 2870/2000. Alcoholic
strength is determined (after distillation of sample) by either
pycnometry or densimetry; gas chromatography (GC-FID) is
used for analysis of volatiles/congeners (methanol,
acetaldehyde, higher alcohols, etc.). Nevertheless, these
procedures are time consuming and high volumes of spirits
sample are needed. Although gas chromatography coupled
to mass spectrometry (GC-MS) is more selective than
routine method, the application of GC-MS using isotopic
dilution for the spirits drinks analysis was not reported yet.
Sample preparation for this new GC-MS analysis is very
fast, requires only 50 pl of sample and addition of isotopically
labeled internal standards (ethanol-2,2,2-d;, and methanol-
ds). GC coupled to a single quadrupole MS was used for
analysis of both methanol, ethanol and other compounds.
Validation was carried out on samples with different content
of ethanol and other volatiles (pear brandy, grappa,
caribbean rum, whisky and vodka). Repeatability expressed
as a relative standard deviation varies in range from 0.3% to
0.5 % at six replicates for most of congeners. Also commonly
used spirit denaturants, mainly 2-methyl-propan-2-ol and
propan-2-ol, can be determined (LOQ < 0.2 g/hl a.a.).
Successful participation in proficiency testing (FAPAS report
1368: alcohol and congeners in whisky, 2013) confirmed the
suitability of this method for rapid evaluation of spirits drinks
quality in both routine beverage control and forensic
examination of suspected liquid residues.

Keywords: spirits; volatile compounds; methanol; isotopic dilution;
GC-MS
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During eating, a distinct set of food constituents induces a
pattern of neural activity in the human olfactory and
gustatory systems. However, we all know by experience that
the complex neural patterns generated at the receptor sites
on the tongue and in the nose are finally “translated” by our
brain into a simple perception telling us the overallflavor
quality of a food. However, although thousands of food
constituents have already been identified, only a few studies
have attempted to clarify the chemical background of food
flavor perception. The concept of Sensomics, developed by
our group, allows one to decode the blueprint of those
genuine key flavor compounds able to interact with the
odorant receptors during food consumption. This interaction
with the peripheral receptors renders bioactivity to odorants
as well as to tastants. However, interestingly, for certain food
constituents, besides flavor properties, other “bioactivities”
have been repor ted, such as effects on behavior, mood,
satiety andalso, human health. Using comfort foods as
examples, in the first part of the lecture, methods how to
unravel complex food flavors by breaking down the overall
flavor sensation into single, “chemical” responses will be
presented, followed by approaches how to use this
knowledge in chemistry to improve the quality of the
respective food. In the second part of the talk, recent results
are discussed with special emphasis on compounds
displaying flavor activity as well as postprandial bioactivity in
the human body. The talk will, thus, include data on the fate
of aroma compounds in the human body as well as on
“flavor perception” in other human tissues.

L-38
STRATEGIES FOR FLAVOUR AND OFF-
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Strategies for Flavor and Off-Flavor Detection Odours and
odour impressions both in a positive and in a negative way
have drawn the attention of mankind since ancient times.
Not only the positive changes of food smell by the cooking
process but also the smell of certain plants and oils have
played an important role for centuries. The odour active
substances belong to the volatile fraction of a food product.
This is normally the smallest part of the product (usually in
the milligram per kilogram range, except in spices where the
volatile fraction can be up to five percent of the whole
product), nevertheless this is the driving part which is
responsible for the acceptance or rejection by consumers.
Off-flavours and taints are defined as unpleasant odours or
tastes, the first resulting from the natural deterioration of a
food, the second from its contamination by some other
chemical. Although the mass range of odour active
substances is limited to 300 Dalton there are literally
hundred or thousand compounds having different structure,
polarities and hetero atoms, so the chances of spectroscopic
and chromatographic interferences is quite likely. Another
restriction of analytical approaches is the fact that the
method must reach the limits of detection which should be in
the range of the sensory threshold. This range spans several
orders of magnitude from nanogram per kilogram (or even
below) to the upper milligram per kilogram range. In this
presentation strategies for the determination of odours and
off-odours will be discussed. Presenting several examples
for pleasant and unpleasant smell in food products should
demonstrate the problems and the approaches to get
reliable results. Beside the sample preparation steps the
focus on this presentation will be given on the separation
and the detection of the target substances.

Keywords: Odour, off-odour, GC-MS, multidimensional GC,
sensory threshold
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An inappropriate re-aromatization of apple juices from
concentrate may affect the aroma quality. To elucidate
changes caused by the processing steps and to define
parameters for re-aromatization, the odor-active compounds
in apple juices from the same batch of apples, but processed
in different ways, were investigated. Because esters are
known as important aroma compounds in apple juice a fast,
multicomponent stable isotope dilution assay, based on
headspace-solid phase micro extraction (HS-SPME) in
combination with comprehensive two-dimensional gas
chromatography-time of flight-mass spectrometry (GCxGC-
TOF-MS) was developed. The new method enabled a high
throughput of samples due to the absence of any sample
work-up. So far eight new isotopically labeled internal
standards were synthesized to achieve the labeling needed
for electron impact ionization mode by a TOF-MS. Results
on a correlation between the overall aroma of the apple
juices and the quantitative data on 15 esters in apple juices
will be reported. Furthermore, additive effects of esters on
the overall aroma quality were investigated in model
experiments ruling out some esters as markers for the juice
quality.

Keywords: Apple juice, ester, quality, TOF
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Pineapples are valuable tropical fruits appreciated by many
consumers, also due to their distinct aroma quality. However,
fully ripe fruits exhibiting the most intense flavour impression are
only available as a premium niche product in the high-end
segment, as they are to be exported by rapid cargo-planes. In
contrast, the major part of fresh pineapple fruits are harvested at
an earlier green-ripe stage and exported by cost-efficient reefers
(in cooling containers). Consequently, for flavour development,
green-ripe fruits need to be post-harvest ripened; however, may
not reach the same sensory quality as fully ripe pineapples. In
the present study, volatile profiles of three post-harvest stages of
green ripe MD2 ("Extra-Sweet") pineapples were compared to
fully ripe air-freighted fruits. Using HS-SPME-GC/MS, 142
volatiles were detected, and subsequently subjected to partial
least squares discriminant analysis (PLS—-DA) and partial least
squares regression (PLS) in order to assess the effects of on-
plant maturation and post-harvest storage on pineapple volatiles.
Tentative marker compounds to discriminate the ripening stages
were identified according to Vervoort et al. [1]. Total amounts of
d-octalactone, y-nonalactone, and an isomer of 1,3,5,8-
undecatetraene detected in air-freighted pineapples clearly
exceeded that of all green-ripe fruits. Two other lactones,
namely y-decalactone and y-dodecalactone, were exclusively
found in fully ripe pineapples. These volatiles exhibit low odour
detection thresholds and pleasant odour qualities, and thus have
been described as potent contributors to pineapple flavour [2,3].
Furthermore, volatile profiles of fully ripe fruits were
characterised by considerable amounts of methyl 3-(methylthio)
propanoate and medium chain aliphatic methyl esters (C8, C9,
C10). In contrast, alcohols, acetates, hydroxylated, acetoxylated
and methyl-branched compounds such as e.g. diastereoisomeric
methyl  3-acetoxy-2-methylbutanoates were predominantly
present in post-harvest stages of green-ripe fruits. Based on the
peroxisomal degradation pathway of methyl-branched amino
acids described by Gerbling & Gerhardt [4], formatio n of
selected volatiles during post-harvest storage is suggested.
Application of multivariate statistical methods on HS-SPME-
GC/MS profile data allowed the unambiguous distinction of all
post-harvest stages of sea-freighted pineapples from fruits
harvested at full maturity. Based on these findings, air-freighted
pineapples can be clearly differentiated from fruits exported by
reefers.

[1]1 L. Vervoort, T. Grauwet, B.T. Kebede, I. van der Plancken, R.
Timmermans, M. Hendrickx, A. van Loey, Food Chem. 2012,
134, 2303.

[2] Y. Tokitomo, M. Steinhaus, A. Blittner, P. Schieberle, Biosci.
Biotechnol. Biochem. 2005, 69, 1323.

[3] R.G. Berger, F. Drawert, H. Kollmannsberger, S. Nitz, B.
Schraufstetter J. Agric. Food. Chem. 1985, 33, 232.

[4] H. Gerbling, B. Gerhardt, Plant Physiol. 1989, 91, 1387.

Keywords: Pineapple Flavour Biogenesis, Ripening Influence,

Flavour  Analysis,  Multivariate  Statistical ~ Analysis, Gas
Chromatography—Mass Spectrometry
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Volatile lipid oxidation products (VLOP) are important
compounds from the point of view of consumers, as well as
producers of various foods of various fat contents. Volatile
lipid oxidation products are responsible for the characteristic
odor of rancid food and are an indicator of oxidative changes
in food lipids. They comprise of mainly alkanas, alkenals,
alkadienals, ketones and alcohols of different sensory
impact. Hexanal is a compound that is often used as an
indicator in monitoring oxidation in foods, however also ratio
of selected aldehydes, or profile of VLOPs is determined to
monitor these processes. Static headspace was the first
headspace method used for analysis of volatile lipid
oxidation products, and still is used for this purpose,
although the main flaw of the method is relatively low
sensitivity, which is highly dependent on the food product
(matrix). To overcome this disadvantage static headspace
combined with analytes preconcentration on various traps
have been introduced. Static headspace autosampler
equipped with Tenax trap option (trap is used for multiple
adsorption of volatiles from the headspace loop) coupled to
GC/MS was used for experiments. Analyses were performed
using a mixture of 20 volatile lipid oxidation products spiked
into different matrices. Different food matrices (water,
rapeseed oil, potato chips and mayonnaise) were compared
in terms of extraction efficiency. It was dependent on fat
contents in mayonnaise, chips/water proportion in prepared
sample and was highly dependent on the analyzed
compound. Standard static headspace method was
optimized for analysis of tested VLOP in oil (40 min., 90°C)
and compared to method that utilizes multiple adsorption of
volatiles into a Tenax trap and their subsequent desorption.
Optimal number of trappings (7), desorption temperature
(275°C) and other parameters, such as carry over, column
overloading, were evaluated. For almost all compounds
“classical” headspace approach (with loop injection)
provided excellent linearity in a range 0.1-50 mg/L and
sufficient sensitivity (LOQ 0.05-0.3mg/L, depending on a
compound). However, trapping of volatiles resulted in 10-33
increase in sensitivity of the static headspace method and
allowed quantitation of compounds hard to analyze by static
headspace (2,4-decadienal). The results obtained by both
static headspace approaches and compared and discussed
with SPME used for the analysis of the same compounds
Combining static headspace analysis with multiple
adsorption on adsorbents such as Tenax in a single
autosampler is a valuable development in static headspace
technique providing significant increase in sensitivity for
volatile lipid oxidation products in food.

Keywords: Static headspace, lipid oxidation, SPME
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The present work is focused on the off-line combination of
high performance liquid chromatography (HPLC) and
comprehensive two-dimensional gas chromatography-
quadrupole mass spectrometry (GCxGC-quadMS), and its
application to the detailed qualitative analysis of two genuine
Citrus essential oils, bergamot and sweet orange.
Specifically, a silica column was exploited for the separation
of the essential oil constituents in two groups, namely
hydrocarbon and oxygenated compounds. After, each
HPLC-fraction was reduced in volume, and then subjected to
cryogenically-modulated GCxGC-quadMS analysis. The
volatiles were separated on a normal-phase GCxGC column
train set, and identified through database matching and
linear retention index information. The concentrated HPLC
fractions gave origin to unexpectably-crowded
chromatograms, due to two fundamental GCxGC
characteristics, namely the enhanced separation power and
sensitivity. The results attained were particularly stimulating
with regards to the oxygenated compounds, namely those
constituents which contribute most to the essential oil aroma,
and are of more use for the evaluation of quality and
genuineness.

Keywords: Comprehensive two-dimensional gas chromatography;
baby food; quadrupole mass spectrometry; Citrus essential oil.
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Several highly publicized worldwide incidents related to
chemical contaminants such as mycotoxins in food and feed
have attracted much media attention. Mycotoxins are natural
secondary metabolites produced by fungi on agricultural
commodities in the field and during storage under a wide
range of climatic conditions.

Until recently, most of the available analytical methods (e.g.
HPLC-UV/FLD) for the determination of these toxic
metabolites only covered single mycotoxin classes (e.g.
aflatoxins, type-B trichothecenes or fumonisins). In the
meanwhile, mass spectrometry based analytical methods
(GC-MS, Q-TOF, LC-MS/MS) have been key for the
determination of a variety of mycotoxins and their
metabolites in plants and foods and for the investigation of
the metabolism of these toxic compounds in body fluids such
as serum and urine. One example is a multi-analyte LC—
MS/MS method which has recently been developed by us
and which is capable of determining 360 fungal, bacterial
and plant metabolites, respectively, in cultures, cereals and
food products. LC-MS- based screening has also been
playing a vital role in the discovery of novel mycotoxin
conjugates so called “masked” — forms of mycotoxins in the
past and it is believed that this will also continue in the
future.

Metabolomics has emerged as the latest of the so-called —
omics disciplines and shows great potential to determine
hundreds to thousands of metabolites at once over a wide
range of concentrations. In this context, in-vivo stable
isotopic labelling in combination with LC-HRMS turned out
to be a powerful tool for the untargeted screening of
biotransformation products of natural toxins. After
measurement of biological/food samples treated with a 1+1
mixture of labelled and non-labelled precursors, labelling-
specific isotopic patterns can be reliably and automatically
detected by means of the novel software tool (“MetExtract”),
which was developed by us. In a preliminary study, the great
potential of the presented approach is further underlined by
the successful and automated detection of eight novel plant-
derived biotransformation products of the most prevalent
Fusarium mycotoxin deoxynivalenol (DON). The detection of
the DON-GSH conjugate and derived processing products in
wheat has been reported for the first time, providing
evidence for glutathione-mediated metabolism of DON in
planta. The relevance of these novel metabolites for food
safety is still to be investigated.
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ENNIATINS IN GRAIN — EMERGING TOXINS OR
JUST PEPTIDES FROM FUNGI? WHAT CAN
(BIO-)CHEMICAL ANALYSIS TELL US?
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The enniatins are cyclic depsipeptides produced by different
fungi with a wide range of interesting biological activities.
Enniatins have been classified as “emerging toxins” after it
had been shown that they occur in considerable amounts in
field grain as a result of infection with certain Fusarium fungi.
Contamination with high levels of enniatins (i.e. mg/kg
concentrations) is rather common in grain in Northern
Europe, but has also been reported in different commodities
from Spain and Northern Africa. However, the widespread
occurrence of the enniatins does apparently not result in
acute intoxications. During the last ten years we have
therefore studied the biochemical and pharmacological
properties of these compounds in order to determine if they
may be of any concern for consumers due to chronic
exposure. The hepatic biotransformation of enniatins as well
as the key enzymes associated with phase | metabolism
reactions were characterised in rat, dog, human, and
chicken liver microsomes. Cytochrome P450 reaction
phenotyping using chemical inhibitors selective for human
enzymes highlighted the importance of CYP3A4, CYP1A2,
and CYP2C19 for enniatin B biotransformation. Additionally,
species differences were observed both in the in vitro
metabolite profiles and kinetic parameters indicating
significant differences also in in vivo metabolism of the
enniatins. In total 13 metabolites have been tentatively
identified using liquid-chromatography coupled to ion-trap or
high-resolution mass spectrometry. The microsome model
used in these studies successfully predicted the metabolite
profile determined in in vivo samples from a feeding study in
broilers and laying hens. Intestinal absorption characteristics
of enniatins were investigated in a Caco-2 transwell model.
The oral bioavailability of enniatins can be influenced by
cellular efflux. Thus, the active carrier-mediated efflux of
enniatins across the Caco-2 monolayer was evaluated by
measuring the apical-to-basolateral transport ratio in the
absence/presence of known inhibitors of efflux pumps. In
addition, genetically engineered Madin Darby canine kidney
cells (MDCKII) expressing relevant human ABC transporters
were used to confirm the ability of P-glycoprotein (Pgp),
multidrug resistance associated protein 2 (MRP2), and
breast cancer resistance protein (BCRP) to mediate the
secretion of enniatin B1 in vitro. Exposure of the murine
monocyte-macrophage cell line RAW 264.7 with enniatin B
showed that the compound may induce cell cycle arrest, cell
death, and inflammation. Mechanistic studies using Caco-2
cells identified lysosomal destabilisation as a key element in
enniatin B induced cytotoxicity, starting a non-apoptotic cell
death pathway with morphological features previously
considered as necrotic (“programmed necrosis”). With this
presentation we would like to summarise our research on
enniatins from the last decade.

SO - HR- - ; Keywords:  Enniatins,  Intestinal ~ Apsorption,  Metabolism,
Keywords: LC-MS/MS, LR-HR-MS, DON-GSH, masked mycotoxins Cytochrome P450, Bioassay
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Herbal food supplements and phytopharmaceuticals have
become an important part of consumers’ health care in
recent years and their popularity is increasing as well as the
size of the market. However, under certain conditions
positive effects of biologically active components contained
can be overshadowed by the presence of various
contaminants which can pose a health risk for consumers.
Besides of heavy metals and pesticide residues, also
occurrence of ‘natural” contaminants such as mycotoxins
and/or some toxic plant species have been found in various
commercial products. Worth to notice, that contrary to staple
food, systematic chemical safety control of food
supplements/phytopharmaceuticals is practically lacking.
Worth to notice that food analysis of such difficult, largely
variable matrix is a challenging task. Although in most
existing studies, multi-analyte methods were employed,
typically only one group of the above hazardous compounds
was targeted. In this study, we merged target analysis of 323
pesticide residues, 56 mycotoxins and 11 pyrrolizidine
alkaloids into a single method. For isolation of these
analytes, QUEChERS-like extraction method was used,
obtained extract was then examined by ultra-performance
liquid chromatography coupled with tandem high resolution
mass  spectrometric  detection = (U-HPLC-HRMS/MS)
employin% quadrupole-orbitrap hybrid mass spectrometer Q-
Exactive . The performance characteristics of the
implemented procedure are thoroughly discussed and
critically compared with those, achievable by alternative
determinative MS-based approaches. The overview of the
results obtained by screening of most popular herbal food
supplements available at the Czech market, such as those
based on Echinacea purpurea, Gingko biloba, etc is
provided.

Keywords: Pesticides, mycotoxins, herbal food supplements,
phytopharmaceuticals, U-HPLC-HRMS/MS.
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— FATTY ESTER DERIVATIVES AND THEIR
RELEVANCE IN MAIZE
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Fusarium verticillioides, together with F. proliferatum, are
filamentous fungi able to colonize maize crops with the
simultaneous fumonisin accumulation in kernels. Since
1988, over 28 fumonisin analogues were identified and
classified into four groups, named A-, B-, C- and P-series.
The great attention received by B-series fumonisins is due to
their ascertained toxicity on humans and animals.
Concerning minor fumonisin analogues, since they are
commonly produced at relatively low levels, they have been
less extensively studied than B-series analogues so far.
Recently, the occurrence of three fumonisins derivatives
obtained by the esterification of FB1 with palmitic, oleic and
linoleic fatty acids were detected and characterized in solid
cultures of F. verticillioides grown on cracked rice. In this
study, the natural occurrence of such derivatives, namely
palmitoyl-, oleoyl- and linoleoyl-EFB1, in raw maize will be
described. In addition, information about the role played by
the plant-pathogen cross-talk in their formation will be given.
Finally, since these compounds could be regarded as
masked mycotoxins, their relevance for food and feed will be
critically discussed.

Keywords: Masked mycotoxins, corn, plant-pathogen interaction,
Fusarium
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MEASUREMENTS BY COMBINING RAPID
ANALYSES WITH DUST SAMPLING
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On-site, mycotoxin measurements shall enable rapid
decisions e.g. on the acceptance or rejection of lots. Hence,
results have to be fast available, easy to get and, first of all,
reliable. The reliability of measured mycotoxin contents
depends on the uncertainties arising from all parts of the
measurement process. Whereas the quality of rapid tests for
on-site analyses has steadily improved within the last years,
sampling remains the most critical step in the whole
analytical chain. Especially for heterogeneously distributed
storage mycotoxins, common sampling procedures are
either not representative or, like the commission regulation
(EC) 401/2006, ensure representativeness but are hardly
applicable in terms of needed workforce and time. An
innovative approach using dust samples was developed and
tested for mycotoxin analyses of food and feed bulk-ware.
Small particles are abraded from the surface of e.g. grain or
raw coffee beans during every transport and handling step.
Hence, these dusts arise from a huge number of grains and
can represent the whole lot better than a limited number of
grain samples. A strong enhancement of mycotoxin contents
on the small, surface particles compared to the bulk material
was observed. Furthermore, dusts generally contain minor
levels of starch, proteins, and fats. Hence, the natural
accumulation of mycotoxin in the dust and its limited matrix
effects facilitate analyses of mycotoxins with rapid test
systems even at low legal limits. Data models were
developed by analysing corresponding dust and bulk-ware
samples for mycotoxins by means of HPLC-FD or HPLC-
MS/MS multi-toxin screening methods. As the contamination
of the overall sample and its dust particles correlated,
contaminations in the bulk were calculable from
concentrations determined in respective dust particles. Data
models were set up for wheat, maize, and green coffee
beans for main fusarium toxins, aflatoxins and/or ochratoxin
A. On-site, grain- and dust samples were taken during the
unloading of trucks. A dust-sampler was customised to
separate dust with specific particle sizes to avoid cross-
contamination via fine dusts. In contrast to grain samples, no
additional physical sample preparation or homogenization
step was needed for the dust. Instead, the sample was
directly extracted and analysed using common lateral flow
test systems. The results were recalculated using the data
models and compared to results obtained from the grain
samples. In this way, the applicability of the new approach
combining rapid analyses with dust sampling was shown.
The innovative high-throughput technology has the potential
to improve on-site mycotoxin measurements in terms of
speed, sensitivity, manageability and reliability and thus is a
promising tool for enhanced industrial self-control.

Keywords: Mycotoxins, dust, sampling, representativeness, rapid
tests
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Fusarium graminearum is a filamentous fungus, wide-spread
across temperate regions of the world, and can produce
several mycotoxins on almost every cereal. Most importantly,
the trichothecenes deoxynivalenol (DON) and its
biosynthetic precursors 3-acetyl-DON and 15-acetyl-DON
act as virulence factors for Fusarium Head Blight Disease of
wheat. The toxins, when taken up in food or feed, strongly
inhibit eukaryotic protein synthesis and cause vomiting as
well as anorexic and immunosuppressive effects in humans
and animals. From 2003 to 2006 a large scale survey of F.
graminearum from fields in the northern US was conducted.
In some strains which were genotyped to be 3-acetyl-DON
producers no known trichothecene could be detected. Still,
the strains showed normal disease symptoms on wheat,
suggesting that a novel trichothecene mycotoxin might be
formed by them. LC-MS measurements revealed novel
compounds in extracts of rice cultures, which were
inoculated with the newly isolated strains compared to a
reference F. graminearum strain. Using LC-HR-MS/MS a
typical fragmentation pattern of trichothecenes was obtained
for one compound, termed NX-2, and its sum formula was
elucidated as C47H240¢. Database search indicated the same
sum formula for the known mycotoxins 4- and 15-
monoacetoxy-scirpenol, which were ruled out by the
measurement of standards. After optimizing production and
extraction conditions, NX-2 was purified from inoculated rice
cultures by normal phase and subsequent reversed phase
chromatography. lts chemical structure was elucidated by
1D- and 2D-NMR measurements. NX-2 has the
characteristic ~ backbone  structure of a  12,13-
epoxytrichothec-9-ene, an acetyl-group at C-3 and hydroxyl-
groups at C-7 and C-15. Compared to 3-acetyl-DON it lacks
the keto group characteristic for type B trichothecenes. As it
is expected that NX-2 is rapidly deacetylated in planta, its
deacetylated form (dNX-2) was produced by alkaline
hydrolysis. The toxicities of the novel mycotoxins were
evaluated using an in vitro translation assay. dNX-2 had an
approximately two-fold decreased potency to inhibit protein
biosynthesis than DON. Inoculation of wheat ears with the
isolated strains revealed the presence of dNX-2 as main
compound up to levels of 500 mg/kg. The natural occurrence
of NX-2 and dNX-2 is currently evaluated.

Keywords: Mycotoxins, Fusarium, toxicity, novel compound,
structure elucidation
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Mycotoxins, the toxic secondary metabolites of filamentous
fungi, contaminate a wide range of food and feed
commodities. These natural toxins may occur not only in
native forms, but also as so-called masked mycotoxins.
Masked mycotoxins are formed in planta by linking small
polar compounds to the mycotoxin molecule as a protective
response. The chemical modification leads to decreased
toxicity for plants. Masked mycotoxins are than stored in
vacuoles (extractable conjugated forms) or covalently or
non-covalently bound to macromolecules (non-extractable
bound forms). Extractable conjugated forms can be detected
by appropriate analytical methods when their structure is
known and analytical standards are available. Non-
extractable bound mycotoxins cannot be extracted directly
and have to be released from the matrix by chemical or
enzymatic treatment prior to chemical analysis. The best
known masked mycotoxin, deoxynivalenol-3-B-D-glucoside
(D3G), is formed in DON-contaminated wheat grains.
Moreover, increase of D3G levels during malting and
brewing was observed and also the presence of DON-
diglucosides and DON-triglucosides in malt and beer was
revealed. Recently, several other masked DONs were found
to be formed in wheat (DON-S-cysteine, DON-S-cysteinyl-
glycine, DON-glutathione). All those masked forms
potentially might be cleaved to DON during food processing
or hydrolyzed in the digestive tract of mammals and thus
contribute to the total dietary DON exposure. Indirect
methods aim to determine the entire pool of masked
mycotoxins in a sample by their conversion into the native
toxin using chemical or enzymatic hydrolysis. This
contribution aims to provide a critical assessment of three
indirect methods for total DON determination based on
acidic hydrolysis using trichloroacetic acid, trifluoroacetic
acid or trifluoromethanesulfonic acid. The
stability/degradation of DON, D3G, 3-acetyl- and 15-acetyl-
DON was assessed on spiked samples of wheat, maize and
barley using an LC-MS/MS method which has been
developed and validated for this purpose. Concerning
potential enzymatic hydrolysis, the capability of several
glucosidases of different classes to cleave D3G in wheat
flour extract was tested. Judging from our experiments,
neither acidic nor enzymatic hydrolysis methods for the
quantification of the total amount of DON in cereals are
recommended.

Keywords: Masked mycotoxins, chemical hydrolysis, enzymatic
hydrolysis, deoxynivalenol-3-glucoside, LC—MS/MS
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Marine biotoxins are produced by phytoplankton and can
accumulate in shellfish or fish. The toxins accumulate in
shellfish such as mussels, oysters and clams via filter
feeding. Fish accumulates via herbivorous fish grazing on
benthic algae which are in their turn consumed by higher
trophic fish such as red snappers. If contaminated shellfish
or fish is consumed severe intoxication syndromes may
occur. Within Europe three intoxication syndromes related to
shellfish consumption may occur, amnesic shellfish
poisoning, paralytic shellfish poisoning and diarrheic shellfish
poisoning (DSP). DSP toxins are belonging to the class of
lipophilic marine biotoxins which represents a larger group of
marine biotoxins such as azaspiracids, yessotoxins,
pectenotoxins and cyclic imines. Furthermore, cigautoxin
that occur mainly within fish from tropical regions also show
lipophilic properties and structural similarities. Ciguatoxin is
toxic at low levels and adverse effects are diverse such as
gastrointestinal disorder, neurologic and cardiovascular
symptoms. For most of the lipophilic marine biotoxins LC—
MS/MS methods have been developed. The official EU
reference method for lipophilic marine biotoxins with the
exception of cyclic imines and ciguatera is LC-MS/MS
based. This reference method is based on a fixed extraction
procedure followed by separation using conventional LC with
either an acidic mobile phase or alkaline mobile phase
followed by tandem quadrupole mass spectrometric
detection. The aims are to produce a much faster routine
analysis than the conventional LC method using UPLC
technology. The developed UPLC-MS/MS method (5 min)
includes regulated as well as some non-regulated toxins that
are of interest for EFSA. The non-regulated are belonging to
the class of the cyclic imines. Results will be shown of the
application of this improved UPLC methodology in routine
applications for various incidents that occurred in the course
of 2012-2013. Furthermore, the conventional LC method is
also transferred to so called chip based microUPLC. The
rationale behind this research originates from both a green
analytical chemistry philosophy (reduced solvent use) and
from the limited sample extract volumes available when
expensive standards are used. Our chip based UPLC-
MS/MS method reduces the solvent usage by more than
90% and also the amount of extract or standard injected is
reduced from 5 pL to 0.5pL. Especially, for the analysis of
ciguatoxins for which semi-purified toxin standard is
extremely expensive (€ 1500/ug) this reduced sample usage
is of great importance. The robustness, sensitivity and
applicability of these 150 ym chip based microUPLC formats
for the analysis of marine biotoxins will be presented.

Keywords: Lipophilic marine biotoxins, ciguatoxins, chip based
UPLC, tandem mass spectrometry
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In number of foodborne outbreaks S. aureus intoxications stand
highly ranked next to those caused by other pathogens like
Bacillus cereus, Escherichia coli, Salmonella enterica and
others. In number of outbreaks and human cases per causative
agent in strong evidence food-borne outbreaks in the EU,
bacterial toxins share the second place together with foodborne
viruses. Among bacterial toxins, staphylococcal enterotoxins
(SEs) was by far the most important etiological agent. The
largest proportion of strong evidence outbreaks caused by
staphylococcal toxins was attributed to mixed or buffet meals
(28.9%), followed by cheese (18.4%). This indicates that milk,
milk derived products and ready-to-eat (RTI) foods require
attention in detecting and quantifying SEs. We developed and
are validating method to specifically quantify SEs in pork meat
using stable isotope dilution and UPLC-MSMS analysis. Pork
meat was spiked with SEA and/or SEB. Next we extract the SEs
from the meat using isoelectric point precipitation and
ultrafiltration. Afterwards the sample was overnight digested with
trypsin to obtain SE-derived peptides. Only the endogenous
peptides that are unique to their respective SE are selected for
analysis with LC-MSMS. Additionally all samples are spiked with
internal standards (IS). These IS are isotopically labelled
equivalents of the unique endogenous tryptic peptides and show
the same chemical behavior as the endogenous peptides. Both
the endogenous peptide and its respective IS should elute from
the column at the same retention time, assuring high specificity
of the method. The sample is then injected and analysed using
online Solid Phase Extraction (SPE) —UPLC-MS/MS. Analytes
of interest are trapped on the SPE-column, while e.g. interfering
salts are flushed to the waste. Afterwards, the peptides are
back-flushed from the SPE-column onto the analytical column
where the separation occurs. The MS/MS is programmed to
search for the parent-daughter mass transition for each unique
endogenous peptide and IS. These parent-daughter transitions
are unique for each peptide and can be used to detect the SEs
very specifically. We are currently validating this method
according to ISO 2002/657/EC. When comparing the MS spectra
peaks found for the IS and the endogenous peptides we were
able to identify and quantify the presence of SEA and/or SEB in
the spiked meat. We are in the process of method validation
where we will determine linearity, matrix effect, repeatability,
trueness, recovery, LOD and LOQ of the method. We developed
and are validating method to specifically detect SEs in pork
meat. This method could be used to quantify SEs in food
poisoning once the presence of S. aureus is proven or it could
also be used (in parallel with current immunologic methods) to
directly confirm and quantify SEs. Currently, only SEA and SEB
are identified and quantified, but the method will be expanded to
other SEs for which antibodies do not yet exist.

Keywords: Staphylococcal enterotoxins, LC-MSMS, isotope
dilution, proteotypic peptides
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Ciguatera fish poisoning (CFP) is associated with an
intoxication caused after the consumption of certain fish
species inhabiting tropical and subtropical regions
contaminated with ciguatoxins (CTXs). These toxins are
produced by species of dinoflagellates Gambierdiscus
toxicus, which are accumulated in the fish tissue.
Ciguatoxins already represent a concern in several
geographic areas but these toxins have recently emerged in
the EU and their presence is being presently investigated in
several coastal areas, in particular in Canary Islands (Spain).
LC-MS/MS has been proposed as analytical tool very
valuable for the analysis of these toxins. The lack of
standards and reference materials is the main limitation
encountered at present for the progress in the
implementation of this methodology, nevertheless big
progress have been made in the implementation of LC—
MS/MS conditions based of the limited standards already
available from particular sources. Evaluat ion and
Implementation of sample pretreatment protocols have been
identified as a critical need for the advances in the analytical
development, thus this work is focused on evaluation of
different extraction and cleanup procedures already
described in the literature with the aim of proposing the
approach that would contribute more efficiently to the LC—
MS/MS results. The results presented in this study show the
influence of the extraction and clean up conditions in the
recovery vyield, the optimization of these conditions clearly
contribute to an increased sensitivity of the LC-MS/MS
analysis. Despite of the limitation of the lack of standards for
all the ciguatoxins potentially involved in such
contaminations, improved sample preparation protocols will
allow to discriminate among some of the ciguatoxins present
in these complex matrices, thus representing an important
contribution and advance in the analysis of these toxic
compounds which are emerging in the EU.

Keywords: Ciguatoxins, Sample preparation, LC—MS/MS
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Non-nutritive or low calorie sweeteners are commonly used
world wide in the food industry, often in combination in order
to limit undesirable tastes. The list of allowable sweeteners
varies among nations worldwide and it is important for the
FDA to monitor these highly consumed products, especially
imports, to ensure that they are in compliance with US
regulations. Current analytical methods for confirmation and
quantifying sweeteners are outdated and do not provide
confirmation of analyte identity, required for robust regulatory
actions. There is a need for an LC-MS/MS method for the
simultaneous determination and confirmation of 14
sweeteners in highly consumed foods such as diet
beverages, candies and yogurts.

A novel method has been developed for the determination of
aspartame, acesulfame K, cyclamate, alitame, neotame,
dulcin, sucralose, saccharin, neohesperidine
dihydrochalcone, rebaudioside A, stevioside, xylitol, maltitol
and erythritol. A reversed-phase UPLC column has enabled
the separation of target analytes using a gradient within 30
minutes, and electrospray ionization MS/MS in negative
mode. Deuterium labeled saccharin, cyclamate and C13
labeled sorbitol are used as internal standards. The MS
parameters have been optimized for all 14 sweetener
compounds. The method has been developed using an
Agilent 1290 UPLC interfaced with an AB Sciex 4000 Mass
Spectrometer. The method has been applied to the analyses
of drinks by dilution and filtration prior to UPLC-MS/MS
analysis.

The sample preparation and cleanup of yogurt samples is
performed using an automated sample preparation system
manufactured by Gerstel, Inc. This automated online SPE
procedure uses a C18 end-capped cartridge for sample
cleanup. The linear range for the 14 target compounds
spans 25 - 2000 ng/mL. Spike and recovery studies were
conducted in both carbonated and non-carbonated
beverages. The drinks were spiked at the maximum usable
concentrations governed by the European Union (EU). In the
case of the sugar alcohols that have quantum satis
(harmless therefore no specific allowable limit) in the EU, the
spiking concentration chosen was 20 ppm. This method is
specific, reproducible (% RSD values range from 5-15) and
sensitive. It is a tool for detecting adulterated or misbranded
foods for both domestic and imported products. The
development of modern and reliable methods for the
quantitative determination of non-nutritive sweeteners in
foods will allow the FDA to more efficiently monitor the food
supply and make regulatory and compliance decisions.

Keywords: Sweeteners, UPLC, Automated online SPE

L-54

ANALYTICAL STEPS DEVELOPED FOR
INVESTIGATING NEW SOURCES FOR ALGAE
BASED DIETARY SUPPLEMENTS

Milena Zachariasova', Petr Kastanek?"", Zbynek
Dzuman®, Vojtech Hrbek®, Elizabeth Crawford®, Apurva
Bhave®, Josef Rubert’, Katerina Hajkova®, Gordana
Selo®, Jana Hajslova"

134567810 Institute of Chemical Technology Prague, Department of
Food Analysis and Nutrition, Czech Republic

2 Institute of Chemical Technology, Prague, Department of
Biochemistry and Microbiology, Czech Republic

® Josip Juraj Strossmayer University of Osijek, Faculty of Food
Technology Osijek, Franje Kuhaca 20, 31 000 Osijek, Croatia

" EcoFuel Labs, Lisabonska 4, 190 02 Prague 9, Czech Republic
*Corresponding author — E-mail: zacharim@vscht.cz, Phone:
+420220443142

In the recent decade, consumers” interest to support their
health through the use dietary supplements continues to
increase. In this context, searching for new sources of
biologically active substances with positive health effects
realizes a great challenge. Micro-algae have emerged as a
significant source of highly valuable molecules, and several
types of algae (Chlorella sp., Spirulina sp., Ulkenia sp.,
Haematococcus sp., etc.) are nowadays used as sources of
proteins, carbohydrates, minerals, vitamins, and/or lipids with
high content of polyunsaturated fatty acids and carotenoids.
Nevertheless, our preliminary studies have indicated that the
potential of microalgae to be employed as an untraditional
source of nutrients can be much broader: new, so far
unexplored algae exist in nature as well as in microorganism
collections. This presentation will demonstrate a
comprehensive analytical strategy we have used in
investigation of bio-matrix for which the composition is
completely unknown. The following steps were tested and
critically evaluated: (i) various ways of mechanical treatment
of algae biomass to disintegrate the cell walls and increase
the extraction efficiency, (ii) extraction-fractionation steps
enabling isolation of polar, medium-polar, and non-polar
compounds, and selection of the optimal approach with
regards to, large-scale industrial application, (iii) non-target
screening of fraction components followed by assessment of
different forms of identified compounds employing ultra-
performance liquid chromatography coupled with high
resolution tandem mass spectrometric detection (U-HPLC—
HRMS/MS) or high resolution ambient mass spectrometry
(DART-MS), (iv) assessment of biological activity of extracts
by a set of antioxidant activity / enzyme inhibitory tests. For
development of this highly efficient screening strategy,
model microalgae with high potential of eicosapentaenoic
fatty acid production, specifically (Trachydiscus minutus),

were used.

Keywords: Biologically active compounds, biological activity, algae,
extraction, dietary supplements, U-HPLC-HRMS/MS
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Carotenoids are important secondary metabolites, which are
mainly synthesized by plants, algae and certain types of
bacteria and fungi. In epidemiological and clinical studies,
associations were found between the intake of the
concerned dietary compounds and the prevalence of
chronic-degenerative diseases. Because of these beneficial
health effects, carotenoids are intensively studied to better
understand amongst others their partitioning and metabolism
in plants. In this context, phytohormones might fulfil an
important role since these compounds have a regulatory
function in various plant processes. This study aimed for a
better understanding of carotenoids’ metabolism by
investigating the regulating role of phytohormones in the
occurrence of tomato fruit carotenoids. The realization of the
outlined objective completely fits into the foodomics concept,
which is intended to be a global discipline that includes all of
the emerging working areas in which food, analytical
techniques and bioinformatics are combined. Completing
this aim required the development of analytical methods for
quantification of both carotenoids and phytohormones,
present in tomato plant tissue. For the extraction of
phytohormones (with a representative for each hormonal
class), the developed protocol included solid liquid extraction
with  Bieleski solvent (methanol/water/formic acid), a
purification step using a 30 kDa Amicon centrifugal filter unit,
and an enrichment phase. Extracts were analyzed using
UHPLC-Orbitrap Exactive™ MS. The high resolution (up to
100,000 FWHM) and the full-scan princ iple of the applied
mass spectrometer were particularly suited to realize a
metabolomic approach. The protocol for extraction of the
carotenoids (lutein, zeaxanthin, a-carotene, [-carotene,
lycopene) was developed by means of a factorial d-optimal
design and consisted of liquid-liquid extraction, using methyl-
tert-butyl ether and methanol. Extracts were also analyzed
by Orbitrap Exactive™ MS. For chromatographic separation,
a C30 HPLC-column was used. Both methods were
successfully validated since linearity (R?> 0.99), repeatability
(<15%), within-laboratory reproducibility (< 20%), specificity
and recovery (> 85%) were satisfactory. Additionally, the
obtained LOD (S/N 23) and LOQ (S/N210) values were good
for all targeted analytes. Subsequently, an experiment was
set up in which tomato plants were subjected to either a
control or drought treatment. The purpose was to trigger a
stress response in the tomato plant, resulting in altered
phytohormone and increased carotenoid concentration
levels.  Statistical interpretation of the analytical
concentrations, obtained from these fruits, allows to
investigate the relation between the concerned components.
To this end, suited software programs, including Sieve™
(fingerprinting) and Simca™ (data analysis), have been
applied. The different aspects of the described foodomic
approach will be discussed.

Keywords: Tomato Fruit, Carotenoids, Phytohormones, Orbitrap
Mass Spectrometry, Metabolomics
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Although prohibited for more than 20 years within the EU,
growth promoting practices for livestock fattening purposes
are still suspected. Methods based on gas- or liquid
chromatography coupled to (tandem) mass spectrometry are
today considered as state-of the-art for monitoring, in a
targeted approach, residues of known drugs. To overcome
the detection of anabolic practices, new synthetic xenobiotic
growth promoters have been designed and new ways of
applications, such as the administration of low dose
cocktails, have been developed. In this context, innovative
screening strategies are urgently needed to enable efficient
control of such practices. Omics have recently shown their
relevance in highlighting physiological responses resulting
from anabolic compounds administration, and in particular,
metabolomics and steroidomics studies have demonstrated
the efficiency of mass spectrometric-based profiling to
discriminate anabolised from control animals [1-6]. These
studies were designed to focus on the main suspected
anabolic practices and to fit with potential practices in terms
of compounds, doses and treatment lengths, so that
steroids-based treatment have been considered, as have b-
agonists or recombinant somatotropin ones. Various
descriptive and predictive models have been set up, allowing
efficient discrimination of the treated and control populations
considered. The next challenge is now to free the different
established statistical models from their respective given
experimental conditions to elaborate models able to predict
samples arising from other experimental conditions, i.e.,
other animals (age, sex, breeding conditions...), other
anabolic  compounds, doses, treatment lengths...
Overcoming this challenge is a necessary step in the
validation process of these metabolomics and steroidomics
strategies before considering any official implementation of
the tool for screening purposes. The objective of the
presentation is to illustrate, through various examples
(steroids, b-agonists, somatotropin), some validation
strategies to assess biomarkers relevance and robustness
upon variability induced by different animals, breeding
conditions, drugs, cocktails and doses. The implementation
of suspicious thresholds is described and performances of
established models are discussed with regards to EU
requirements for screening methods.

[1] Kaabia Z, et al., Drug Testing and Analysis 2013, In press.

[2] Dervilly-Pinel G, et al. Drug Testing and Analysis
2012;4(51):59-69.

[3] Dervilly-Pinel G, et al. Analytica Chimica Acta 2011;700:144—
154.

[4] Kieken F, et al. Metabolomics 2011;7:84-93.

[5] Pinel G, et al., TrAC Trends in Analytical Chemistry
2010;29:1269-1280

[6] Courant F, et al., The analyst 2009;134:1637-1646.
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The anti-inflammatory properties of the natural glucocorticoid
cortisol have led to the development of synthetic analogues,
which exert even higher anti-inflammatory activities.
Moreover, these drugs also induce body weight gain in
production animals by improving feed intake and lowering
feed conversion. Due to their growth-promoting effects, the
use of synthetic glucocorticoids is strictly regulated in the
European Union (CD 2003/74/EC). In the frame of the
national control plans, which should ensure the absence of
residues in food products of animal origin, in recent years, a
higher frequency of prednisolone positive bovine urines has
been observed. In an attempt to understand the origin of this
prednisolone, an in-vivo study was conducted on adult
Holstein-Friesian cows for further deepening the knowledge
of the metabolism and distribution of prednisolone in cattle
intended for meat production and to allow the
characterisation of metabolites that may be u sed as a
biomarker for exogenous administration. Because of the
complex nature of feces and urine as biological matrices,
appropriate sample preparation procedures were required,
but in terms of the metabolomic approach to be kept as
generic as possible. To this extent, Plackett-Burman designs
were successfully applied to develop two different sample
preparations protocols. Metabolomic profiling was performed
by using two different high resolution mass spectrometers: a
stand-alone Orbitrap (Exactive™) and a ToF-MS/MS
(TripleToF™).  Targeted analysis of the known
glucocorticoids was successfully validated according to CD
2002/657/EC. Decision limits and detection capabilities for
prednisolone, prednisone and methylprednisolone in urine
ranged from 0.1 to 0.5 ug L' and from 0.3-0.8 pg L™,
respectively. For the natural glucocorticoids limits of
detection and limits of quantification for dihydrocortisone,
cortisol and cortisone ranged, respectively, from 0.1 to 0.2
pg L™ and from 0.3 to 0.8 ug L. In feces similar resu Its
were obtained. The applicability of the analytical methods for
untargeted metabolomic profiling was demonstrated by usin%
ToxID™, Sieve™ (Thermo Fisher Scientific), Simca'
(Umetrics) and MetabolitePilot™ (AB Sciex) software,
enabling an efficient screening of the full scan data. A first
screening was conducted on urine and feces samples
collected from 2 cows and 2 calves after oral administration
of prednisolone (1 mg kg' BW). Several prednisolone
metabolites were identified, including 20B-
dihydroprednisolone and 20a-dihydroprednisolone. The
potential of these metabolites as a biomarker for illegal
administration as opposed to endogenous formation will be
further confirmed in a larger in vivo design.

Keywords: Biomarker, Metabolomics, High-Resolution Mass
Spectrometry
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Alkylresorcinols (ARs) are amphiphilic phenolic lipids that
may be used as biomarkers for the intake of wholegrain
wheat and rye. The parent ARs are extensive metabolized in
liver and formed metabolites can be detected in plasma and
urine, either as carboxylic acids or as glucuronide and
sulphate conjugates. Two metabolites of interest, 3-(3, 5-
dihydroxyphenyl)-propanoic acid (DHPPA) and 3, 5-
dihydroxybenzoic acid (DBHA), are considered to be
candidate urinary biomarkers. AR metabolites levels are
currently measured by chromatographic techniques but for
samples from large epidemiological studies, immunoassay
techniques can be preferred. Polyclonal antibodies against
the above metabolites were produced and characterized in
terms of cross-reactivity, assay sensitivity, precision and
accuracy. Subsequently, the developed ELISA method was
used for analysis of urine samples from intervention and/or
epidemiological studies being previously analysed by GC-
MS. However, the ELISA showed systematically higher
values compared to GC-MS results. Therefore, LC-MS/MS
method using Q Exactive spectrometer was developed and
innovative MASS FRONTIER v.7.0 software was used for
evaluation of spectral data .The analysis of the mass
spectrum provided data for tentatively identified compounds
to explain several-fold-higher concentration of the
metabolites measured by ELISA in comparison to GC-MS
and LC-MS/MS. The so far unknown AR-related structures,
derived from MS spectra, will be suggested as a potentially
cross-reactants for DHPPA and DHBA in ELISA.
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The effectiveness of the EU enforcement and risk
assessment application under Regulations (EC) No:
396/2005, 882/2004, 7882/2012 etc. rely to a large degree
on the adequate performance of the food control
laboratories. A number of conflict issues between
Regulations and their application in routine laboratories have
been highlighted based in our experience as European
Reference Laboratory. Some of these have been
satisfactorily solved but others remained as being important
analytical challenges. This presentation is focused in those
analytical issues that remain as important laboratory
challenges and the importance in using new mass
spectrometry instrumentation to overcoming them. The
utmost of these conflicts have been selected:

« Difficulties arising from complex or “difficult” matrices that
typically cause serious problems in qualitative and
quantitative analysis.

+ Limitations in the analytical scope. Commonly as a
consequence of workflow limitations to introduce a large
number of compounds full validated in multiresidue methods.
+ Other relevant issues commented will be difficulties
deriving from the application of complex residue definitions,
degradation processes etc. Selected and illustrative practical
cases learnt from the 15 European Proficiency Tests
performed during the last years are presented. From them a
number of examples of the capabilities of update LC-MS
approaches to solve the presented difficulties are also
evaluated.

Keywords: Pesticide, Regulations, LC—MS, Proficiency Tests
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We present a fully automated system for the determination
of up to 300 different class pesticides from various fruits and
vegetables without any sample preparation [1]. For the
measurement we inject an aliquot of an acetonitrile raw
extract into the system. The following clean-up is carried out
by a multidimensional liquid chromatography. The pesticides
are separated from the matrix compounds by a HILIC
column and transferred to the analytical RP column via a
packed loop interface. Due to the chromatographic approach
we obtained a significantly better cleaning effect compared
to the classical QUEChERS method [2]. The matrix effect
profiles of the intermediate and the final extracts were
determined with the postcolumn infusion technique and
compared with the QUEChERS clean-up [3,4]. With the two-
dimensional approach we detected fewer matrix effects.
Strong ion suppressions were detected in QUEChERS
extracts even at very late retention times. With our system
these matrix effects were completely removed. The method
was validated for more than 300 pesticides. The majority of
the tested compounds showed a recovery between 70% to
120% and good sensitivity. The two-dimensional method
was able to determine high priority pesticides analogue to
the established methods with analogous sensitivity but only
one injection of the acetonitrile raw extract. No further clean-
up was needed. In spite of the injection of pure sample
extract the method was very robust. For about one week,
only very difficult matrix extracts from rocket, black tea and
hop (300 samples) were injected. During this time no
changes in signal intensity or retention times were observed.

[1] Kittlaus, S.; Schimanke, J.; Kempe, G.; Speer, K.; Journal of
Chromatography A, 1283 (2013) 98-109

[2] official collection of analytical methods pursuant to §64
LFGB, L00.00-115

[3] Kittlaus, S.; Schimanke, J.; Kempe, G.; Speer, K.; Journal of
Separation Science, 36 (2013) 2185-2195

[4] Kittlaus, S.; Schimanke, J.; Kempe, G.; Speer, K.; Journal of
Chromatography A, 1218 (2011) 8399-8410
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The determination of pesticides in water samples is
challenging and requires the development of highly resolving
and sensitive multiresidue methods. Due to their enhanced
peak capacity and the sensitivity of cryogenic modulators,
comprehensive  two-dimensional gas chromatography
(GCxGC) systems are well suited for multiresidue analysis in
food or environmental samples. Apart from TOF-MS which
is often presented as the gold standard detector to
hyphenate with GCxGC, several cheaper solutions like
Flame lonization Detector (FID), Flame Photometric Detector
in phosphorus (FPD/P) or sulphur modes (FPD/S), Nitrogen
Phosphorus Detector (NPD), and Electron Capture Detector
(ECD) can be considered as viable alternatives for pesticide
determination. The aim of the present study was to discuss
the relevance and the complementarities of FPD/P, FPD/S,
ECD, NPD, FID and TOF-MS for the GCxGC analysis of a
mix of 60 pesticides including organophosphorus pesticides,
syntheti ¢ pyrethroids and fungicides. After optimization of
the GC and GCxGC setting (including column set and
modulation period), the two configurations were assayed
using 11 concentrations of the pesticide mix ranging from 0.1
ng/ mL to 2 pg/mL in hexane. The relative performances of
the GCxGC systems were benchmarked in terms of linearity,
R2, LOD, LOQ on a selection of compounds including
phosphorus, sulfur, nitrogen and one or several halogenated
constituents detectable by all the configurations and
compared to GC data. The GCxGC suitability of each
detector, and their potential complementary attributes, is
discussed based on the qualitative comparison of the
contour plots of the full mix, and examination of the GC
signal in terms of peak width and peak symmetry. The
controversial issue of sensitivity enhancement in GCxGC
was considered for optimised GC and GCxGC operation.

Keywords: Pesticides, GCxGC, FPD P/S, NPD, uECD, TOF/MS,
FID
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Performing pesticide analysis in food requires coping with
multi-class compounds, different matrices and responding
rapidly. Screening methods are very useful as they can
discriminate samples without any pesticides from those with
detectable residues. The laboratory can then focus their
efforts on quantitative methods for a smaller number of
samples. Different strategies can be applied for screening
purposes. Full scan acquisition has however driven most of
the attention because of its inherent benefit of theoretical
detection of unlimited number of compounds. In spite of this
analytical potential, it is well characterized that many factors
can influence mass spectra for LC-based methods and given
the complexity of the samples analysed, reliable
identification can be unreachable in some cases. lon mobility
is known to be a powerful analytical tool for the separation of
complex samples and collision cross sections of compounds
derived from drift time has been extensively used for
characterization purposes. We will present a novel way to
use these special mobility features in screening methods
from acquisition to data processing. For the assay, UPLC—
HDMSE experiments were performed on a Synapt G2-S
using a series of standard solutions, spiked matrices and a
previous proficiency test. CCS values were generated from
the standard solutions and inserted into a scientific library
within a new scientific information system. Then, the
screening method performances were tested with samples
(blank matrices, spiked samples and proficiency test). Based
on these results, we will show how we can reliably reduce
the number of false positive and more importantly avoid false
negative identifications.

Keywords: Multidimensional analysis, pesticide analysis, Liquid
chromatography-lon mobility-High Resolution Mass spectrometry,
identity confirmation
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The state-of-the-art in natural marine biotoxin analysis in
seafood is now quite diverse with progress in moving away
from the antiquated mouse bioassays. The future for
bioanalytical methods requires cost-effective  novel
approaches to compete with the highly skilled multi-analyte
detection now offered by laboratory based analytical
approaches such as mass spectrometry. However, to realize
demands for improved food security there is an increasing
requirement for rapid portable tests for remote on site end
product testing for managerial decisions from environment to
farm to fork. To advance even further the state of the art it is
no longer sufficient that rapid tests detect only one toxin or
the structurally similar group. Advancements are required
whereby biosensors should detect diverse groups of
phycotoxins, mycotoxins or plant alkaloids as a single test.
The difficulties of this approach with microarray platforms
arise with regulatory limits and assay des ign. For marine
and cyanobacterial toxins antibody based novel sensor
methods offer model solutions but the greatest difficulty still
arises with the detection of all analogues within a toxic group
to meet regulatory demands. For natural toxins the design
and application of broad specificity antibodies on multiplex
and microarray platforms using a single combinational
sample preparation offers this opportunity. High quality
broad specificity antibodies to the toxin targets (microcystins;
cylindrospermopsin, saxitoxin, domoic acid, okadaic acid,
brevetoxin) were produced and fully characterised with
regards sensitivity and cross reactivity. A planar waveguide
immunoassay platform for the multiplex detection of the
three key regulated groups of marine toxins and two
cyanobacterial toxins also indicated to be an emerging issue
in seafood has been developed. Toxin-protein conjugates
were spotted onto sensor slides and molecular interactions
between antibodies and conjugates were measured using
secondary antibodies labelled with a fluorescent dye. The
assays were optimised with regards sensitivity by using a
chequer board of dilutions of the key reagents. The speed of
the assay was optimised from 45 min, by studying the
reaction kinetics, until a fully completed test could be
performed within 15 minutes. The sensitivity (IC50) for each
toxin group has been illustrated as 0.06, 0.42, 1.86, 1.40 and
0.19 ng/mL for saxitoxin, okadaic acid, domoic acid,
microcystins and cylindrospermopsin in water samples. The
assay demonstrates high suitability for toxin detection in
seafood samples.

Keywords: Marine toxins,
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The introduction of desorption electrospray ionization mass
spectrometry (DESI MS) by Cooks and coworkers in 2004
brought, for the first time, widespread attention to the
concept of open air surface analysis under ambient
conditions. Contemporary with the disclosure of DESI, work
carried in parallel by other research teams explored a similar
philosophy in chemical analysis. Examples include the
patent on the ion source named Direct Analysis in Real Time
(DART) filed in December 2003, Shiea’s work on open air
laser based ion sources, and work by the Van Berkel group
at Oak Ridge National Laboratory on surface sampling
probes (SSPs) for direct sampling of thin layer
chromatography plates first published in 2002. DESI, DART,
and other ambient MS techniques enabled an exciting new
perspective on ways to perform both qualitative and
quantitative chemical investigations on samples not typically
amenable to direct MS analysis. As a bonus, direct analysis
on nativ e surfaces could be done, in most cases, without
sample preparation. The field of ambient MS was thus born,
reigniting the interest in finding new ways of making ions for
posterior mass spectrometric analysis. Our group and others
have classified ambient MS techniques based on their
intrinsic  desorption/ionization mechanisms. The sub-
divisions that we propose are as follows:

(1) one-step techniques where desorption occurs by solid-
liquid extraction followed by ESI, APPI, sonic spray, or Cl ion
production mechanisms;

(2) one-step plasma-based techniques involving thermal or
chemical sputtering neutral desorption followed by gas-
phase chemical ionization;

(3) two-step techniques involving thermal desorption or
mechanical ablation in the first step followed by a second,
separate step where secondary ionization occurs;

(4) two-step techniques involving laser desorption/ablation
followed by an independent secondary ionization step;

(5) two-step methods involving acoustic desorption
approaches;

(6) multimode techniques combining two or more ambient
MS techniques;

(7) one-of-a-kind techniques that make use of other
principles for desorption or ionization which do not belong to
any of the previous categories. In this presentation we will
provide an overview of each of these classes of ambient MS
techniques, with an emphasis on the strengths and
weaknesses that each one may have for different types of
applications.
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U.S. food and agricultural imports have been increasing
steadily for decades, intensifying the need for a rapid,
sensitive, and cost-effective screening technique to ensure
that the food supply is safe. A method has been developed
that uses polyurethane foam disks to sample the surface of a
variety of incoming produce. The foam disks are then directly
analyzed using transmission-mode direct analysis in real
time (DART) ambient pressure desorption ionization coupled
to a high-resolution Orbitrap Exactive. Now a library of
accurate mass fragments and isotopes has been built using
an Orbitrap Q-Exactive mass spectrometer to provide more
confidence in the identification of the pesticides detected.
The Q-Exactive has a quadrupole mass filter, providing the
capability of data dependent fragmentation. A temperature
gradient for the DART helium stream and multiple collision
energies were employed to detect and fragment over a
hundred pesticides of varying chemical classes, sizes, and
polarities. The accurate mass capabilities of both precursor
and fragment ions of the instruments is essential in correctly
identifying chemical contaminants on the surface of imported
food items. Additionally, including isotopes in the database
offers another tool in the identification and confirmation
process. The commodities investigated range from smooth
skinned produce such as apples to rougher surfaces like
broccoli. The minimal sample preparation and lack of
chromatography has shortened the analysis time
significantly and the simplicity and robustness of the
technique make it ideal for rapid screening.

Keywords: DART, Pesticides, Produce, Rapid Screening
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In this presentation the study of xenobiotics presents in fruits
peel by exposing it (without any pre-treatment) to a high-
resolution orbitrap direct analysis real time mass
spectrometer (DART-HRMS) will be reported. Variables
including DART gas heater temperature, and pressure,
source-to-MS  distance and sample velocity were
investigated. The duration of one sample analysis by DART—
MS analysis lasted ca. 1 min, and benefits of both, high-
resolution and tandem mass spectrometry, to elucidate non-
target or unknown compounds. Identification of post-harvest
fungicides, antioxidants and sugars in fruit peel was
performed in the positive ion mode. The lowest imazalil
concentration that could be detected by the proposed
approach was 1 ng, with a dynamic range from 1 to 2,500 ng
(equivalent to a concentration of ca. 300 pg/kg), which is
well-below the maximum residue limit. For oranges and
apples, direct peel exposition demonstrated good between-in
day precision results (within 20 % for any concentration) and
proper linearity R? 0.99 for apple. A comparison of the
results obtained using the direct peel screening DART-based
method was made with those obtained by DART analysis of
solvent extracts as well as those obtained by injecting these
extracts by Ultra High Performance Liquid Chromatography
Orbitrap Mass Spectrometry (UHPLC—Orbitrap). The results
are in good agreement. Thus, the proposed method proved
to be quantitatively accurate with indisputable identification
specificity. As an independent method, the approach of
direct scanning of peel is of high interest and of potential
future within food analysis to guarantee safety, quality and
authenticity.
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Fingerprinting and profiing of wines wusing mass
spectrometric (MS) approaches are fundamental for
authentication and characterization of wines. A robust
analytical approach combining ambient ionization with
tandem high-resolution mass spectrometry was developed to
rapidly identify marker compounds and classify varietal
species. Wine fingerprinting can be assessed with this
method by directly measuring the wines without any sample
pre-treatment to distinguish between red and white wines.
Selective wine profiling using phenolic characterization was
carried out by a targeted liquid-liquid extraction employing
ethyl acetate to further determine the varietal grape species
used in the production of red and white wines. The liquid
extracts were subjected to both high resolution mass
spectrometry (HRMS) LC-MS (Information Dependent
Acquisition (IDA)) and Direct Analysis in Real Time (DART)
MS analysis generating individual profiles for over 150 wine
samples. Comparing the DART-MS approach with the
traditional LC-MS method, increased sample throughput was
achieved and alternatively direct coupling of DART with an
automated solvent-free extraction employing solid phase
micro-extraction (SPME) sorbents, including polystyrene-
divinylbenzene-polyacrylonitrile (PS-DVB_PAN), C18-
polyacrylonitrile (C-18-PAN), phenylboronic acid-
polyacrylonitrile (PBA-PAN) and a mixed-mode phase (C18+
benzenesulfonic acid cation exchanger) a direct wine
profiling approach was developed. The SPME ambient MS
workflow demonstrates a novel approach for wine analysis
with rapid all-in-one analyte extraction and desorption
yielding complementary selective profiles as compared to
liquid-liquid extraction. Data interpretation was handled using
principal component analysis (PCA), generating scores plots
clearly differentiating several red and white wine varieties.
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Mass spectrometry (MS) either as stand-alone technique or
in combination with separation sciences is one of the fastest
developing techniques in instrumental analytical chemistry.
Within the wide field of applications of MS, food related
topics (analysis of foods, beverages or feeds) as well as any
type of food contact materials (materials for processing or
packaging) play an eminent role. MS is a perfect tool for the
evaluation of food quality (using specific marker substances)
but also for food adulteration or contamination. In this
presentation an overview of recent developments in the
fields of MS with respect to the analysis of foods and food
related materials will be given. A special emphasis will also
be set on the analysis of plastic materials commonly used in
food packaging [1]. Two different strategies will be compared
namely direct analysis by MS with only minimum sample
preparation and the use of MS as a detector for separation
techniques involving chromatographic separation and in
many cases also other sample pre-treatment steps prior to
MS analysis. Whereby the first approach seems the perfect
tool for fast screening of large batches of samples it often
can only provide qualitative to semi-quantitative results.
When it comes to accurate quantitative analysis, sample pre-
treatment and in many cases chromatographic separation is
unavoidable. MS techniques dealt with will include several
representatives of the relatively young field of ambient MS
such as direct analysis in real time (DART) and desorption
electrospray (DESI) as well as the even younger direct spray
methods such as thin layer chromatography (TLC) spray [2]
a technique just recently developed by our group. Besides
these, also the more traditional use of MS as a detector for
(particularly) liquid phase separations will be discussed.
Thereby a special emphasis will be given to the different
ionization techniques and their strong- and weak points.
Within this issue a number of selected application in
combination with the analysis of foods and food related
materials will be provided.

[1] C.W. Klampfl, TRAC Trend in Anal. Chem. 50 (2013 ) 53-64
[2] M. Himmelsbach, M. Waser, C.W. Klampfl, submitted
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Quality and safety throughout the food production chain
depends on the availability of rapid screening methods for
ingredients and contaminants. Those methods should be
able to address both the expected compounds as well as the
unexpected. The latter might originate from natural sources,
(for example toxins), from fraud (for example melamine) or
from illegal production methods (for example hormones).
High sampling and analysis frequencies at low costs are
desired. But such a wide scope of analytes, present at
different levels and in complex food matrices, can only be
covered by mass spectrometry (MS). Moreover, the
combination of gas chromatography (GC) or liquid
chromatography (LC) with MS is rather slow and costly.
Therefore, rapid screening in food analysis is often limited to
a few analytes only and not performed by MS but by
immunoassays. In the nineties following the invention of
triple quadrupole tandem mass spectrometry (MS/MS)
several papers and presentations dealt with the so-called
‘dilute-and-shoot approach.” Instead of an LC column
samples were injected in flow injecton mode and
instantaneous MS results were obtained. Soon the sample
matrix-dependent ionization suppression phenomenon was
observed, precluding quantitative and robust analysis
results. Since 2005 different modes of ambient ionization MS
have been introduced and again the promise of reliable data
in seconds tempted several researchers to investigate the
applicability and pitfalls of ‘instantaneous’ analysis. The key
question is whether or not these techniques are reliable
enough for rapid screening in food analysis. Critical issues
are ease-of-use, sample handling (if any), reproducibility,
data handling, etc.

Desorption electrospray ionization (DESI), plant spray
ionization, direct analysis in real time (DART) and laser
ablation electrospray ionization (LAESI) coupled to linear ion
trap, orbitrap and/or ion mobility quadrupole time-of-flight MS
were explored in different food analysis applications.

In this presentation an overview will be given of recent
achievements and the challenges encountered. In general
ambient ionization MS seems to be less sensitive than
GC/MS or LC/MS but in many agrifood applications it is
realistic to perform a qualitative or semi-quantitative rapid
(pre)screening using ambient MS following a minimum
sample preparation.
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Fast screening of surfaces was recently realized by a
combination of Liquid Extraction Surface Analysis (LESA),
automated chip-based nanoelectrospray ionization, and
high-resolution mass or tandem mass spectrometry using
LTQ-Orbitrap XL. This method was recently extensively
explored for study chemistries on surface of leaves or floral
petal (Arabidopsis thaliana, Iceland poppy) and to discover
allelochemicals involved in co-cultivated fungi and bacteria
strains. Further this method was tested to follow bacterial
and fungal food contamination.
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Since its introduction approx. 8 years ago, ambient mass
spectrometry (AMS) employing Direct Analysis in Real Time
(DART) ion source coupled with spectrometry (MS) has been
becoming a commonly used technique in modern
laboratories. DART is APCl-related technique producing
relatively simple mass spectra, dominated by protonated
molecules [M+H]" in positive-ion mode, or deprotonated
molecules [M-H]" in negative-ion mode. The addition of
ammonia or other "dopants” to the DART gas stream can be
used to form single-charge adducts such as [M+NH4]" or
[M+CI] for compounds that would not readily form molecular
ions or protonated molecules. However, due to the absence
of sample separation, strong matrix effects, typically ion
suppression, may limit detection of minor components. On
the other hand, minimal sample preparation, together with
high throughput potential, are the major benefits offered by
DART-MS. In this presentation, the overview of our five
years experience with DART-MS the most challenging
applications will be shown:
e Target analysis — quantitative analysis of food
contaminants
e Authentication of food samples based on DART-MS
fingerprints / profiles
e Characterization of organic nanoparticles
e Examination of packaging materials for potential
migrants
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The Environmental Microbial and Food Safety Laboratory,
ARS, USDA, is one of the leading groups for the
development of spectral imaging technologies and
methodologies for food safety and quality evaluation. The
spectral imaging technologies include Raman, fluorescence,
and visible/near-infrared (NIR) reflectance for hyperspectral
and multispectral applications, and can also deliver high-
speed online inspection of food and agricultural products on
high-throughput processing lines. Most recently, a line-scan-
based hyperspectral Raman chemical imaging system was
developed that uses a high-intensity 785 nm line laser as an
excitation source to generate Raman scattering signals
across a sample. Spatially-resolved (laser line) Raman
scattering signals (e.g., 1024 Raman spectra for 1024 pixels)
across the sample (a 200-mm-wide field of view) are
simultaneously collected per line-scan. The rapid data
acquisition time allows imaging of large sample areas—a
speed improvement of at least 3 orders of magnitude
compared to conventional Raman imaging approaches. In
this presentation, we present our line-scan Raman and NIR
imaging systems that can be used to quickly and accurately
inspect bulk powder foods, such as milk powder
contaminated with low concentration of melamine. Due to its
high speed and allowance for larger sample areas, the line-
scan imaging format enables implementation of Raman
chemical and NIR methods for screening/sampling of larger
amounts of food products for low-concentration
contaminants in a way that is useful to contaminant detection
and ingredient authentication applications for the food
industry. For detecting low-concentration contaminants, the
limit of detection and the limit of quantification can be vastly
improved by using spatially-resolved spectral image analysis
methods, over conventional point-source spectroscopic
detection methods, to rapidly map large sample areas. The
line-scan Raman and NIR imaging methods have the
potential to narrow the detection gap between traditional
conventional spectroscopy-based methods that can detect
higher concentrations of contaminants/adulterants and
traditional analytical methods that can detect trace amounts.
Future implementation of the methods presented here, for in-
plant screening of food ingredients, may provide food
processors with a critical tool for food safety and
authentication that benefits food industries and consumers
worldwide.

Keywords: Food authentication, adulterants detection, Raman,
hyperspectral, spectral imaging

142 6" International Symposium on Recent Advances in Food Analysis,

November 5-8, 2013, Prague, Czech Republic



LECTURES

L-73

EARLY CONTAMINANT DETECTION IN FEED
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Different national/international authorities invest in research
programs to improve testing methods in order to avoid
further problems issued from food and feed contaminations.
This initiative has been boosted by recent crises such as the
melamine scandals in pet and human food commodities in
2007 and 2009, respectively. Milk powder contaminated
sickened and killed a certain number of babies and the
contaminated wheat gluten and chicken feed caused
enormous economic losses to the industry. Accurate, rapid
and sensitive analytical methods are needed for the
assessment of the quality and safety of food and feed
products. These methods should be directly implemented at
the entrance of the factories/industries preventing the
contamination of the whole production chain. The main goal
of this study is to develop an alternative procedure based on
Near Infrared (NIR) spectroscopy and chemometrics for
characterizing typical feed ingredients and detecting the
possible presence of contaminants from various types at the
entrance of the production chain. Molecular spectroscopy
knowledge about the feed ingredients combined with pattern
recognition techniques and multivariate regression models
led to the creation of decision rules. These rules allow
checking compliance against specifications and deciding
whether to reject or accept the product. The complete
procedure has been developed and validated at laboratory
level. Then, it has been adapted for implementation in a
large feed mill in order to detect anomalies due to an
accidental or fraudulent addition of contaminant or no
authorized additives. In this work, all the efforts have been
put on the setting of multivariate specifications for the NIR
spectroscopic characterization of pure soybean meal. The
proposed procedure can be used with any other vibrational
spectroscopic data (e.g. MIR or Raman) and possible feed
ingredient or compound feed. The methodology has been
tested in a feed mill where different trucks containing the
soybean meal were deliberated contaminated. The c
ontamination has been done with whey and DDGS (Dried
Distillers Grains with Solubles) during the loading at the
entrance of the production chain. A sampling system allowed
getting samples that were analyzed using an at-line NIR
spectrometer. The spectra were submitted to the decision
rules to characterize soybean meal materials and to detect
the adulterated samples. The results demonstrated the
possibility to implement fast and efficient control strategy to
detect on-line contamination (whatever the origin) at the
discarding place.

Keywords: Contaminants, soybean, industry, spectroscopy,
chemometrics
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Livestock production has become an important economic activity
worldwide. Animal feeding stuffs do not only require sufficient
quality from a nutritional point of view but also safety which
means ensuring the absence of contaminants and residues.
These substances can enter the feed via different paths and
further pass through to the consumers via the food chain. In
consequence, the use of all veterinary drugs as feed additives,
other than coccidiostats and histomonostats, has been banned
by the European Commission since 2006. Reliable analytical
methods are therefore needed to ensure the control of the feed
food chain. On the other side N-adulterants (e.g. melamine)
have been illegally added as a nitrogen source in feed and food
(e.g. pet food, milk and milk products) to apparently enhance the
protein content, with severe toxic effects. There is therefore a
strong need in Europe for establishing Strategies for Early
Quality and Safety Assurance in the Feed Chain. The European
FP7 project QSAFFE aims at contributing to such strategies. In
order to address such threats, one of the techniques used was
the advanced platform of high resolution-orbitrap technology.
The high resolving power of the Orbitrap provides precise mass
accuracy, resulting in high selectivity which enables qualitative
and quantitative analysis in complex matrices. Simple generic
sample preparation procedures were applied, including
extraction of the samples with a combination of organic solvents.
The mass spectrometer was operated in full scan with polarity
switching between positive and negative modes, using heated
Electrospray lonization. Due to the complexity of the samples
the resolving power proved to be the key for the discrimination
between interfering masses from the matrix and the exact
masses of the compounds in order to achieve mass accuracy of
5 to 10 ppm. A thoroughly validation study was successfully
performed and evaluated in animal compound fee d and
Distillers Grains for veterinary drugs and in soyabean meal for
melanine and cyanuric acid. The developed methods included a
wide range of chemical groups, authorized coccidiostats, banned
coccidiostats,  macrolides, tetracyclines, nitroimidazoles,
amphenicols, quinolones, sulphonamides, tranquilizers, non-
steroidal anti-inflammatory drugs and benzimidazoles. A
thorough single-laboratory validation procedure was constructed
evaluating specificity, sensitivity, linearity, precision and
accuracy and showed satisfactory analytical performance for
quantification allowing the determination of the compounds at
very low concentrations. Additionally, a simplified quantification
approach only depending on the response factor was
successfully evaluated. The proposed multi-analyte methods
proved their rapidness, simplicity, reliability, demonstrating that
LC utilized with an orbitrap mass spectrometer is a dominant
analytical platform, suitable for official control of residues in
complex compound feed and feed material.

Keywords: Veterinary drugs, Melamine, Animal feed, Feed material,
Liquid chromatography-high resolution mass spectrometry

Acknowledgement: Part of the research leading to these results
has received funding from the European Union Seventh Framework
Programme (FP7/2007-2013) under grant agreement n° 265702

6™ International Symposium on Recent Advances in Food Analysis, 143

November 5-8, 2013, Prague, Czech Republic



LECTURES

L-75%

TRACEABILITY OF DISTILLERS DRIED GRAINS
AND SOLUBLES BY STABLE ISOTOPE RATIO
MASS SPECTROMETRY

Thorben Nietner'", Simon Haughey?, Neil Ogle®, Carsten
o B it 1 R .
Fauhl-Hassek", Christopher Elliott’®

" Federal Institute for Risk Assessment, Berlin, Germany

25 Institute for Global Food Security, Queen's University Belfast, UK
3 Environmental Engineering Research Centre, Queen's University
Belfast, UK

*Corresponding author — E-mail: Thorben.Nietner@bfr.bund.de,
Phone: +49 (0) 3018412 3391

Distillers Dried Grains and Solubles (DDGS) are a novel feed
material mainly used as feedstock for ruminants, poultry,
pigs and fish in aquaculture. They are a by-product of the
alcohol distilling process obtained by drying solid residues of
fermented grains (e.g. corn, wheat, barley), to which pot ale
syrup or evaporated spent wash was added [1]. As a result
of the upgrowth of the fuel-ethanol industry, DDGS became
a global commodity and play an even more important role in
the feed market due to their low price and their high nutrient
content (proteins, fat) [2]. DDGS were chosen as a
commodity to be analyzed as they are increasingly traded
amongst different countries and in the production of DDGS
(especially from the fuel-ethanol industry) strategies to
increase the yield of ethanol could possibly become more
relevant than quality issues of DDGS. In addition, the level of
an assigned risk might be linked to certain areas of origin
and a differentiated level of control might be appropriate,
which requires that the origin must be traceable and
verifiable, not only on the basis of documentation systems
provided by the producer or distributor but also by analysis in
the laboratory [3]. In this respect, DDGS from different
countries and derived from different botanical raw materials
have been analyzed by Stable Isotope Ratio Mass
Spectrometry (IRMS) for the isotopes of hydrogen (*H/'H),
carbon gsC/uC), nitrogen ("°N/"N), oxygen (**0/'®0) and
sulfur  (**S*2S). As expected, analyses showed clear
differences in the 5'°C values for DDGS produced from corn
(-13.0%0) and wheat (-26.9%0) representing C4 and C3
plants. Investigation of 88 corn DDGS samples from China,
the European Union and the United States revealed
differences according to the place of origin of the samples,
primarily due to their 3°H (-144.2%0 to -89.1%0) and 5'°0
(17.4%0 to 23.2%0) values. As well differences in the 3N
values (1.17% to 5.67%) were obtained indicating
agricultural and/or production practices possibly linked to
certain regions. However, isotopic differences of sulfur
(**s/*?S) could only partly be associated with geographical
origins. Results of univariate and multivariate analyses of the
IRMS data for DDGS from different origins will be presented
and the application of IRMS for feed authenticity research is
highlighted.

[1] Commission Regulation (EU) No 68/2013 of 16 January 2013
on the catalogue of feed materials. Off. J. Eur. Union 2013,
L29/1.

[2] Liu K. (2011) J Agric. Food Chem. 59, 1508—-1526.

[3] Nietner T., Pfister M., Glomb MA., Fauhl-Hassek C. (2013) J
Agric. Food Chem. 61, 7225-7233.
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Extra virgin olive oil's sensory attributes and in particular
specific aroma defects are officially responsible for oil
classification or declassification. Such an important issue is
managed by official Panels. The aim of the present work is
to propose an innovative analytical approach exploiting the
informative content of comprehensive multidimensional gas
chromatography (GCxGC) coupled to a mass spectrometry
(MS) data set to define the chemical blueprint of virgin olive
oil volatiles. A series of virgin olive oil samples were
evaluated by a Panel test and then analysed in two
laboratories, using different instrumentation to cross-validate
the entire methodology. A first untargeted approach was
applied obtaining low discrimination power. Therefore, peak
features were reliably identified (261 compounds) on the
basis of the match of the MS spectrum and linear retention
indices, and subjected to successive pair-wise comparisons,
based on 2D patterns, which revealed peculiar distribution of
chemicals correlated with the samples sensory quality. A
further step forward was the application of the principle of
sensomics based on the odor activity value, thus obtaining
much more discriminative results. This approach proved to
be a valuable tool to support, or even replace, sensory
evaluation.

Keywords: Sensomics, comprehensive multidimensional gas
chromatography (GCxGC), fingerprinting, volatile compounds, olive
oil
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The use of herbal dietary supplements has significantly
increased in recent decades. In 2010, the sales of these
products in the U.S. reached an estimated figure of more than
5.2 billion dollars. One of the main factors supporting this trend
is that consumers assume the use of herbal dietary supplements
to be a safe and natural alternative to traditional medical
treatments. A wide variety of herbal dietary supplements
advertised for treatment of diabetes, hypertension, obesity and
other common health problems are currently available. Although
these supplements do not undergo premarket review the US
Food and Drug Administration (FDA) prior to marketing, FDA
has the authority to seize products which represent risk to
consumers. The major safety and authenticity issues related to
herbal dietary supplements include the presence of natural
compounds with toxic effects, the presence of synthetic
pharmaceuticals added as adulterants, and potential interaction
of some natural components with prescription drugs. Accidental
substitution of an authentic ingredient with another plant or
intentional adulteration with cheaper plant materials may cause
serious health problems to consumers due to the presence of
toxins. Recently, a number of poisonings by plant toxins from
herbal dietary supplements have been reported. Deliberate
additions of pharmaceuticals to herbal dietary supplements
typically aim at intensifying the claimed biological effects of the
product. In the current work, an ultra-high performance—
quadrupole-orbitrap mass spectrometry-based method was
developed, optimized and validated for simultaneous screening
and quantitation of pharmaceuticals and plant toxins/metabolites
in various herbal dietary supplements. The target
pharmaceuticals included drugs used to treat diabetes,
hypertension, and inflammation, as well as weight loss drugs
and PDE-5 inhibitors. The plant toxins/metabolites included in
the method represented compounds whose occurrence is either
characteristic in specific plant family or genus (e.g. ephedra
alkaloids or aristolochic acids) or which occur in a wide range of
herbs and other botanicals (e.g. pyrrolizidine alkaloids). A
QuEChERS-like extraction allowed for effective isolation of the
majority of analytes with recoveries ranging from 70 to 120%.
The method was found suitable for detection/quantification of
both plant toxins/metabolites at ug/kg to mg/kg concentrations
and pharmaceuticals at g/kg concentrations. The high resolution
spectra recorded in full MS—data dependent MS/MS acquisition
mode provided a high degree of confidence in identifying the
analytes. The method was used to examine 30 herbal dietary
supplements collected in the U.S. The optimization of sample
preparation, chromatographic ~ separation and mass
spectrometric detection, as well as requirements for confirmation
of analyte identity and strategies for quantitation will be
discussed in the presentation.

Keywords: Herbal dietary supplements, pharmaceuticals, plant
toxins, adulteration, UHPLC-MS
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Within Europe a shift can be seen in recent years from the
detection of GMOs for the purpose of correct labelling
towards the detection of EU-unauthorised GMOs (UGMOs)
that have not yet been assessed for their safety for the
consumer and the environment. In practice the detection of
UGMOs is often performed by a qPCR-based screening
strategy for common DNA elements (promoters, coding
sequences, terminators, etc.) in different GMOs that may
also be present in UGMOs. Unexplained GMO elements
may indicate the presence of UGMOs. UGMO identification
through sequence analysis should always be the next step
when the presence of GMO elements, unexplained by the
presence of GMO events in the same sample, leads to the
suspicion of UGMO presence. Positive identification of
UGMOs should be based on the sequence identification of
genetic constructs that contain combinations of GM
elements that are not reported for authorized GM constructs,
or that are unlikely to occur in the unmodified crop species.
Therefore, if unexplained GMO elements are identified, the
next step is nowadays a standard Sanger sequencing
strategy starting from the single identified GMO element(s).
Only when an event-specific gPCR method is available for
the UGMO in question a more straightforward approach can
be taken. In the laboratory practice, this approach of UGMO
detection and identification is an increasingly lengthy and
costly procedure, with the numbers of potentially present
UGMOs as well as candidate GMO elements steadily
growing. New developments in high-throughput sequencing
(HTS) seem to offer better options for simultaneous
detection and identification of both GMOs and UGMOs in a
single sample. In this presentation different HTS strategies,
including lllumina HiSeq2000 and PacBio RS, with and
without initial GMO element enrichment steps, will be
discussed in the light of the increasing global production of
GMOs. Also the pros and cons of different HTS platforms will
be discussed with relation to UGMO detection and
identification.
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Aflatoxins, trichothecenes and fumonisins are the major
mycotoxins (fungal secondary metabolites) that contaminate
crop plants and, as a result, are of great importance to food
and feed safety. Aflatoxins are produced mainly by the two
Aspergillus species, A. flavus and A. parasiticus, whereas
trichothecenes and fumonisin by Fussarium species.
Regulatory guidelines affecting the permissible levels of
these toxins account annually for hundreds of millions of
dollar equivalents (internationally) of crop losses, as well as
loss of health and human life across the world, affecting
agricultural economics, world trade and food security on a
global basis. Strong connections between environmental
conditions and occurrence of mycotoxins in world crops are
implicated in promoting mycotoxin contamination in certain
regions of the world from climate change (warming). So
many environmental factors affect mycotoxin contamination
in crops that predicting outbreaks of m ycotoxin
contamination of crops is not well developed. Two main
current issues concerning mycotoxins are sampling and
accurate, rapid detection of contaminated commodities, as
well as effective measures for controlling pre- and post-
harvest contamination of crops and commodities. Because
of the skewed distribution of contamination in the affected
commodities, sampling for detection requires a large number
of samples for an accurate assessment. Current testing
measures are expensive and time consuming, so testing
large number of samples is prohibitive. New methods (such
as biosensors and imaging techniques) are being developed
that overcome these hurdles and will potentially provide easy
and rapid testing procedures at relatively lower costs. Also,
now for the first time control measures for this problem
appear within reach. For practical and sustainable control of
pre-harvest mycotoxin contamination to be realized,
information is being rapidly gathered about the fungus, the
affected crops and the specific molecular factors (both in the
plant and the fungus) involved during host plant-fungus
interaction. Use of novel tools such as genomics, proteomics
and metabolomics is providing us with the best and the
quickest opportunity to achieve a clear understanding of the
survival of toxigenic fungi in the field, the ability of the fungus
to invade crops, and the process of toxin contamination
under various environmental conditions. Significant progress
has been made recently in understanding the genomic
makeup of the toxigenic fungi as well as in the study of host
crop resistance to fungal invasion through the use of
proteomics. In this presentation, the use of contemporary
methods and tools in deriving the requisite information for
developing effective strategies to interrupt the machinery in
the fungus for production of these toxins, as well as to
enhance host-resistance against fungal invasion and toxin
contamination of crops will be discussed.

Keywords: Mycotoxin, crops, food security, contamination, fungi
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Novel fungal toxins and metabolites of known toxins that
have not been amenable to detection using established
reference  methods are routinely termed “masked”
mycotoxins. Typically these are metabolites that are
structurally related to mycotoxins of economic importance,
but which are not observed directly during screening of
commodities or foods. For example, many of the mycotoxins
form glucoside conjugates. Aside from concern about the
toxicity of the compounds themselves, there is concern
about the possibility that they may serve as reservoirs for the
parent toxin. With the recent widespread application of liquid
chromatography-mass  spectrometry, in particular the
application of highly selective mass detectors, detection of
masked mycotoxins has become more feasible. This
presents a new set of issues for analysts, not the least of
which is nomenclature (is a masked mycotoxin really
“masked” if you can detect it?). Functionally the issues are
more significant: given limited resources, which of these
metabolites are worth detecting and quantifying? The ideal
detection system would measure the desired analytes in a
cost effective manner that supports monitoring, rather than
impedes it. For good reason analysts generally have greater
confidence in methods that directly detect toxins, based on
physical or chemical properties, rather than those that
indirectly detect toxins, such as immunoassays. However,
field applications of direct detection techniques still face
significant obstacles. Conversely, the mechanisms for
making field applications from immunoassays are well
established. Such assays can be inexpensive to produce
and require minimal training for operation, which are
significant advantages for screening applications. However,
when it comes to detecting masked mycotoxins the
immunoassays have their own set of limitations. One of the
major issues for immunoassays is whether the antibodies
directed against the parent toxins (which are the basis for
screening kits) are able to bind with, and detect, the
metabolites of interest. Trichothecene mycotoxins, such as
T-2 toxin, are common contaminants of commodities and
foodstuffs. Recently the glucosides of T-2 toxin and related
HT-2 toxin were discovered in fungal cultures and their
presence was detected in wheat and oats. In order to
improve the isolation and detection of T-2 and HT-2
glucosides, several antibodies directed against these
masked mycotoxins were developed and applied in a
biosensor for detecting them in wheat. The strong cross-
reactivity of several of these antibodies with both T-2 toxin
and its glucoside suggests that detection of the two analytes
together, as a combined response, may be feasible. This is a
first step in addressing the issue of the simultaneous
detection of masked mycotoxins, along with their parent
toxins, in foodstuffs using rapid immunoassays.

Keywords: Masked mycotoxin, T-2 toxin, detection, immunoassay,
biosensor
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Ambient ionization coupled to mass spectrometry continues
to be applied to new analytical problems, facilitating the rapid
and convenient analysis of a variety of analytes. Recently,
demonstrations of ambient ionization mass spectrometry
applied to quantitative analysis of mycotoxins have been
shown. Direct analysis in real time (DART) ionization is an
ambient ionization technique that has shown great potential
in the analysis of mycotoxins. In this study, DART ionization
coupled to a high resolution mass spectrometer (MS) was
used for screening of aflatoxins from a variety of surfaces
and the rapid quantitative analysis of aflatoxins extracted
from corn and other food related matrices. Sample
preparation procedure and instrument parameter settings
were optimized to obtain sensitive and accurate
determination of aflatoxins. 84:16 acetonitrile / water extracts
of corn deposited on paper substrate were analyzed by
DART-MS. The lowest calibration level (LCL) f or aflatoxin
AFB1 was 4 pg/kg. Quantitative analysis was performed with
the use of matrix-matched standards employing the "*C-
labeled internal standard for AFB1. DART-MS of spiked corn
extracts gave linear response of the range 4-1000 pg/kg.
Good recoveries (94-110%) and repeatabilities (RSD 0.7—
6.9%) were obtained at spiking levels of 20 and 100 pg/kg
with use of an isotope dilution technique. Trueness of data
obtained for AFB1 in maize by DART-MS was demonstrated
by analysis of corn certified reference materials. Broad
applicability of the DART-MS from paper substrate
technique was demonstrated by adaptation to aflatoxin
extracts from other food related matrices.

Keywords: Mycotoxins, aflatoxin, mass spectrometry, direct analysis
in real time (DART)
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Exposure to many persistent organic pollutants (POPs)
occurs via our food, e.g. polychlorinated dibenzodioxins.
Some flame retardants (FRs), like polybrominated diphenyl
ethers (PBDEs), are listed as POPs, and others, like
hexabromocyclododecane (HBCD) are candidate POPs.
Legacy POPs are typically purified from environmental and
food matrices and analyzed by high resolution gas
chromatography-mass spectrometry (HRGC/MS) by long-
established methods. HBCD presents the analyst with a
broad set of unique challenges to its quantification in food.
We have conducted ADME studies with each of the three
HBCD stereoisomers in rats. This presentation will elucidate
some of the intriguing properties of HBCD, which are shared
by some emerging FRs, and explain how these properties
will need to be addressed to analyze emerging FRs in food
samples. ADME studies demonstrated that >74% of each
HBCD stereoisomer was absorbed following a single oral
dose. The isomers were readily eliminated in feces and urine
in an isomer-specific manner (3 > y > a). The highest
terminal tissue concentrations were in adipose tissue, Gl
tract, skin and liver, and within these tissues a-HBCD was
more concentrated (approximately 100:11:27  a/Bly).
Metabolites were characterized by LC/MS (ESI-) and were
distinct for each stereoisomer; hydroxylation for a,
debromination for 8, and a combination of hydroxylation-
debromination-dehydrogenation for y-HBCD. In addition, 4%
of the y-HBCD dose was stereoisomerized to a-HBCD. Due
to multiple chiral centers, HBCD enantiomers were analyzed
in tissues and a slight tissue-specific enantioselectivity was
indicated. Consistent with the dramatic shift in stereoisomer
patterns observed between biota/food (predominantly a-
HBCD) and the technical product (y-HBCD), our data
indicated that this shift could be explained by differences in
metabolism, elimination, and isomerization among the
stereoisomers. Data will also be presented on the
mammalian bioavailability of HBCD stereoisomers from
household dust at chronic, environmentally-relevant feeding
levels. Thus, research has demonstrated that despite being
cycloaliphatic, isomer-specific HBCD data cannot be
obtained by HRGC/MS due to degradation of HBCD isomers
at temperatures above 160°C. This results in quantitation
errors and makes LC/MS the preferred method of analysis.
These conditions are similar to TBECH, an emerging FR,
which also occurs as a family of temperature-sensitive
stereoisomers. However, LC/MS conditions are prone to
suffer from moderate-to-severe matrix effects, which places
a premium on sample preparation and chromatographic
performance during food analyses, and will be needed when
analyzing phenolic FRs such as TBBP-A and 2,4,6-TNP.
Additional analytical issues raised by HBCD enantiomers,
stereoisomerization and metabolic markers will also be
discussed.

Keywords: Flame retardants, hexabromocyclododecane, HBCD,
LC/MS, metabolism
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The U. S. Department of Agriculture, Agricultural Research
Service (USDA-ARS) and Food Safety and Inspection
Service (USDA-FSIS) have conducted statistical surveys for
dioxins (PCDDs, PCDFs, and PCBs) and polybrominated
diphenyl ethers every 5 years since the mid-1990s (mid-
1990s, 2002-3, 2007-8). In 2012-13 another survey is being
conducted. From these data, background levels of dioxins in
domestic beef, pork, and poultry are determined. Due to the
structure of the surveys, temporal trends can be tracked and
sources of dioxins in the food supply can be investigated.
From the mid-1990s to 2008, PCDD, PCDF, and PCB levels
in beef, pork and poultry have either declined or remained
static. The current survey data will also be compared to past
results to determine temporal trends. Animal food products
may also contain PBDEs, however most of the available
data on food-animal sources of PBDEs are from small
market basket surveys and do not provide insights into long-
term trends. Since the 2002-3 survey, levels of PBDEs in
U.S. beef, pork, and poultry have also been analyzed to
provide evidence of, or to refute, the effectiveness of the
phase out of PentaBDE and OctaBDE production. In 2012,
the Environmental Protection Agency released their chronic
oral reference dose (RfD) for 2,3,7,8-TCDD of 0.7pg/kg-day
for human exposure. Survey data, along with consumption
data for beef, pork, and poultry, are used to calculate
consumer exposure estimates to PCDDs, PCDFs, PCBs,
and PBDEs. The calculations were also used to determine
dioxin trigger levels (2 pg TEQ/g fat for beef and 4pg TEQ/g
fat for poultry and pork) used for the survey that would
initiate on-farm investigations by FDA for samples above the
trigger levels. Currently no poultry or pork samples have
been found above trigger levels. There have been 5 beef
samples found to be above the trigger level of 2ppt and are
under investigation by the FDA. Current beef, pork, chicken
and turkey dioxin levels are 0.088-6.46 pg TEQ/g fat, 0.051—
0.36 pg TEQ/g fat, 0.046-0.39 pg TEQ/g fat, and 0.052—-1.32
pg TEQ/g fat, respectively. Comparing the medians of these
data to previous surveys, there are decreases in the overall
levels of dioxins over the past 5 years.

Keywords: Dioxins, PCBs, exposure, PBDEs, U.S. Foods
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A simple and rapid method for simultaneous determination of
193 targeted residues in fish was developed and evaluated
to monitor 143 pesticides and 50 environmental
contaminants (including the persistent organic pollutants:
polychlorinated biphenyls (PCBs), polycyclic aromatic
hydrocarbons (PAHs), polybrominated diphenyl ethers
(PBDEs), and novel flame retardants). Sample preparation
was based on the QUEChERS (quick, easy, cheap, effective,
rugged, safe) approach using acetonitrile for extraction and
dispersive solid-phase extraction (d-SPE) clean-up with a
zirconium-based sorbent. The method was evaluated at four
spiking levels and further validated by analysis of NIST
Standard Reference Materials (SRMs) 1974b and 1947. By
using isotopically-labeled internal standards, recoveries of
most analytes were 70-120% with relative standard
deviations less than 20% (n=5), even at low spiking levels.
The measured values for both SRMs agreed with
certified/reference values (71-119% accuracy) for the
majority of analytes. The detection limits were 0.1-0.5 ng/g
for PCBs, 0.5-10 ng/g for PBDEs, 0.5-5 ng/g for pesticides
and PAHs, and 1-10 ng/g for flame retardants, making the
method applicable for analysis at environmentally relevant
concentrations. The calculated sample preparation cost is
less than $3/sample using bulk materials, and small amounts
of organic solvents used for extraction reduces solvent
waste and environmental impact. Sample preparation for a
batch of 10 homogenized samples takes approximately
1 hour per chemist. Fast, low pressure vacuum outlet gas
chromatography tandem mass spectrometry (LP-GC/MS—
MS) provides fast separation of over 200 analytes in 10 min
to achieve high throughput. The developed method was
applied for analysis of catfish samples from the market, and
residues of pesticides, PAHs and flame retardants were
measured in catfish. Furthermore, the results from the new
method compared well with the traditional method based on
pressurized fluid extraction, gel permeation chromatography,
and solid-phase extraction clean-up sample preparation and
conventional GC-MS for the analysis of wreckfish samples.
The developed method allows analysis of a large number of
pesticides combined with novel flame retardants and other
legacy plus emerging classes of environmental contaminants
from one sample. The generated data on occurrence of
these contaminants may advance the understanding of the
potential risk posed by these chemicals and aid in future risk
assessment and regulations.
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National monitor plans have been launched in many
countries for routine survey of contaminants in food. For
instant, Chinese MOA issued annual plans to monitor
contaminants in animal borne food and feed. Through the
targeted contaminants are changed year by year, they are
quite limited to compared to potential contaminants,
especially for abuse drugs and additives. There is a growing
interest from researchers to screen for and identify non-
targeted compounds in food, including metabolites and
degradates, but also completely unexpected contaminants.
Several versions of LC/MS/MS instrument and tools have
being developed to face the challenging task. The detected
compounds are identified based on empirical calculation of
the molecular formula, interpretation of MS/MS fragments
and mass spectral library searching. The acquired high
resolution and accurate mass spectra are further used to
quantify the amounts of detected and identified pollutants in
a large set of practical food samples. 100 samples of
finished pig feed were collected in nationwide areas with
higher price or doubtful advertisement. AB TripleTOF™5000
LC/MS/MS system was used to screen for unexpected feed
additives. LC-MS/MS data is processed using principal
components analysis (PCA) to find combinations of
variables, in this case based on retention times, mass
signals and intensities, that explain most of the variance
present in a data set. Every sample has a score and every
variable has a loading for each principal component, scores
and loadings of two or three principal components are
plotted in 2D or 3D to visualize analytical results. The scores
plot clearly differentiates samples originating from different
sample types. Some feeds arrange in the top part of the
scores plot. The corresponding loading plot assists to find
characteristic marker ions for this grouping. The loading plot
indicates mass 254.5 Da at 12.6 min. The high resolution
and accurate mass spectra of the detected molecular ion
and the automatically collected MS/MS spectrum were
further processed wusing the Formula Finder of
PeakView™Software to calculate empirical formulas for the
molecular ion and detected fragment ions. Accurate mass
information, the isotopic pattern and logic on distribution of
chemical elements were used. The information gained from
data processing was used to characterize the structure of
the identified contaminant and identify the molecule as
Dihydropyridine (1,4-dihydro-3,5-dicarbetboxy-2,6- dimethyl-
pyridine,  1,4-Dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic
acid diethyl ester). After identification of the additive, a
quantitation method of detecting dihydropyridine in feed was
developed with an analytical standard by LC-MS/MS with
SIM mode. 13 of 100 collected samples were detected for
this additive with level from 120ppm to 278ppm.

Keywords: Non targeted contaminant, LC—MS/MS, feed, library
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Globalisation of food trade is responsible for emerging risks
in food and feed products. Differences in quality standards
and regulatory controls among countries potentially lead to
accidental and/or intentional contamination of end-products.
In order to protect consumer health and the food industry’s
reputation, it is necessary to control the whole food supply
chain, from raw materials to end-products. At present, food
analyses are based on targeted methods and are not able to
address fraud or adulteration issues or tackle unlisted
contaminations. Recent developments in analytical methods
have raised the possibility of using non-targeted
fingerprinting methods to ensure food and feed safety.
Agrifood GPS (Global Protection System) is a 5-year project.
It started in January 2012, partly financed by the BPI
(Banque Publique d’Investissement, ex-OSEQ), a French
public-sector institution that provides support and funding for
innovation. The focus of the project is global analytical
method development to create an early warning system,
highlighting non-compliance or unwanted contamination, and
providing information that will help a company accept or
reject a batch. This approach is based on a metabolomics
approach, first developed in the health sector, the aim of
which is to highlight chemical markers of an observed effect,
such as a difference between population groups, using
statistical data analysis. The project applies global methods
to various food matrices. Using statistical tools, each new
sample is compared with an existing database to check
whether or not it falls within the range of the statistical model
and if it contains any known contaminants. If the sample is
not compliant with the model, the method makes it possible
to highlight markers responsible for its differentiation from
the existing database. Apple juice matrices analysed with
UPLC-TOF-MS  (Ultra  High  Performance  Liquid
Chromatography — Time of Flight — Mass Spectrometry) are
presented as an example of database building. The
challenge is to optimize data pre-treatment (retention time
alignment, table peak extraction, normalization) to reduce
analytical bias in order to keep only relevant information. The
data are then processed to create a statistical model, the
starting point for the early warning system to address food
and feed integrity.

Keywords: UPLC-TOF-MS, non-targeted analysis, food database,
warning system, food safety
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The network of European Union Reference Laboratory (EU-RL)
and National Reference Laboratories (NRLs) of EU Member
States for Dioxins and PCBs in Feed and Food developed
analytical criteria for the application of GC-MS/MS as
confirmatory method for determination of PCDD/Fs and DL-
PCBs. These criteria were based on experiences with GC—
MS/MS systems in electron ionization (EI) mode. Recently also
MS/MS systems equipped with an atmospheric pressure GC
source (APGC) showed sufficient sensitivity for determination of
PCDD/Fs and DL-PCBs at low concentrations in food and feed
samples. The soft ionisation at atmospheric pressure in N2
plasma under charge transfer conditions can increase the
intensity of the monitored molecular ion of PCDD/Fs and DL-
PCBs and reduce the fragmentation in the ion source. Especially
for the low maximum and action levels applicable for PCDD/Fs
in feed and food, low LOQs for the individual congeners are of
importance. The APGC-MS/MS measurements were performed
using an APGC Xevo TQ-S provided by Waters, Manchester,
UK, at the Waters application laboratory in Manchester using
standards and samples provided by the EU-RL and RIKILT, and
at the EU-RL in Freiburg. The extraction and clean-up processes
for food and feed samples for APGC-MS/MS were the same as
for GC-HRMS. For comparison the identical extracts were
measured on APGC-MS/MS and GC-HRMS. Additionally a
modified faster clean-up with a reduced number of clean-up
steps was applied. Results of APGC-MS/MS measurements
were also compared with assigned values from PTs and mean
values of quality control materials obtained from GC-HRMS
analysis. The APGC-MS/MS system showed sufficient
sensitivity to analyse samples in the range of action and
maximum levels. Deviations of the results of APGC-MS/MS from
reference values were below 20 % for the WHO-PCDD/F-TEQ.
Also deviations for individual congeners were in an acceptable
range. For the reduced clean-up considerable differences
between the assigned value and the APGC-MS/MS result could
be observed due to unresolved interferences on PCDFs. First
experiences showed sufficient sensitivity of the APGC-MS/MS
for monitoring of maximum and action levels for PCDD/Fs in
feed and food matrices. As previously shown for other GC-
MS/MS systems, the monitoring of two transition product ions
provides selectivity for the analysis of PCDD/Fs, which is
comparable to GC-HRMS at resolution 10°'000. The proposed
amendments of EU regulations for application of GC-MS/MS as
confirmatory method can also be met by the APGC-MS/MS
system. The application of faster clean-up methods shows, that
the extraction and clean-up steps have considerable influence
on the quality of the analytical results.

Keywords: APGC-MS/MS, PCDD/F, PCB, food, feed
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Food-producing animals are treated with medicines to
prevent or cure diseases. Residues of these substances in
food products may threaten consumer's health. There is an
urgent demand of effective screening tools for residues of
veterinary drugs in livestock and in foods derived from these
animals. For the detection of residues, different techniques
are usually applied: microbial growth inhibition tests or
ELISA immunoassays for screening, and liquid
chromatography  mass  spectrometry  (LC-MS)  for
confirmation purposes. These techniques have weaknesses
in terms of sensitivity and specificity, or require expensive
equipment and laborious sample preparation. Suspension
array combined with flow cytometry is a new trend in
immunoaffinity screening methods in food analysis. The use
of microspheres enables the detection of multiple antibiotics
families simultaneously in a few microliters of sample while
still revealing the identity of each family. A multiplex
microspheres-based flow cytometric affinity assay was
developed for the simultaneous detection of amphenicols,
fluoroquinolones, suflonamides, macrolides, lincosamides,
pleuromeutilines, aminoglycosides, beta-lactams and
polymixins residues in meat samples. Blank meat samples
were spiked with antibiotic constituents from these antibiotic
families, which are relevant in the veterinary field. Following
two very simple and fast sample preparations, beads mix
and specific binders are incubated with samples extracts.
Residues could be detected below their respective maximum
residue limits (MRLs) set in the Commission Regulation
37/2010. Validation of the assay according to the European
Commission Decision 2002/657/CE will be the next step of
the prototype development. The principle of flow cytometric
immunoasssay method, sample preparation procedure,
performance parameters of the method in comparison to
other multi-analyte screening methods are presented and
discussed. The method will be discussed, particularly, with
focus on the increase of sample throughput and its potential
to extend the range of analytes that can be determined
simultaneously.

Keywords: Antibiotic  residues, flow cytometry, microsphere,
immunoassay, screening.
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Fluoroquinolone compounds are a class of antimicrobial agents
which have been administered to livestock for (a) prevention and
control of infections and (b) growth promotion. Due to concerns
regarding the spread of resistant mircoorganisms in the human
population the USA Food and Drug Administration introduced a
ban on the use of enrofloxacin and ciprofloxacin in livestock
production in September 2005. The use of antibiotic growth
promoting agents in animal husbandry has been forbidden in the
EU since 2006. Tandem quadrupole mass spectrometry is the
technique most commonly employed for the quantitative analysis
of veterinary drug residues, including fluorogquinolones, because
it provides significant performance benefits in terms of selectivity
and sensitivity. These benefits are attributed to the Multiple
Reaction Monitoring (MRM) acquisiton mode whereby two
retention time matching transitions and ion intensity ratios are
monitored in compliance with European Commission Decision
(2002/657/EC)[1]. The selection of the most appropriate MRM
transitions is critical and must be performed and validated in
accordance with the 2002/657/EC. Many of the fluoroquinolone
compounds are zwitterionic species, possessing multiple pKa
values, thus careful method development and characterisation of
both the extraction and analytical conditions is required to
achieve accurate and reproducible results. In this study, we
explore the use of lon Mobility enabled Q-ToF-MS (IM-MS) as
an important tool for method development to support the
unequivocal identification and quantitation of incurred residues
of fluoroquinolones in foods of animal origin. IM-MS uses a
combination of high resolution mass spectrometry and high
efficiency ion mobility based measurements and separations. lon
mobility spectrometry (IMS) is a rapid, orthogonal, gas phase
separation technique which allows another dimension of
separation to be obtained within a Ultra Performance Liquid
Chromatography (UPLC) timeframe. Compounds can be
differentiated based on their size, shape and charge. In addition,
both precursor ion and fragment ion information can be acquired
in a single injection in a High Definition MS experiment; referred
to as HDMSE. The unique insight provided by IM-MS has
revealed characteristic ionisation patterns leading to the
discovery of multiple sites of intra-molecular protonation within
the fluoroquinolone class. Single component precursor ion MS
and MSE fragmentation spectra were simultaneously generated
for all ion mobility resolved components. These HDMSE
observations may provide an explanation for the poor
reproducibility and quantitation sometimes observed during the
routine analysis of fluorogquinolone residues using triple
quadrupole mass analysers monitoring specific MRM transitions.
These observations may also be applicable to other classes of
contaminants.

[1] Off. J. Eur. Commun. 2002; L221: 8-36. Commission
Decision (2002/657/EEC)

Keywords: lon mobility, mass spectrometry, veterinary drug
residues, fluoroquinolone, intra-molecular protonation
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LC-MS/MS is one of the most widely used techniques for
identification (and quantification) of residues. Although the
same technique is applied, the parameters and criteria for
identification vary depending on where in the world the
analysis is performed and/or the purpose (e.g. pesticides,
veterinary drugs, forensic toxicology, sports doping). The
rational of these differences is not clear and in most cases
the criteria are essentially based on expert opinions rather
than underpinned by systematic experimental data. For
pesticides in food/feed analyzed by LC-MS/MS in the EU,
according to SANCO/12495/2011, identification is based on
relative retention time and the ion ratio of 22 transitions,
which need to fulfill certain criteria. These criteria originate
from EU Commission Decision 657/2002. Since 2002,
sample preparation became more generic, and LC-MS/MS
matured and became a routine technique. However, the
criteria remained the same. In the frame of the biannual
revision of the SANCO guidance document, the deviations of
retention time and ion ratios relative to reference values
based on solvent standards have been systematically
assessed for pesticides in a variety of fruits and vegetables.
The study involved 120 pesticides (two transitions each)
varying widely in polarity, sensitivity, and m/z of the
transitions; 21 different matrices; blanks and spikes at 0.01,
0.05 and 0.20 mg/kg. The sample extracts and solvent
standards were analyzed as one 120-injection sequence in
five laboratories using different LC-MS/MS systems. The
total data set consisted of responses observed in over
130,000 extracted ion chromatograms. The results clearly
indicate that the current identification parameters and criteria
are obsolete and need to be revised, and provide
scientifically based input for new criteria. The results of this
case study are believed to extend towards other application
areas.

Keywords: Analytical quality control, identification criteria, LC-MS,
pesticides
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The consumer confidence in the quality and safety of food is
a fundamental value of modern society. One of the
parameters characterizing food both from the toxicological
and nutritional point of view is the concentration of metals.
The public perception distinguishes toxic elements (eg. Cd,
Hg, or Pb) and essential nutrients (e.g. Fe, Zn, Cu or Se) but
the scientific understanding of the risks and/or benefits
associated with the presence of one or another metal is
more complex. The same element can be essential or toxic
as a function of concentration, speciation (the distribution
among the different chemical compounds) and the presence
or absence of other elements or potential ligands in a food.
The rapidly developing industry of food supplements
requires a complete account of all the forms of the
supplemented elements present as only some of them have
beneficial value while others may even be harmful. Adding to
that that the trace element distribution and the isotope ratios
of some elements (Pb, Fe, Sr) can be valuable tracers of
food origin, there is a large number of situations where
modern analytical tools for multielement food analysis,
precise isotope ratios determination and speciation analysis
become essential for the consumer protection. This
contribution discusses the advances in analytical techniques
addressing different aspects of trace elements in food. The
democratization of inductively coupled plasma mass
spectrometers (ICP MS) fitted with collision cells and the
availability of reference materials has made total element
analysis a quasi-routine task. ICP MS has also proved to be
a convenient detector in gas and liquid chromatography
rendering straightforward the analysis for particular species
(methylmercury, inorganic arsenic, organotin, polybromine
compounds). ICP MS — based coupled techniques have
boosted exploratory speciation studies aimed at the
identification of chemical forms (endogenous or artificially
enriched) of ftrace metals and metalloids), their
bioaccessibility and metabolism (e.g., selenomethionine,
zinc and chromium species in functional food and food
supplements) and the identification of metabolic pathways.
Particular attention will be given to large-scale speciation
approaches combining information obtained from the parallel
use of elemental mass spectrometry (ICP MS) and molecular
high accuracy Fourier Transform MS detection in
chromatography and electrophoresis. The lecture will be
illustrated with a number of examples addressing targeted
and nontargeted speciation analysis. Analytical approaches
aimed at the correlation of the multielement concentration
pattern with genomic, proteomic and metabolomic data and
their underpinned potential of the improvement of our
understanding of the use of trace elements by plants will be
will be highlighted.

Keywords: Metals, speciation, metallomics, mass spectrometry, ICP
MS
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Mercury (Hg) is one of the most hazardous compounds in our
environment and is released through natural and anthropogenic
processes. It occurs as elemental mercury (metallic), inorganic
mercury or organic mercury. Inorganic mercury and the organic
mercury compound, methylmercury, are the two major mercury
species found in the environment. The toxicity is highly
dependent on the chemical form and methylmercury is
particularly toxic as it affects the functions of enzymes and is
toxic to the nervous system (with the developing brain as most
the most sensitive target). Currently only total mercury in
foodstuffs is regulated by the European Union but accurate
estimation of methylmercury exposure is needed for better
evaluation of food safety. European Food Safety Authority
established in 2012 a maximum tolerable weekly intake at 1.3
ug/kg body weight for methylmercury. Fully validated and
standardized methods for determination of organic mercury
levels in foods are missing. Here results from an in-house
validation and an interlaboratory comparison study are
presented for a simple HPLC-ICPMS method developed for
methylmercury in marine based food and feed extracted with 5
M hydrochloric acid by sonication. The extraction step was
carried out twice, the pH was increased and the extracts were
diluted in mobile phase and filtrated (0.45 pum) prior to HPLC—
ICP-MS analysis. Quantification of methylmercury (m/z 202) in
the sample extracts was achieved by cation exchange
separation (Hamilton PRP-X200, 150%2.1mm, 10 pm) and
calibration standards prepared in mobile phase. The mobile
phase (0.20 ml/min) consisted of 0.5% (w/v) L-cysteine, 50 mM
pyridine, 0.8% (v/v) formic acid, 5% (v/v) MeOH and had a
pH~3. The in-house validation included certified reference
materials of marine origin (TORT-2, DORM-2 and DORM-3) and
4 other marine samples which were analysed in triplicates on 3
different days. The individual results were within the certified
ranges. The limit of detection was 0.004 mg/kg and the in-house
reproducibility standard deviations were less than <20% for
samples containing 0.06 to 4.47 mg/kg. The small-scale
collaborative study included 4 different laboratories that
analysed 6 different marine food and feed samples in duplicate
on 2 different days. For some samples one outlying dataset were
excluded from the evaluation as Cochran or Grubbs outlier
(following ISO 5725-2). The results were in general satisfactory
in the tested range (0.2-5.7 mg/kg). The reproducibility standard
deviations were less than <13%, HorRat values below 0.9 and
the overall means for the reference materials (DORM-3, TORT-
2, CE464 Tunafish) were in agreement with the certified values.
Pitfalls for application of the method are; carry over between
HPLC injections, calculations (exact extraction volume is critical
for re-extraction) and careful interpretation of methylmercury
certificates (which can be given as e.g. Hg, as CHzHg or
CH3HgCl).

Keywords: Metylmercury, speciation, HPLC-ICPMS, validation,
interlaboratory comparison
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Bisphenol-A (BPA) is used as a monomer for polycarbonate
polymers (water and infant feeding bottles) and epoxy resins
(canned food packaging) from which it can be released into
the food and so provide exposure of BPA to humans. Since
BPA has endocrine disrupting properties, its use was
recently prohibited for the production of polymers for food
contact materials for children younger than 3 years old
(European Commission, regulation (EU) N° 10/2011).
Consequently, alternatives to polycarbonate food contact
materials  for  children, such as  polypropylene,
polyethersulfone, polyamide, Tritan® or silicone baby bottles,
have appeared on the market. Migration of BPA from
polycarbonate has already been extensively studied.
Unfortunately, the nature of (other) substances migrating
from the polymeric alternatives to polycarbonate is much
less known. The principal aim of our study was the
identification of major compounds migrating from baby
bottles. In this context, the use of simulants is prescribed in
the legislation to mimic the testing of real foods. Specifically,
we selected a mixture of water-EtOH (50:50) and a 3%
acetic acid solution as stimulants for milk and juices,
respectively. After sterilization of the bottle during ten
minutes with boiling water, three migrations were performed
during 2h at 7 °C. Firstly, the liquid-liquid extraction (LLE)
from the simulants was optimized with a mixture of common
organic compounds. To develop a robust and general
method, a mixture of 17 chemicals covering a wide variety in
polarity and chemical functionality was chosen to evaluate
the extraction efficiency of n-hexane, iso-octane, ethyl
acetate-n-hexane (1:1 and 1:3), MTBE and
dichloromethane-n-hexane (1:1 and 1:3). The extracts
resulting from the LLE step were analyzed on GC-QqQMS
and LC-QTOFMS by monitoring specific mass transitions for
each analyte and internal standard. The method
performance was assessed by determining precision,
accuracy, recovery, and matrix effects. Ethyl acetate-n-
hexane (1:1) and dichloromethane-n-hexane (1:1) were the
most efficient extraction solvents. Consequently, we opted
for the non-chlorinated solvents and ethyl acetate-n-hexane
(1:1) was selected for the application to real samples.
Further, the possible release of unknown chemicals from
polypropylene, polyethersulfone, polyamide, Tritan® or
silicone baby bottles was assessed by performing a
migration study with the simulants water-EtOH and 3%
acetic acid. The migration solutions of the baby bottle
samples were extracted and analysed on GC-QqQMS and
LC-QTOFMS performing an untargeted database search
using Wiley® and NIST® libraries. Various compounds such
as alkanes, phthalates, amides, etc. were detected although
the concentrations were relatively low. Additional
toxicological research will be done in the future to evaluate
the risk of these migrating compounds for human health.

Keywords: Migrants, Baby bottles, Polycarbonate Alternatives,
Liquid-Liquid extraction
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Glycidyl esters, fatty acid esters of glycidol, are by-products
in edible oil processing. In the current contribution we
present a new GC-MS based method measuring intact
glycidyl esters. In comparison to the currently used LC-MS
methods, the GC-MS equipment used in the new method is
cheaper, easier to use and more abundantly present in oil
and fat laboratories. The novel method includes a three step
sample preparation in which the glycidyl esters are extracted
from the edible oil matrix using acetonitrile, the co-extracted
lipids are removed using a heptane wash and finally the GEs
are isolated using NPLC. The isolated glycidyl esters are
analysed as intact molecules using standard GC-MS
equipment operated in the SIM mode. Short, well
deactivated GC columns are used at a relatively high carrier
gas velocity to avoid thermal degradation and artifact
formation. Additionally, care was taken to obtain an optimal
inertness of the GC injector. With these precautions a
rugged method performance was obtained. The detection
limits of the novel method are in the range of 0.01 mg/kg for
the individual glycidyl esters. This corresponds to free
glycidol levels of approximately 0.002-0.003 mg/kg.
Recovery values ranged from 85 to 115% depending on the
spiking level and the chain identity of the glydicyl esters.
Additional trueness information was obtained by comparing
our GC-MS data with those from LC-MS analyses. These
comparisons indicate a good trueness. The repeatability and
reproducibility of the method are better than 5-12% for
individual glycidyl esters at levels above approximately 0.1
mg/kg. Over a period of 8 months of continuous use the
method has been applied to all sorts of edible oils and oil
blends, and was found to be very reliable and rugged.

Keywords: Glydicyl esters, Glycidylesters, Glycidol, Edible oils, GC-
MS
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Under pressure due to the rising number of consumers and
the competitiveness of food markets, some farmers may
choose to improve their production using growth promoting
factors, despite the potential risk for animal welfare and
public health in terms of the chemical safety of animal
products. In milk production, recombinant bovine growth
hormone (rbGH) constitutes a very potent practice to
increase milk yields up to 15%. Such a practice is authorized
in some countries, but prohibited within the European Union
since 1994. Analytical tools are therefore needed for the
identification of rbGH-treated animals and the control of its
potential misuse. The difference between the endogenous
(bGH) and the most commonly used recombinant forms, is
one amino acid located at the N-terminus of the protein,
which modification generates a mass difference of ~60 Da.
The close homology between recombinant and pituitary
forms, as well as the low level of residues of bGH and rbG H
in biological fluids, makes it difficult to discriminate rbGH-
treated cows. Despite this, some efficient LC-MS strategies
for blood have already been successfully implemented. Milk
is currently considered as the most challenging matrix to
detect rbGH in, because of both the complexity of the matrix
which comprises a wide range of proteins exhibiting similar
physicochemical properties to (r)bGH, and to the very low
concentration expected (sub ppb level). So far, the
developments of analytical strategies for the direct detection
of rbGH in milk have not succeeded in detecting the
hormone of interest in samples from treated animals.
Therefore, even more specific and sensitive protocols are
required to tackle this issue. Whenever high background
noise is the cause of unsatisfactory sensitivity, an orthogonal
separation mode, such as lon Mobility Separation (IMS) may
be of interest. With this technology, ions are separated
based on the number of rolling back events they undergo,
due to pulse height and gas pressure in Traveling-wave ion
mobility (TWIM) cell. The rolling back events of a compound
are closely related to its unique physiochemical properties
including, conformation, size and charge. TWIM separation
may be considered as an additional parameter for
characterization the compound of interest. TWIM separation
provides a 3D separation when coupled to UPLC and
HRMS. lonised species are differentiated according to their
retention time, mass-to-charge ratio and mobility time which
is related to their spatial arrangement expressed as
measured Collision Cross Section (CCS). The CCS could be
used as a new identification point for analyte confirmation
purposes and provide additional confidence in the
assignment of bGH and rbGH species. In addition, the use of
IMS provides an orthogonal mode of separation to
chromatography and mass resolution which enables clean-
up of spectral information for better both specificity and
sensitivity of the detection.

Keywords:  Somatotropin, recombinant  growth  hormones,
supercritical fluid chromatography, traveling-wave ion mobility
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Protein hydrolysates can contain a large number of different
peptides. Even in a simple system (e.g. B-lactoglobulin
hydrolysed by trypsin) more than 150 different peptides can
be formed. To characterize hydrolysates in more detail than
the normally used ‘degree of hydrolysis’, preferably one
would like to have the absolute molar concentration of each
peptide present in the hydrolysate. For absolute
quantification of small numbers of known, specific peptides,
isotope labelling has been used. However, for complex
hydrolysates, with large numbers of peptides such an
approach may quickly become impractical. In this study we
show the use of reversed phase liquid chromatography
followed by mass spectrometry as a label-free method for
absolute quantification of large numbers of peptides. The
absolute molar concentration of each peptide was calculated
from the UV peak areas (at 214 nm) in the chromatogram.
Molar extinction coefficients at 214 nm were calculated from
the primary sequence. To account for the geometry of the
detector a cell constant (Kei) was introduced. The
calculation was tested and validated for different standard
peptides and two intact proteins (B-lactoglobulin and B-
casein) using different elution conditions (e.g. flow-rate) and
data collection conditions. Using the Kcei value determined
from these experiments, the concentrations calculated from
the UV peak areas are correct within 10 %, which is typically
in the order of the experimental error. The benefit of the
method is that the obtained concentrations are absolute,
thus removing the need to use internal standards or other
approximations. To verify the completeness of the analysis,
methods were developed to improve sequence coverage
analysis. Using a combination of the LC-MS methods and
subsequent data analysis, the peptides in a hydrolysate of -
lactoglobulin were analysed. In these hydrolysates 45
peptides were annotated and quantified, resulting in a
traditional sequence coverage of 100% and a modified, more
accurate, sequence coverage (i.e. including all annotated
peptides as related to all peptides which should theoretically
be present given the identified cleavage sites) of >80 %. A
quantitative analysis of the concentration of all the amino
acids (present in the different peptides) showed a recovery
of >80% as compared to the theoretical concentration based
on the initial protein concentration.

Keywords: Peptides, quantification, UPLC-MS, hydrolysates
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THE EVOLUTION OF ALLERGEN METHODS -
WILL TOMORROWS METHOD JUST BE BETTER
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Allergens regulation is by now implemented and enforced in
most jurisdictions of the world. But does industry and
enforcement have reliable methods for allergen detection,
and therefore a sound basis for decision making? The
presentation will show where current methods fail and why.
The authors will demonstrate the link between a number of
issues and the lack of appropriate validation and/or
availability of reference materials. Cost/reliability/time issues
will be addressed. In the last part of the presentation, an
outlook will be given where the latest European Commission
research will allow to close the gaps by linking clinical cohort
study results to food manufacture procedures and to
analytical results using mass spectrometry (LC-MS/MS),
which will, for the first time, allow to establish a direct relation
between allergic reaction and analytical result. This research
is aimed to ultimately allow industry to make sound risk
management decision and thereby protect their allergic
customers.

Keywords: Allergens, validation, LC-MS/MS,
massspectrometry, European Comisssion

pitfalls,
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MULTI-ALLERGEN DETECTION IN
THERMALLY-PROCESSED BAKED GOODS BY
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Food allergy is a major public health concern that affects up
to 8% of children and up to 2% of the adult population in the
U.S. To protect the food allergic consumer with accurate
food allergen labeling, reliable analytical methods are
required for accurate allergen detection and quantification.
These methods must be effective in spite of food processing-
induced changes in the biophysical and immunological
properties of multiple allergen proteins in a complex food
matrix. In this work, a comprehensive liquid chromatography
(LC)-mass spectrometry (MS) methodology is applied for
simultaneous multi-allergen characterization and detection in
thermally-processed foods incurred with milk, egg, and
peanut. Combining enhanced protein extraction
methodologies with high performance MS enables a peptide-
specific view of changes in allergen proteins in foods
prepared under varying conditions. Compiled data from a
global proteomics approach are utilized to identify
differentially-abundant peptides resulting from thermally-
induced protein modifications. Furthermore, a comparative
LC-MS/MS approach provides a platform by which to screen
multiple allergens in a wide variety of food matrices for
thermally-resistant or stable allergen peptide biomarkers.
Identified peptide targets are then paired with isotopically-
labeled analogs in the development of a multiplexed
quantitative MRM (multiple reaction monitoring) LC-MS/MS
assay for simultaneous detection of milk, egg, and peanut
allergens in baked goods. Quantitative MS results are
compared to those obtained with commercially-available
ELISA kits. A combined analytical approach incorporating
global proteomic screening with quantitative MS analyses
yields an advanced understanding of fundamental changes
in allergen proteins induced by food processing chemistry,
thereby improving the performance of detection methods for
allergens in complex food systems.

Keywords: Multi-Allergen Detection, Mass Spectrometry, Thermal
Processing, Allergens
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LYSOZYME DETECTION IN WINES USING AN
APTAMER-BASED BIOSENSOR AND SPR
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The control of malolactic fermentation is an important aspect
of wine processing. A recent alternative for sulfur dioxide is
the utilization of lysozyme as antimicrobial agent during wine
fabrication. Although lysozyme is very effective in preventing
the growth of lactic acid bacteria the utilization of this protein
is limited because it can remain in wine and this could cause
allergenic reactions in hypersensitized consumers. The
interactions between lysozyme and the phenolic compounds
from wine is another drawback for its application [1]. There
are a variety of analytical methods developed for the
determination of lysozyme in wine based on
chromatographic or immunosensing techniques like ELISA.
Currently, there are some differences between the results
provided by these methods based on different ways to
ensure specificity (separation on chromatographic columns
verses the use of bio recognition elements such as
antibodies). A label-free aptasensor for lysozyme based on
Surface Plasmon Resonance (SPR) detection, characterized
by a detection limit of 70 nM, has been recently developed
by our team [1]. In this work we report the further
development of this sensor as a new tool for the sensitive
detection of lysozyme in wines. A main challenge when it
comes to application of new sensors to real samples is
related to interferences due to the complex sample matrix.
We minimized non-specific binding by coating our sensor
with a self-assembled monolayer of a thiol containing
ethylene glycol groups. On the other hand, it was found that
lysozyme interaction with wine components affects
drastically its binding by the aptamer. Thus, the aptasensor
could be used to study these interactions. We supported our
SPR data with electrochemical and enzymatic activity
determinations. Several sample pre-treatment strategies
(dilution, acid treatment, dilution with sodium chloride) have
been examined. Concentrated solutions of sodium chloride
allow freeing the protein bound to matrix constituents (such
as tannins) but cause important conformational changes of
lysozyme and affect the affinity of the aptamer for its target.
We developed a procedure for the simple and accurate
detection of allergenic lysozyme in wines. Studies with
Romanian wines spiked with lysozyme allowed to calculate a
recovery factor of the protein of 60-90% (lower for red
compared to white wines). Our results agree well with an
HPLC method and with literature data.

[11Int. J. Food Microbiol., 2011, 148(3), 184-90. 2. Analyst,
2013, 138 (12), 3530-3537.

Keywords: Aptasensor, SPR, non-specific binding, wine, lysozyme
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In EU a total of 14 food allergens are regulated by the
present legislation requiring their mandatory labelling on the
respective food products whenever intentionally added to
foods. The problem of inadvertent contamination of foods by
allergens mostly occurring along food processing chains
appears still uncovered. In order to protect allergic
consumers’ health and with the aim to deliver even more
sensitive methods capable of unequivocal confirmation of
the presence of the offending allergens, mass spectrometry
has expanded its application field also intended as a suitable
tool for food allergens detection, quantification and
confirmation. In addition, features provided by the latest
technology of mass analyzers have allowed the development
of multi-target and sensitive MS based methods including
quantitative aspects provided that some requirements are
met for the final protein identification. In this communication
the development of a method based on Selective Reaction
Monitoring Mass Spectrometry (SRM-MS) for the
simultaneous  determination of potentially allergenic
ingredients in complex food matrices will be described. The
method is capable of detecting during the same run traces of
egg, milk and soy allergens in a cookie chosen as model
food. As first step, the optimal buffer and extraction
conditions were tested and applied for the extraction of
proteins from spiked cookies. The protein extract was then
partially purified, enriched, enzymatically digested and
directly analysed by HPLC—-ion trap mass spectrometry.
Different acquisiton modes were investigated and
compared. In particular the data-dependent function proved
to be a useful tool for scouting the best peptide markers
along with the most intense fragment ions to be further
implemented in the SRM method. After selection of the most
suitable peptides, a proper SRM method was built by
monitoring specific transitions for each peptide tracing for the
corresponding allergenic protein. Calibration curves were
built and final LODs obtained were in the range of few ppm
for all allergens analysed.

Keywords: Multi-allergen screening, mass spectrometry, ion trap
MS, spiked cookies.
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(APIUM GRAVEOLENS) AND THREE MUSTARD
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Celery allergy and mustard allergy are rather prevalent in
Europe. In Switzerland and France about 30-40% of all food
allergic patients are sensitised to celery and in France 1-7% of
the inhabitants suffer from mustard allergy. Allergic reactions
can affect the skin, the respiratory system, the gastrointestinal
tract and/or the cardiovascular system. Celery and mustard are
common ingredients in meat products, sauces, marinades and
convenience products. Three varieties of celery (Apium
graveolens), celery roots, celery stalks and leaf celery, and three
mustard species, white mustard (Sinapis alba), black mustard
(Brassica nigra) and brown mustard (Brassica juncea), are most
frequently used in food. Due to their allergenic potential, celery
and mustard ingredients in food have to be labelled according to
the Directive 2007/68/EC.

The present study deals with the development and validation of
a triplex real-time PCR method for the simultaneous detection of
celery and the three mustard species in food. The method was
developed by combining three previously published singleplex
assays for the detection of white mustard [1], black and brown
mustard [2] and celery [3]. Primers and TagMan probes target at
the Sinapis alba mRNA for MADS D protein, the Brassica nigra
partial RT gene for reverse transcriptase from gypsy-like
retroelement and the Apium graveolens NADPH-dependent
mannose-6-phosphate reductase mRNA. The ftriplex assay
neither showed cross-reactivity with other Brassicaceae nor
other Apiaceae species. Low cross-reactivity (difference in the
Ct value = 12 compared to the positive control) was observed
with caraway, cumin, fenugreek and ginger. The limit of
detection (LOD) in serially diluted mixtures of DNA extracts from
celery roots, white and black or brown mustard (1:1:1) was found
to be 10 pg celery, 5 pg white, 0.5 pg black and 0.1 pg brown
mustard DNA. The amplification efficiency was 101% for celery,
91% for white, 96% for black and 101% for brown mustard. In
raw and brewed model sausages, the LOD was found to be 50
ppm celery, 50 ppm white, 1 ppm black and 1 ppm brown
mustard. The triplex assay was applied to verify correct labelling
of commercially available foodstuffs.

[1] Fuchs, M., Cichna-Markl, M., & Hochegger, R. (2010).
Development and validation of a real-time PCR method for the
detection of white mustard (Sinapis alba) in foods. Journal of
Agricultural and Food Chemistry, 58, 11193-11200.

[2] Palle-Reisch, M., Wolny, M., Cichna-Markl, M., & Hochegger, R.
(2013). Development and validation of a real-time PCR method
for the simultaneous detection of black mustard (Brassica nigra)
and brown mustard (Brassica juncea) in food. Food Chemistry,
138, 348-355.

[3] Fuchs, M., Cichna-Markl, M., & Hochegger, R. (2012).
Development and validation of a novel real-time PCR method for
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Celiac disease is an autoimmune, inflammatory disease of
the small intestine triggered by the storage proteins (gluten)
of wheat, rye, and barley. The only known effective therapy
is a lifelong gluten-free diet and to ensure the safety of
gluten-free foods, a threshold of 20 mg gluten/kg has been
established by the Codex Alimentarius. Current methods for
gluten analysis are PCR, mass spectrometry of gluten
peptides and immunochemical methods (ELISA) based on
antibodies against specific amino acid sequences from
certain prolamin types. Assuming a prolamin/glutelin ratio of
1, the gluten content is calculated by multiplying the
quantitated prolamin content by 2. Due to its textural
properties, wheat starch is a common ingredient for gluten-
free foods. While it is mostly well-accepted in Europe, its
safety for celiacs remains controversial, especially in the US.
During starch production partially water-soluble prolamins
may be removed causing variable prolamin/glutelin ratios,
which lead to an underestimation of the real gluten content.
Therefore, the aim was to develop a new method for the
quantitation of prolamin and glutelin in wheat starch by gel
permeation chromatography with fluorescence detection
(GP-HPLC-FLD). Detection of protein-autofluorescence at
excitation/emission wavelengths of 277/345 nm offered a
110-fold increase in sensitivity for gluten solutions compared
to UV detection at 210 nm. 22 food-grade and technical
wheat starch samples (6 declared as gluten-free and 16
without specification of gluten content) were analyzed. One
sample of gluten-free wheat starch, which was confirmed to
be gluten-free by ELISA, was spiked with wheat flour to
obtain defined amounts of gliadin and glutenin for matrix-
calibration. 1 g of each sample was pre-extracted twice with
salt solution to remove possibly interfering substances. Then
the gliadins were extracted with 60% aqueous ethanol at 22
°C and the glutenins with phosphate-buffer (pH 7.6)/2-
propanol (1+1, v/v) containing 5 mg dithiothreitol/mL at 60
°C. In a second batch, total gluten was extracted by omitting
the step with 60% aqueous ethanol. The gliadin content of all
starches was also quantitated by competitive and Sandwich-
R5-ELISA. Except for two samples with very high gliadin
contents, the results of gliadin quantitation by GP-HPLC-FLD
and both ELISA methods showed a good agreement, but the
Sandwich-ELISA tended to give lower values. Most
remarkably, considerable amounts of glutenin (> 20 mg/kg)
were detected by GP-HPLC-FLD in 9 out of 16 not specified
starches and even in 4 out of 6 gluten-free wheat starches.
Furthermore, the prolamin/glutelin ratios were highly variable
and below 1 in 8 out of 22 samples. Multiplying the gliadin
content by 2 thus leads to a clear underestimation of the real
gluten content. Taken together, these results demonstrate
the need for non-immunochemical methods capable of
detecting both prolamins and glutenins to guarantee the
safety of gluten-free foods.

the detection of celery (Apium graveolens) in food. Food Keywords: celiac disease, gluten, gel permeation
Chemistry, 130, 189-195. chromatography, fluorescence detection
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Food induced hypersensitivity reactions (allergy, intolerance)
affect an increasing ratio of the population. The effective
treatment of these ilinesses is the avoidance of the triggering
proteins in the diets. For detection and quantification of
these components, reliable, validated analytical methods are
necessary. Several methods (ELISA, immunoblotting, PCR,
MS techniques) are available for routine work. Among these
the most commonly used methodology is ELISA. However,
reference method has not been assigned yet. The lack of
incurred reference materials (RM) also complicates the
fulfiling of the method validation process and the
determination of the accuracy of analytical methods. Today,
a well identifiable research direction is the development of
methods suitable for multi component analysis. In
consequence of this R+D efforts, the development of multi-
component RM is more than reasonable. In the past few
years, our working group developed a complex model food
matrix which is suitable for producing incurred reference
materials. This processed food matrix (cookie) was applied
for the evaluation of incurred RM candidates containing
gliadin in defined amount and in homogeneous distribution.
The characterisation of this RM was performed; the effects of
food processing and the interactions with other food
components were investigated with the help of this
processed food matrix. After the successful completion of
RM development, we turned towards the production and
evaluation of multi-component RM matrices. On the basis of
the relative incidence of hypersensitivity reactions, four
components -gluten, milk, egg and soy- were chosen for our
preliminary work. Our results show that the developed RM
process is suitable for producing homogeneous distribution
in case of all four allergens. The effects of food processing
were also investigated, and a decreasing tendency in
measured protein concentration was observed in all cases.
The allergenic protein content was also determined in mono-
and multi-component matrices, for identifying the effect of
potential cross-reactions. In some cases, discrepancies can
be observed which means that the cross reactions could not
be excluded. For understanding the background of the
observed phenomena, further investigations are necessary.

Keywords: Food allergens, multi component reference material
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MOLECULAR WEIGHT ALLERGENS ISOLATED
FROM CEREAL FLOUR AND CEREAL FOOD
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Within last years, the occurrence of food allergens and
corresponding food allergies has been increasing. Therefore,
understanding and study of structure of individual allergen is
required. Cereals contain proteins associated with both
intolerances (e.g. coeliac disease) and allergies (e.g. bakers'
asthma) [1]. The most widespread allergens include several
groups of plant proteins belonging to prolamins, 2S albumin
seed storage proteins, the nonspecific lipid transfer proteins,
and the group of cereal a-amylase and protease inhibitors
[2]. In this work, we focused on characterization of cereal
glycoproteins because most of food protein allergens are
glycosylated. As the cereal samples, barley (Hordeum
vulgare) and wheat (Triticum sp.) were selected, because
both of them represents one of the most important cereals
with wide range of utilization in food industry. The attention
was concentrated to water soluble fraction of N-
glycoproteins in barley and wheat flour and two types of
corresponding final cereal food stuffs (barley malt and wheat
couscous). For glycoproteins capture and purification, we
used various separation procedures including application of
different types of HPLC (reverse phase, affinity) and gel
electrophoresis. Isolated glycoproteins were subsequently
analyzed by MALDI-TOF mass spectrometry. Several
groups of glycoproteins, predominantly belonging to alpha
amylase/trypsin inhibitors family, were identified. Some of
them are even proven allergens according to available
databases. Nevertheless, neither glycosylation nor function
of most of other detected proteins (especially with higher
molecular weight) has been described yet. Low molecular
weight glycoproteins were furthermore subjected to more
detail quantitative analysis. The representation of selected
allergenic glycoproteins, confirmed in individual cereal
samples and their corresponding food end-products, was
compared and their relative quantification was performed
using Isobaric tags for relative and absolute quantitation
(iITRAQ).

[1] Tatham AS, Shewry PR (2008) Clin Exp Allergy 38:1712—
1726

[2] Hauser M, Egger M, Wallner M, Wopfner N, Schmidt G,
Ferreira F (2008) Open Immunol J 1:1-12

Keywords: Barley, wheat, proteomics, glycoprotein, allergen
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Sensitization, intolerance and (pseudo)allergenic reactions
represent contrary answers to perfume and fragrances.
According to EU Directive 76/768/EC a number of allergens
should be labeled if they exceed a certain concentration. The
concerning allergens are mentioned in Annex Il of
Regulation (EC) No 1223/2009. Regarding the detergents
directive (EC) no. 648/2004 allergens should be labelled as
stated in the cosmetic regulation from 0.01% (w/w). In this
study suitable transition have been studied to identify >20
compounds more accurate by multiple reaction monitoring.

Keywords: Allergens, detection, fragrance, GC, Triple Quad
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There is an on-going debate whether oats can be tolerated
by celiacs. On the one hand there is the issue that oats are
often produced on shared equipment with wheat, rye and
barley and therefore contaminated with these gluten
containing grains. If the production of pure oats not
contaminated with other gluten containing cereals is secured
there are on the other hand still studies claiming that certain
celiacs cannot tolerate pure oats. The structure of prolamins
from oats differs from other gluten containing cereals. Latest
research has shown a difference between oat varieties as
well as differences in detection of gluten content. In vitro
studies showed correlation of the reactivity of the
monoclonal G12 antibody with the immunogenicity of
prolamin extracts from different oat varieties. During the
validation of Gluten G12 ELISA Test Kit about 80 different
pure oat varieties have been analysed to check for positive
or negative response. The positive results appear to be a
specific reaction of the antibody with the toxic fragment,
rather than a non-specific response. Therefore, the G12
antibody may shed new light on this debate by recognizing
oat varieties that trigger a response in celiac patients.
Validation data on different oat varieties are presented and
conclusions for the use of Gluten G12 ELISA Test Kits to
evaluate celiac safe oats are drawn.

Keywords: Gluten, oats, mAb G12
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Today around 2-3% of the adult population and 5-8% of
children are affected by food allergies. That is an impropriate
response of the immune system to certain contents of food
and drinks — mostly proteins — that are mistakenly believed
to be harmful. Since already very low amounts of allergen
can cause allergic reactions, which may lead to anaphylactic
shock in severe cases, allergic persons must strictly avoid
the consumption of allergen containing food. With allergens
being the largest single cause of global product recalls, food
manufacturers are seeking for fast and reliable methods
ensuring the correct labeling of their products and preventing
product recalls. Meeting these requirements, a new fast
allergen ELISA assay was developed and validated for 6
different allergens, namely: Almond, Casein, Egg, Hazelnut,
Macadamia nut and Peanut. All six allergen ELISA test kits
incorporate an extremely fast extraction procedure — using
only extraction capsules containing a proprietary powdered
buffer and hot water — of only 1 minute and short incubation
times in the ELISA assay of only 10 minutes. Besides a low
cross reactivity, the kits also showed a good performance in
intra and inter-assay precision validation with variation being
below 15% in almost every kit. The limit of detection (LOD)
was calculated based on the mean blank value of 19 blank
extractions plus three-fold standard deviation. All kits have
LODs ranging in the low mg/kg level (Almond: 0.5 mg/kg;
Casein: 0.2 mg/kg; Egg: 0.5 mg/kg; Hazelnut: 1 mg/kg;
Macadamia nut: 1 mg/kg; Peanut: 0.5 mg/kg). Recoveries
were ranging from 64—-130% when kits were challenged to
recover spiked allergens in difficult food matrices such as
chocolate, milk drinks, cookies and ice cream. The kits also
showed an equivalent performance in recovery when being
compared to established ELISA assays from the market. The
validation showed that these new developed allergen ELISA
assays are not only capable providing results in an extreme
fast way, but also yield accurate results that you can rely on,
making them suitable tools for the detection of allergens in
every kind of foodstuff.

Keywords: Food Allergens, ELISA, extraction
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LINES FOR THE PRESENCE OF PEANUTS IN
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Food allergens are proteins in food that cause abnormal
immune responses. Peanut is one of most important food
allergens and its unintended ingestion could cause severe
allergic reactions. Sensitive specific methods with low ppm
(mg/kg) range are necessary to check whether a food
contains any amounts of peanut. To display the impact of
well cleaned production line and to emphasize an influence
of contamination, 20 samples were analyzed in three
different time periods. The samples were snacks without
peanut, taken from several points of production, after
intensive cleaning and two mixtures of spices added in two
different points of production. For a quantitative analysis of
peanut was used Veratox for Peanut Allergen (sandwich
enzyme-linked immunosorbent assay S-ELISA). The results
were determined at Biorad 680 microplate reader and
expressed as ppm of total peanut. First, 10 samples were
tested: two snack products without spices (taken from drum
and conveyor belt 1) had results under the limit of
quantification

Keywords: Allergen, peanut, production line, contamination, S-
ELISA
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The prevalence of food allergies is increasing. Because of
lacking causative immunotherapies to cure food allergy, the
avoidance of the allergenic food is currently the only means
to avoid unwanted allergic reactions. Thus allergic
individuals have to rely on the list of ingredients and on
precautionary labeling. The compliance of allergen labeling
and allergen status of products can only be verified by the
use of accurate methods for allergen detection. From
enzyme linked immunosorbent assays (ELISA) and
polymerase chain reaction (PCR) it is well known and has
been published that the detectability may be influenced by
varieties and especially by processing. Meanwhile several
mass spectrometry (MS) based detection methods for
allergenic foods have been published in literature, however
no information about the detectability, meaning the response
to different varieties and the influence of food processing is
available. Since the MS based detection relies on pe ptides
from few or only one species specific protein(s), the protein
expression has to be ideally constant in all
varieties/commodities and processed forms of the target
food of interest. Using the example of peanut, we
investigated the applicability of published peptides
suggested for peanut detection in different varieties/
commodities and processed peanuts using a triple
quadrupole LC/MS System. Peanut samples were extracted
according to published protocols in slight modifications. The
diluted protein extracts were reduced, alkylated and digested
overnight using trypsin. The acidified extracts were directly
injected into the LC/MS/MS system. Six peptides were used
for detection with five to seven MRM transitions per peptide.
For all peptides differently charged precursors were
considered and all potential transitions were optimized for
the LC/MS detection using Agilent’s 6490 triple quadrupole
MS. In the optimized experiments 35 MRM transitions were
monitored across the expected elution times using Dynamic
MRM acquisition. All samples were detected as peanut by all
target peptides. However, there was a change in the relative
response within investigated peanut varieties shifted
maximum by a factor of approximately two. In contrast
processing of peanuts changed the response much more.
An industrial produced peanut paste made from roasted
peanuts resulted in only 10% of the average signal obtained
from unprocessed peanut varieties. Mass spectrometry
based detection methods have been suggested to be less
prone to reduced recoveries due to processing. Using the
published peptides the recovery of processed peanuts
seems to be similar to ELISA and PCR. Even if the selected
peptides are chosen in a way that they are not modified or
are not affected by the Maillard reaction (e.g. epsilon amino
groups on lysines) a reduced recovery due to processing
has to be considered.

Keywords: Peanut, MS, MRM, processing, response to different
varieties, detection methods
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Food allergy is a serious and potentially life-threatening
condition; it affects around 1-3% of the population and
prevalence is increasing. Allergenic foods are subject to
labelling requirements and must be carefully managed
during food production to limit cross contamination. Clinical
trials with some of the major food allergens have determined
‘threshold levels’ above which an allergic reaction will be
caused in a defined proportion of the allergic population.
Eventually it is likely that ‘threshold levels’ will be formalised
in guidelines or in law and it will be imperative that there are
easily accessible, quantitative, metrologically traceable
methods available to the food industry to validate and verify
their control procedures. The current and most widely
available methodology for allergen detection is based on
immunoassay, ELISA, however there are well known
drawbacks to such methods. Metrological traceability, to the
International System of Units (MTSI) [1,2], the property of an
analytical result which allows measurements made under
different conditions to be compared in a meaningful way, is
in its infancy with regard to food allergens. MTSI would
greatly facilitate the standardisation of current analytical
techniques for food allergens but as yet to our knowledge
only a model MS system for MTSI of the allergen lysozyme
in wine has been elaborated [3,4]. The use of quantification
of an allergenic protein (alpha s1 casein from milk) quantified
to the Sl as a means to traceably compare results from
different ELISA kits has been investigated. Initial results
demonstrated that all three of the commercial kits tested
were able to recognise the alpha s1 casein protein both
before and after heating at 180°C albeit with quantification
that varied between kits. The quantified alpha s1 casein was
also added to a model food matrix (biscuit dough) and the
efficiency of extraction of the casein from the raw and baked
dough was measured using each of the commercial kits.
Recoveries achieved were poor and our work continues with
efforts to suggest means to improve the traceability and
recovery of immunological approaches.

[1] V Barwick & S Wood, (2010), J. Anal. At. Spectrom. 25, 785—
799

[2] Bureau International des Poids et Mesures, BIPM, The
International System of Units (SI), 8" edition (2006)

[3] A Cryar et al. (2012) J. Assoc. Public Analysts (Online) 40:
77-80

[4] A Cryar et al. J AOAC Int, in press

Keywords: Allergens, casein, immunoassay, Sl traceable, mass
spectrometry
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Wine has been suggested as a potential source of allergens
of animal origin, as residues after the fining process. Animal-
derived fining agents are used both in red and in white
winemaking processes worldwide, particularly caseinates
from cow milk, egg proteins and gelatine from fish and other
animals [1]. ELISA is considered today as the “gold
standard” in the direct detection of allergens in foods, and
several protocols for the quantitative detection of milk
proteins have been developed [2] or are commercially
available. Despite the large and consolidate use of ELISA
methods, some limits arise, like the lack of comparability
when different methods are used in ring tests, or their
applicability towards foods that underwent particular
processing able to partially inactivate antigens epitopes. The
Biacore technique, based on the SPR (Surface Plasmon
Resonance) approach, is a useful microsensor-based
method applied on proteins detection. Up to now, a few
papers describe the application of Biacore to detect
allergenic proteins [3], and no red wine application is
reported. Aim of this work was to compare classical ELISA to
the Biacore approach for the identification of the presence of
caseins in clarified red wine. To study the clarification
process, a commercially available fining agent based on
caseinates was added to a sample of cloudy red wine at
different levels (up to 1200 ppm). After centrifugation,
caseins were measured in supernatants before and after
microfiltration (1.2 and 5 um). For the detection of residues
of caseins in filtered and non-filtered wine, a commercially
available sandwich microtiter plate ELISA for caseins (a, B
and k) was compared with a specific fast biosensor inhibition
immunoassay for bovine k-casein. The calibration curves in
wine showed similar measurement ranges for both assays.
Filtering through 1.2 or 5 ym pore size removed all caseins
from the wine tested in this study, to levels that do not exhibit
a risk for people allergic to milk products even when 1200
ppm of caseinate was used. Results obtained in this study
were consistent using two totally different immunoassays
and detection methods, however, the effect due to the low
solubility of the employed fining agent in our wine samples
needs to be further investigated.

[1] The EFSA Journal (2007), 5, 531-535, 566, 567.

[2] Weber P., Steinhart H., Paschke A. (2009). Determination of
the Bovine Food Allergen Casein in White Wines by
Quantitative Indirect ELISA, SDS-PAGE, Western Blot and
Immunostaining. J. Agric. Food Chem. 57, 8399-8405.

[3] Haasnoot W., Marchesini GR., Koopal K. (2006). Spreeta-
based biosensor immunoassays to detect fraudulent
adulteration in milk and milk powder. Journal of AOAC
International 89, 3, 849-855.

Keywords: Milk allergens, red wine, Biacore, ELISA, fining agents
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One of the barriers to the effective use of challenges in food
allergy diagnosis is the lack of controlled and properly
blinded foods containing well characterised allergenic food
ingredients. These ingredients need to be representative of
foodstuffs as they are eaten, and have an allergen profile
representative of the food type. Major peanut allergens are
characterised and defined by standardised nomenclature
(e.g. Ara h 1 to 13), with many having multiple known
sequences. Close homology is common within the 2S
albumins (prolamins, Ara h 2, 6 and 7) and cupin family
allergens (Ara h 1 & 3). The use of mass spectrometry (MS)
allows individual detection of the isoforms of these allergens,
whereas traditional immunodiagnostic detection methods
(e.g. ELISA) do not provide this level of information. A label-
free approach has been applied to the analysis of peanut
allergens by implementing ion mobility, data independent
analysis mass spectrometry (IM-DIA-MS) providing both
qualitative and quantitative information in a single
experiment as a means of characterizing the allergenic
proteins from peanut flour. The results of this study have
shown over 300 proteins were identified from tryptic digests
of peanut extracts, including the major protein families
associated with peanut allergy identified with a sequence
coverage of 70% or greater. The peanut based allergens
appear to show abundance over a wide dynamic range. In
addition, the potential MRM transitions relating to peanut
allergens have been derived from the discovery data and are
available for acquiring using a tandem quadrupole
instrument.

Keywords: lon mobility, allergens, peanuts, proteins
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Soya belongs to the so called “Big 8” allergens and following
the food labeling directives of many different countries soya
has to be labeled as ingredient if used in food. Parallel to
soybean allergy is one of the more common food allergies,
especially among children and babies. Allergic reactions to
soy are typically mild, however, although rare, severe
reactions like anaphylactic shocks can occur. These patients
have to avoid the intake of food containing soy. Therefore,
detection and then labeling of soy and its components in
food by the manufacturer is mandatory. The main allergens
in soy are Glycinin (Gly m 6) and B-Conglycinin (Gly m 5). R-
Biopharms sandwich ELISA RIDASCREEN®FAST Soya
(R7102) detects these two proteins in native as well as in
processed food. Commonly, food or its ingredients are
heated during the production. Therefore, it is very important
to detect these processed soy-proteins, because they can
lead to allergic symptoms in predisposed patients.
Compared to other test-kits on the market, the ELISA
RIDASCREEN®FAST Soya (R7102) is suitable for the
recognition of strong heated soy proteins in various foods.
This unique property makes the RIDASCREEN®FAST Soya
(R7102) to the most reliable test system for the detection of
soy allergens in raw and processed food.

Keywords: Allergen, Soya, Soy Food, ELISA
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In wine production fining a wine eliminates any appearance
of cloudiness by removing sediment. In this process fining
agents, such as casein, are stirred into barrels of wine where
they act as magnets by picking up the sediment in the wine
and depositing it at the bottom of the wine barrel. Once the
wine has been clarified, racking of the wine is done to
separate the wine from the sediment residue.

In 2011 EFSA concluded that wines fined with
casein/caseinate/milk  products may trigger adverse
reactions in susceptible individuals following a survey of
wine where the detection of casein was reported in trace
amounts [<2 mg/L (2 parts per million)] in two (out of 32)
experimental wines without bentonite treatment and in three
(out of 61) commercial wines with unknown treatment] *. This
fact together with new European Union legislation (that
states that wine after 30 June 2012 wine must disclose on
the label if fining reagents such as casein / egg ovalbumin
have been use in processing)2 has driven the need for
methods which are capable of detecting casein products in
wine at low levels.

Here we present new data using microfow LC in
combination with a LC-MS/MS method developed on an AB
SCIEX QTRAP® 5500 system utilizing the Scheduled
MRM™ algorithm which detects casein in wine at sub part
per million levels. The method utilizes a simple digestion of
the protein in situ in the wine followed by dilution and
injection and has been designed to limit extensive sample
preparation and perform all protein modification in the same
Eppendorf tube. In the presentation we will discuss the
benefits of MicroLC over higher flow rate separations.

[1] Scientific Opinion related to a notification from the
International Organisation of Vine and Wine (OIV) on
casein/caseinate/milk products to be used in the manufacture
of wine as clarification processing aids pursuant to Article 6,
paragraph 11 of Directive 2000/13/EC — for permanent
exemption from labeling. EFSA Journal 2011, 9(10), 2384.

[2] COMMISSION REGULATION (EU) No 1266/2010 of 22
December 2010 amending Directive 2007/68/EC as regards
labelling requirements for wines.

Keywords: Allergens, wine production, MicroL.C
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In the last decade, the health and safety of honey has been
taken into consideration as it can be contaminated by drugs
used to protect bees against a variety of brood disease
and/or by natural substances (like heavy metals,
pyrrolizidine, grayanotoxins). The contamination of honey
with pyrrolizidine alkaloids (PAs) has been reported as
potential health risk, thus to evaluate and characterize PAs
contamination in Italian honey is the aim of the study. An
approach based on the identification of a few markers of the
most representative genus of plants producing PAs was
adopted as suggested by EFSA (2011). The markers were
chosen, as those most frequently occuring in plants in Italian
regions by consulting melissopalynology data reported from
literature. Samples of polyflora honey were obtained
randomly from the market or from beekeepers of the Veneto
region, and lycopsamine, heliotrine, echimidine, senecionine,
seneciphylline, retrorsine were measured using a liquid
chromatography coupled with a mass spectrometry (LC-
MS/MS). The sample preparation was performed dissolving
5 g of honey in H;SO4 (0.05 M) followed by an SPE
extraction using STRATA XC columns (200 mg/6 mL) for
cleanup. The LC separations were performed on a C18
Hypersil Gold column (100 x 2.1 mm, 1.9 ypm, Thermo Fisher
Scientific, CA, USA) with gradient elution of ultrapure water
and methanol both containing 0.1% formic acid. Mass
spectrometric identification was done using a LTQ XL ion
trap (Thermo Fisher Scientific, CA, USA), equipped with a
heated electrospray ionization probe, operating in positive
ion mode. The identity of each PAs was confirmed by
monitoring via MS/MS the ratios of the two prominent
product ions, previously selected. The selectivity, linearity
response, trueness, precision (repeatability and within-
laboratory reproducibility), limit of detection, limit of
quantification and recovery were determined for validation
purposes using blank honey sa mples spiked with PAs
standard solutions at 3 different levels (1, 5, 25 ng/g). For all
the analytes linearity of calibration curves was observed in
the range of 0.25-50 ng/g and regression coefficient (r) was
always > 0.99; mean recovery ranged between 91.6% and
104.3%; limits of quantification was 0.25 ng/g for all PAs and
the repeatability and reproducibility values were always
below 8.5% and 16.6% respectively. The validated method
was then applied to 70 commercially honey samples for the
survey of PAs in Italian honey.

[1] Scientific opinion on pyrrolizidine alkaloids in food and feed”.
EFSA Journal 2011; 9 (11); 2406.

Keywords: Pyrrolizidine alkaloids, Italian honey, LC-MS/MS, food
safety
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DNA-based seafood authenticity methods are predominantly
performed by PCR analysis. Scombroidae fish family
contains  several species with high values of
commercialization, which are Thunnus obesus, T. albacares,
T. maccoyii, T. tonggol, T. alalunga, Katsuwonus pelamis,
Auxis spp., and Scomberomorus spp. among others.
Furthermore, most of world Tuna’s supplies are captured in
western central Pacific Ocean. However, Indo-west Pacific
Ocean part urgently needs more concern in effective tuna
fisheries management. On the other hand, an appropriate
method to differentiate between closely related Thunnus
species is continuously questionable either by genetic or
morphologic identification. An accurate method of Thunnus
species differentiation will support sustainable fishery and
trade of tunas. Our present studies comprise:

(1) fish species identification using mitochondrial cytochrome
b gene;

(2) differentiation of Scombroid fish from Indo-west Pacific
and Indian Ocean by exon-primed intron-crossing (EPIC)
PCR of a parvalbumin gene intron;

(3) new information about applicability of SSCP and RFLP
technique to discriminate Thunnus species.

Using cytochrome b gene as an identification marker we
could determine a number of SNP characteristics and SSCP
electropherogram results within Scombroid group. Species-
specific EPIC primers were successfully constructed and
amplified from the third and fourth intron of parvalbumin
gene. Moreover, SSCP and RFLP electropherogram results
from parvalbumin gene intron show reliable differentiation of
closely related Thunnus species. Therefore, these results
showed potentially reliable species identification methods for
high-priced tuna’s products as well as other Scombroid fish.
Difficulties and limitation of Thunnus spp. reliable
identification are discussed.

Keywords: Parvalbumin gene, EPIC-PCR, cytochrome b gene,
Thunnus, species identification.
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High concentrations of biogenic amines can be found due to
microbial activity intrinsic to typical fermented foods such as
wine, fermented meat and especially cheese. During cheese
ripening, accumulated free amino acids may act as
precursors for the conversion into biogenic amines mostly
affected by bacterial decarboxylases of a contaminating
microflora. Thus, biogenic amines in foods are of main
concern in relation to food spoilage/hygiene and food safety
aspects. Considering the toxicological implications of these
amines, and the general interest in occurrence data for “risk
assessment” of fermented foods, the objective of this study
was to analyse the concentration of biogenic amines in
various commercial cheese samples (n=151) representing
most common cheese varieties. AccQ-Fluor derivatizing
reagent (6-aminoquinolyl-N-hydroxysuccinimidyl carbamate)
was used to analyze primary and secondary biogenic
amines by ultra-performance liquid chromatography (UPLC).
In general, cumulative levels of biogenic amines varied to a
great extent with exceptional samples having amounts up to
150-300 mg/100 g cheese (e.g., Tiroler Graukase with 313
mg/100g or Tiroler Almkase with 185 g/100 g), whereas only
5% of the analyzed cheeses showed total concentrations
higher than 90 mg/100 g (median 5.7 mg/100 g). Regarding
the most relevant biogenic amines, histamine was found in
79% of all samples, with maximum concentrations for Tiroler
Almkase (116 and 82 mg/100 g), but only 5% of the cheeses
had a histamine level above 17 mg/100 g (median 0.9
mg/100 g). For tyramine (72% occurrence; 5% > 37 mg/100
g), highest values were found for Tiroler Graukase (160
mg/100 g), Tiroler Almkase, French raw milk cheese,
Olmitzer Quargel or Harzer cheese (each ~50 mg/100 g;
median 1.0 mg/100 g). Putrescine was detected in 70% of
the cheeses (up to 80 mg/100 g for some acid-curd cheeses;
median 0.6 mg/100 g; 5% > 26 mg/100 g). Cadaverine was
found in 47% of the samples (5% > 22 mg/100 g), with
highest concentrations for Harzer cheese and Olmitzer
Quargel (126 and 75 mg/100g, median 0.2 mg/100 g).
Tryptamine had the lowest occurrence (15%; 5% > 8 mg/100
g) and a median concentration of 0.3 mg/100 g. In
conclusion, high (and toxicologically critical) levels of
biogenic amines are definitely not associated with a certain
type of cheese (as it is sometimes reported in former
literature), but may vary depending on a large number of
different incalculable factors (e.g., hygiene during the whole
cheese production process, number and class of
contaminants, degree of proteolysis in cheese, uncontrolled
technological aspects). For all analyzed cheeses, both the
individual and the total amounts varied greatly, making it
virtually impossible/inadequate to pinpoint certain cheese
types as more potent sources for intrinsically high biogenic
amine levels. Thus, obligatory monitoring of biogenic amines
should be considered to ensure high quality and safety of
cheese products in future.

Keywords: Biogenic amines, cheese varieties, UPLC, AQC
derivatives
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In order to comply with allergen labelling legislation and to
safeguard the production of allergen free food, food
producers apply Food Safety Management Systems
(FSMSs) dedicated for allergens. An essential part of FSMSs
are the checks for the presence of allergens during
production processes and in end-products. These allergen
analyses might be done “in house” but most producers
outsource these analyses to specialised service labs. These
labs can demonstrate their performance in proficiency tests
in which the results of the analyses are evaluated against
independent criteria. For official control laboratories in food
and feed it is also a legal requirement to take part in
proficiency testing. However, not always a suitable
proficiency test is available. At the moment, hardly any
proficiency tests for food allergens are organised. Therefore,
there is definitely a need for such proficiency tests.
Organising a food allergen proficiency test is a major
challenge as there are still many problems related to
allergen analysis. For instance lack of certified reference
materials and incomplete extraction from foods leads to
differences in results between different analysis methods.
This puts a challenge to organising and evaluating
proficiency tests for allergens. In this presentation we will
report the process of organising a proficiency test for food
allergens and the difficulties encountered. It deals, amongst
others, with the selection and making of standards and
samples, the analysis of the samples by the participants
using their own methods, evaluation of the reported results,
and the performance assessment of the participants.

Keywords: Proficiency test, food allergens
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Celery is a known food allergen and the allergenic effect
does not appear to be reduced by cooking or by any other
food processing procedures. In general, the celery root
contains more allergens than the stalk. Until now no antibody
based assays are available for the detection of celery as
cross reactions with parsley and carrot impede the reliable
determination of celery in food products. Two strategies are
available for the identification of celery derived food
ingredients: mass spectrometry methods can be applied to
quantify the allergenic proteins or — more frequently — PCR
assays are used to detect a DNA fragment highly specific for
celery. Although both techniques are well established and
highly accurate, they have one major drawback. For both
approaches expensive equipment and highly skilled
personnel is required to perform the respective analyses.
During the past decade novel methods for the amplification
and detection of specific DNA were developed. In contrast to
the more elaborate PCR technique these assays do not rely
on expensive thermal cyclers but can be performed in a
conventional heating block. In contrast to the characteristic
temperature profile of PCR the whole assay runs at a
constant temperature of 65°C. Among these isothermal
methods the loop mediated amplification of DNA (LAPM) is
the most prominent strategy for DNA determination. We
have developed the first isothermal approach for the
detection of celery. The here described LAMP assay uses
the mannitol dehydrogenase gene as a diagnostic target.
This gene is sufficiently selective to discriminate celery from
its close relatives parsley and carrot. Besides the high
selectivity of this assay we could demonstrate the superior
sensitivity of this LAMP approach. Less than ten genome
copies are required to produce a positive signal. The here
presented isothermal approach is significantly less complex
than PCR but can compete in terms of selectivity, sensitivity
and robustness with the well-established gold standard.

Keywords: Celery, isothermal DNA amplification, food allergens,
PCR
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Food induced hypersensitivity reactions (allergy, intolerance)
affect an increasing ratio of the population. The effective
treatment of these ilinesses is the avoidance of the triggering
proteins in the diets. For detection and quantification of
these components, reliable, validated analytical methods are
necessary. Several methods (ELISA, immunoblotting, PCR,
MS techniques) are available for routine work. Among these
the most commonly used methodology is ELISA. However,
reference method has not been assigned yet. The lack of
incurred reference materials (RM) also complicates the
fulfiling of the method validation process and the
determination of the accuracy of analytical methods. Today,
a well identifiable research direction is the development of
methods suitable for multi component analysis. In
consequence of this R+D efforts, the development of multi-
component RM is more than reasonable. In the past few
years, our working group developed a complex model food
matrix which is suitable for producing incurred reference
materials. This processed food matrix (cookie) was applied
for the evaluation of incurred RM candidates containing
gliadin in defined amount and in homogeneous distribution.
The characterisation of this RM was performed; the effects of
food processing and the interactions with other food
components were investigated with the help of this
processed food matrix. After the successful completion of
RM development, we turned towards the production and
evaluation of multi-component RM matrices. On the basis of
the relative incidence of hypersensitivity reactions, four
components -gluten, milk, egg and soy- were chosen for our
preliminary work. Our results show that the developed RM
process is suitable for producing homogeneous distribution
in case of all four allergens. The effects of food processing
were also investigated, and a decreasing tendency in
measured protein concentration was observed in all cases.
The allergenic protein content was also determined in mono-
and multi-component matrices, for identifying the effect of
potential cross-reactions. In some cases, discrepancies can
be observed which means that the cross reactions could not
be excluded. For understanding the background of the
observed phenomena, further investigations are necessary.

Keywords: Food allergens, multi component reference material
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Celiac disease is an autoimmune, inflammatory disease of
the small intestine triggered by the storage proteins (gluten)
of wheat, rye, and barley. The only known effective therapy
is a lifelong gluten-free diet and to ensure the safety of
gluten-free foods, a threshold of 20 mg gluten/kg has been
established by the Codex Alimentarius. Current methods for
gluten analysis are PCR, mass spectrometry of gluten
peptides and immunochemical methods (ELISA) based on
antibodies against specific amino acid sequences from
certain prolamin types. Assuming a prolamin/glutelin ratio of
1, the gluten content is calculated by multiplying the
quantitated prolamin content by 2. Due to its textural
properties, wheat starch is a common ingredient for gluten-
free foods. While it is mostly well-accepted in Europe, its
safety for celiacs remains controversial, especially in the US.
During starch production partially water-soluble prolamins
may be removed causing variable prolamin/glutelin ratios,
which lead to an underestimation of the real gluten content.
Therefore, the aim was to develop a new method for the
quantitation of prolamin and glutelin in wheat starch by gel
permeation chromatography with fluorescence detection
(GP-HPLC-FLD). Detection of protein-autofluorescence at
excitation/emission wavelengths of 277/345 nm offered a
110-fold increase in sensitivity for gluten solutions compared
to UV detection at 210 nm. 22 food-grade and technical
wheat starch samples (6 declared as gluten-free and 16
without specification of gluten content) were analyzed. One
sample of gluten-free wheat starch, which was confirmed to
be gluten-free by ELISA, was spiked with wheat flour to
obtain defined amounts of gliadin and glutenin for matrix-
calibration. 1 g of each sample was pre-extracted twice with
salt solution to remove possibly interfering substances. Then
the gliadins were extracted with 60% aqueous ethanol at 22
°C and the glutenins with phosphate-buffer (pH 7.6)/2-
propanol (1+1, v/v) containing 5 mg dithiothreitol/mL at 60
°C. In a second batch, total gluten was extracted by omitting
the step with 60% aqueous ethanol. The gliadin content of all
starches was also quantitated by competitive and Sandwich-
R5-ELISA. Except for two samples with very high gliadin
contents, the results of gliadin quantitation by GP-HPLC-
FLD and both ELISA methods showed a good agreement,
but the Sandwich-ELISA tended to give lower values. Most
remarkably, considerable amounts of glutenin (> 20 mg/kg)
were detected by GP-HPLC—FLD in 9 out of 16 not
specified starches and even in 4 out of 6 gluten-free wheat
starches. Furthermore, the prolamin/glutelin ratios were
highly variable and below 1 in 8 out of 22 samples.
Multiplying the gliadin content by 2 thus leads to a clear
underestimation of the real gluten content. Taken together,
these results demonstrate the need for non-immunochemical
methods capable of detecting both prolamins and glutenins
to guarantee the safety of gluten-free foods.

Keywords: Celiac disease, gluten, gel permeation chromatography,
fluorescence detection
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MATRIX VALIDATION: DETECTION OF BARLEY
GLUTEN CONTAMINATION IN GLUTEN-FREE
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To meet the need for the detection and quantitation of barley
gluten in beer, screening and quantitative immunoassays
were validated in a single laboratory for these purposes.
Both assays have been validated as AOAC Performance
Tested Methods, and this data serves as an additional matrix
validation for each. Sample replicates were tested at each
stage of beer production using multiple yeast strains and
methods of protein removal. Quantitation was performed
using barley-specific standards based on barley flour
extracts, and immunoassay results were confirmed using
LC/MS for barley-specific peptides. Both immunoassay
methods were sensitive to 5 mg/L (ppm) barley gluten, and
quantitation was linear from 5 to 80 mg/L. Recovery for the
barley-spiked worts ranged from 81-128% in the quantitative
ELISA, and the LOD was < 1 mg/L. Both methods were
found to be fit for purpose as screening and confirmatory
methods, respectively, for the detection of low levels of
barley gluten in beer.

Keywords: Gluten, beer, barley, Skerritt

A-20

DEVELOPMENT OF A SURFACE PLASMON
RESONANCE BASED BIOSENSOR FOR
OVALBUMIN DETECTION IN WHITE WINES

Rosa Pilolli', Linda Monaci?, Angelo Visconti®

'23 Institute of Sciences of Food Production, National Research
Council of Italy (ISPA-CNR), Via Amendola 122/0, 70126 Bari, Italy
*Corresponding author — E-mail: linda.monaci@ispa.cnr.it, Phone:
+39 0805929343

Food allergy is nowadays regarded as a problem of public-
health relevance, the main concern being the unintentional
exposure of allergic consumers to the offending ingredient
through allergen-containing food. Even a little intake of
allergen can trigger unpredictable, highly variable reactions,
depending on the dose and the sensitivity of affected
individual, thus compelling the allergic consumer to avoid
allergen-containing food totally. Complementary to
confirmatory techniques, e.g., liquid chromatography mass
spectrometry  (LC-MS), rapid diagnostic tools are
increasingly being promoted for food companies to verify the
efficiency of their management schemes for food safety. In
this communication, the development of a method based on
Surface Plasmon Resonance (SPR) for the detection of
ovalbumin in white wines will be described. A direct assay
was designed, based on the use of polyclonal anti-ovalbumin
antibody as specific receptor. Ovalbumin standard solutions
were analysed to investigate the antigen-antibody interaction
and different parameters influencing the final response were
carefully investigated (i.e. pH, ionic strength, and additional
surfactant concentration). The fine tuning of these analysis
conditions allowed a sensitive response for the assay
achieving a limit of detection in the low ppm range. The
assay was tested for the analysis of ovalbumin in white
wines artificially contaminated with the standard protein at
different concentration levels. A limit of detection in the low
ppm range was attained with minimum sample pretreatment.

Keywords: SPR, biosensor, allergen, ovalbumin, wine
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The subject of the study was determination the isotopic
correlations existing between separated components of
apple fruits. In this work we were looking for the correlations
between the 5'°C values for sugars and organic acids of
polish apples. The chemical and instrumental methods of
separation: water, sugars, organic acids and pulp from fruit
were implemented. IRMS technique was used to measure
isotopic composition of samples. The European Union
Regulations clearly show the tendency for application of the
isotopic methods for food authenticity control (wine, honey,
juice). Method of isotope ratio mass spectrometry is very
effective tool for distinguish the food products of various
geographical origin. The basic problem for identification of
the sample origin is the lack of databases of isotopic
composition of components and information about the
correlations of the data. The final results of our study for
original samples of apple fruits will be presented and
discussed.

Keywords: Fruit, stable isotope, sugars, organic acids
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Tomato (Lycopersicon esculentum) is the most popular
vegetable in the world. There are more than 150 million tons
of tomatoes produced per year (FAOSTAT Database 2011),
which is more than any other vegetable. The tomato is
consumed in various ways such as raw, salads, sauces,
ketchup and drinks. Tomatoes contain many nutrients (e.g.
lycopene) with qualities that are beneficial to health. Tomato
production has been reported for 175 countries (FAOSTAT
Database 2011). The top five leading tomato-producing
countries are China, India, the United States, Turkey, and
Egypt (FAOSTAT Database 2011). Thousands of cultivars
have been selected for optimum growth in differing growing
conditions. Recently, characterization of isotopic composition
of food materials has been used to verify their authenticity.
Generally, the isotopic compositions of plant materials reflect
various factors such as isotopic compositions of source
materials (e.g., CO,;, H2O, NH4, and NO;) and their
assimilation processes as well as growth environments. For
example, the carbon isotopic composition (3"°C) of plant
organic matter has also been correlated with the amount of
precipitation. The nitrogen isotopic composition (5'°N) mainly
depends on soil nutrition. The oxygen isotopic composition
(5"0) mainly reflects that of local groundwater such as
precipitation and meltwater. In this study, we determined
5"%C, "N, and 5'®0 values of tomato paste samples from
various cultivated areas in Australia (AU), China (CN), Chili
(CL), Spain (ES), ltaly (IT), Japan (JP), Portugal (PT),
Turkey (TR), and the United States (US) to characterize their
growth environments. Japanese tomato paste samples have
lowest 8°C and 5'®0 values, ranging from -27.1%c to
—27.5%0 (n=10) in 5"3C values and from +20.3%o to +22.5%0
(n=10) in 3180 values. Chinese tomato paste samples are
characterized by high 5'°C values, ranging from -25.6% to -
24.8%, (n=9). The 3"C values of plants depend on
fractionation during diffusion of CO. into the leaf and
subsequent photosynthetic metabolism and water use
efficiency, suggesting that the carbon isotope discrimination
is associated with well-watered conditions. We suggest that
the Iarge amount of precipitation in Japan would decrease
their 8'°C values. Australian (+29.5%0 to +35.9%. (n=10),
Spanish (+26.8%o to +29.5%o (n=7)) and Portugal (+28.1%. to
+31.8%0 (n=10)) tomato paste samples are higher 5'°0
values than other area. In general, the oxygen isotopic
composition of plant materials mainly reflects that of
precipitation, which mainly depends on latitude and altitudes.
In fact, based on the GNIP/ISOHIS databases from
International Atomic Energy Agency (IAEA) monthly
weighted average data on the oxygen composition of
precipitation, the precipitation in Australia, Spain and
Portugal have higher 5'®0 values. Thus, stable isotope
compositions of tomato paste samples would reflect their
growth environments.

Keywords: Tomato pastes, stable isotope analysis, 5°C, 5"°N, 5"°0
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Official controls are carried out to verify compliance with
rules on food and feed safety and labelling (Regulation (EC)
No 882/2004). Safety requirements in general consist of
maximum (residue) levels for specified hazardous
substances in specified matrices or products, e.g. residues
of veterinary drugs (Regulation (EC) No 37/2010),
contaminants in feed (Directive 2002/32/EC). Therefore,
establishment of the authenticity and composition of a
sample, based on proper method availability [1], form a
major part of the fundament of food safety research.
Authenticity research and label control, conform Regulation
(EC) 767/2009 (feed), Directive 2000/13/EC (food) and
Directive 2001/110/EC (honey) a.o., are necessary for
enforcement of legal limits, and provide guidance for
applying the proper detection methods. Consumer protection
and information will be facilitated in this way. Three
examples will be presented to illustrate this importance:
illegal contamination of beef with horse meat, adulteration of
marshmallow roots with radix belladonnae containing
atropine, and artificially produced honey mixtures sold as
manuka honey. Several methods have been involved in
these research examples, such as DNA detection (PCR),
chemical analysis, profiling (near infrared), and microscopy.
Conclusions and recommendations

* A range of methods may contribute to the analysis of
composition and authenticity, such as DNA analysis,
microscopy and profiling methods. Attention is needed for
proper method development and availability.

+ Authenticity research and label control should have a
principal position in the enforcement of food and feed safety.
+ An information strategy to stakeholders and consumers can
only successfully be applied with sufficient information on
identity and authenticity.

[1] E. Kok, M. van der Spiegel, T. Prins, V. Manti, M. Groot, M.
Bremer, L. van Raamsdonk, |. van der Fels, S. van Ruth.
Traceability. In: Y. Pico (ed.), Chemical analysis of food.
Techniques and application. Elsevier / Academic Press,
Amsterdam. ISBN 978-0-12-384862-8.
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Vanilla is the second most expensive spice and is widely
used as a flavoring ingredient in food, beverage, cosmetic,
pharmaceutical and tobacco industries. Vanilla extract
comes in 2 forms; natural & artificial. Pure vanilla extract is
made by soaking vanilla beans in a solution of alcohol in
water. Atrtificial vanilla extracts are prepared from chemical
synthesis of vanillin and ethyl vanillin from cheaper starting
materials. Due to quality, price concerns and economically
motivated frauds, it is important to differentiate between
natural and artificial forms of vanilla extracts. In this work, we
used a new open ambient source, DSA (Direct Sampling
Analysis) coupled with TOF to differentiate between natural
and artificial extracts with no sample preparation. Five
natural and five artificial or imitation vanilla extracts were
purchased and analyzed using the Axion 2 DSA/TOF system
with no sample preparation. 10 pl of each sample was
pipetted directly onto the stainless mesh of the Axion DSA.
Mass spectra were acquired in negative ion mode in a range
of m/z 50-700 at an acquisition rate of 5 spectra/s. All 10
vanilla extracts were analyzed by DSA/TOF with no sample
preparation and no chromatography. The mass spectra for
one of the natural vanilla extracts and one of the artificial
vanilla extracts showed the presence of vanillin in both
extracts but 4-hydroxybenzaldehyde was present only in the
natural vanilla extracts. Similar data was obtained for the
other four natural and two of the artificial vanilla extracts.
This data shows that 4-hydroxybenzaldehyde can be used
as a marker to distinguish between natural and artificial
vanilla extracts using DSA/TOF. The ingredient labels for the
other 2 artificial vanilla extracts showed the presence of
benzoic acid as a preservative. Benzoic acid has the same
empirical formula as 4-hydroxybenzaldehyde and therefore it
is observed, in the spectra of these extracts, at the same
mass as 4-hydroxybenzaldehyde. In order to distinguish
between the presence of benzoic acid and 4-
hydroxybenzaldehyde in artificial vanilla extracts, fragment
ions were generated using collision induced dissociation
(CID) at the capillary exit. The mass spectrum of a 10 ppm
standard of benzoic acid, under these conditions, showed
the presence of an ion at m/z 77.0397 Da which corresponds
to [M-H-CO)- ion. This ion was not present however in the
corresponding spectrum for a 10 ppm standard of 4-
hydroxybenzaldehyde. A mass spectrum of one of the 2
artificial vanilla extracts showed an ion at m/z 121.0368 Da
and an ion at m/z 77.0397 Da which confirmed the presence
of benzoic acid in them. Furthermore an ion at m/z 165.0557
Da indicates the presence of ethyl vanillin further confirming
that these 2 samples are artificial vanilla extracts. All mass
measurements showed good mass accuracy with an error of
less than 5 ppm.
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Next to water, tea (Camellia sinensis L.) is one of the most
widely consumed beverages in the world and is cultivated in
more than 30 countries. The growing seasons, geographical
regions, processing, and fermentation methods create many
varieties that contribute to each tea’s uniqueness, especially
to the tea aroma. Consequently, the volatile compounds are
an important criterion in the quality control of tea [1,2,3]. The
volatile compounds in the green teas and the white teas from
different countries were analyzed and compared with regard
to their composition. The concentrations of the volatile
compounds measured in the samples varied considerably.

[1] Kumazawa, K., Masuda, H., J. Agric. Food Chem. 2002, 50,
5660-63

[2] Schuh, C, Schieberle, P., J. Agric. Food Chem. 2006, 54,
916-24

[3] Owuor, O.P. et al., Food Chemistry 2008, 108, 263-71

Keywords: White tea, green tea, HS—-SPME—-GC/MS, volatiles
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Unifloral honeys become more and more popular due to their
characteristic flavor and aroma. For these special products
the consumer accepts higher prices than for common
polyfloral honeys. Therefore, quality assurance according to
consumer protection and fair trade is extremely important.
So far, the microscopic pollen analysis is the method of
choice. However, this is limited to honeys from the same
plant species with similar pollen or underrepresented pollen,
which finally leads to a wrong determination of honey
identification with high probability. So, the IHC (International
Honey Commission) requires alternative methods for
evaluating the botanical origin by clear and objective
parameters. Exceptionally, secondary plant metabolites such
as polyphenols were applied to prove the authenticity of
unifloral honeys [1-4]. In this study, the clear differentiation
from German cornflower honeys (Centaurea cyanus)
compared to cornflower-lime-mixed honeys is presented.
Often, the timely same nectar availability leads to a mixture
of the two honey flows. The low disposability of cornflower
pollen complicated the pollen analyses. Oelschlaegel et al.
have already proposed lumichrome as marker for the
fluorescent cornflower honey [5]. An UHPLC-PDA-MS/MS—
method allowed for the quantification of this substance next
to other compounds in a number of different honey types.
Thereby, cornflower honeys contained even two- to threefold
higher contents of lumichrome than the other honeys.
Furthermore, a comparison of the DAD profiles additionally
allowed for a differentiation of unifloral honeys.

[1] K. Speer, A. Montag, Food Sci. Technol. 1984, 80, 103—-105

[2] S. Trautvetter et al., Apidologie 2009, 40, 140—150

[3] S. Oelschlagel et al., Food Chemistry 2010, 64, 99

[4] S. Oelschlagel et al., Food Chemistry 2011, 65, 119

[5] S. Oelschlaegel et al., J. Agric. Food Chem. 2012, 60, 11811
-11820
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Synthetic dyes have been widely used as colouring agents
for many years to colour various materials such as waxes,
plastics, oils, textiles and shoe/floor polishes. The synthetic
dyes compared with natural dyes have higher stability and
lower production costs. Due to their chemical structure many
synthetic dyes may have adverse effects on health including
allergic and asthmatic reactions, DNA damage and some are
suspected carcinogens and mutagens. There have been a
number of instances of spices or other food ingredients such
as dried chilli, chilli products, curry powder and palm oil,
being contaminated with very low levels of prohibited dyes.
Therefore to protect the consumer, food products need to be
monitored and tested regularly for assurance that they are
free of illegal contaminants. Reliable methods are required
for detection of low levels of these colorants. The following
method is described as a screening method for the
simultaneous detection of 23 of the most significant illegal
dyes (Orange G, Naphthol Yellow, Auromine O, Congo Red,
Acid Red 73, Orange Il, Rhodamine B, Metanil Yellow, Fast
Garnet GBC, Sudan Orange G, Para Red, Dimethyl Yellow,
Toluidene Red, Sudan Red G, Sudan I, Bixin, Oil Orange
SS, Sudan Il, Sudan Black B, Sudan lll, Sudan Red 7B,
Sudan Red B, Sudan IV) in foods and spices by high
performance liquid chromatography with UV detection. The
dyes to target were chosen to reflect those most often
implicated in food recalls. The dyes were extracted from food
or spice samples using a mixed solvent of 90/10
acetonitrile/acetone at a temperature of 40°C. Sample
extracts were filtered and analysed by reverse phase high
performance liquid chromatography using a gradient elution
system of acetonitrile and ammonium acetate buffer at pH
3.0 with UV detection at a fixed wavelength of 510nm and
430 nm. The procedure was tested for linearity of response,
limit of detection and recovery. Due to a lack of reference
materials the validation procedures were based on blank
samples that had been spiked with standard dye solutions at
a relevant level. Each of the matrixes (chilli powder, turmeric,
fennel, paprika, curry and palm oil) were analysed in
duplicate on three different days. The average recoveries
were in the range of 60-110%. Matrix interferences were
detected in turmeric extracts and it is suggested that
alternative chromatographic conditions be used to confirm
the quantity of any dyes detected in this matrix. This method
has potential as a simple, reliable and rapid screening
method for priority illegal dyes in a variety of foods and
species.

Keywords: Dyes, spices, sudan
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Spanish dry-cured ham is a very popular high-quality product
with characteristic organoleptical and nutritional properties.
The processing of dry-cured ham is very long, lasting up to
24 months, and its final quality and economic value is mainly
given by the time of curing. For this reason, the development
of efficient methodologies to control the processing through
the analysis of the final product is fundamental. During the
dry-curing process, the proteolysis of myofibrillar and
sarcoplasmic proteins is one of the most important
biochemical reactions occurring that results in the
accumulation of numerous small peptides and free amino
acids, which contribute to the development of dry-cured ham
characteristic flavour and texture. Ubiquitin is a small
regulatory protein that is encoded in mammals by four
different genes UBB, UBC, UBA52, and RPS27A. UBA52
and RPS27A genes code for a single copy of ubiquitin fused
to the ribosomal proteins L40 and S27a, respectively. The
UBB and UBC genes code for polyubiquitin precursor
proteins. Ubiquitin protein exists either covalently attached to
another protein, or free. When covalently bound, ubiquitin
can signal for the degradation of the attached proteins via
proteasome, affect their activity, and promote or prevent
protein reactions. The study of the peptides generated
during the intense proteolysis of dry-curing processes could
be a good way to establish a control of the time of curing.
However, the identification of naturally generated peptides
has become only recently possible through the use of the
latest generation proteomic technologies, and no studies
based on the peptides generated during protein degradation
at different times of the processing have been done. In this
study, the proteomic characterisation of the degradation of
ubiquitin-60S ribosomal protein through the identification of
the peptides generated at different times of processing (2,
3.5, 5, 6.5, and 9 months) has been done. A total of 19
peptides have been identified by mass spectrometry for the
first time, showing the role played by muscle enzymes in the
generation of these peptides through the dry-curing process.
The fact that some of the identified peptides have been
detected from 2 to 3.5 months, or that have only been
detected after 9 months of processing, would suggest the
potential use of these peptides as biomarkers of the time of
processing.

Keywords: Peptides, proteomics, proteolysis, dry-cured ham,
processing time
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The aim of this study was to determine the physiological
water content in chicken raised and slaughtered in the
European Union (EU) in 2012 and to compare it to the
results of a study conducted in 1993 to assess whether the
limits for ‘extraneous water’ in European legislation need to
be revised. Seven Member States were chosen for
participation in this study who accounted for more than 70%
of total EU poultry production according to the figures
published for 2009. Information was collected on current
poultry rearing practices in the EU with respect to the most
common breeds, weight classes, gender balance,
flock/batch sizes and typical processing volumes. Using this
information, a sampling plan was formulated that proposed
collecting forty eight birds from each of the top EU poultry
producing Member States. The sampling plan covered the
key variables of breed, weight (light and heavy birds),
gender, flock and cuts. Samples were collected from these
seven Member States under the supervision of at least one
LGC representative. The collected samples were frozen in
the slaughterhouses or at the NRL in the Member State that
samples were being sampled in and sent by overnight
courier to LGC for sample homogenisation. Each sample
was homogenised in accordance with ANNEX VIII of
Commission Regulation (EC) 543/2008. Homogenised
samples were stored frozen in aliquots until required for
analysis. A stratified sampling plan was devised to distribute
the samples to the participating eight NRLs, so that they
each analysed a carefully selected set of samples from all
seven Member States from which samples were taken. Thus
the analyses were performed by eight NRLs. An analytical
protocol stating acceptance criteria for the data was
circulated to each laboratory. The laboratories were required
to analyse a reference material (ERM®-BB501a) with each
batch of samples, which was supplied. The results were
entered into a standard electronic reporting form and
returned to LGC for statistical analysis. Although the
statistical analysis showed differences between chicken
samples collected from different poultry producing Member
States and the gender of the birds, these differences were
small compared to the spread of results observed, and
hence were considered not to be of practical significance.
The 2012 study has confirmed that younger birds do have
slightly more water and slightly less protein when compared
to the results from the 1993 study. Although the changes
appear to be small, they are significant; an appreciable
number of chicken breast and leg cuts on sale in the EU
would be expected to fail the limits set in European
legislation if they remain unchanged. This study provides
strong evidence to support a decision to amend the limits in
European legislation so that they reflect chicken reared in
the EU in 2012.

Keywords: Water, poultry, moisture
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Poultry is a perishable product which requires careful control
of temperature during production and retail processing.
European poultry marketing legislation requires that poultry
be marketed either as fresh or as frozen (or quick-frozen)
poultry. It is not permitted to market poultry which has been
frozen and thawed as fresh poultry. A robust analytical
method that is capable of distinguishing between fresh and
previously frozen poultry is therefore required for official
control. A method to detect whether poultry and other meats
had been previously frozen was developed and validated by
collaborative study in the UK in 1997. The method relies on
measuring the B-hydroxyacyl-CoA-dehydrogenase (HADH)
activity of intracellular juice obtained from prepared test
samples. The ratio of the HADH activity of sub-samples
tested before and after laboratory freezing is compared to a
reference cut-off limit to determine whether the sample has
previously been frozen. The cut-off limit calculated for
chicken breast meat in the original method validation study
was 0.9. Subsequently, however, this value was found to be
too high to effectively distinguish between chilled and
previously frozen poultry. Additional work was funded by the
Foods Standards Agency in the UK with the aim of improving
the method to achieve a more effective cut-off limit for
chicken. This work was carried out at LGC and
improvements were made to the method which was then
applied to additional poultry samples. The method was
validated at LGC and a lower cut-off limit of 0.5 for chicken
was recommended. The improved method has now been
validated by collaborative trial with 12 UK Official control
laboratories and 12 European National Reference
Laboratories for water in poultry. The collaborative trial was
successful in validating an analytical method that is suitable
for the detection of previously frozen chicken which can be
used to enforce legislation relating to the marketing of
chicken within the European Union. The poster will present
an overview of the need for this procedure for official control
of poultry marketing in the EU, and will give details of the
analytical method and the data obtained from the
collaborative trial.

Keywords: HADH, poultry, frozen
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As part of the EU FP7 project, Quality and Safety of Feeds
and Food for Europe (QSAFFE), there are assessments
being made on various “fingerprinting” methodologies with
regards to determining conformity and geographical origin of
imported commodities. One such technique that is being
evaluated is Raman Spectroscopy, which arises from the
inelastic scattering of light and is a non-destructive technique
that is becoming increasing popular as a research tool in the
food supply chain. Within Work Package 1 of QSAFFE,
Raman spectroscopy was used to determine the adulteration
of feed oils. Waste oils, such as transformer oils/mineral oils,
were of interest and it was possible that they could contain
dioxins/polychlorinated biphenyls (PCBs). Oils used in the
feed industry, such as soya oil and basic vegetable blend oil,
were adulterated with up to 25% mineral oil/transformer oil,
Raman spectra of the mixtures were collected and
chemometric analysis applied to the samples. Qualitative
and quantitative chemometric models will be presented.
Within Work Package 2 of QSAFFE, the botanical and
geographical origins of commodities were investigated.
Distillers dried grains and soluble (DDGS), a co-product of
ethanol biofuel and beverage production, were highlighted
as an emerging feed ingredient. In a crisis related to this
commodity, such as contamination or authenticity issues, it
would be beneficial to trace the geographical origin of the
DDGS. Raman spectra of DDGS are affected to a large
degree by fluorescence which masks any of the Raman
signals. However, to overcome this, the oil fraction of the
DDGS was extracted using accelerated solvent extraction
(ASE), Raman spectra were collected and chemometric
analysis applied to the data and qualitative calibration
models were constructed. These models will be presented.

Keywords: Raman Spectroscopy, Feed Oils, Adulteration,
Geographical Origin, QSAFFE
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With the recent and dramatic increase in bioethanol
production, DDGS has quickly become a global commaodity
playing an important role in the animal feed industry. In case
of a crisis which may be related to DDGS contamination or
adulteration, it is of extreme importance to know the
geographical origin of the specific commodity immediately to
prevent further spread of potentially harmful material. In this
study, 84 corn DDGS samples from Jilin Province of China,
Heilongjiang Province of China, USA and Czech Republic
were collected. Different near infrared spectrometers
combined with different chemometric packages were
employed by two laboratories (CAU and QUB) to investigate
the feasibility of classifying geographical origin of DDGS.
Results have shown that within spectral data process of SNV
and 1st derivative pretreatment, PCA-LDA model developed
by CAU and OPLS-DA model developed by QUB could
perfectly discriminate DDGS samples from different
geographical origins. These very promising results
encourage the development of larger scale efforts to
produce datasets which can be used to verify the
geographical origin of DDGS. Such efforts are required to
provide stronger feed security measures on a global scale.

Keywords: DDGS, classification, geographical origin, near infrared
reflectance spectroscopy, chemometrics
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Molecular markers are useful tools for assaying genetic
variation. Among all, SSR markers are particularly employed
in plant genetics and breeding, due to attributes like
hypervariability, multiallelic nature, codominant inheritance
and reproducibility [1]. Despite their apparent ease of
interpretation, attribution of polymorphism based on DNA
polyacrilamide gel electrophoresis (DNA PAGE) separation
is time consuming, and may lead to errors when products
are few bases distant. Moreover, low concentrated
amplicons can be not displayed, leading to a general loss of
information.  Capillary  electrophoresis-based  genetic
analyzers allow the operator to overcome these flaws, but
they have a dramatic impact on the cost of the analysis.
Microcapillary electrophoresis based on Lab-on-a-chip®
technology allows to perform quick runs, providing a more
detailed and objective measure of the amplicon size,
compared to DNA PAGE. Also, the loss of information is
reduced, since even weak signals can be detected, and the
system permits a semi-quantitative analysis of each
amplification product [2]. Nevertheless, due to its reduced
discriminating power and low resolution, Lab-on-a-chip
technology has been considered unfit to perform complex
genetic analyses [3]. Aim of this work was to set up a new
statistical approach able to elaborate raw data of amplicon
sizes coming from the microelectrophoresis instrument
software. Samples of genomic DNA isolated from different
varieties of pigmented rice were used as template, in order
to study their phylogenetic relationships. Instead of choosing
the classical binary model based on identity versus
difference, we employed a probabilistic model of identity,
with the aim of generating allelic clusters for each marker in
our population study. Such approach led to the generation of
genetic distances, that were used to create a genetic
distribution. Locally cultivated Italian rice varieties clustered
separately from other foreigner cultivars. The probabilistic
approach was compared to the classical DNA PAGE
outcome using a sub-sample of individuals, obtaining
comparable genetic distances. Also, the use of the
probabilistic method of analysis improved the resolution of
groups of samples known to be closely genetically related,
compared to the binary method applied to raw data coming
from the microelectrophoresis instrument software. Finally,
we suggest this new probabilistic approach of post analysis
data processing to be used not only in combination with
microelectrophoresis on chip but also on data coming from
the classical DNA PAGE separation.

[1] Parida SK, Kalia SK, Sunita K et al (2009). Theor Appl Genet
118:327-338.

[2] Recupero M, Garino C, De Paolis A et al (2013). Food
Analytical Methods 6,

[3] 952-962. 3. Butler JM, Buel E, Crivellente F et al (2004).
Electrophoresis 25, 1397-1412.

Keywords: SSR, microcapillary electrophoresis on chip, data
processing, rice
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Botanical and geographical origin of honey is a key factor
etheir for its commercial value or for the product
characteristic. Currently, the diagnostic methods to evaluate
the compliance of a honey sample to a particular botanical
and geographical origin are based on organoleptic, physico-
chemical and melisso-palynological analyses. The
fingerprinting technique is one of the most promising
answers to the traceability of food products. In particular, the
fingerprinting of the volatile fraction may represent an
interesting approach to the problem as these compounds are
closely associated with the organoleptic perception of a
product and then with its uniqueness. In this study, we used
two types of honey, acacia and multiflowers, that are the
most popular and widespread honey in Italy. These products
are present on almost all the italian territory and are also
largely imported from EU and non-EU. The botanical and
geographical origin of samples were previously confirmed by
classic melisso-palynological analysis and by a new PCR
method developed by CRA-GPG. The volatile compounds
analyses were performed with a HERACLES Il Electronic
Nose (Alpha MOS, France). It is based on the technology of
ultra-fast chromatography with two short columns of different
polarities and two Flame lonization Detectors (FID). The
statistical data analyses were performed using the AlphaSoft
software (Alpha MOS). We analyzed the head-space of 46
samples (32 acacia and 14 multiflowers honey) of different
geographical origin. As regards the results, the volatile
compounds map based on Principal Component Analysis
(PCA) showed a clear discrimination of acacia and
multiflowers samples. PCA analysis of multiflowers honey
samples of different geographical origins (ltalian and Eastern
European countries) showed a good separation of the maps
of the volatile component. On the contrary, PCA analysis on
acacia samples shows that the volatile compound maps
overlap. This can be explained as differences of honey
samples derived of single species, are dominant over the
differences produced by geographic origin. In fact,
multiflowers honey is given by mix of several species of
flowers and their combination is strongly linked to their
geographical origin. In conclusion, the fingerprinting analysis
of volatile compounds is very promising in providing
analytical information on food traceability and authenticity,
also in view of the low cost and speed of execution. Further
studies are currently underway to increase the number and
the type of samples, in order to create more robust statistical
model.

Keywords: Honey, volatile compounds, fingerprinting
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New Zealand honeys are known for their antibacterial and
antimicrobial properties; some (e.g. manuka/kanuka) more
than others (rata, clover, kamahi, etc). Some high quality
honeys from New Zealand are even used therapeutically,
increasing their value and hence the motivation for fraud.
The price of honey is based on its quality judged by
botanical origin. Botanical origin is traditionally identified by
microscopic analysis (palynology), but this is tedious and
can be inaccurate because of the mixture of similar pollen
(e.g. manuka and kanuka pollen are indistinguishable by
conventional microscopy). Therefore, more advanced
approaches are necessary for the reliable characterization of
the botanical source. The feasibility of ultra-performance
liquid chromatography — quadrupole time of flight mass
spectrometry (UPLC-QToF MS) coupled to multivariate data
analysis (MVA) for the classification of New Zealand honey
(rata, clover, kamahi, and manuka/kanuka) was explored.
Honey samples were extracted with 1% formic acid in
methanol/water (50:50, v/v), shaken, sonicated, and injected
after filtration. Using an untargeted metabolomics approach,
reversed-phase chromatography and QToF analysis; some
characteristic markers were detected for each honey variety.
Using chemometrics, Principal Component Analysis (PCA—
X), Soft Independent Modelling of Class Analogy (SIMCA),
and Orthogonal Partial Least Square Discriminate Analysis
(OPLS-DA) it was possible to discriminate between New
Zealand honey samples of different botanical origin. Some of
the characteristic markers that make a significant
contribution to classification were detected for each honey
variety. Based on exact mass measurement, elemental
composition prediction and mass fragment data analysis, the
main markers were characterized and identified using mass
spectral databases.

Keywords: New Zealand Honey, Botanical Origin, Mass
Spectrometry, Chemometrics
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Vinegar is a popular condiment used widely in Western and
as well as Asian cuisines. It is the product of the double
fermentation of sugars to ethanol and then on to acetic acid.
Balsamic Vinegar which hails from Modena and the Reggio
Emilia region in Italy as well as the Zhenjiang xiang cu from
the Zhenjiang region in China are famous vinegars
fermented from different sources — the former from white
grape musk and the latter from rice, which is typical of
vinegars produced in Asian countries such as Japan and
Korea. The price of vinegar is determined by the type of raw
materials used for the fermentation, geographical location
and also in some cases the type of process that is used
during the manufacture. Fraud can occur in the form of
mislabeling of the source from which the vinegar is
fermented or adulteration of expensive varieties of vinegar
with cheaper sources of vinegar. There are also concerns
over the use of non-biological sources of acetic acid, e.g.
petroleum-derived products to produce vinegar. Many
techniques have been discussed in literature, including the
use of SNIF-NMR, HS-SPME-GC-TC/C-IRMS and IRMS
bulk analysis. In this study, GC-C—-IRMS is used in the
determination of &'°C stable isotopic ratios of vinegar
samples that are purchased from supermarkets in
Singapore. The objective is to gain an understanding of the
characteristic signatures of vinegars fermented from different
sources and to check if there are any possible vinegar fraud
issues in the Singapore market.

Keywords: Vinegar, Acetic Acid, d13C Stable Isotopic ratio, GC—-C—
IRMS
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Safety and quality of food products are crucial aspects of
food security. Sharp increase of trade volume and
complicatedness of supply chain during the recent decades
has led to a range of issues concerning identity and safety of
food products. Expensive commodities become a subject of
fraud such as adulteration and falsification. This creates a
serious threat for consumer health due to the unidentified
origin of counterfeit products. Our work was devoted to the
identification of geographical origin of the test objects by the
determination of isotope ratio of light elements by EA-IRMS
(Elemental Analysis - Isotope Ratio Mass Spectrometry)
(DELTA ADVANTAGE). Species-specific origin of the test
objects was determined by near IR spectroscopy (IR
spectrometer by Frontier FT-IR-NIR with a NIRA device was
used). We tested 120 samples of meat and 200 samples or
red roe of various species and geographic origin. Sample
preparation procedure included homogenization, freeze-
drying and defatting. Geographic origin of all meat and roe
samples was identified by isotope ratio of light elements by
PCA (principal component analysis). IR spectra were
processed using SIMCA algorithm (Independent Modelling of
Class Analogy). 90% species identification was achieved.

Keywords: Identification, geographical origin, PCA
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Frequent wine scandals in recent years have led to the need
for a technology that can rapidly assess both quality and
safety of wine. Early fraud detection as well as protection of
high-value products is of high importance to protect the
vitivinicultural field. A new solution performing wine analysis
by means of proton NMR spectroscopy has been developed
in a joint effort by Bruker BioSpin and Winespin-Analytics, an
established German wine analysis company. The fast and
fully automated analysis requires only limited sample
preparation and delivers a multitude of quality and safety
relevant parameters within a few minutes. Furthermore, the
reproducibility and transferability of the method, based on
the usage of standard operation procedures, guarantees
identical results across different analysis laboratories. This
reliable screening method is providing targeted and non-
targeted multi-marker analyses:

— Quantification results for 56 analytes, with comparison to
official reference values and to the concentration distribution
of authentic samples

— Prediction of authenticity parameters such as grape
variety, geographical origin and vintage

— Detection of unusual analyte concentrations, even for
compounds that have not been previously identified.

Keywords: Wine, authenticity, fraud, TH-NMR
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The production of coffee in Colombia has decreased during
the last decade, but its quality has maintained and even
progressed. Colombia imports large quantities of coffee for
its internal consumption as it obtains high prices for its coffee
on the international market. This situation makes the
implementation of methods able to detect frauds, i.e.,
adulterated coffees imperative. Here we present an expert
system running in a fully automated manner and enabling to
discriminate Colombian coffee beans from other countries
beans, including neighbouring countries on the same
continent. Since Colombian coffee is exclusively from
Arabica specie, the problem can be recast into discriminating
Colombian Arabica vs. other Arabica coffees. Our system
has been designed for coffee extracted in non-deuterated
solvents, thus ensuring lower operational costs, and consists
in a cascade of binary partial least squares discriminant
analysis (PLS-DA). The power of discrimination is very high
as we report sensitivities and specificities ranging from 91%
to 100% using a real data set of over 500 samples from 25
countries and 3 continents. Finally, upon detection of non
100% Arabica coffee, a PLS regression is used to quantify
the ratio Arabica/Robusta. The results showed that
quantification is possible with high accuracy.

Keywords: Coffee, authenticity, TH-NMR
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For promoter the production traceability of seafood products
in Taiwan, we need to control quality effectively in identify
the seafood species. Propose of this study is to analyze the
gene diversity and identification of high values seafood, Ivory
shell (Babylonia areolata), in Penghu Island by molecular
marker technology and built the database. Total of 36 Ivory
shell and other Babylonia samples from cultivation and wild
were confirmed to the species and analyzed for inter simple
sequence repeat (ISSR) method, mitochondrial DNAs, and
SSCP (single-strand conformation polymorphism) method.
The results were shown ISSR3, ISSR7, and ISSR13 primers
of ISSR method and mitochondrial DNAs have good
discriminate powders for inter-species and intra-species.
Conclusion, ISSR, COIl genes with SSCP method could
detect different species and source seafood sample in time
and get highly financial benefits.

Keywords: Babylonia areolata, ISSR, mitochondrial DNAs, SSCP
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Economically motivated adulteration of food has emerged as
a growing problem in the food industry due to its extremely
lucrative outcome. Economic adulteration has far reaching
consequences in the food manufacturing chain, it impacts
the profits of reliable food producers and can pose potential
threats to the health of unsuspecting consumers. The
process of adulteration includes unacceptable
enhancements, dilution and/or substitution with less
expensive ingredients, failure to declare contamination and
inaccurate or misleading labeling of a product or ingredient.
There is a great need for highly informative analytical testing
methods to help to authenticate ingredients and finished
products. In this study, pineapple juice samples were
analysed by high resolution liquid chromatography coupled
with photodiode array and accurate mass detection.
Multivariate data analysis techniques including principal
components analysis (PCA) and orthogonal partial least
squares to latent structures data analysis (OPLS-DA) were
applied to the data. Using specific information derived from
the data analysis a database search allowed the
identification of several citrus compounds in some of the
commercially available juice samples claiming to be pure
pineapple. The compound identities were confirmed using
standard compounds.

Keywords: Adulteration, authentication, juice, PCA, TOF
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Objective Shiikuwasha (Citrus depressa Hayata) has been
a very popular fruitlet as a flavor enhancer in Okinawa,
Japan, and contains large amount of nobiletin reported to
show anti-tumor activities [1] in the edible part of this citrus
[2]. Therefore, market of Shiikuwasha products has grown
rapidly by today’'s health-conscious consumers. As
Shiikuwasha farmers could not keep up with the supply of
this fruit, Shiikuwasha juice adulterated with Calamondin
(Citrus madurensis LOUR.) juice produced in Taiwan and
Philippines is widely commercialized. The objective of this
work was to investigate the volatile compounds to detect
simply the Shiikuwasha juice adulterated with Calamondin
juice.

Methods Shiikuwasha juice, Calamondin juice and 10
commercial Shiikuwasha juice was used for the experiment.
One milliliter of sample juice was placed in a vial. The vial
solution was held at 40°C, and SPME fiber was introduced
into the headspace of vial and kept for 20 minutes. Heating
of GC column-oven was stopped and a column head was
dipped into liquid nitrogen to collect the volatiles in splitless
mode. Then, the SPME fiber was introduced into the injector
of GC and kept there for 7 minutes with cryofocusing.
Headspace gas was analyzed by GC and GC/MS.

Results Chromatograms with high resolution were obtained
by HS-SPME-—cryofocusing, and 39 aromatic components
were identified or presumed. Calamondin contained a slight
amount of gamma-terpinene (1.7%: composition rate) as
compared with Shiikuwasha (17.3%), it is supposed gamma-
terpinene detected Shiikuwasha juice adulterated with
calamondin juice. We obtained y-Terpinene ratio (gamma-
terpinene peak arealtotal peak area). gamma-Terpinene
ratio was with a 0.07-0.11 % range for 3 commercial juices,
and these juices were doubt adulterations with calamondin
juice.

Conclutions ygamma-Terpinene was a useful volatile
marker component to detect Shiikkuwasha juice adulterated
with Calamondin juice.

[1] A Murakami et al. (2000) Cancer Res., 60, 5059-5066.
[2] S Kawaii et al. (1999) J. Agric. Food Chem., 47, 3565-3571.

Keywords: Citrus volatiles, gamma-terpinene, adulteration,
Shiikuwasaha, Calamondin
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The determination of synthetic acetic acid in vinegars and
canned products is a specific interest in the food industry.
Significant problem is the vinegar adulterated with diluted
synthetic acetic acid. Prominent Czech producers of vinegar
have repeatedly warned against suspected vinegar in the
distribution chain. It can be expected to find canned products
in the market, in which synthetic acetic acid diluted with
water is intentionally used as the substitute for vinegar, while
the addition of synthetic acetic acid is not indicated on the
product label. For the detection of undeclared addition of
synthetic acetic acid to canned products we applied isotopic
methods, SNIF-NMR (?H/'H; site-specific natural isotopic
fractionation-nuclear magnetic resonance) and IRMS
(cr'?c; "®0/"0; isotope ratio mass spectrometry), which
both characterize the botanical origin of acetic acid and also
detect adulteration of vinegar using synthetic acetic acid;
they seem to be t he most reliable tools for authentication of
vinegars in canned products. The aim of the study was the
optimisation of SNIF-NMR and IRMS spectrometry methods
for the atypical matrix and the determination of isotope ratios
in a pickle of canned vegetables (traditional pickled
cucumbers) to prove their adulteration or authenticity. We
analyzed the following set of canned products: pickled
cucumbers and sauerkraut with the declared content of
vinegar purchased in the Czech market, model pickled
cucumbers (pickle as mixture of spirit vinegar and synthetic
acetic acid in different ratios) and model pickles prepared
with different synthetic acetic acids diluted with water.
Isotope analyses, coupled SNIF-NMR and IRMS methods,
has been confirmed as a suitable tool for assessing the
authenticity of canned products; they has enabled detection
of synthetic acetic acid addition above 20% from total acidity.

Keywords: Vinegar, canned products, synthetic acetic acid, SNIF—
NMR, IRMS
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Although the adulteration of herb and fruit juice is a frequent
phenomenon, there are few simple methods available for the
screening of large numbers of commercial batches of
product. The challenge arises from the complexity and
variability of genuine material combined with unrelenting
conduct of adulteration. Herb and fruit variety, growing
region, season, ripeness, and processing methods all
contribute to the variability of the authentic product, making
unambiguous characterization difficult. Currently, one of the
most reliable and applicable authentication methods is
based on analytical chemical fingerprinting (untargeted
metabolomic) techniques. Gradient HPLC with coulometric
electrochemical array detection is particularly suitable for
generating information rich metabolite fingerprints of
endogenous  electroactive = metabolites termed  the
“redoxome”. The analytes that form the redoxome reflect an
organism’s health or disease state, and in addition fo r herbs
and juices, is comprised of compounds that influence color,
flavor, nutritional value, stability and aroma. Such
fingerprints can be interrogated using pattern recognition
and unsupervised statistical programs such as principal-
component analysis (PCA) to evaluate the authenticity or
geographic origin of a given sample by comparing its
chromatogram with a compiled population of authenticated
reference samples in the database. In order to test the
applicability of our technique, a generic gradient HPLC
method with coulometric electrochemical array detection was
developed that was capable of simultaneously measuring
several hundred analytes in a single sample. Data were then
interrogated using PCA to determine the minimal level of
adulteration that could be detected. Three sample sets were
chosen to test our approach. First, intentional blending of
authentic oregano herb with typical adulterants; second,
blending of pure orange juice with other fruit juices; and
third, adulteration of orange juice with either peel or pulp
wash.

Keywords: Herbs, Fruit Juice, Adulteration, Authenticity,
Coulometric Array Detection, Pattern Recognition Analysis
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Organic acid profiles in fruit juices are important in the
beverage industry to characterize flavor, maintain product
quality, and to meet labeling requirements. To analyze
organic acids and anions of strong acids, such as chloride
and sulfate, which are also present in beverages, ion
chromatography with suppressed conductivity is the ideal
analytical method. Unlike the anions of strong acids which
are fully ionized, organic acids are weakly ionized and can
exhibit lower conductivity responses versus concentration
than the strongly ionized anions. The new Thermo Scientific
Dionex QD Charge Detector promotes complete
disassociation of many weakly disassociated compounds by
drawing a current at a fixed potential. As a result, the charge
responses of singly-charged organic acids and doubly-
charged and triply-charged organic acids are proportionally
higher than conductivity. Here we demonstrate separations
of organic acids on a 4-uym particle size, capillary anion-
exchange column. Four pm particle columns produce high
efficiency separations but also have higher system
backpressure, and therefore can only be used on a high-
pressure capillary IC system. Capillary IC at pL/min flow
rates is always on and ready for analysis and requires only
5.2 L/yr of deionized water. The results show comparably
higher QD response for organic acids compared to chloride
and sulfate. Additionally, use of CD/QD ratios to assess
peak purity is demonstrated, thereby improving reporting
accuracy.

Keywords: Organic acids, juices, ion chromatography, suppressed
conductivity, charged aerosol detection
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The identification of animal species in meat and meat
products is of great importance in the context of quality
assurance for both the food and feed processing industries,
particularly following the UK outbreak of BSE. Current
methods are unable to achieve the necessary requirements,
as they often cannot verify the presence of animal material in
food and feed. Because numerous and sometimes exotic
animal species are used in food and feed production, it is a
great problem for the processing industry to examine the
labeling of raw products. The aim of this study was to
improve a detection method for animal species
differentiation, based on the analysis of terminal restriction
fragment length polymorphisms (T-RFLPs). We aim to
improve the existing method by broadening the field of
application (e.g. to include animal feed) and enhancing the
sensitivity of detection. Furthermore, the existing animal-
derived DNA data-base should be extended. The T-RFLP
method for animal species differentiation, completely avoids
the disadvantages of conventional methods. By introducing
an intermediate step - a so-called nested PCR - it is
possible to analyze not only food, but also feed — depending
on the processing degree. Initial results indicate that the
method can also be successfully used for the analysis of
animal leather or skins. Moreover, this method could be
used for forensic analysis, and to monitor the illegal trade of
exotic and protected animals. This improved version of the
detection system now allows all the animal species in a
given sample to be detected simultaneously, considerably
shortening the overall analysis time. The method is powerful
enough to determine the species present in highly processed
feed, within which the DNA tends to be extensively
degraded, and to detect components which represent only
0.5% of the total. It is possible to distinguish between very
closely related animal species. Even the presence of exotic
anima | species such as crocodile, can be verified easily.
Currently, the method allows the detection of more than 50
animal species. T-RFLP is a rapid and sensitive method for
the identification of animal species which entirely avoids the
disadvantages of conventional methods. Currently, there is
no other method available which can identify all the animal
species present in a sample in a single reaction. T-RFLP
analysis has many applications, and contributes an
important and efficient method for consumer protection.

Keywords: Animal differenciation, T-RLFP, simultaneous detection
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Polyphenols contribute to the flavor, mouth-feel and color of
a wine. However, aside from these aesthetic qualities, the
polyphenol character of a wine indicates the region and
variety of grapes used to produce the wine. The locality of
the grapes used to produce a wine is significant with regards
to labeling. In fact, most major wine making regions have
stringent labeling regulation regarding the percentage and
origin of grapes used to produce a wine. In extreme cases,
cheaply produced wines are labeled fraudulently as being
from a more highly-regarded wine region. Consequently,
there is a lot of interest in monitoring polyphenols in wine for
research, quality control and fraudulent investigation. The
most sensitive way to monitor polyphenols is using liquid
chromatography coupled with a mass-spectrometer. The
presented method utilizes a simple dilute-and-shoot sample
preparation procedure, followed by LC-MS/MS analysis in
the negative mode. Several different wine varietals from
different wine making regions were analyzed. In each wine
the observed polyphenolic compounds were quantified
against a calibration curve. The quantitative results were
then used to compare the polyphenolic profile of each wine
with respect to its variety and location.

Keywords: LC/MS/MS, Wine, Polyphenol, Tannin, Fraud
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Food authenticity is presently a subject of great concern for
food consumers and authorities. In the last years, several
methods based on polymerase chain reaction (PCR) have
been proposed as useful tools for identification and
authentication of food and feed, allergens and genetically
modified organisms. Coffee is one of the most popular
beverage across the world. As such, it has been a target of
fraudulent admixtures with a diversity of cheaper agro
industrial products as roasted barley, corn and rice.
Nevertheless, the detection of such foods in roasted coffee
may present difficulties due to the intensity of the thermal
processing during coffee roasting. In order to ensure the
purity of coffee, a highly sensitive and selective methodology
for detection of adulterants was developed, based on DNA
analysis. The first step in this work was to develop DNA
calibrants for detection and quantification of barley, maize
and rice in roasted and soluble coffee, since, there was no
Certified Reference Material available. For this purpose,
endogenous and adulterant calibrants were defined for the
real-time PCR runs. In this way SYBR Green dye was
performed using the designed primers COFFE1, BARLEY3,
ZEIN2 and RICE1 with different concentration solutions of
genomic DNA from each target to build calibration curves.
PCR were carried out in decaplicate. The linear regression
equations, correlation coefficients (R2), sensibility (LOD and
LOQ) and reactions efficiency were determined. LOD for
coffee, barley, corn and rice DNA standards were 0.7, 5.0,
0.1, and 0.9 pg, respectively, while LOQ were 2.4, 8.1, 0.3
and 2.6 pg, respectively. Efficiency levels for detection of
each primer target set of coffee, barley, corn and rice were
88%, 95%, 104% and 107%. These results showed the
production and evaluation of DNA-based calibrants for
detection and quantification of major adulterants in roasted
and soluble coffee.

Keywords: Adulterants, real time PCR, roasted coffee
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The rapid detection of base sequences of deoxyribonucleic acid
— DNA is an incredibly active research field due to its numerous
applications. Indeed this concept can be of use in disperse
areas, e.g. food safety, food traceability, genetics, pathology,
pharmacogenetics, criminology, civil defense, among others [1-
3]. Nonetheless the present methods are quite limited, since
they can only detect a given sequence, and it is necessary to
mark it with a fluorophore. Moreover, these methods are limited
by its detection ability, since they cannot accurately quantify the
DNA necessary for hybridization to occur. The need for a
fluorophore is also a disadvantage since the traditional
fluorescence probes used are prone to photobleaching and
chemical instability. Furthermore, the use of markers is quite
expensive in terms of equipment and materials required [4]. The
method here presented is a possible landmark in terms of
sequence DNA quantification. It is based on the functionalization
of an optical fiber long-period grating (LPG) with single strand-
DNA (ss-DNA). Once the ss-DNA is immobilized in the LPG, the
sensing system is put into contact with complementary, partial-
complementary and non-complementary DNA in order to assure
the occurrence of specific-hybridization. The results obtained for
this sensor are quite interesting, since not only hybridization
occurs with total complementary DNA, but it also allows the
detection and quantification limits determination of the
complementary-DNA  required for hybridization to occur.
Furthermore, both limits are quite low (Detection Limit: 62+2 nM
and Quantification Limit: 2097 nM). These low limits are
followed by a very good sensitivity 7742 nM. These results are
quite important since they show that the amount necessary for
hybridization to occur is quite small and well within the nan
oscale range. Moreover it allows the implementation of more
complete measurement systems, as it enables the detection of
specific DNA strands which in some specific cases may be
enough, and also quantifies with a high degree of certainty in the
hundreds of nanomolar. This system is cheaper and simpler
than the currently available methods for DNA detection and as
far as the author's knowledge goes, these quantification and
sensitivity results are the first to appear in this competitive area.

[1] X. Wang, K.L. Cooper, A. Wang, J. Xu, Z. Wang et al. (2006).
Appl. Phys. Lett. 89, pp. 163901-163903.

[2] T. Vo-Dinh, J.P. Alarie, N. Isola, D. Landis, A.L. Wintenberg,
M.N. Ericson. (1999). Anal. Chem. 71, pp. 358-363.

[3] P.H.Bolivar, M. Nagel, F. Richter, M. Brucherseifer, H. Kurz,
A. Bosserhoff, R. Buttner. (2004). Phil. Trans. R. Soc. Lond.
A, 362, pp. 323-335.

[4]D. Zhou, L.Ying, X. Hong, E.A. Hall, Chris Abel, D.
Klenerman. (2008). Langmuir 24, pp. 1659-1664.

Keywords: DNA detection, optical fiber long-period grating (LPG),
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Methanol, also known as wood alcohol, is produced in very
low concentration as natural by-product during the wine
fermentation process, where the main alcoholic content is
due to ethanol. Differently from ethanol, methanol has a
strong specific toxicity for the human body (minimal lethal
dose in adults around 1 mg/kg of body weight). The
presence of methanol in beverages is not evident, because
of its similarities to ethanol in both appearance and odor.
The alcoholic composition is normally stated by chemical
analysis. A fast detection of methanol may be based on high
resolution infrared spectroscopy, which possess in principle
the capability to record in detail the methanol spectral
fingerprint. In this feasibility study, the Laser Photoacoustic
Spectroscopy (LPAS) technique was applied to the analysis
of alcoholic mixtures. Spectra of both alcohols were
analyzed as pure substances as well as alcohol-water
mixtures. Significant wavelength dependent differences were
observed in term of relative absorption intensity, as
expected. A high resolution spectral analysis was performed
for mixtures of both alcohols in water as well, for different
relative concentrations. The comparison among the recorded
spectra was performed with the Principal Component
Analysis (PCA) method. The experimental result is shown.

Keywords: Methanol, vibrational spectroscopy, fraud, food safety
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NMR spectroscopy is a very good alternative to botanical
discrimination of vegetable oils using "*C isotopic analysis
and a possible alternative to conventional chromatographic
methods for oil composition determination. In this study, over
50 samples, either pure or combined into binary blends of
vegetable oils with different botanical and geographical
origin have been analyzed by 'H and *C NMR spectroscopy
in order to discriminate between them, to determine their
lipid composition and to detect the admixture ratio in the
case of blends. The data were also modeled by
chemometrics for accurate sample classification. The NMR
data allowed a correct botanical origin identification of the
vegetable oils, highlighting the discriminating chemical
signals. Using this approach, blends of 1% v/v olive oil in
sun-flower oil were detected. The results strongly support
the capability of NMR and chemometrics to be used in
quality assessment of vegetable oils in terms of their
botanical origin.

Keywords: Chemometrics, >C NMR, "H NMR, vegetable oils
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To find the most reliable methods for authentication of food
or food ingredients has always been a challenging issue.
Our research is of particular interest in the geographical
discrimination of honey from different floral sources and
different regions of Romania as support for quality
assessment and classification activities. This study
demonstrates both the benefits and the advantages of
coupling different analytical techiques in order to ensure
honey authenticity due to the fact that honey is a complex
mixtures of molecules (toxins and peptides) and a
challenging product to analyze. The control of quality and the
assumption of the claimed botanical and geographical origin
of honey, which is associated to the producing vegetation
area, flowering period of the plants, are of prime importance
for stakeholders from apiary industry in order to reinforce the
consumer trust. Concerning the various possibilities of honey
adulteration, peptide mass fingerprinting (PMF) and protein
profiling methods have been used. This study reports also
the use of isotope ratio mass spectrometry (IRMS) and site-
specific natural isotopic fractionation measured by nuclear
magnetic resonance (SNIF-NMR) for the assignment of
origin and the proof of adulteration. The analyzed honey
samples were from different geographical areas and different
botanical origin. A fast, suitable and alternative technique to
classify honey samples according to their geographical origin
was developed based on PMF using matrix assisted laser
desorption ionization time-of-flight mass spectrometry
(MALDI-TOFMS).
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The amount of retained water in meat products is a concern
for consumers, not from a food safety perspective, but for
economic implications. Apart from the natural water content,
post-evisceration processes may increase the quantity of
water, thus leading to an incorrect weigh of the actual
product. The water-immersion chiling method, which is
traditionally used by poultry processors, is essential to
prevent potential food safety problems. In carcasses and
parts, the Brazilian regulation controls the amount of water
retained, by assessing the products in official laboratories.
However, for organs, especially chicken heart, liver and
gizzard, which are highly consumed in Brazil, such
regulation is still being worked on. As requested by the
inspection departments, a study protocol was prepared in
order to assess the scenario of water retention in poultry
organs. This project was designed in such a way that the
most critical variables of the industrial process are assessed,
with the objective of measuring the influence of each step in
the final amount of absorbed water. In order to make it
feasible, considering some shortcomings like the long
distances between the origin of the sample and the
laboratory, the size and workload of the plants and the
variety of techniques used in the post-evisceration
processes, the protocol was refined ending on a practical yet
robust experiment, which shall give data in the quality and
quantity expected.

Keywords: Laboratory Network, poultry, fraud, water retention
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In order to establish a regulatory limit for the amount of
retained water in raw poultry products in Brazil, an integrated
study was conducted by the Lanagros (National Agricultural
Laboratories). In cooperation with the inspection services, a
number of 652 samples were collected, performing 7760
analytical tests, from 6 states. A profile of the national
production was then traced, considering the following
variables: age of the birds, species, type of feed and weight.
Also, the quantity of physiological water was distinguished
from the absorbed water after chilling. Chicken breast, half
breast, breast without skin, thigh, drumstick and thigh with
drumstick were the products tested in the official
laboratories, following the same method. The present work
details that experiment, showing an effective example of how
a laboratory network supports the inspection services in their
actions, not only with analytical reports, but also performing
studies and giving t echnical basis for new legislation.
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Principal components analysis (PCA), one of the most
frequently applied statistical techniques to reduce
dimensionality, has become increasingly important in recent
years in food authenticity control. Meanwhile there are plenty
of publications in which spectroscopic, chromatographic or
mass spectrometric data are submitted to PCA and the
resulting two- or three-dimensional plot is used for visual
differentiation between authentic and non-authentic samples.
For practical purposes in routine analysis, two things are
necessary. First, a statistically defined criterion by which one
can decide whether a sample is to be classified as authentic
or as non-authentic. Second, the lowest degree of
adulteration that may, with reasonable certainty, be expected
to lead to detection of non-authenticity. An approach to the
determination of these method characteristics from empirical
data under assumption of multivariate normality is described
and derived in detail in [1]. This contribution illustrates, by
means of an example, how an analytical method in
combination with PCA data processing can be employed in
the routine practice of food authenticity control and how such
a test method can be validated.

[1] P. Steliopoulos (2013) J. Verbr. Lebensm. 8: 71-77.

Keywords: Principal components analysis, food authenticity
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Ageing is one of the most important factors determining
quality of wine distillates and divins. The relevance of the
research concerning distillates quality caused by the fact that
they are the raw material for the production of divin,
representing aged brandy, produced in Moldova in
conformity with the classic technology of cognac production.
Identification of distillates is complicated by complex
chemical composition, resulted from the interaction between
the components of the wine distillate and oak barrel.
Composition of the distillates influencing their quality
characteristics, especially taste and aroma, are caused by
decomposition of wood macromolecules and subsequent
extraction, reactions between wood components and
constituents of the raw distillate, reactions involving wood
extractables, reactions involving distillate components,
evaporation of volatile compounds. In the present work, it
has been studied the relationship between the age of wine
distillates as the main indicator of their quality and
accumulation of lignin degradation products, such as
aromatic aldehydes and acids. The wine distillates with
ageing times from 5 to 22 years from different producers
were investigated by capillary zone electrophoresis under
the following conditions: silica capillary with an effective
length of 60 cm and an internal diameter of 75 ym, voltage of
25 kV, detection at 373 nm. 0.02 M sodium tetraborate with
a pH of 9.2 was used as buffer solution. The total duration of
the analysis was less than 6 minutes. Despite the
differences in absolute values in the content of aromatic
aldehydes and vanillic acid between the samples from
different manufacturers, some correlations were detected.
The total amount of the oxidation products of sinapil alcohol
(sum of sinapaldehyde and syringaldehyde), and coniferyl
alcohol (sum of coniferaldehyde, vanillin and vanillic acid)
increased with increasing ageing time. The presented
analysis method involves a minimal time, costs and reagent
consumption, providing a t the same time good separation
efficiency, and it is ideally suited for rapid analysis of aged
wine distillates to determine their overall quality, approximate
ageing time and signs of counterfeiting.

Keywords: Distillate, electrophoresis, aromatic aldehydes
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It is an old practice that producers enhance their products’
colour to make it more attractive for consumers. Also the
eggs’ nutrition values and freshness in many societies is
highly linked with the egg yolk colour. Those with yellow-
orange colour are the most wanted among the consumers.
Due to that, the egg producers’ colour of their products by
feeding the laying hens with feed containing the dyes
(natural or synthetic). In commercial food production there
are numerous of dyes approved for use, registered as feed
additives. But there are also reports of food adulteration by
using unauthorised dyes, which are often very hazardous.
These substances include among others Sudan dyes, which
were detected in 2006 in eggs. This work presents a method
for the simultaneous determination of dyes unauthorised for
use in laying hens (Sudan |, Sudan Il, Sudan lll, Sudan IV,
Sudan Red G, Sudan Orange G). Some of them are banned
as food additives but very often detected in such products
as: curcuma, red pepper or curry and others are allowed as
food additives but forbidden for use to enhance the egg yolk
colour. Because the dyes are soluble in fats and most of the
fat content in eggs is located in the egg yolk — this
compartment was used to develop the sample pre-treatment
step. Dyes were extracted using 1% formic acid in
acetonitrile and cleaned using zirconium coated silica
columns. After dilution with 0.1% formic acid samples were
analysed using LC-MS/MS system with acetonitrile (A) and
0.1% formic acid (B) as a mobile phase in a gradient mode
and core-shell analytical column. Method was validated
according to requirements described in the Commission
Decision 2002/657/EC: linearity, precision (repeatability and
within-laboratory reproducibility), recovery, decision limit
CCa and detection capability CCB was calculated. Within-
laboratory reproducibility was in the range of 10-25%, with
recovery above 65%. Developed method fulfilled all
performance criteria an can be used in the official survey of
dyes residues in food of animal origin.

Keywords: Sudan dyes, LC-MS/MS, eggs
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Food aroma profiles typically contain a complex mixture of
components with wide-ranging concentrations and odour
threshold values. A detector with high sensitivity and fast
spectral acquisition is therefore essential to maximise
analyte detection and identification. Gas chromatography
coupled with time-of-flight mass spectrometry (GC-TOFMS)
provides the ideal solution for the analysis of such samples.
However, the high throughput analysis afforded by TOFMS
also requires comprehensive data analysis to make full use
of the acquired data. The ability to provide real-time dynamic
baseline compensation to remove background ions (e.g.
from column bleed or solvent tails) and real-time spectral
deconvolution allows immediate perception and qualification
of target compounds. Moreover, the deconvolution yields
lists of reliable orthogonal ions that can quantify targets —
dynamically and without skew - in situations of extreme co-
elution or where the analytes are heavily masked by matrix.
Harmonising organoleptic assessment of product aromas
with chemical analysis is often a great challenge in
production line quality assurance. This demands the rapid
identification of adulterants or odour-taints which, while
easily picked out by a human sensory panel, may contain
compounds with low odour thresholds, existing at trace
concentrations that cannot be chromatographically resolved
from the matrix. Novel software tools, described in this work,
simplify the comparison of complex chromatograms, allowing
minor differences to be readily and automatically
distinguished. MS chromatographic data, following their
deconvolution and normalisation, are converted into
histogrammed transforms, where target components are
represented as precise centroids of abundance in a time-
independent domain. A closest-fit can be generated between
reference and sample chromatograms, or between two
classes, or for matching an unknown sample against a
database of reference mixtures, removi ng any subjectivity
associated with comparative analysis. Specifically for aroma
profiling, where the sensory differences may lie in the
minutiae of analysis, a non-linear compression function in
the comparison algorithm enables discrimination to be
maximised without loss of data. This poster will describe the
combined use of such novel data processing features for the
robust characterisation of aroma profiles.

Keywords: Quality control, adulterants, odour taints, GC-TOFMS,
comparative analysis
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In the European region, poppy seeds are mostly used in
confectionery and in baking to filling of products, and
possibly to sprinkling on rolls and bread. In the past, the blue
poppy seed varieties were the most used in food industry,
but currently new varieties of ocher and white poppy seeds
were bred, being further cultivated. These varieties would be
applicable in producing confectionery due to their nutty
flavor. Therefore, our work is focused on the detection,
comparison and discrimination of toxic, hazardous,
nutritional elements, and amino acids contents in respective
poppy seeds varieties. The present study was performed
with the aim to compare elemental and free amino acids
compositions in blue poppy seeds of Bergam, Gerlach,
Major, Malsar, Maraton. Opal, Orfeus, Aristo, Buddha,
MSZB- 3, MS — 387 and MS — 423 varieties, as well as white
poppy seeds of Albin and Racek varieties, and ocher poppy
seed of Redy variety, all growing in Slovakia in the region
Maly Sari§. All the samples were analyzed for determination
of toxic elements Cd, Hg, Pb, the risk element Mo and
nutritional elements Ca, Cu, Fe, Mg, K, Na, Zn by means of
AA spectrometry method using the Perkin Elmer 4100
equipment with HGA 700. Twenty types of amino acids also
were investigated by LC/ESI-MS-MS chromatographic
method using the Agilent 1200 equipment with Agilent 6410
Triple Quad detector and ESI interface. All varieties of poppy
seeds were statistically compared to the content of selected
elements using ANOVA statistics (Multiple Comparisons).
The contents of Hg, Cd, Cu, Zn and Ca were significantly
different in all of examined colour poppy seeds (P< 0.05); the
contents of Fe and K were significantly different only in white
and blue poppy seeds. Regarding Mg, its content was
significantly different only in blue and ocher poppy seeds.
Molybdenum content did not show any distinction within
coloured poppy seeds varieties. Concerning the free amino
acids contents: there is no significant difference among
selected varieties. Differentiation of particular poppy seed
varieties with respect to the colour of seeds was effectively
accomplished by use of multivariate statistical discriminate
analysis. Canonical discriminant analysis was selected, in
which Zn, Fe, Ca, Hg, and amino acids aspartic acid and
glycine were determined as the most effective discriminators.
As a result, 100% classification of tested samples was
achieved according to elements and amino acids contents.

Keywords: Poppy seeds, elements, AAS, amino acids, LC/ESI-MS—
MS
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Following the UK Food Standards Agency (FSA)s
announcement in January that horse and pig DNA had been
identified in beef products sold by several supermarket
chains, further testing across Europe and beyond has
revealed widespread incidences of such food contamination.
However, most testing methods are based on detection of
species-specific DNA in meat, using the polymerase chain
reaction (PCR) — which does not detect or identify proteins.
This is a concern because DNA can be easily disrupted or
removed during standard meat processing and food
manufacturing. As a result, horse tissue or other
contaminants remain undetected in food samples, despite
strong presence of the contaminating proteins. An alternative
protein-based method, ELISA (enzyme-linked
immunosorbent assay), can be used to complement DNA
testing, but this method has limitations, including that it
detects only one part of the protein and not multiple protein
markers. The LC-MS/MS-based met hod presented offers a
more accurate and reliable approach to meat speciation than
PCR or ELISA-based techniques or other indirect methods,
and also allows for the detection of veterinary drug residues
in the same analysis, which is not possible by ELISA or
PCR. The method is developed using a micro LC system
coupled with to LC-MS/MS system and uses multiple
reaction monitoring (MRM) to detect peptide markers for
horse and is capable of providing sequence information by
acquiring a product ion scan for each triggered MRM which
can be used to further confirm the peptide’s / proteins and
therefore the species identity. Using the same extraction and
LCMSMS method it is also capable of simultaneously of
detecting veterinary drug residues by adding additional MRM
experiments. The method has been shown to be capable of
simultaneously detected phenylbutazone below 10 pg/kg as
well as a 1% contamination of horse meat in beef. This
approach offers food analysts the ability to detect multiple
species and veterinary drug residues in a single approach
which is not possible by any other technique to date.

Keywords: Meat, Speciation, LC-MSMS, Veterinary, Residues
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The Aspergillus flavus metabolome is of considerable
interest because A. flavus produces the most toxic and
carcinogenic compounds known from fungi and is a source
of world-wide episodes of contamination of foods and animal
feed with aflatoxins. Examination of the genes predicted to
be involved in secondary metabolite biosynthesis suggests
that A. flavus is capable of producing many more
metabolites than have so far been discovered. We have
begun a collaborative project to examine some of these
gene clusters to determine both their capability of producing
known as well as unknown metabolites. To date, we have
closely examined metabolite production by wild type A.
flavus and mutants in biosynthetic genes in Clusters 11, 23,
27 and 41. The backbone genes in clusters 27 and 41 are
predicted to encode polyketide synthases (PKS). Cluster 11
contains a non-ribosomal peptide synthase (NRPS), while
the backbone gene of cluster 23 encodes a hybrid
PKS/NRPS. Using a comparative metabolomics approach
based on UHPLC/Orbitrap MS, we have been able to detect
metabolites that are unique to each of the clusters under
investigation. Our results show that Clusters 11 and 27
produce the known A. flavus metabolites ditryptophenaline
and asparasone, respectively. The PKS/NRPS of Cluster 23
produces a tennellin-like metabolite, while the PKS of cluster
41 is predicted to be a MSAS synthase that is most likely
after conversion to a meroterpenoid is necessary for
developmental signaling. Such metabolites have been
characterized in A. nidulans and other species. The LC/MS
and MSn data are consistent not only with the products
expected from these cluster backbone genes but also with
the modifiying enzymes encoded by decorating genes in
each cluster.

Keywords: Aspergillus flavus, Aflatoxin, fungal secondary
metabolites, comparative metabolomics, high resolution mass
spectrometry
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Single malt whisky samples from different geographical
origins were analyzed by electrospray LC/MS, using an
accurate mass TOF instrument (PerkinElmer AxION 2 TOF),
using a UHPLC reversed-phase separation with negative
mode detection. This method detects a large number of low
volatility phenolic compounds, which originate from malted
barley, and are adsorbed from charred oak wood during
cask maturation. Samples were analyzed in random order, to
reduce the contribution to the statistical analysis of any
systematic drifts over the time course of the study, and a
number of replicate analyses were acquired for each
sample. Datasets were processed to reduce the complexity
of the full spectral and time information and yield significant
(mass, time, intensity) co-ordinates. These details were
correlated for all the datasets, allowing for minor changes to
both masses and retention time between analyses, to
product a table of all the (mass, time) details detected in
each of the datasets, with their respective intensities. The
complete table was imported into TibCo SpotFire
(PerkinElmer) to develop methods to differentiate the
samples. Various chemometric models were investigated,
such as hierarchical clustering and principal component
analysis. Clearly differentiated sample datasets revealed
(mass, time) markers which were significantly different in
intensity. The accurate masses and isotopic patterns of
these marker ions were used to obtain candidate elemental
formulae, which were correlated to chemical compounds in
the whisky. The marker compounds relate to the
geographical origin and maturation processes for different
whiskies. These statistical models will allow additional
samples to be added to the sample cohorts over time, to
further refine the models and build up more complete
information of the typical components of different whiskies.
Such models may be extended to allow detection of
adulterated whiskies which do not fit to the component
patterns of known single malt and blended whiskies.

Keywords: Chemometrics, whisky, LC/MS
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The evaluation of wine volatile flavor is a key tool for an
“objective” chemical description of the aroma. Quality of wines is
correlated to the volatile compounds of the aroma. Despite the
complexity, volatile aroma can lead to more information about
natural compounds in wine (derived from grape, from microbial
fermentation or from biochemical changing during ageing as well
as more information on environmental/biological volatiles or
semi-volatiles “in trace” contaminants (e.g. alo-anisoles).
GCxGC technique is today a consolidated performing analytical
strategy allowing the separation of complex mixtures of volatiles
organic compounds. GCxGC approach, largely applied to some
complex matrices like roasted foods (e.g. coffee, cocoa, nuts) is
currently under-exploited in the field of the “wine aroma
fingerprinting”. Selectivity of orthogonal 2D separation, when
coupled with TOF-MS detector, allows obtaining a powerful tool
useful to describe the u ntargeted fingerprint of wines. Aim of
this communication is to show some results recently obtained on
Muscat- and Nebbiolo-based wines from Piedmont (lItaly). A
headspace solid-phase microextraction (HS—-SPME) method,
coupling comprehensive two-dimensional gas chromatography
(GCxGC) time-of-flight mass spectrometry (TOF-MS), was
optimized in order to study i) the evolution of the aroma in
Muscat wine stored in different conditions and ii) the aromatic
profile of Nebbiolo-based wine, also concerning the identification
of in trace off flavors (alo-anisoles). Moreover, iii) an original new
post-analytic approach to 2D contour plots comparison has been
developed in order to automatically evaluate - after
normalization - the identification of any differences among key
volatile compounds, calculated from pixel-to-pixel re-designed
2D chromatograms. This study demonstrates an important
advancement in wine volatile analysis, as the method allows for
the simultaneous analysis of a significantly larger number of
compounds found in the wine headspace, when compared to
other current single dimensional GC-MS methodologies. This
approach allowed for the simultaneous analysis of over then 120
tentatively identified volatile/semi-volatile compounds found in
the Nebbiolo wine headspace. The aroma patterns of Asti
Spumante and Moscato d’Asti wines, stored in bottles for 6
months at two temperatures, were assessed. Wines stored at
5°C did not show significant changes in flavor; otherwise, the
samples stored at 15 and 25°C, showed a significant decrease
in linalool, b-damascenone, ethyl hex- anoate, and ethyl
octanoate levels. Alpha-terpineol, hotrienol, nerol oxide, furanic
linalool oxides A/B and rose oxide concentrations significantly
increased in samples stored at 25°C. Concluding, this approach
should be considered an interesting advanced method to
fingerprint aroma, in order to comprehensively characterize
wines, under the metabolomic profile.

Keywords: GCxGC-TOF, flavour, wine aroma, Muscat, Nebbiolo
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Milk adulteration by small molecules for economically
motivated fraud is well known, and methods for detection
have been examined extensively using, amongst other tools,
LC/MS techniques. Current techniques tend to focus on
small molecule adulteration; however, large molecule
adulteration is becoming increasingly common and is not yet
regulated within the dairy industry. One of the simplest forms
of milk adulteration is to dilute down more expensive milks
from species such as sheep and buffalo with less expensive
cow milk. We have developed a method for measuring the
addition of bovine milk to more expensive milks (goat,
sheep, buffalo and camel) by using liquid chromatography
coupled to electrospray time-of-flight mass spectrometry
(LC-TOF-MS) to detect species-specific marker proteins in
the milk. Milk contains lactoglobulin, lactoferrin and casein
proteins at high concentrations; the water soluble proteins
left in the whey fraction after a liquid/liquid extraction [1]
contain a high abundance of beta —lactoglobulin B (18 kDa),
with some species also having beta —lactoglobulin A. The
amino acid sequence and mass of beta-lactoglobulin B is
species specific. The high resolution, high mass accuracy of
TOF-MS allows for detection of a protein mass within 1Da of
the calculated mass. Measurement of the whey proteins
allows for unambiguous confirmation of low levels of bovine
lactoglobulin B (18,277 Da), even in the presence of other
lactoglobulins, such as goat lactoglobulin B (18,187 Da) Milk
samples from different animals were spiked with varying
levels of bovine milk and homogenized. Following
liquid/liquid extraction, the proteins in the whey fraction were
then separated using a fast gradient HPLC method, followed
by detection with an AxXION 2 TOF mass spectrometer
(PerkinElmer). Adulteration of less than 5% by volume with
cow milk was visible from the lactoglobulin protein levels.

[1]1Chen et. al., Rapid Commun. Mass Spectrom. 2004; 18:
1167-1171

Keywords: Milk, proteins, LC/MS

196 6" International Symposium on Recent Advances in Food Analysis,

November 5-8, 2013, Prague, Czech Republic



POSTER SESSIONS / AUTHENTICITY, TRACEABILITY, FRAUD

B-45

RAPID MEASUREMENT OF POMEGRANATE
JUICE ADULTERATION WITH MINIMAL SAMPLE
PREPARATION USING DSA/TOF

Sean Daugherty", Avinash Dalmia®

! PerkinElmer, SeerGreen, UK

2 PerkinElmer Inc, Shelton, Ct. USA

*Corresponding author — E-mail: sean.daugherty@perkinelmer.com,
Phone: +447824355663

Rapid measurement of pomegranate juice adulteration with
minimal sample preparation using DSA/TOF Food
adulteration or food fraud occurs when an ingredient is
replaced partially or fully with something different — without
the knowledge of consumer. Most of time, food adulteration
occurs to improve profits but in some cases, there can be
serious health consequences. Fruit juices are among the top
10 adulterated foods. In the past, methods employing gas
chromatography- mass spectrometry (GC-MS) and high-
performance liquid chromatography (HPLC) hyphenated to
MS (HPLC-MS) have been implemented for measuring food
adulteration. These methods are time consuming, expensive
and require extensive sample preparation. Recently, we
have developed DSA (Direct Sampling Analysis) ionization
source which utilizes field free APCI source. The advantages
of this method, compared to conventional techniques, are
direct sampling with minimal or no sample preparation with
high throughput. In this work, DSA coupled with high
resolution and accurate mass capabilities of TOF-MS were
used for me asurement of adulteration of pomegranate juice
with grape juice and apple juice. In literature, it has been
reported that tartaric acid is present in grape juice but absent
in pomegranate juice and malic acid levels are about 10
times higher in apple juice in comparison to pomegranate
juice. Therefore, using DSA-TOF, we demonstrated that the
presence of tartaric acid and elevated levels of malic acid in
pomegranate juice can be used for measuring its
adulteration with grape juice and apple juice with minimal
sample preparation and measurement time less than 30 s.

Keywords: Rapid food analysis direct sample
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The analysis of stable isotope ratios is an officially accepted
method in food authenticity and origin determination. It is
routinely performed by empirical comparison of the unknown
samples’  values with those of authentic material. However,
as the isotope characteristics of food are influenced by many
parameters, like primary material, thermodynamic and kinetic
isotope effects, geographical origin and composition, it is
desirable to also use causal correlations of isotope
fractionations for the interpretation of experimental data. This
is demonstrated for the stable isotopes of oxygen and sulfur.
In the natural water cycle, plant leaf and animal cell water
are the most important sources for food integrated water and
organically bound oxygen. Equilibrium isotope effects on
phase transitions and oxygen exchange reactions of water
determine the oxygen isotope characteristics of bulk
foodstuff and ingredients, permitting their assignment to
geographical origin, history and authenticity. This is
demonstrated for juices, wine, meat, and eggs. However, it
has to be taken into account that the isotopic equilibration
between water and organic functionalities is a slow reaction,
and that animal cell water is a product from many
precursors. A second source of organically bound oxygen is
atmospheric O,. A kinetic isotope effect on mono-oxygenase
reactions leads to 5'°0-values of +7 +1%. e.g. of phenolic
OH-groups. This permits the assignment of L-tyrosine to
plant and animal origin, basis for the identification of trophic
levels and the proof of iIIe%;aI meat and bone meal feeding to
cattle, and it explains the "°O-enrichment of collagen relative
to other proteins from the same source.

Sulfur occurs in Nature in different forms, oxidation states
and 3*S-values. The most important primary S-sources for
plant and animal organic matter are soil/water sulfate and
atmospheric SO, with characteristic 5**S- and 5'®0O-values.
Isotope ratio determinations for origin assignment, trophic
level and animal migrations studies always use the bulk
5*S-value. Examples are the origin identification of
asparagus and of lamb meat and the assignment of fish to
sea and fresh water breeding, respectively. However, as the
assimilatory sulfate reduction is accompanied by isotope
fractionation, in plants and plant organic compounds (e.g.
glucosinolates), sulfur in the oxidized form is generally
relatively enriched, in the reduced (“organic”) form depleted
in *S. Even between defined organic compounds from the
same origin, 5**S-value shifts can occur, and differences of
their concentrations in defined tissues can simulate isotope
fractionations. This is demonstrated for connective tissue
(cartilage) with relatively **S-depleted proteoglykanes and -
enriched collagen.

Keywords: Oxygen, Sulfur, Stable Isotopes, Authenticity, Origen
Check
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Flavor analysis is used to get the information about complex
food matrices in the field of food quality and safety, its
authenticity, freshness or flavor values accepted and/or
looked for by consumers. The aim of the study was to
evaluate the flavor of minor vegetable cold pressed oils
using sensory analysis and instrumental measurements by
means of Solid Phase Micro Extraction (SPME) technique
coupled with GC-MS and then to discriminate them by
chemometric analysis. Sensory analysis was performed by
expert panel using Quantitative Descriptive Analysis (QDA)
method in 2 sessions. Volatile compounds were determined
by GCMS-QP 2010 Shimadzu using capillary column coated
with polar phase ZB-WAX Plus. Chemometric analysis was
performed with Principal Component Analysis (PCA) and
Cluster Analysis (CA) using STATISTICA 10.0 PL. Cold
pressed oils obtained from linseeds, camelina seeds,
pumpkin seeds, borage seeds and evening primrose seeds
were sampled. The relatio nships between volatile
compounds and sensory attributes were discussed. Pumpkin
seed oil was characterized by the highest values of positive
sensory attributes (pumpkin, sweet, olive, nutty). In the
head-space of linseed oil 38 volatile compounds were
characterized, in camelina oil — 41, in pumpkin seed oil — 38,
in borage oil — 42. Evening primrose oil had the lowest
number of identified volatile compounds — 26. The main
volatile compounds were aldehydes (pentanal, hexanal,
nonanal), ketones (3-octanone, 2-heptanone, 2-octanone),
alcohols (1-hexanol, 1-pentanol, heptanol) and organic acids
(acetic acid, propionic acid, hexanoic acid). Aroma profiles of
borage and pumpkin seed oils were characterized by
presence of terpenes. Study showed that it is possible to
discriminate oils by their aroma profile and also chemometric
analysis showed means of classification of oils samples
according to sensory attributes and volatile compounds.
There is a possibility of employm ent of instrumental and
chemometric analysis for authenticity and traceability tests of
vegetable oils.

Keywords: Cold pressed oils, volatile compounds, flavor analysis,
chemometric analysis, GC-MS
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Quinoa (Chenopodium quinoa Willd.), a native Andean crop,
was an important staple in the Incan civilization, who
replaced the animal protein in their diet with quinoa. This
pseudocereal is still widely cultivated in South America,
including Bolivia, the largest producer with 20,000 ha per
year, followed by Peru, Colombia, Ecuador, Chile and
Argentina. It is a valuable source of quality protein,
carbohydrates, essential fatty acids, micronutrients and also
gluten-free [1]. The official methods to measure the quality
parameters are time-consuming, destructive and generate
chemical residues. By the other hand, near-infrared
reflectance spectroscopy (NIRS) is a rapid non-destructive
technique that is able to measure chemical properties [2].
However, the use of NIRS must be associated with
chemometrics tools to predict parameters as moisture, ash,
lipids, proteins and carbohydrates. The partial least squares
(PLS) algorithm is used to build the calibration model by
regressing the spectra against the reference value obtained
in laboratory. Considering the advantages of NIRS
technique, the objective of this research was to develop
NIRS calibration model suitable for the routine determination
of dietary constituents in quinoa varieties using PLS,
moreover the application of whole grain and quinoa flour to
construct the calibration models was compared. The total
moisture, ash, lipid, protein and carbohydrate contents were
determined using reference methods described by the
AOAC (2011). The data were obtained using a PerkinElmer
400N FT-NIR spectrometer and chemometric analysis was
performed in MATLAB 7.8 with PLS-toolbox 5.8. The
samples were separated in two groups: calibration (68) and
validation (30) sets. Validation was carried out both by
means of cross-validation and test set validation. Various
spectral treatments were employed to correct baseline shifts
arising from scattering: constant offset elimination, first and
second deriv ate, standard normal variate (SNV) and straight
line subtraction. For both samples group, flour and whole
grain, the PLS models developed for quantification of all
quality parameters showed that the proposed methodology
produced suitable results with the graph of the real and
predicted concentrations with coefficient of determination >
0.68 and RMSEP < 4.56 %. Therefore, the viability of the
NIRS technique with no waste generation, low cost, reduced
time and no sample preparation for replacing laborious
methods of analysis was demonstrated because the results
for grain were satisfactory.

Keywords: Near-infrared reflectance spectroscopy, Chenopodium
quinoa, multivariate analysi
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According to legal regulations, food manufacturers have to
ensure not only the safety but also the authenticity of food
products. However, to increase their profit, manufacturers may
be tempted to incorrectly label their products and to use lower
priced ingredients of inferior quality instead of more expensive
ones. In the meat industry, game meat is particularly susceptible
for fraudulent labelling since game meat has always been
especially appreciated due to its distinctive flavour and its low fat
and cholesterol content. According to the Codex Alimentarius
Austriacus, in sausages declared as “game sausages” at least
38% of the total meat content has to be game meat. Analytical
methods have to be specific and sensitive in order to be
applicable for the detection of food adulteration. The real-time
polymerase chain reaction (PCR) is a DNA based method that
does not only allow the identification but also the quantification
of species, e.g. meat species in foods. Quantification of meat
species is, however, known to be a difficult task. The
quantification strategy is usually based on a reference gene that
is found in all animal species. The aim was the development of a
real-time PCR method targeting genomic DNA sequences to
identify roe deer (Capreolus capreolus) and to quantify its meat
content in commercial food products. The challenge for the
development of the method was the design of specific primers
and probes. No cross-reactivities with other animal species,
especially closely related game species, and spices that are
often found in processed foods, should be achieved. In the
present study, a TagMan real-tme PCR method for the
identification and quantification of roe deer in game meat
products was developed and validated. The PCR method was
found to be specific for roe deer and does not show any cross-
reactivities with other game species (e.g.: red deer, sika deer,
fallow deer, wild boar and reindeer), other animal species (e.g.:
pork, cattle, chicken and horse) and spices. The analysis of
meat mixtures from roe deer and pork showed that the real-time
PCR method is applicable to quantify the game mea t content in
foodstuffs.

[1] Fajardo V, Gonzalez |, Rojas M, Garcia T, Martin R (2010) A
review of current PCR-based methodologies for the
authentication of meats from game animal species. Trends
Food Sci Technol 21:408-421.

[2] Fajardo V, Gonzalez |, Martin I, Rojas M, Hernandez PE,
Garcia T, Martin R (2008) Real-time PCR for quantitative
detection of chamois (Rupicapra rupicapra) and pyrenean
ibex (Capra pyrenaica) in meat mixtures. J AOAC Int 91:103-
111.

[3] Laube I, Zagon J, Spiegelberg A, Butschke A, Kroh LW, Broll
H (2006) Development and design of a 'ready-to-use'
reaction plate for a PCR-based simultaneous detection of
animal species used in foods. Int J Food Sci Technol 42:9-
17.

[4] Mafra |, Ferreira IMPLVO, Oliveira MBPP (2008) Food
authentication by PCR-based methods. Eur Food Res
Technol 227:649-665.

Keywords: food authentication, game meat, capreolus capreolus,
real-time PCR, quantification
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Honey is a natural product highly consumed due its known
association with health benefits. Monofloral and Protected
Designation of Origin (PDO) honeys have generally higher
economic value since they are considered to have higher
quality due to its specific and well-defined flavor and aroma.
Thus, these products are susceptible to misleading labeling
and fraudulent practices, making their assessment of
botanical origin and authentication a task of utmost
importance. For this purpose, traditional methods based on
pollen identification by microscopic analysis are presently
used. However, this is time consuming and greatly depends
on the experience and skill of trained analysts [1]. Recently,
due to its high specificity and sensitivity, DNA-based
methods are emerging as alternative tools for food
authentication since they allow the unequivocal species
identification. In this sense, the aim of this work is to extract
amplifiable pollen DNA from honey for further exploiting
molecular markers for botanical authentication. Considering
the complexity of honey matrix, four extraction methods were
tested and optimized: the commercial kits NucleoSpin® Plant
Il and DNeasy® Plant Mini Kit; and the in-house CTAB-based
and Wizard methods as described by Mafra et al. [2] with
modifications. Prior to DNA extraction, three different
pretreatments were tested, accounting for a total of twelve
protocols, which were applied to four different honey
samples (Ericaceae, Rosmarinus officinalis and Eucalyptus
spp. and multifloral). DNA extracts were evaluated by UV
spectrophotometry to determine yield and purity. The
amplifiability was tested by polymerase chain reaction (PCR)
targeting rbcL gene, as a candidate locus for DNA
barcoding. The obtained honey extracts revealed low DNA
yields for all the extraction protocols, but adequate purity for
PCR was achieved using the Wizard method. The
amplifications were successfully attained with the Wizard
metho d with one of the pretreatments when applied to all
honey samples, while the other three methods exhibited
lower reproducibility of results and low DNA vyields
regardless the applied pretreatment. The obtained results
suggest the high potentiality of DNA-based methods to
assess honey authenticity and the possibility to propose
more robust, reliable, simple and sensitive assays alternative
to the classical method for analyzing the botanical origin of
honey.

[1] Laube, |, Hird, H, Brodmann, P, Ullmann, S et al. (2010).
Food Chem, 118, 979-986.

[2] Mafra, |, Silva, SA, Moreira, EJMO, Silva, CSF, Oliveira,
MBPP (2008). Food Control, 19, 1183-1190.

Keywords: Honey, authenticity, DNA markers, PCR
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The Commission regulation (EC) No 2870/2000 laying down
the Community reference methods for the analysis of spirits
(e.g. pycnometry, gas chromatography coupled to flame
ionization detector (GC—FID)). Although the theory of these
methods are very simple, the technique is time consuming
and requires an experienced technicians, making it
expensive and susceptible to error and there is a risk of
results overestimation due to presence of the other volatiles.
The aim of this study was to develop a fast, simple and
effective method for the determination of ethanol using gas
chromatography coupled to mass spectrometry (GC-MS)
and isotopic dilution (ethanol-2,2,2-d;) because this
approach is more selective than classical routine methods.
Using this novel approach, five samples may be prepared
and analysed in approx. one hour, thus significant time
saving were achieved compared to routinely methods. In
addition, the method employs the significant reduce sample
volume (50 pl) in comparison with pycnometry (100 ml of
sample is needed at least) and the temperature control is not
so critical. The validation of the new method was carried out
on five different samples differing in ethanol content and
other volatiles (pear brandy, grappa, havana, whiskey and
vodka). Under the optimised conditions, differences between
results obtained by GC-MS and pycnomtery were within
0.1-0.6 of ethanol content (%, v/v) and repeatabilities of the
analytical procedure (expressed as relative standard
deviation) were in range from 0.19% to 0.67% at six
replicates. This newly developed rapid method is suitable for
forensic analysis, particularly during scandals with
adulteration of spirits (e.g. methanol scandal in Czech
Republic in 2012-2013) due to control the maximum levels
of volatiles expressed in grams per hectoliter of 100% vol.
alcohol according regulation (EC) No 110/2008.

Keywords: Ethanol; spirits; isotopic dilution; volatile compounds;
GC-MS
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Bottled orange juice, one of the most consumed non-
alcoholic beverages, can be made of fresh oranges or
reconstituted from orange juice concentrates. The difference
in price between fresh and reconstituted juices can lead to
intentional mislabeling, when reconstituted juice is being sold
as fresh. During the concentrate production via the
distillation of fresh juice, the volatile aroma compounds,
which evaporate together with water, are trapped and kept
separately from the concentrate. Before bottling, the juice is
reconstituted using local water and flavoring agent. The
concentrate and flavoring agent usually come from different
oranges. The aim of this study was to prove the suitability of
head-space solid-phase microextraction coupled to gas
chromatography - mass spectrometry for fresh orange juice
authenticity testing. The optimized method enabling the
analysis of volatile aroma compounds was tested on various
samples (i) fresh juice prepared from oranges in laboratory,
(ii) fresh frozen juices delivered by our commercial partners
(iii) pasteurized fresh and (iv) pasteurized reconstituted
juices from the retail market. Using the Statistical Compare
feature of the ChromaTof software by LECO, we were able
to align the analytes of all measured samples and after the
normalization of their areas, the statistical analysis was
performed with promising results. The fresh bottled juices
separated clearly from the group of reconstituted and from
those delivered by our partners and our lab-made juices.

Keywords: HS-SPME-GC-TOF-MS, volatiles, orange juice,
authenticity
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Wine, being a popular and, at the same time, expensive
beverage is often exposed to fraud — the mislabeling of the
origin or the variety of grapes is common. Effective tools for
the testing of wine authenticity are necessary to disclose
such practice and protect consumers. The approach we
tested was based on measuring wine volatiles using head-
space solid-phase microextraction coupled to gas
chromatography — mass spectrometry. Both, the unit and
high resolution mass spectrometers were used (TruTOF +
Pegasus HRT, LECO, USA). Although the deconvolution &
peak find algorithms were already successfully used and
presented for the unit resolution MSDs, the application
employing the ultra-high resolution is still unique. Compared
to the unit resolution MSDs, the number of mass traces (i.e.
single masses) is enormously higher when using high
resolution MSDs. The ChromaTOF HRT software (LECO,
USA) can, however, easily handle this data, as was
demonstrate in our study. Using the optimized method, we
analysed a set of 20 wine samples bought in specialized
wine shops in the Czech Republic. The set of samples
contained altogether 4 varieties. Our aim was to differentiate
between the varieties based on the evaluation of measured
volatile profiles. Statistical analysis (PCA, PLS-DA) was
performed on the nominal mass resolution data in SIMCA
13.0 software. Analytes were aligned using the Statistical
Compare feature of the ChromaTof software by LECO and
their areas were then normalized. The volatile compounds
evaluated as important markers were afterwards identified
using the high resolution TOF instrument. Based on volatile
profiles, samples tend to form groups, according to the
variety of wine.

Keywords: SPME GC/HRTMS, wine, volatiles
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Nowadays, using of bioplastics considered as an alternative
to utilization of conventional plastic materials continues to
increase. This is mainly because of their natural origin and
biodegradability, which could perform a new approach to
disposal of waste. In this terms of view,
polyhydroxyalcanoates (PHA) originating as storage
inclusions of several types of bacteria, seem to be very
promising. Innovations in the area of biotechnology and
gene engineering bring new challenges for application of
PHA in the industry, nevertheless, for purposes of
biotechnological process monitoring, PHA polymers should
be well characterized by modern analytical strategies. Up to
now, mainly the screening methods exploiting
spectrofotometric detection after the Nile-red colouring are
widely used, however, using this approach, no information
about the polymer structure is available. Another option
could be enabling of infra-red Fourier transform spectrometry
(FT-IR), however this method is rather demanding for PHA
isolation and extract purification. On the occasion of lack of
the rapid, reliable and easy to use methods, we developed
an analytical strategy exploiting the sample hydrolysis,
characterization and quantitation of PHA monomers by the
ultra-high performance liquid chromatography coupled with
high resolution tandem mass spectrometry (U-HPLC—
HRMS/MS) represented by TripleTOFTM (AB Sciex).
Thanks to the high resolving power of the mass
spectrometric system assuring the method selectivity, we
could omit the extract purification and increase the method
throughput significantly. Our method consists of several
steps: (i) acidic butanolysis of the sample, (ii) extraction of
butylesters by the QUEChERS approach, (iij) separation and
detection by the U-HPLC-(ESI+)HRMS/MS method. For
quantification,  butylesters prepared from y-lactones
standards were exploited. As testing materials, commercially
available copolymer poly(3-hydroxybutyrate-co-3-
hydroxyvalerate) and the Iyophilised biomass of
Pseudomonas, were examined.

Keywords: PHA, Pseudomonas, butanolysisysis, extraction,
standards, U-HPLC-HRMS/MS
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The current analytical techniques that are currently used
within the food industry to detect pathogens and toxins rely
on time consuming and expensive procedures such as
polymerase chain reaction (PCR) and high performance
liquid chromatography (HPLC). Biological and Chemical
sensors offer the possibility to improve the overall analytical
process by providing screening tests which will allow a
higher throughput of samples in a much cheaper manner
and without the need for extensive operator training. With
this goal in mind we have designed a 3x3 sensor array with
integrated gold working electrodes, platinum counter
electrodes and silver/silver chloride reference electrodes.
The chip has been characterised using cyclic voltammetry, a
common electrochemical technique that studies the
properties of an analyte in solution. In this case, the redox
couple ferricyanide/ferrocyanide was used to compare the
performance of the sensor in comparison to an ideal one
electron process. Each sensor in the array was analysed to
ensure uniformity across the entire chip. The influence of
scan rate, cleaning procedure as well as the stability of both
the reference and counter electrodes was also investigated.
This chip will then be used as an electrochemical
immunosensor for the detection of various mycotoxins in a
range of food samples. The assay will be based on the
ELISA technique and compared to this more traditional
technique. Some preliminary ELISA work has already been
carried out. A simple electrochemical method is also
presented for the detection of the quorum sensing
molecules, 4-hydroxy-2-heptylquinoline (HHQ) and 2-heptyl-
3,4-dihydroxyquinoline (PQS) in food samples. Sensors for
the detection of these molecules have used either
complicated assays which require a number of steps or
expensive materials such as boron doped diamond. We
present a cheap, simple detection method using screen
printed carbon electrodes. A detection limit of 4uM has been
achieved by amperometry with a bare electrode. Work is
currently on-going in order to try and improve this limit of
detection.

Keywords: Immunosensors, Chemical sensors, cyclic voltammetry,
ELISA
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Non-O157 Shiga toxin-producing E. coli (STEC) are
responsible for gastrointestinal illnesses, as well as
hemolytic uremic syndrome (HUS), the leading cause of
acute renal failure in children. E. coli O157, the most
notorious of the STECs was declared an adulterant in beef
by the U.S. Department of Agriculture (USDA) in 1994. To
further protect the public, the USDA has recently declared
six non-O157 E. coli serogroups: 026, 045, 0103, O111,
0121, and 0145 as adulterants in raw beef. Non-intact raw
beef products or the components of these products found to
have these pathogens are prohibited from sale to
consumers. The USDA Food Safety Inspection Service
(FSIS) and the Agricultural Research Service developed test
protocols described in the USDA-FSIS Microbiology
Laboratory Guidebook (MLG) Chapter 5B.03 that are now
used for regulatory testing for non-O157 STEC. To comply
with these testing protocols, we developed and evaluated
latex agglutination tests (LAT) and immunomagnetic
separation (IMS) beads for sample isolation and
concentration, as well as enzyme-linked immunosorbent
assays (ELISAs) for each of the six serogroups. Potential
positive colonies after IMS isolation are tested with LAT to
determine the STEC serogroup and are verified again with
LAT after incubation on Sheep Blood Agar. The developed
LAT and ELISA tests are rapid and sensitive and display a
very high selectivity profile against STEC and non-STEC
serogroups. Assay procedures, sensitivity, and cross-
reactivity profiles against STEC and non-STEC bacterial
cells will be presented.

Keywords: E. coli, STEC, ELISA, IMS beads, Latex agglutination
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Animal welfare is recently focused in livestock industry.
Controlling the stress level of farm animals is important not
only in ethical concerns but also in high quality production.
Farm animals face many stressors around the feeding
environment such as temperature, feed and the number of
animals per unit area. We focused a cow for an actual case.
Cortisol is well known as a stress marker of the endocrine
system. Some reports monitored cortisol level in cow’s
blood, and the concentration of cortisol was lower than 10
ng/mL. However, collecting blood is stressful for animals and
controller. Non-invasive monitoring of cortisol level is
desired for the daily stress test. Milk is ideal material for
analyte, since the milk is collected daily operation. However,
the concentration of cortisol in the milk is much lower than
that in the blood, and many foreign substances are included
in the milk. A sensing system for cortisol requires high
sensitivity with short detection time for livestock industry. We
report primitive and positive data on active stress—monitoring
for livestock industry. We focus on quartz crystal
microbalance (QCM) method, which is one of label-free and
real time measurement of antigen—antibody interaction with
simplicity, convenience and low cost. No study has been
reported on cortisol detection using the QCM method. We
used a NAPICOS QCM system consisting of a thermostatic
chamber and a frequency counter (Nihon Dempa Kogyo Co.,
Ltd., Japan). The major problem of the QCM method is
reducing noise level caused by measurement environment,
such as temperature and density of surrounding media.
Since twin sensor removes these environmental influences,
noise level can be decreased drastically. In this report, one
channel was used as a reference (Ch1) and the other
channel measured antigen—antibody interaction (Ch2). In
addition, surface treatment is important for the detection of
cortisol in the milk, since many foreign substances are
included in the milk. After coating anti—cortisol on the Ch2,
blocking reagents were coated on Ch1 and Ch2 to avoid
nonspecific adsorption. Difference of frequency shift
between the Ch2 and the Ch1 (delta) was corresponding to
the amount of analyte bound on the Ch2 without
environmental influence. Competitive assay was applied in
this research, because the molecular weight of cortisol was
too small to detect directly on QCM. We used cortisol 3-BSA
as a tracer. Our sensing system was integrated with a flow
injection analysis for adapting a sequential analysis in farm
test. Sample volume was only 20 pL. We achieved to detect
the cortisol level in the milk from 0.1 pg/mL to 400 pg/mL
with quick detection time of 10 minutes including
regeneration process. The detection range was appropriate
for the analysis of cortisol in the milk.

Keywords: Stress hormone, milk, QCM
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Background. lodine deficiency is a global problem
representing the most common preventable cause of mental
retardation. In 2003 the Republic of Kazakhstan (RK) was
one of the first countries of CIS region adopted the Law on
mandatory iodization of table and cattle salt and in 2010 the
country was certified as reached universal salt iodization
(USI). So there was the necessity to clear up current iodine
situation among population of Kazakhstan.

Objectives. To assess the iodine status among children of
6-59 months and women of reproductive age (15-49) in
three regions of the Kazakhstan Republic in 2012.

Methods. A population based cross sectional study was
surveyed to analyze data of iodine intake among 6-59
months children (n=720) from Akmola (n=250), East
Kazakhstan (n=258), South Kazakhstan (n=212) regions and
non pregnant women of 15-49 reproductive age (n=701) of
Akmola (n=240), East Kazakhstan (n=240), South
Kazakhstan (n=221) regions. Urinary iodine excretion (UIE)
was measured in casual urine samples and iodine intake
was defined using ammonium persulfate digestion with
spectrophoto-metric  detection of the Sandell-Kolthoff
reaction in resource iodine lab which successfully
participated in external quality control program EQUIP (CDC,
Atlanta) from 2002. The women were interviewed about salt
iodization issue. Results.The median UIEs of children of
Akmola, East Kazakhstan and South Kazakhstan regions
were 240.3 pg/L, 207.4 pg/L and 153.5 pg/L respectively and
non pregnant women of reproductive age were 258.2 ug/L,
191.9 pg/L, and 150.8 pg/L. The percentage of iodine
deficient (UIE300 pg/L) children were 33.3% and non
pregnant women of reproductive age were 27.9% in the
three regions.The analysis of the questioners revealed 2.3%
(18) of children and 3.0% (21) of women were used iodine
preparations during last month.

Conclusion. In this study, iodine status in children and
women of the target three regions was not in stable position.
There was prevalence of iodine deficiency and excess iodine
intake among children and women of the population.
According to the international criteria significance level of
iodine deficiency in non-pregnant women aged 15-49 years
in Kazakhstan in 2012, exceeding the 20%-ing point of
reference is classified as a moderate risk to public health. It
indicates the necessity for periodic biological monitoring and
continuing communication activity with population on long-
term basis.

Keywords: lodine intake, children, women of reproductive age,
urinary excretion

D-2

ULTRA-HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY COUPLED WITH MASS
SPECTROMETRY AS A TOOL FOR RAPID AND
RELIABLE DETERMINATION OF FREE
AMINOACIDS IN FOOD MATRICES

Monika Jiru"", Milena Zachariasova?, Zbynek Dzuman®,
Petra Lovecka®, Jana Hajslova®

12345 Institute of Chemical Technology Prague, Department of Food
Analysis and Nutrition, Czech Republic

*Corresponding author — E-mail: jirum@yvscht.cz, Phone: +420 220
443 059

Analysis of amino acids composition and their quantification is
very important in terms of the assessment of nutritional values of
food products, control of nutritional claims declared by dietary
supplements producers. Up to now, high-performance liquid
chromatography (HPLC) coupled with conventional detectors
(UV, FLD), which includes the pre-/post-column derivatization of
analytes, have been the most widely used technique.
Nevertheless, nowadays, using of time-saving methods omitting
the derivatization steps based on ultra-high performance liquid
chromatography coupled with mass spectrometric systems
continues to increase. Our study describes a rapid and sensitive
analytical method for determination of free amino acids in food
and foodstuff matrices. Because of the considerable polarity of
amino acids, hydrophilic interaction chromatography (HILIC) was
chosen for their effective separation. 22 underivatized amino
acids were separated on Atlantis HILIC Silica column (100 x 3
mm; 3 ym) by gradient elution in the system of aconitrile/water.
For the detection, two types of mass spectrometric
instrumentations were tested (i) high resolution mass
specktrometer with orbitrap mass analyzer (Exactive, Thermo
Fisher Scientific), and (i) tandem mass spectrometer with
hybride quadrupole—ion trap mass analyzer (Q-trap 5500, AB
Sciex). With regard to relatively high concentrations of amino
acids present in food or dietary supplements, the quantification
limits achievable were not the most important and decision
making criterion. With regard to the full spectral information
provided by the orbitrapMS syst em, the U-HPLC-orbitrapMS
method was chosen as a better alternative in this study.
Additionally to the target amino acid analysis, identification of
their food-processing degradation products would be possible.
Regarding the sample preparation, it differed in dependence of
food matrix character. Liquid samples (protein hydrolyzates or
beer) were just diluted into the acetonitrile (solvent compatible
with the HILIC chromatography) and directly analyzed. Water-
soluble dietary supplement samples were firstly diluted in water,
and then diluted into the acetonitrile. Other water-insoluble
matrices (e.g. vegetables, cereals, etc.) have to be extracted
with the 0,2mM acetic acid. Within the U-HPLC-orbitrapMS
method validation, repeatebilities of the method expressed as
relative standard deviations (RSDs, %) were determined. For
liquid or water soluble matrices the internal reference material of
beer containing almost full spectrum of basic amino acids was
used, the RSD values ranged between 3.8 and 6.2 %. For solid
samples, where the extraction step had to be included, the
RSDs were slightly higher, but not exceeding 9%. Recoveries of
analytes were examined only in the case of solid samples,
where the extraction of analytes was needed. For quality
assurance of the method, sample of internal reference material
(hydrolyzed collagen sample) was enabled.

Keywords: Amino acids, hydrophilic interaction chromatography,
ultra-high-performance chromatography, high resolution/tandem
mass spectrometry
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The introduction of bioactive ingredients such as vitamins in
a variety of food products requires the development of new
and innovative approaches, due to the high sensitivity of
vitamins to chemical and physical conditions present in the
processing environment. Adverse effect of temperature, high
pressure or oxidizing agents may reduce biological
functionality and can influence on chemical degradation of
bioactive components. One of the challenges of food
fortification technology is the development of the appropriate
formulations of fat-soluble vitamin A (retinol). The search for
new carriers of retinol is extremely important because of its
limited stability, insolubility in water and toxic effect of excess
vitamin in the body. In this work we present the result of our
studies on development of a new retinol delivery system. To
increase the chemical stability of retinol and physically
makes them easily and stably dispersible in water we
prepared the retinol loaded liposomal formulation.
Liposomes were characterized for encapsulating efficiency,
vesicle size and zeta potential. In the next step liposome
dispersion with incorporated retinol was successfully
encapsulated in  the  alginate-hydroxypropylcellulose
microbeads. The incorporation of active ingredients in
microbeads enables them to be released in a controlled
manner under physiological conditions. The properties of the
obtained microbeads were carefully studied.

Keywords: Retinol, Alginate, Hydroxypropylicellulose, Microbeads,
Liposomes
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Eleuthero (Eleutherococcus senticosus /Rupr. et Maxim./
Maxim.) is a shrub growing wild in Northeastern Asia.
Underground organs of this plant (rhizomes with roots) are
used in TCM as well as in western medicine as a raw
material with adaptogenic activity. Main active compounds
responsible for its stimulant and tonic effects are
eleutherosides. According to European Pharmacopoeia
dried raw material is standardized on the content of the sum
of eleutheroside B (syringin) and eleutheroside E
(liiodendrin). The aim of undertaken study was to compare
the influence of extraction method and extraction medium on
the content of eleutherosides B and E in obtained extracts.
For the investigation fresh and air-dried underground organs
of 3-years-old plants cultivated in experimental field of
Department of Vegetable and Medicinal Plants, SGGW were
used. Three extraction methods (under reflux, ultrasonic
sonication and continuous extraction) as well as three
extraction mediums (ethanol water solutions 40, 70, 96%
and pure water) were applied. HPLC was used to determine
the content of eleutheroside B and E in obtained extracts.
The most efficient extraction method for both eleutherosides
was continuous extraction in comparison with two other
methods applied. The highest content of investigated
eleutherosides was found in extracts obtained with 70%
ethanol water solutions. There were no significant
differences in the content of examined compounds in the
extracts obtained from fresh and air- dried raw materials.

Keywords: Eleutheroside B, eleutheroside E, under reflux,
ultrasonic sonication, continuous extraction
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Potato (Solanum tuberosum) is the third crop in caloric input
worldwide and it has a high potential to be developed as a
source of secondary metabolites such as the phenolic
compounds (PC) group. It is known that non-anthocyanin
hydroxycinamic acid-like compounds (non-ACN-HCA-LC) is
the main group of PC in yellow potato tubers. The aim of this
work was to evaluate the effect of boiling in the amount of
non-ACN-HCA-LC in eight yellow potato genotypes of a
breeding program involving the diploid Phureja group. Potato
genotypes were grown in a location called Usme (Colombia;
3,400 m.a.s.l). The tubers from each genotype were
collected, randomized and separated into two sets. One set
was analyzed raw. The other set was cooked by boiling in
water and analyzed. Analyses were performed in ftriplicate.
Non-ACN-HCA-LC were extracted with acidified methanol
and analyzed by ultra-high performance liquid
chromatography (UHPLC) coupled to a diode array detector
(DAD). Iden tification and quantification of non-ACN-HCA-
LC were carried out using their retention time and spectral
UV-vis data as compared to standards at 320 nm.

Results were expressed as milligrams per 100 grams of dry
weight (mg/100g DW). Results showed high variability inter-
genotypes. Chlorogenic acid (ChA) was the main non-ACN—
HCA-LC present in raw potatoes, ranging from 84.1+2.5 to
397.6476.2 mg/100g DW, followed by crypto-ChA (from
0.6+0.2 to 185.3+65.4 mg/100g DW). Neo-ChA (from
1.4+0.4 to 3.1+0.5 mg/100g DW), caffeic acid (fro 0.2+0.0 to
3.5+2.4 mg/100g DW), and caffeoyl-putrescine (from 1.3+0.2
to 4.7+0.7 mg/100g DW) were less abundant. The boiling
process increased in different levels the amount of non-
ACN-HCA-LC depending on the genotype. In boiled
potatoes ChA ranged from 102.3+9.9 to 841.1+35.4 mg/100g
DW and crypto-ChA ranged from 177.9¢50 to
1,309.3+176.1 mg/100g DW. Levels of neo-ChA (from
1.740.0 to 15.2+16.2 mg/100g DW), caffeic acid (from
1.2+0.3 to 6.8+0.2 mg/100g DW) and caffeoyl-putrescine
(from 4.1+0.4 to 14.3x0.6 mg/100g DW) were also higher
than those obtained in raw potatoes. Interestingly, while the
crypto-ChA/ChA ratio ranged from lower than 0.1 to 1.1 in
raw pot atoes, it ranged from 1.1 to 2.3 in boiled potatoes.
The increase in the total amount of non-ACN-HCA—-LC
suggests that the extraction with acidified methanol in raw
potato does not give full recovery probably due to their
reaction with proteins as suggested in previous work. The
increase in the crypto-ChA/ChA ratio indicates an
isomerization process induced by cooking. The genotype
dependency on the increase in non-ACN-HCA-LC might be
used as a guide in yellow-national potato breeding programs
seeking greater nutritional spectrum.

Keywords: Potato, phenolic compounds, chlorogenic acid,
genotypes
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Dropwort (Filipendula vulgaris Moench, Rosaceae) is a
perennial naturally occurring on sunny, semi-dry, limestone
meadows and neglected areas in Europe and Asia. All
organs of this plant — tuberous roots, rhizomes, leaves and
flowers are a rich source of phenolic compounds, especially
flavan-3-ols and phenolic acids, and have been used in
traditional European medicine as anti-inflammatory,
antirheumatic, diuretic and diaphoretic agents. Moreover, the
tuberous roots and young leaves are edible — cooked as a
vegetable or eaten raw as a component of salads. The aim
of this study was to find the optimum extraction conditions
(method and solvent) for determination of phenolic
compounds in extracts obtained from tuberous roots,
rhizomes, leaves and flowers of dropwort. The plant material
was harvested from the experimental field of the Department
of Vegetable and Medicinal Plants, WULS — SGGW. Air-
dried raw material was extracted using two periodic
extraction methods — under reflux (traditional way of
extraction for this raw material) and sonication-assisted
solvent extraction, as well as two continuous extraction
methods — in classic Soxhlet apparatus and in modified,
automated Soxhlet apparatus (hot extraction). Ethanol 40%
and 70% (v/) as well as methanol were applied as
extraction medium. Phenolic compounds were determined
by HPLC. There were no significant differences in the
content of examined compounds between extracts obtained
with modified and classic Soxhlet, but the extraction was
12.5 times shorter (4 h) and the solvent consumption was
2.5 times lower (100 ml). Moreover, the modified Soxhlet
apparatus allows for the automated evaporation of the
solvent. In case of all other investigated methods, the
extraction solvent must be removed with additional
evaporator. Sonication-assisted solvent extraction was the
shortest investigated method (1 h including solvent
evaporation), but the content of phenolic compounds in
obtained extracts was lower in comparison with Soxhlet
extraction. The content of investigated phenolic compounds
in extracts obtained with 40% ethanol and methanol was
comparable.

Keywords: Flavonols, phenolic acids, reflux, sonication-assisted
extraction, Soxhlet apparatus
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Potato is the main source of energy intake in some places of
Colombia. In Colombia, among different cooking methods,
this tuber is mainly consumed in boiled preparations.
Phenolic compounds are of interest due to their role in
human health. Hydroxycinnamic acid-like compounds (HCA-
LC) are the main phenolic compounds in quantity and
diversity present in potato tubers. HCA-LC can be classified
as non-anthocyanin (non-ACN)-HCA-LC and as ACN-HCA-
LC. Chlorogenic acid (ChA), followed by others such as neo-
ChA, crypto-ChA, caffeic acid, and caffeoyl putrescine are
the main contributors in quantity to the non-ACN-HCA-LC in
potato tubers. ACN-HCA-LC, also present in red-purple
potato, are less abundant. The aim of this work was to
quantify the aforementioned compounds in 60 boiled
Colombian potato genotypes from the Phureja group. Non-
ACN-HCA-LC were quantified by the external standard
method when using an ultra high performance liquid
chromatography coupled to a dio de array detector, with ChA
as standard for ChA, neo-ChA, and crypto-ChA. Caffeic acid
was used as standard for the quantification of caffeic acid
and caffeoyl putrescine. A molecular weight correction factor
was used for the latest. Quantity of non-ACN-HCA-LC was
expressed as mg/100 g potato dry weight (DW). ACN-HCA-
LC content was calculated from the total area of
chromatographic profiles at 520 nm and expressed in
relative units. The chromatographic method was tested for
reproducibility within and between days with authentic ChA.
In all genotypes ChA (ranging from 79.2429.0 to
440.2+111.5 mg/100 g DW) was by far the most abundant
non-ACN-HCA-LC, followed by crypto-ChA (from 7.3+8.2 to
101.6+14.3 mg/100 g DW), and by neo-ChA (from 3.4+1.2 to
30.1£7.8 mg/100 g DW). Caffeic acid (from 0.9+1.1 to
10.4£2.2 mg/100 g DW) and caffeoyl putrescine (from
0.940.7 to 12.0+6.8 mg/100 g DW) were less abundant.
Intra-varietal variation was observed by the high coefficient
of var iation (CV) found for ChA when the biological
replicates were analysed (ranging from 4 to 75%),
contrasting with the good reproducibility of the
chromatographic method (CV for ChA lower than 4% within
and between days). Furthermore, inter-varietal variability
was observed not only by the differences in total content of
non-ACN-HCA-LC, but also by the differences in quantity of
each individual compound. This is, genotypes with the
highest content of ChA did not have the highest content of
the other non-ACN-HCA-LC. There was no correlation
between red color, measured as ACN-HCA-LC relative
content, and each individual or the total non-ACN-HCA-LC.
Contribution of HCA-LC of the Colombian potato genotypes
seem to be significant compared to other sources.
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When preparation meals in the household/kitchen it is
necessary to minimize damage on the sensory and
nutritional quality while at the same time maximizing their
safety. Data on the fate of some constituents in processed
tomato products when exposed to additional heating is
scarce. In this study, effects of such heating and storage on
a commercially available double concentrated tomato purée
were examined spectrophotometrically.

Our results indicate that upon heating at 100 to 135°C
spectral profile of lycopene in the sample remained
preserved. Slight hypsochromic shift of lycopene peak llI
occured at 135°C. Significant initial loss of lycopene of 20%
was induced by heating for 20 min at 100°C. However,
during the more severe treatments that followed the content
of lycopene first leveled off and then increased. The same
trend was evident for total carotenes (TC). However, the
portion of lycopene within TC content dropped from 92.2+1.2
through 90.7+0.9 to 90.1+1.2% (n=6) when temperature was
increased from 100 through 120 to 135 °C. Throughout the
whole experimental scheme, peaks Ill/Il ratio changed (n=3)
from 72.0£0.3 at 100°C through 69.3+0.5 at 120°C to
66.4+2.3 at 135°C. This data may indicate gradual increase
in cis-isomer(s) portion in the mixture with trans-isomer of
lycopene in the sample during thermal treatment.

By virtue of product's appearance and spectral evidence,
lycopene most likely underwent degradation and
isomerization processes after thermal treatment of a double
concentrated tomato purée. Data collected for processing
exceeding 2120°C provided the evidence that contribution of
non-enzymatic browning reaction products antioxidant
preserving action and higher extractability of carotenes from
the tomato matrix should also be taken into account. Despite
the favourable effects of MRP precaution is needed since
during processing of tomato products at elevated
temperatures there is a possibility for formation of toxic
compounds.

The temperature- and light-controlled storage of double
concentrated tomato purée (-18°C, dark) over a month
showed that content of lycopene increases (0.2 to 9.9%)
possibly due to cis-trans re-isomerization. On the other hand
storing of hexane solutions for 2 months at the room
temperature resulted in severe trans-cis isomerization and/or
photo-oxidative degradation that increased in proportion to
the severity of thermal treatment.
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In recent years plant materials rich in phenolic compounds
are of increasing interest in the food industry because they
retard oxidative degradation of lipids and thereby improve
the quality and nutritional value of food. Phenolic compounds
are plant secondary metabolites widely spread in nature.
They are commonly found in both edible and inedible plants.
Phenolic compounds possess unique functions and
nutritional values including antioxidant, antimicrobial,
antimutagenic and antitumor activities. Thanks to their
antioxidant properties, these compounds can protect against
degenerative diseases (i.e. heart disease and cancer) in
which reactive oxygen species, such as superoxide anion,
hydroxyl and peroxy radicals are involved. Phenolic
compounds represent the most desirable phytochemicals
due to their valuable properties and potential use as
additives in food industry, cosmetics, medicine. In this point
of view the investigation of plant raw material in order to
reveal rich sources of phenolic compounds is of high
importance. The aim of the present study was to determine
the content of total phenolic compounds as well as
antioxidant activity in the leaves of stevia (Stevia
rebaudiana) introduced into Georgia in order to use them for
production of biologically active natural food additive for
functional food. The content of phenolic compounds in the
leaves of stevia (Stevia rebaudiana) introduced into Georgia
was determined by the Folin-Ciocalteu method. The total
antioxidant capacity was estimated by the ferric reducing
antioxidant power (FRAP). The stevia leaves were found to
contain a large amount of phenolic compounds (12.2% of dry
matter). The water extract of stevia leaves revealed high
antioxidant activity (8.0 [Fe*'] mmol.l-1 on 1 g/l concentration
of the extracts) and showed only about 1.8 and 2.4 times
less antioxidant potential than Georgian rolled green tea and
instant green tea extract (respectively) which are
characterized by high antioxidant activity. Due to the high
content of phenolic compounds the leaves of stevia
introduced into Georgia may be used successfully for
production of biologically active food additives.

Keywords: Stevia leaves, antioxidant activity, phenolic compounds
Acknowledgement: The research leading to these results has

received funding from the European Community's Seventh
Framework Programme (FP7) under grant agreement # 293514.

D-10

INULIN CONTENT IN DRY EXTRACTS OF
TOPINAMBUR (HELIANTHUS TUBEROSUS L.)
OBTAINED BY DIFFERENT DRYING METHODS

Giorgi Kvesitadze'’, Nino Omiadze?, Jose Neptuno
Rodriguez-Lopez®, Nani Mchedlishvili*, Marine
Abutidze®, Soledad Chazarra®, Tinatin Sadunishvili’,
Nikoloz Pruidze®

24578 Durmishidze Institute of Biochemistry and Biotechnology of
Agricultural University of Georgia, Tbilisi, Georgia

3 University of Murcia, Murcia, Spain

*Corresponding author — E-mail: kvesitadze@hotmail.com, Phone:
+995 577437079

Inulin is a soluble naturally occurring oligosaccharide
belonging to a group of carbohydrates known as fructans. It
has a number of health benefits. It helps by diabetes,
arteriosclerosis, obesity and hearth-vascular diseases and
used as a prebiotic agent in functional foods to stimulate the
growth of beneficial intestinal bacteria. Due to the soluble in
hot water it easily incorporated into drinks, dairy products,
and baked goods. Inulin has a lot of characteristics beneficial
to functional foods. It can improve taste, texture, and
moisture in many foods. As a fructan, inulin can be
substituted for sugar when a reduced sugar content is
desirable. Nowadays, all over the world, a lot of attention is
paid to replacing artificial food additives with natural
biologically active ones, which will intensify technological
processes and at the same time give the final product some
kind of functional properties. In this point of view the study of
inulin-contain ing plants is very important. Inulin is naturally
present in many different foods. One of the richest sources
of inulin is topinabur (Helianthus tuberosus L.) tubers. The
aim of the present work was to determine content of inulin
and soluble sugars in the extracts of tubers of topinambur
(introduced into Georgia) obtained by freeze drying and
spray drying methods in order to produce a multifunctional
biologically active food additive. Extraction of topinambur
tubers was carried out at 80°C. Obtained extract with content
of dry matter of 11. 5% was dried by two different drying
methods - freeze —drying and spray drying methods. Content
of inulin and soluble sugars was determined
spectrophotometrically, according to the method of Beliakov
and Popov (1998). The inulin content in the freeze — dried
extract of topinambur tubers was found to be 20-22%, which
is about 2 times higher than the inulin content in the spray-
dried extract of topinambur tubers. As for the content of
soluble sugars, it was much higher in spray - dried extracts
(13-15 %) than in the freeze—dried extract (4-5%) of the
tubers of this plant. The higher amount of soluble sugars in
spray-dried extracts may be caused by decomposition of
inulin at high temperatures peculiar to the spray drying
method. Thus, the method of drying significantly affects the
content of inulin and soluble sugars in the dry extracts of
topinambur tubers.
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Nowadays, consumers increasingly prefer food products
which are fully natural. This has driven an increase in the
use of food additives derived from biological sources. Of
particular interest are natural colorants. Natural colorants not
only prevent the health hazards posed by synthetic colorants
but also confer various health benefits to the diet. In addition
to the pigments, natural colorants may contain valuable
biologically active compounds, such as amino acids,
phenolic compounds, carbohydrates as well as trace
elements, improving the quality of the final product.
Therefore, intensive research has been carried out all over
the world to identify plant raw materials and develop
technology for production of natural food colorants from
them. Recently the technology of production of a natural red
food colorant from pokeberry (Phytolacca Americana L.)
fruits has been worked out at Durmishidze Institute of
Biochemistry and Biotechnology of Agricultural Uni versity of
Georgia (Tbilisi, Georgia). The colorant was shown to be rich
in biologically active compounds, trace elements such as
iron, zinc, and manganese as well as red coloring
substances. It was found to be characterized by antioxidant,
antimicrobial and antiradiation activities. The aim of this
study was to determine pH, temperature and storage stability
of a biologically active food red colorant from pokeberry fruits
and investigate its coloring potential. The colorant was
prepared by the following procedures: fresh juice of
pokeberry fruits was boiled twice for the purpose of
detoxification. The green tea dry extract was gradually
added to the hot juice. The obtained mixture was filtered and
spray-dried. The dry colorant from pokeberry fruits revealed
high storage stability. It was shown to be quite stable at high
temperatures (90—100°C) and in the pH 5-6 range. Natural
red colorant from pokeberry was effectively used to color
different kinds of food products with pH ranging from 3 to 7.
The colorant did not change organoleptic properties of the
colored food products when used at concentrations between
0.1-0.25%. The biologically active natural red colorant from
pokeberry fruits with high stability and coloring potential may
be used successfully in food industry to color a wide range of
food products.

Keywords: Pokeberry fruits, green tea extract, antioxidant, natural
red colorant
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The aim of the study — to determine optimal parameters for
extraction, identification and quantification of carotenoids in
carrot by high performance liquid chromatography. The
objects and methods of researches.

The object of research were samples of carrot 2013 year's
harvest. Acetone and n-hexane were used for the extraction
of carotenoids. Solvents were evaporated to dryness in a
rotary evaporator under vacuum and under a stream of
nitrogen. Pigments were dissolved in various solvents and
were transferred to vials. The HPLC method was used for
analysis of carotenoids. Chromatographic separation was
performed on Agilent 1200 series liquid chromatographic
system which equipped with diode array detector and
column ZORBAX Eclipse Plus C18 (3.0x100 mm; 1.8 um).
Temperature in autosampler was +10°C, injection volume —
10 pl, temperature of column — +22°C, flow rate — 0.4
ml/min. The mobile phase was a mixture acetonitrile —
methanol — ethyl acetate (73:20:7, v/v/v). Results were
monitored at 440, 450 and 480 nm. B-carotene (Fluka,
Ne22040) and lutein (ROTH, Ne5671) were used as
standards .

The results of research. Optimal sample of carrot for
analysis of carotenoid was determined as 5 g. A complete
extraction of pigments from preground carrot was obtained
with 10-multiple volume of acetone (50 ml). After extraction
and evaporation the residue was reconstituted with 1,5 ml of
acetone and was transferred in a screw-cap vial for HPLC
analysis. It has been found experimentally that acetone was
the best solvent for carotenoids. Using of mixture acetonitrile
— methanol — ethyl acetate (73:20:7, v/v/v) as mobile phase
in proposed chromatographic conditions gave a good
separation of the main carrot carotenoids: lutein (RT~2.8
min), a-carotene (RT~28.0 min), B-carotene (RT~30,0 min).
The calibration curves have a linear character with
correlation coefficient R = 0.99 in concentration ranges:
0.001 — 0.050 mg/ml for lutein and 0.1 — 1.0 mg/ml for B-
carotene.

Conclusion. The analytical results revealed that suggested
method is fast, relatively simple and suitable for
determination of the main carotenoids of carrot: a-, B-
carotene, lutein. Further research is necessary to optimize
HPLC method for separation and identification of other
carotenoids in extracts of carrot.

Keywords: Carrot, carotenoids, separation, identification, HPLC
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Extractions from black currant leaves are traditionally used in
Europe for the treatment of rheumatic diseases [1]. Their
anti-inflammatory and diuretic properties seem to constitute
the basis of this treatment. Owing to literature data it could
be assumed that the polyphenols in their conjugated forms
are responsible for these effects. The main polyphenolic
components in black currant leaves are quercetin and
kaempferol malonylglucosides. To study their occurrence,
the polyphenolics in the leaves of various black currant
cultivars were analyzed by HPLC-DAD and HPLC-MS.
Furthermore, the changes caused by different drying
procedures and technological processes, e.g. hot-water
extraction and spray-drying, were also examined. The
investigations revealed that the malonylglucosides of
quercetin and kaempferol are unstable; the extent of the
hydrolysis depends on the respective procedures.

[1]1 The European Scientific Coorperative on Phytotherapy
(ESCOP):  Monograph, Thieme, 2003, 2. Edition,
http://escop.com/publications

Keywords: Polyphenols, black currant leaves,
malonylglucosides
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Various forms of vitamin D, namely cholecalciferol (vitamin
D3), ergocalciferol (vitamin D2) and 25-hydroxy-
cholecalciferol, are included in the European Union Register
of Feed Additives. Maximum limits for these compounds
have been established and vary depending on the feed. The
simultaneous use of different forms of vitamin D is prohibited
or strictly directed [1, 2]. Central Institute for Supervising and
Testing in Agriculture inspects the animal feedstuffs,
premixtures and mineral feeds for various parameters
including the content of cholecalciferol. Method for
determination of vitamin D based on BS EN 12821:2009 [3]
has been validated. Sample preparation is based on liquid-
liquid extraction after alkaline saponification and
determination is carried out by ultra-performance liquid
chromatography coupled to tandem mass spectrometry
using positive electrospray ionization (UPLC-MS/MS).
Deuterated cholecalciferol is used as internal standard for
the quantification of cholecalciferol in complex matrices.
Since 2012 almost 180 feed samples have been inspected
using this method. Feed materials with non-complying
contents of Vitamin D were found rarely. The method
originally developed for the determination of cholecalciferol
was subsequently extended to other fat soluble vitamins and
related compounds, such as vitamin A, vitamin E,
ergocalciferol, 25-hydroxycholekalciferol, 7-dehydro-
cholesterol and dihydrotachysterol. Some of these
compounds may naturally occur in feed materials and thus
may contribute to the total amounts of vitamins in the
artificially enriched feeds. Presence of these compounds in
feeds and raw materials for feed production has been
investigated in order to find out whether the vitamin levels
were complying with the declaration values or/and the
legislation limits.

[1] Council Directive 70/524/EEC of 23 November 1970
concerning additives in feeding-stuffs.

[2] Commission regulation (EC) No 887/2009 of 25 September
2009 concerning the authorisation of a stabilised form of 25-
hydroxycholecalciferol as a feed additive for chickens for
fattening, turkeys for fattening, other poultry and pigs.

[3] BS EN 12821:2009. Foodstuffs. Determination of vitamin D
by high performance liquid chromatography. Measurement of
cholecalciferol (D3) or ergocalciferol (D2).

Keywords: Vitamin, feed, UPLC—-MS/MS
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Most phenolic compounds can be easily oxidized, either
enzymatically or non-enzymatically, and are unstable in
oxidizing environment. Surprisingly, only a few oxidation
products are known to date. These substances mainly
include polymers, such as melanin and lignin, and some
specific low-molecular weight molecules that include lignans
and oligomeric proanthocyanindins. By using both,
enzymatic and non-enzymatic in vitro approaches, we found
that the most common oxo-products are various dimers,
such as diferulic, disinapic and dicoumaric acids, which are
relatively stable. These compounds were then structurally
elucidated by NMR and monitored by specific UPLC-MS/MS
methods in several plants and plant foods. As a result, we
were able to confirm that these substances are naturally
present in plants/foods as free compounds. We are currently
testing safety and general biological activity of these
oxidation products.

Keywords: Phenolics, oxidation, mass spectrometry
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Antioxidants are compounds which are important for
oxidative stability of fats and oils particularly with higher
content of unsaturated fatty acids. Antioxidant activity of
herbs can be evaluated by screening methods which
possess information about total activity of antioxidant.
Because of their different reaction mechanisms, it is not
possible to apply only one method to be able to describe
antioxidant activity of different types of antioxidants. These
methods are based on the evaluation of ability to scavenge
free radicals (e.g. DPPH method) or reducing activity (e.g.
FRAP method). Oregano, mint and lemon balm showed very
good antioxidant activity determined by DPPH method. On
the other hand, antioxidant activity of winter savory, sage,
marjoram or rosemary determined by the same method was
moderate or poor. Results of three different screening
methods (DPPH, total phenol compounds and FRAP)
showed strong correlation between antioxidant activity
determined by DPPH method and the content of total
phenolics (R > 0.95 for 34 samples) and between antioxidant
activity determined by DPPH and FRAP method in water
extracts of selected herbs (R > 0.88 for 7 samples). Classical
Schaal test (in normal arrangement or in thin layer of fat),
any method of accelerated oxidation, e.g. Oxipres or
Rancimat tests and/or any method for determination of any
oxidation products, e.g. content of polymeric triacylglycerols,
determination of oxidizing fat by LC etc. can be used for
determination of effectiveness of antioxidants in fats and oils
during their frying or storage Oxidative stability of fats and
oils and effectiveness of antioxidants depend on many
external conditions, e.g. temperature, access of oxygen and
light or presence of metals. Effectiveness of antioxidants
decreases with higher temperature and partial pressure of
oxygen. This can be seen from the results of high oleic
rapeseed oil oxidation with and without rosemary extract
addition monitored by Schaal and Oxipres methods.
Effectiveness of this extract was poor when the Oxipres test
was used in comparison with the Schaal test. Very good
ability to inhibit pork lard oxidation was found in case of
rosemary, winter savory, sage, Greek oregano, or marjoram
and their extracts. The results of screening methods and
methods for monitoring antioxidant activity of fats and oils do
not exhibit positive correlation.

Keywords: Antioxidant activity, herbs, screening methods, Schaal
test
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Among the various bioactive peptides derived from food
proteins, those having antioxidant properties are important
because free radicals produced by oxidative reactions might
result in different disorders such as diabetes mellitus,
arthrosclerosis, cancer, and coronary heart disease, in
addition to causing allergies and aging20-22 due to damage
to cellular components. Antioxidant peptides have been
identified from hen egg white lysozyme hydrolysate by
hydrolysis with papain, trypsin, and a combination of these
two enzymes as well as from ovotransferrin hydrolysate
following enzyme treatment. Thus far, antioxidant activity
has not been reported in the case of ovomucin or its
hydrolysate. Ovomucin hydrolysis was carried out using
microbial protease according to different incubation times.
These ovomucin hydrolysates exhibited 85% antioxidant
activity as measured by the 2,2-azinobis(3-ethylbenzo-
thiazoline-6-sulfonic acid) assay after a 2 h incubation with
protease and retained 90% activity until 24 h. At an
incubation time of 4 h, the activity of ovomucin hydrolysates
reached approximately 90%, corresponding to 115 pM gallic
acid equivalent, regardless of the proteases used. The
partially purified fraction of the hydrolysate by ultrafiltration
and reverse-phase high-performance liquid chromatography
was collected and then analyzed by liquid chromatography
electrospray ionization mass spectrometry. Two peptides,
LDEPDPL and NIQTDDFRT, in this fraction were identified.
The antioxidant activities of these two synthesized peptides
were measured to be 51.8 and 24.7% by the 2,2- diphenyl-1-
picrylhydrazyl assay. The peptide in this study, LDEPDPL,
contains two nonpolar amino acids, Pro. This indicates the
peptide containing nonpolar amino acid residues along with
hydrophobic residues could be effective for antioxidant
activity. Further investigation into the antioxidant activity of
such peptides is an attractive line of research for the
potential application of such peptides in the food industry as
antioxidant agents or food additives.

Keywords: Antioxidant peptide, ovomucin hydrolysate
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A large number of epidemiological studies have established
an inverse relationship between chronic consumption of
flavanol rich foods and the risk of cardiovascular diseases.
These epidemiological observations are supported by
numerous nutritional intervention studies using flavanol-rich
foods and even purified flavanols. Due to its high
concentration in human diets (-)-epicatechin is one of the
most studied flavanols. Following absorption in the
gastrointestinal  tract, (-)-epicatechin is  completely
metabolized. These metabolites are chemically different from
the aglycone forms found in foods, are the compounds that
reach the circulatory system and other target organs.
Therefore, it is important to identify and quantify these
circulating metabolites compounds in order to investigate
which is/are the bioactive metabolite(s). With this objective,
we aim to reveal the (-)-epicatechin complete metabolite
profile. Initially, we developed and validated an analytic al
methodology to quantify the metabolites in biological
matrices  using  synthetic  (-)-epicatechin  sulfates,
glucuronides, and methyl-sulfate/glucuronide standards.
Then, we evaluated the complete (-)-epicatechin metabolism
after administration of flavanol-rich foods in humans.
Afterwards, these relevant metabolites were tested in some
in-vitro systems to evaluate their bioefficacy.

Keywords: (-)-Epicatechin, Cocoa, Chocolate, Metabolites, Humans
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Botanicals contain a great diversity of compounds that
exhibit wide variation in their physicochemical properties.
Although no single analytical method is available to measure
all potentially active components, HPLC with charged
aerosol detection Is a nearly universal approach that
nonselectively measures any nonvolatle and many
semivolatile compounds; that is, charged aerosol detection
does not require that analytes be ionizable (as required for
mass spectrometry) or contain a chromophore (as required
for UV spectrophotometry). A number of isocratic and
gradient HPLC/UHPLC methods with charged aerosol
detection were developed and evaluated for the
measurement of phytochemicals extracted from a variety of
botanicals including: steroidal and pregnane glycosides from
Hoodia gordonii; steroidal lactones from Withania somnifera;
flavonolignans from milk thistle (Silypum marianum);
triterpene glycosides from black cohosh (Cimicifuga
racemosa); and ginsenosides from ginseng (Panax ginseng).
Analytes showed consistent response independent of
chemical structure (typically < 10% variability between
compounds corrected for gradient elution). All methods had
a wide dynamic range (~four orders of magnitude), good
sensitivity (typically low ng levels of detection), and excellent
reproducibility (RSDs typically < 2%) even at low detection
levels. Comparative data from ELSD and UV detection will
also be discussed. The charged aerosol detector is a
sensitive, mass-based detector, especially well-suited for the
determination of any nonvolatile analyte independent of
chemical characteristics. The detector uses nebulization to
create aerosol droplets. The mobile phase evaporates in the
drying tube, leaving analyte particles, which become
charged in the mixing chamber. The charge is then
measured by a highly sensitive electrometer, providing
reproducible, nanogram-level sensitivity. This technology
has greater sensitivity and precision than ELSD and RI, and
it is simpler to operate than a mass spectrometer (MS).

Keywords: Botanicals, HPLC, charged aerosol detection
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Agai is an exotic berry from Brazilian Amazon and is at the
top of the super food list. These fruits show attractive color
characteristics and beneficial properties, such as antioxidant
activity due to the high content of anthocyanins. It is known
that the diary consumption of these super fruits can
contribute to improve the serum antioxidant status. On other
hand, the knowledge of the bioactive and chemical
compounds present in seed, pulp and peel of these fruits
could contribute to a competitive agribusiness. From this
point of view, a new acai native fruit of floodplain of the
Brazilian state of Para was fractionated in peel, pulp, peel
plus pulp, and seed, using a new technology for singly
evaluation of the antioxidant capacity, bioactive substance
contents and composition. Higher lipid content (13.2%) was
present in the acai pulp fraction and gas chromatography
(GC-FID) analysis showed unsaturated fatty acids (71.8%).
Peel and seed fractions had the highest dietary fiber content
(86.05 and 83.38%, respectively), being insoluble dietary
fiber predominant in the peel. Peel, which yield was of 2% in
the process, has the higher total anthocyanin (372.8
mg/100g) and total phenolic compounds (2584 mg/100g)
levels and also the high antioxidant capacity (45.8 pmol
TE/g). These results show promising perspectives for the
exploitation of agai fractions to new tropical products with
considerable levels of nutrients and antioxidant capacity.

Keywords: Antoxidant capacity, Euterpe oleracea, fruit fractions,
GC-FID
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Polyphenols, compounds highly abundant in vegetal
foodstuff, have attracted great scientific interests, mostly due
to the numerous health effects that have been attributed to
them. Among the polyphenols, flavan-3-ols represent a
relevant group for being the most abundant in the diet. The
analysis and quantification of the flavan-3-ol catabolites
resulting from the gut microbiota could report valuable
information to assess their absorption mechanisms and
bioavailability, besides to provide information of the
correlation between intake and potential health effects. Thus,
the main objective of this work was to establish alternative
analytical methods based on the application of second
chemometric procedures (PARAFAC and SWALTD) applied
to luminescent signals in order to achieve, rapidly and
reliably, the concentration of the main catabolites of flavan-3-
ols in urine. The luminescent properties of the main flavan-3-
ols catabolites have been studied with the aim of
establishing the most appropriate conditions in terms of
sensitivity and stability. Once the experimental conditions
were optimized, an experimental design procedure was
carried out for system modeling. The proposed procedure
was successfully applied to quantify the concentration of the
selected flavan-3-ols catabolites in urine samples after
enriched foodstuff consumption.

Keywords: Flavan-3-ols; catabolites; chemometrics; luminescent
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Trans-resveratrol (3,5,4'-trihydroxy-trans-stilbene), a
stilbene naturally present in a large number of plant families
including Vitis vinifera L., is a powerful antioxidant found in
grape skins, grape seed and wine. Today there is a revived
interest on wine consumption as medical treatment for
various disorders, due to the similar therapeutic effects of
resveratrol in wine to those for isolated resveratrol. To obtain
information on the production of trans-resveratrol during the
grape ripening, berry skins selected from five red grape
varieties (Vitis vinifera L.) — Pinot Noir, Merlot, Cabernet
Sauvignon, Mamaia and Feteasca Neagra from Murfatlar
vineyard (Romania), were sampled and analysed weekly,
from August to September. The study focused on the
extraction procedure, including solvent type, extracting
method, temperature and duration, followed by HPLC
determination of resveratrol in grape skins and produced
wines. Adequate extraction was attained with methanol and
ethyl acetate treatment followed by quantification by high-
performance liquid chromatography coupled to a ultraviolet-
visible diode array detector (HPLC-DAD). The highest trans-
resveratrol content was shown in the red varieties, Pinot Noir
and Feteasca Neagra, both in berry skins and wines. An
increase in trans-resveratrol content was observed during
the first ripening stage, followed by a decrease near
maturation in all grape varieties and it can be concluded that
a higher degree of grape ripeness leads to a lower trans-
resveratrol content.

Keywords: Grape, HPLC, trans-resveratrol, wine
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Vitamins are organic molecules that are necessary for
normal metabolism and are either not synthesized in the
body or are not synthesized in adequate quantities.
Consequently, vitamins must be obtained from the diet. Most
vitamins function as coenzymes or cofactors and there are
various deficiencies related to different vitamins. R-Biopharm
has developed a multi-vitamin immunoaffinity column that
analyses vitamin B12, folic acid and biotin with one
extraction and HPLC run. The column offers improved clean-
up and concentration of the vitamins from the sample giving
much cleaner chromatograms and therefore providing more
accurate and sensitive detection. The procedure is based on
monoclonal antibody technology which makes the test highly
specific, sensitive, rapid and simple to perform. The vitamins
are extracted from the sample according to the
recommended extraction procedure. The extract is then
diluted with buffer, filtered and passed through the
immunoaffinity column where binding takes place between
the antibody and the vitamins. The column is washed to
remove any unbound material and the vitamin is then
released by the antibody following elution before injection
onto HPLC.

Keywords: B12, folic acid, HPLC
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Vitamins are essential to human health, and dietary
supplements containing vitamins are widely used by
individuals hoping to ensure adequate intake of these
important nutrients. There is a need for analytical
methodologies for the simultaneous determination of various
vitamins, which would contribute significantly in assessing
dietary intake of vitamins from all sources, including foods,
dietary supplements, and fortified foods. Vitamins naturally
present in foods may occur in different chemical forms, with
levels ranging over several orders of magnitude. The
simultaneous determination of water-soluble vitamins in
baby food is a challenging task considering the complexity of
the matrix and differences in vitamins’ levels. In this study, a
LC-MS/MS method was developed and validated for the
simultaneous determination of ten water soluble vitamins of
significant biological importance, applied in baby food:
thiamine (B1), riboflavin (B2), niacin (B3), nicotinamide (B3),
pantothenic acid (B5), pyridoxine (B6), biotin (B7), folic acid
(B9), cyanocobalamin (B12) and ascorbic acid (vitamin C).
The sample preparation involves a simple extraction with
ammonium acetate (pH 4.5) followed by deproteinization
with trichloroacetic acid. The separation was accomplished
on a X-Select HSS T3 (Waters, 100 mm x 2.1 mm, 2.5 ym)
RP analytical column and the mobile phase consisted of
methanol and ammonium acetate at pH 4.5 (for vitamins C,
niacin, B1, B6 elution) and 3.6 (for nicotinamide, B5, B9,
B12, B7, and B2 elution). The chromatogram is divided into
two segments for negative/positive polarity switching and
positive ESI, respectively. The method is “fit for purpose”,
with method limits of detection ranging from 0.015 pg/g
(vitamin B12) to 252 pg/g (vitamin C), consistent to the
expected concentrations in the baby food samples. The
inter-day precision (%RSD) was ranged from 0.52% (vit. B3)
to 6.2% (vit. B9), and the recoveries were ranged between
66% (B12) and 115% (B5).

Keywords: Vitamins, LC—ESI-MS/MS, baby food
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The aim of this work to qualify the difference of aroma and
Antioxidant capacities between whole coffee beans (WCBs)
and crushed coffee beans (CCBs) used as a control,
experimental group respectively. Roasting degree was
equalized by trigonelline content and chromaticity of L value.
The chromaticity of L value of WCBs and CCBs were, not
significantly different, 19.50+0.43, 19.02+0.75 respectively.
In antioxidant capacities of WCBs and CCBs were slightly
different, the total phenolic compounds by Folin-Ciocalteau
assay of WCBs and WCBs were 40.53+1.23, 43.47+0.54
respectively. In volatile analysis, WCBs had a variety types
of VOCs than CCBs. For example, VOCs of WCBs and
CCBs 26 and 20 respectively. In this experimental CCBs’
roasting reduce more than 20% of roasting energy in
comparison with commercial roasting (WCBs’ roasting)
energy. In detail, WCBs’ and CCBs’ energy consumption
were 1.4wh/g and 1.1wh/g respectively. As a result, there
are no s ignificant difference between WCBs and CCBs.

Keywords: coffee bean, energy, roasting, antioxidant capacites,
volatile compounds
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These days, antioxidants have received much attention as
food components. They help to deactivate free radicals
found in human body. Since food is the main source of
antioxidants it is important to include into every day diet food
products with increased level of antioxidants. The antioxidant
richness of food product can be evaluated using different
types of assays. Mainly, they are based on a certain
chemical reaction between artificially generated free radicals
and antioxidants contained in a food sample [1]. The
reaction is monitored using a suitable instrumental
technique, e.g. spectrophotometry [2] or fluorimetry [3].
However, these methods are time and reagent consuming.
Moreover, they require either incubation of samples at a
particular temperature or measurements carried out over a
long period of time. Many antioxidant compounds present in
food products exhibit fluorescent properties. We focus on the
development of a method facilitating evaluation of total
antioxidant capacity of food samples on the basis of their
fluorescence images and extended with chemometric
modeling.

[1] R. Apak, S. Gorinstein, V. B6hm, K.M. Schaich, M. Ozyiirek,
K. Gigll, Methods of measurement and evaluation of natural
antioxidant capacity/activity (IUPAC technical report), Pure
Appl. Chem. 85,957-998, 2013.

[2] A. Jimenez-Escrig, |. Jimenez-Jimenez, C. Sanchez-Moreno,
F. Saura-Calixto, Evaluation of free radical scavenging of
dietary carotenoids by the stable radical 2,2-diphenyl-1-
picrylhydrazyl. J. Sci. Food Agric. 80:1686-1690, 2000.

[3] D. Huang, B. Ou, M. Hampsch-Woodill, J.A. Flanagan, R.L.
Prior, High-throughput assay of oxygen radical absorbance
capacity (ORAC) using a multichannel liquid handling system
coupled with a microplate fluorescence reader in 96-well
format. J. Agr. Food Chem. 50:4437-4444, 2002.
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Nowadays, consumers have an increasing interest in
maintaining a healthy diet and their lifestyle. With this in
mind, food industries pay attention to several natural by-
products from agrofruit industrial transformations [1]. These
by-products, obtained from processed fruit and vegetables,
arise as a novel and economic source of healthy functional
ingredients [2]. In this study, we focused on the major
functional antioxidant compounds of fruit juice industry by-
products, such as polyphenols, carotenoids and chlorophylls.
Each family of compounds has been evaluated in residues
obtained from various processed fruits and vegetables (e.g
apple, peach, pear, orange, tangerine, lemon and carrot)
after juice extraction. Polyphenols, carotenoids and
chlorophylls were quantified in order to obtain a
characteristic profile and evaluate the changes observed
between the obtained fruit waste and those related in the
bibliography for the fresh fruit. To quantify the antioxidant
compound profiles, the raw material was extracted with a
process depending on the group of compounds and followed
by an UHPLC-PDA analysis. Moreover, mass spectrometry
was used for the identification of these compounds without
commercially available standard. Identification was done
using the combination of full scan and MRM modes together
with bibliography information [3] in the case of phenolic and
carotenoid compounds. In general the main polyphenols
were the same in the wastes than in fresh fruit. In apples and
drupe fruits, the profiles were dominated by chlorogenic acid
and flavonols, while in citrus family flavanones were the
most abundant. The same results were observed with the
profile of carotenes. Wastes with highest amounts were
orange and tangerine. Meanwhile, carrot waste showed a
large amount of beta-carotene.

[1] A. Schieber, F.C. Stintzing, R. Carle, Trends in Food Science
& Technology 12 (2001) 401.

[2]N. O'Shea, E.K. Arendt, E. Gallagher, Innovative Food
Science & Emerging Technologies 16 (2012) 1.

[3] B. Abad-Garcia, L.A. Berrueta, S. Garmon-Lobato, B. Gallo,
F. Vicente, Journal of Chromatography A 1216 (2009) 5398.

Keywords: Fruit juice wastes, polyphenols, carotenoids, UHPLC
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Study of sterols oxidation and the consequences of these
reactions are mainly focused on the oxidation of cholesterol
because its oxidation products are generally considered as
undesirable in terms of health. Many studies have shown
that cholesterol oxidation products are proven cytotoxic and
mutagenic and exhibit significant inflammatory effect. Their
contribution to the development of chronic diseases such as
atherosclerosis and related cardiovascular diseases, some
types of of cancer and neurodegenerative diseases is also
important. Some authors consider oxidation products of
phytosterols as harmless, because they are hardly absorbed
in the digestive tract. Therefore, oxidation of phytosterols is
still monitored only marginally. But these substances have a
similar structure as cholesterol oxidation products and we
can assume that they can participate in the development of
certain colon diseases (including cancer, increases intestinal
permeability, inflammation, etc.). Formation of sterols
oxidation products (SOPs) in food rich in sterols is usually
initiated by high temperature and the presence of oxygen.
Mainly 7-oxo, 7-hydroxy and 25-hydroxy derivatives of
phytosterols and cholesterol and certain types of epoxides
are formed during the oxidation of sterols. The first step in
the analysis of sterols (after an eventual extraction of the fat
fraction) is their separation from triacylglycerols. For this
purpose, the extraction of the unsaponifiable fraction with
organic solvent is the most common method. Saponification
may be carried out at room temperature (approximately at
25°C), but this procedure is too long (20 hours) and its
effectiveness is poor. Saponification at elevated temperature
is another possibility. But, this process may lead to
secondary oxidation and polymerisation of some oxysterols
and other oxidation changes of sterols. For example, it was
shown that the relatively rapid oxidation of 7-
hydroxycholesterol to 7-oxocholesterol occurs at these
temperatures commonly used for saponification. Separation
of sterols and their oxidation products using a solid phase
extraction (SPE) can solve this problem. Gas
chromatography with MS detection can be than used for the
analysis of sterols. From previous studies it is clear that
SOPs can have a negative impact on human health. Actual
daily intake of SOPs is relatively low, but it is well known that
even chronic intake below the threshold levels of certain
xenobiotics (particularly lipophilic) can significantly affect the
health. Most research of sterols oxidation products is
focused on different model systems. This work is focused on
the optimization of SPE methods of separation and analysis
of sterols and oxysterols in real food of animal origin and in
vegetable oils.

Keywords: Sterol, oxysterols, SPE, food
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The interest in phytosterols and their fatty acid esters is
generally due to their potential in decreasing plasma levels
of low density lipoprotein (LDL) cholesterol, which is a
potential risk factor for cardiovascular diseases. Up to date,
only few methods are able to analyze individual, intact
phytosterol fatty acid esters. Consequently, a LC-MS/MS
method has been developed, which is able to resolve
various single esters with chromatographic separation on a
C4-RP-HPLC column (Pro C4, 150 x 3mm i.d., 5um particle
size, YMC Europe, Dinslaken, Germany). Gentle ESI
ionization mode does not induce in-source fragmentation,
and specific triple quadrupole analysis proved to be a very
sensitive tool using the detection of ammonia adducts and
the mass-transitions caused by the loss of the fatty acid.
This method has been thoroughly validated in different food
matrices. Limitations and inaccuracies, like double mass
transitions because of the similar structures and molecular
weights, interfering stanol esters, and matrix effects have
been evaluated. Cholesterol esters were used as internal
standards and phytosterol fatty acid esters of R-sitosterol,
campesterol, stigmasterol and brassicasterol have been
synthesized separately for method validation. Low
determination limits (0.3-1.8 pg/g in cereals and 0.4-3.0
pg/g in vegetable oil, depending on the fatty acid) and
recovery values of 77-115% proved the suitability and
sensitivity of the method. To the best of our knowledge, a
stable isotope dilution assay (SIDA) for analyzing phytosterol
fatty acid esters is lacking. Therefore a comparison between
(a) cholesterol linoleate, (b) sitosterol '*C4g linoleate and (c)
stigmasterol *Cys linoleate as internal standards has been
performed and no advantage of a SIDA was detected for oil
and cereals. In addition, several food matrices have been
analyzed for the compounds under study.

Keywords: Phytosterol fatty acid esters, LC-MS/MS, validation
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Carotenoid degradation products or called as norisoprenoids
are known as aroma impact compounds in several plants 1.
C13 norisoprenoid e.g. B-ionone with its fruity and violet like
characteristics has been used in several application in food
and beverage industries2. Nowadays, consumer preference
is higher to the “organic” or “bio” products, where the
“natural” B-ionone has a market value approximately 10—100
times higher than synthetic form. Formation of
norisoprenoids from carotenoids have been investigated
recently by enzymatic reaction from its native source e.g. in
quince, starfruit, nectarine, tea, seaweed, etc. Pandan wangi
is a common name of a shrub called Pandanus
amaryllifolius. The genus name, Pandanus, is derived from
the Indonesian name of the tree, pandan. The leaves from
the plant is used for several general purposes e.g. flavours,
natural colorants and traditional treatments. The general
objective of this research are to determine the enzymatic
carotenoid cleavage activites by using two different
carotenoids substrate (B-carotene and (-apo-8’-carotenal),
to determine the influence of pH and temperature to the
enzymatic activities and to determine the enzymatic reaction
product determination by using non solvent technique Head
Space Solid Phase Microextraction Gas Chromatography
(HS-SPME-GC-MS). We found carotenoid cleavage activity
in crude enzyme from pandan leaves by using two different
carotenoid substrates (B-carotene and (-apo-8’-carotenal).
The optimum pH of crude enzymes from pandan leaves is
approximately 6, while in the optimum pH for carotenoid
cleavage activity in tea leaves is approximately 7.4 and in
star fruit is approximately 8.5. The optimum temperature of
crude enzymes is 70°C. CCDs from several native sources
also have quite higher optimum temperature, e.g. in quince
(50°C), nectarines and starfruit (45°C), in tea (70°C), in
seaweed (550C) 4,5,6,7,8. We identified B-ionone as the
major volatile reaction product isolated from the incubations
of two different carotenoids substrate (3-carotene and B-apo-
8'-carotenal) with isolated crude enzymes from pandan
leaves by HS-SPME GC-MS.

Keywords: Carotenoids, C13 Norisoprenoids, Pandan Leaves
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Degradation of carotenoids yield carotenoid derived aroma
compounds or called as norisoprenoids which can exhibit
powerful aroma properties as natural flavors. The interest of
consumer demand for natural flavors has market value
higher rather than synthetic flavors2. Several norisoprenoids
are known as aroma impact compounds, e.g. the fruity
signature of B-ionone is recognizable even at concentrations
as low as 0.007 ppm, the flower signature of -
damascenone is recognizable even at lower concentrations
as low as 0.002 ppm. In Indonesia, several herbal leaves
have been use for condiments to natural colorants and also
to improve aroma and flavor in foods e.g. pandan leaves.
Pandan leaves, commonly known as pandan, are often
used: (1) to give a nice color, refreshing, fragrant flavour to
both sweet and savoury South-East-Asian dishes; (2) to
imitate the more expensive aromatic Basmati and Jasmine
rices so that pandan leaves are generally used in cooking
ordinary non-aromatic rice and (3) to treat traditionally
several illness in Indonesia. In this research the general
objective is to determine norisoprenoids and carotenoids as
the precursors of norisoprenoids. Several norisoprenoids
were identified in pandan leaves e.g.B-ionone, alpha-ionone,
B-cyclocitral by using Head Space Solid Phase
Microextraction Gas Chromatography (HS-SPME GC-MS).
Several carotenoids which can serve as precursors to the
norisoprenoids e.g. B-and alpha-carotene, were identified in
the same pandan leaves by using Photo Diode Array High
Performance Liquid Chromatography (PDA HPLC) based on
their HPLC retention times and spectral characteristic. (3-
Cyclocitral can be formed from oxidative cleavage of the
double bond between carbons 7 and 8 of alpha- and B-
carotene In similar fashion, B-ionone can be formed from the
same carotenoid by oxidative cleavage of the double bond
between carbons 9 and 10 and between carbons 9" and 10’
for B-carotene. Although there are several possible
precursors for alpha-ionone, alpha-ionone can only be
directly formed from the oxidative cleavage of the double
bond between carbons 9’ and 10’ of alpha-carotene.

Keywords: Carotenoids, Norisoprenoids, Aroma compounds,
Pandan Leaves

Acknowledgement: OeAD and Institute of Food Science, BOKU

D-32

INFLUENCE OF MICROWAVE-ASSISTED
EXTRACTION ON THE PROFILE OF
FLAVONOIDS FROM ORANGE CV. PERA

Adria Bentes"", Adriana Mercadante?

"2 Department of Food Chemistry, University of Campinas
(UNICAMP). Campinas, Sao Paulo, Brazil

*Corresponding author — E-mail: adriabentes@gmail.com, Phone: +
5519 3521-2159

Flavonoids are the largest group of phenolic compounds and
their structure consist of 15 carbons with two aromatic rings
connected by three carbons (C6-C3-C6.). Citrus are
significant sources of flavonoids, mostly flavanones, being
hesperidin  (hesperitin-7-O-rutinoside) the major one.
Microwave-assisted extraction (MAE) has been noted for
achieving a rapid heating of the sample-solvent mixture,
accelerating the mass transfer of the target compounds from
the matrix to the solvent. Using a new MAE method
developed in our laboratory for determination of phenolic
compounds, the present work aims to evaluate by HPLC—
DAD the composition of flavonoids from orange [Citrus
sinensis (L.) Osbeck cv. Pera). Furthermore, to assess
possible changes induced by MAE, the flavonoid profile was
compared to that obtained by conventional liquid extraction.
After extraction in the microwave, the extract was
centrifuged and the supernatant was collected in a
volumetric flask, filt ered and injected into the HPLC. The
phenolic compounds were separated by HPLC on a C18
Synergi Hydro column using a linear gradient of water and
acetonitrile, both containing 0.5% of formic acid. The relative
percentage of hesperidin was > 88 % in the extracts
obtained by both MAE and conventional extraction. The
hesperidin content obtained by MAE was 646.68 mg/g fresh
weight (FW) and by the conventional extraction was 660.74
mg/g FW, with no significant differences at 95% confidence
between both values. Although bellow the quantification limit,
other minor compounds identified were apigenin-6,8-C-
hexoside (1 %) and naringenin-7-O-neohesperidoside (5 %).
The new method using MAE does not modify the profile of
flavonoids from orange.

Keywords: Flavonoid, microwave-assisted extraction, HPLC-DAD
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Vitamin B complex is a group of water-soluble vitamins that
play important roles in cell metabolism, absence of individual
vitamins in a diet can lead to several conditions including
depression and high blood pressure so they are often added
to foods especially infant formula. Vitamin B is a complex
mixture of different compounds each structural different.
Traditionally individual methods have been used to screen
for each vitamin B so one method that is capable to screen
for several vitamin B compounds in a single analysis would
be beneficial. Here we present some new data acquired by
LC/MS/MS with a screening method which contains all the
major forms of Vitamin B. The required detection limits vary
greatly between each vitamin B and range from low parts per
billion to low parts for million levels. The method has
therefore been developed to detect all the vitamins in the
required ranges and has meant that some transitions have
had to be detuned to maintain their linear response and
enable one simple extraction for all. The LC/MS/MS uses
reverse phase chromatography and positive mode
electrospray ionisation and meet the requirements of all the
limits of detection. The mass spectrometry methods utilises
Scheduled MRM™ and a small particle size HPLC column.
NIST reference material was extracted and then simply
diluted and analysed by LC/MS/MS to show the applicability
of this method to routine sample analysis.

Keywords: Vitamins, nutrition, LC-MS/MS, multi-analyte
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Methylxanthines and biogenic amines are one of compounds
for which determination of content in food could be relevant
to product's shelf life and human health. Excessive intake of
methylxanthines has negative consequences due to the
stimulating effect of caffeine and theobromine. Determination
of content of biogenic amines in food is important because of
potential "adverse" biological effect caused by the presence
of selected catecholamines (tyramine) or indolamines
(serotonin) in the products, which in high concentrations may
be toxic. A special role is played by studies of amines in food
products eaten in various forms, since it is possible to use
amines as biomarkers of food freshness. High performance
liquid chromatography is widely used among other analytical
techniques in food analysis. Mainly because of ability to
simultaneous determination of a large number of compounds
which belong to different groups. The processes involved in
food processing operations consist of mechanical and
thermal properties. The most important mechanical
operations includes grinding, mixing and dispensing.
Thermal processes used in food processing are primarily
designed to consolidate and preserve their products. These
include pasteurization, blanching, conching, cooking, baking,
frying and freezing. The study included cocoa beans from
different countries later processed to chocolate bars and
drinking chocolate as well as exotic fruits, which were
processed into variety of preserves (juices, jams, sorbets,
candied fruits). In each sample caffeine, theobromine,
theophylline, and their metabolites (xanthine and
monometyloksantyny) as well as biogenic amines
(dopamine, tanephrine, tyramine, norepinephrine and
serotonin) were determined. Analytical procedures for
separation and determination of analytes in food samples
were developed. The study was carried out using high
performance liquid chromatography in reverse phase.
Spectrophotometric  (methylxanthines) and fluorescence
(biogenic amines) detection was used. The elution of
analytes was carried out in a gradient system. It was found
that temperature processes have a significant impact on
content of methylxanthines and selected biogenic amines in
processed food. Correlation between processes and
changes of contents of all compounds in samples of raw
materials, semi-finished and finished products were
determined. Developed procedures may be used in quality
control process as well as implementation of new
technological solutions.

Keywords: HPLC, food processing, methylxanthines, biogenic
amines

6™ International Symposium on Recent Advances in Food Analysis, 225

November 5-8, 2013, Prague, Czech Republic



POSTER SESSIONS / BIOLOGICALLY ACTIVE, HEALTH PROMOTING FOOD COMPONENTS

D-35
THE ANTIOXYDATIVE PROPERTIES OF STEVIA
REBAUDIANA

Rivka Wizer-Biton', Ronit Herscu-Kluska®

"2 Ort Braude College, Karmiel, Israel
*Corresponding author — E-mail: ronit@braude.ac.il, Phone: 972-54-
5746260

Extraction of the herb Stevia Rebaudiana were studied for
their antioxidants properties, the extractions were prepared
from dry leafs and fresh leafs in order to examine the ability
to maintain the antioxidants properties after different ways of
drying process and several methods of extraction. Cluster
analysis showed that the Stevia Rebaudiana herb is
sensitive to the method of extraction. Therefore each
infusion of the different method of extraction was examined
in several analytical methods using titrations, UV-VIS
spectrophotometer absorbance and HPLC. Significant
differences were observed among the herbal different
infusions. Cold extractions showed higher antioxidants
properties, then worm extractions. Infusions of fresh leaf
maintained their antioxidants properties better then dry ones.
We found great interest in the study of antioxidants
properties in Stevia derivatives sweeteners, there for
solutions containing all known stevia derivatives sweeteners
were tested for their antioxidants properties in the same
analytical methods. Surprisingly, some of the solutions
containing only the stevia derivatives sweeteners, showed
antioxidants properties as well.

Keywords: Antioxydative, Stevia rebaudiana
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Nutraceuticals products are a recent class of dietary
supplements whose consumption has increased in the last
few years. One of the main problems related to the
development of this type of products is the existence of
fraudulent activities as well as there is no standard global
regulatory system. Food and Drug Administration (FDA)
approved the law Dietary Supplement Health and Education
Act (DSHEA) in 1994, which indicates that these products do
not need FDA approval prior marketing because the
companies are responsible for its safety [1]. Moreover, under
the FDA Final Rule 21 CFR 111, companies involved during
the manufacturing, packaging, labeling or hold dietary
supplements must comply with the Dietary Supplement
Current Good Manufacturing Practices (cGMPS) for quality
control [2]. One of the products most widely consumed as
those derived from soybean (Glycine max) or soy based
products, which are widely used because its nutritional and
health-promoting benefits. Great attentions have received
isoflavones, which are found at high concentrations in soy
products, as genistein, daidzein and glycitein. In order to
ensure the quality of this type of products, there is an
increasing interest for the development of new methods for
the  characterization  of  soybean phytochemicals
components. Due to the complexity of the nutritional product
matrixes, the use of chromatographic techniques coupled to
high resolution mass spectrometry analyzers is a suitable
tool. In this study, a method based on liquid chromatography
coupled to Orbitrap has been developed for simultaneous
detection and identification of phytochemicals in
nutraceuticals from soybean. The use of Orbitrap allows full
scan accurate mass data acquisition under electrospray
ionization mode up to a resolution of 100,000 full with at half
maximum (FWHM). Moreover, all ion fragmentation (AIF)
mode allows the acquisition of characteristics fragments,
which can be used for the identification of phytochemicals.
The extraction conditions were optimized and the final
extraction method consisted on a solid-liquid extraction
procedure with 0.150 g of sample, using 30 mL of a mixture
of methanol:water (80:20 v/v), followed by 100-fold dilution of
the extracts with mobile phase (ammonium acetate 30 mM,
pH 5:methanol, 50:50, v/v) in order to avoid matrix effect.
Solvent calibration was used during quantification process.
The chromatographic running time was lower than 48 min in
order to separate the isomer compounds. The method was
validated in terms of recovery, precision, linearity and
suitable validation parameters were obtained. The
developed method was finally applied in order to evaluate
the quality of this type of products.

[1] S.H. Zeisel, Science 285 (1999) 1853.
[2] http://www.fda.gov/Food/DietarySupplements/default.htm
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Cured meat products are an important part of total
processed meat products, among which dry-cured hams are
mostly appreciated by consumers. Nevertheless, the
generally high salt content partially affects their nutritional
value, as the excessive consumption of salty foods is related
to the onset of cardiovascular disease and hypertension.
Reduction of salt content of cured meat products is a
potentially interesting goal, but it is difficult to achieve without
impairing the safety and the quality of the product. On the
other hand, although the excessive consumption of meat
products is indicated as a risk factor for certain diseases, it
has been also demonstrated that proteolysis positively
influences the digestibility of the products and generates
peptides with interesting biological activities (antioxidant,
antihypertensive), which may potentially counteract the
negative effects. In recent years, a considerable amount of
research has focused on the release o f bioactive peptides
encrypted in food proteins, eventually to be considered as
functional food ingredients aimed at health maintenance.
The aim of this work is to study the peptide profile obtained
after simulated gastrointestinal digestion of dry-cured Parma
hams, identifying the peptide sequences, and to evaluate the
bioactivity of the released peptides (antioxidant and
antihypertensive activity). In vitro simulated digestion has
been performed mimicking all the composition and contact
times of the different digestive steps and the obtained
hydrolysates analyzed by LC-MS. Antioxidant activity as
radical scavenging capacity and antihypertensive activity as
ACE inhibiting activity have been measured. A comparison
was made between hams characterized by different salt
content, produced with new technologies aimed at lowering
salt amount, and different ageing time. Statistical analysis
showed that the digested samples can be grouped according
to the ageing time (18—24 months) and that ageing time and
salt content significantly affect the antioxidant and
antihypertensive activity. Fractionation of the peptide mix
ture has been performed in order to identify the most active
peptides, which can be synthesized by solid phase synthesis
in order to test their specific bioactivity and to investigate
structure-activity relationships.

[1]1 E. Escudero, M.-C. Aristoy, H. Nishimura, K. Arihara, F.
Toldra, Antihypertensive effect and antioxidant activity of
peptide fractions extracted from Spanish dry-cured ham.
Meat Science 91 (2012) 306-311.

[2] Ryan, J. T., Ross, R. P., Bolton, D., Fitzgerald, G. F., &
Staton, C. Bioactive peptides from muscle sources: Meat and
fish. Nutrients, 3 (2011) 765-791.
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The effects of dietary supplementation of a probiotic
BIOMIN®IMBO and coccidiostatic-salinomycine on
performance and antioxidative status of broiler chicks were
investigated. A total of seven hundred and fifty, one-day-old
of both sexes (Cobb 500) were randomly assigned to three
treatments with five replicates of fifty chicks based on a
completely randomized design. The control group was fed
basal diet and experimental groups was supplemented with
probiotic BIOMIN®IMBO (Enterococcus faecim + fructo-
oligosaccharides) in addition 1 g/kg and coccidiostatic
salinomycine in addition 60 mg/kg to basal diet for 42 days,
respectively. Diets  supplementation  with  probiotic
BIOMIN®IMBO and coccidiostatic- salinomycine increased
body weight of broilers compared to control birds. Broilers
fed probiotic statistically consumed more feed over the entire
experimental periods. Feed efficiency improved slightly in
different periods in supplemented groups compared to
control birds. The serum glutathione peroxidase (GSH-Px),
peroxidase (POD), glutathione (GSH), glutathione reductase
(GR) and catalase (CAT) concentration were significantly
higher, while there was a significant decrease (P

Keywords: Broiler, probiotic ~ BIOMIN®IMBO,
antioxidative status, coccidiostatic-salinomycin
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Rosehips are a rich source of many biologically active
compounds. Besides the high content of ascorbic acid, rose
hips have a significant content of other antioxidants, e.g.,
carotenoids (B-carotene and lycopene), tocopherols,
flavonoids (catechin, rutin, quercetin...), triterpenoic acids
(betulinic, oleanolic and ursolic acid), phytosterols, and many
others. The high potential of rosehip’s biologically active
compounds can be used in food supplements.

In our study, a set of 71 rosehip samples (different varieties
and taxa) supplied from Institute of Botany, ASCR were
analyzed. The antioxidant activity (DPPH method) of
samples ranged from 11 to 348 mg/g equivalent of ascorbic
acid. The influence of storage condition (dried or frozen
fruits) on antioxidant activity and vitamin C stability was
monitored, the content of vitamin C (HPLC/UV) was higher in
frozen samples (average 14 mg/g) compared to dried
samples (average 9 mg/g). The major rosehip carotenoids
(HPLC/DAD) were B-carotene (5 — 373 mg/kg) and lycopene
(3 — 176 mg/kg). The average ratio of B-carotene to lycopene
in analyzed samples was 1.6: 1. Rosehip samples were also
analyzed for flavonoids and triterpenoic acids.

For metabolomic fingerprinting / profiing of 71 rosehip
samples, a unique ionization source Direct Analysis in Real
Time (DART) coupled with a High Resolution Time of Flight
Mass Spectrometer (HR-TOFMS) was used. This technique
enabled the identification of many compounds (both primary
and secondary metabolites) occurring in rosehip extracts.
The main identified compounds in rosehip peels are
campherol, phloretin, eryodictiol, catechin, quercitin,
taxafolin, myricetin, B- sitosterol, triterpenoic acids, lycopene
and R- carotene. The content of biologically active
compounds and also metabolomic profiles differs
significantly in individually tested varieties and taxa.

Keywords: Rosehips, Antioxidant Activity, Vitamin C, Carotenoids,
Metabolomic Profiling
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Flavored cigarettes (except menthol), considered “starter
products” targeted towards youth, were banned under the
Family Smoking Prevention and Tobacco Control Act in
2009. Other flavored tobacco products can still be
purchased, but regulations for these are under
consideration. Detecting individual flavor compounds within
a complex tobacco matrix can be accomplished with
chromatographic separations to isolate individual analytes
and mass spectral detection for identification.
Comprehensive two-dimensional gas chromatography with
time-of-flight mass spectrometry (GCxGC-TOFMS) offers
rapid characterization of tobacco products and their flavor
analytes. Analysis with high resolution TOFMS provides
accurate mass information to verify analyte identification.
The samples of flavored and unflavored tobacco samples
were analyzed by headspace SPME and GCxGC-TOF MS
technique. Full mass range TOFMS data were collected
which allowed for measuring targeted flavor additives and
also for detecting non-targeted naturally occurring flavor
analytes present in the tobacco samples. Compared to one-
dimensional GC-TOF MS, more compounds could be
detected by GCxGC thanks to the employment of two
different column selectivities within one run. ChromaTOF
software was used for automated peak finding, spectral
deconvolution, combination of slices and quantification. Main
aroma components were reliably identified both in natural
tobacco and flavored tobaccos. Due to similarities in mass
spectra, identification based on NISTMS library comparison
may not always be reliable. The analysis was therefore
performed in parallel by GCxGC-high resolution TOF MS,
providing the combination of efficient chromatographic
separation with unrivalled resolution of 50,000 and mass
accuracy below 1 ppm. This technique allowed additional
highly reliable identification of unknown compoun ds.

Keywords: GCxGC, TOF MS, flavored tobacco, high resolution TOF
MS
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Monitoring of flavors associated with food products is
important in the beverage and food industry. Ensuring
consistency in flavors can provide a measure of quality
control and changes in the flavor and aroma notes can be
determined that relate to processing methods or quality. This
information can be used to control modifications in
optimizing a food item or a production method. Flavor
profiles are comprised of the volatile and semi-volatile
compounds that contribute to the characteristic aroma of a
food and generally consist of a large number of compounds
that span a range of concentrations. Hops are one of the
main ingredients used in beer-brewing and serve as both a
natural preservative and as a flavoring agent. The leafy
green flowers are responsible for the characteristic
bitterness in beer, but also impart other perceptions such as
floral, tangy, piney, or citrusy notes. The timing of the hop
addition can have a large impact on the eventual aroma and
flavor profile of the final product. In this poster, a method
was developed to characterize aroma and flavor compounds
associated with hops (Humulus lupulus), throughout the
boiling stage of the beer brewing process. The boil process
was simulated and headspace solid phase micro-extraction
(HS-SPME) was used to sample the volatile and semi-
volatile aroma and flavor compounds in the headspace of a
boiled hop flower extract. Both one- and two-dimensional
gas chromatography (GC and GCxGC) with Time-of-Flight
Mass Spectrometry (TOF MS) were subsequently used to
separate, quantify, and identify these compounds. Target
analytes were monitored throughout the boil and quantified
in order to determine aroma and flavor changes as a
function of boil time.

Keywords: Hop, flavor, aroma, GCxGC, TOF MS
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Apiarists let prepare by bees honey products containing
medicinal drugs. Our aim was to prove that the active
ingredients originated from the herbs are also present in the
honey products. We analyzed the volatile components of
honey consisting of medicinal plants. The characteristic
compounds of plant leaves, berries, flowers were found in
honey, therefore it was obvious that the components
responsible for the medicinal effects (if they are not identical
with the volatile components) were also transferred to honey.
The components from the syrupy and honey samples
obtained by SPME were analyzed by GC and GC-MS. The
fingerprints were compared to those stored in a database
and the similarity was reported. The syrupy samples were
prepared from peppermint (Mentha x piperita) leaves,
stinging nettle (Urtica dioica) leaves, wild rose (also known
as dog rose) (Rosa canina) berries, black elderberry
(Sambucus nigra) berries, scented mayweed or chamomile
(Matricaria recutita) sprout, smallflower hairy willowherb
(Epilobium parviflorum) leaves, common medlar (Mespilus
germanica) fruits, and garden sage (Salvia officinalis)
leaves. In our present study we analyze some groups of
non-volatile components (color compounds, polyphenols)
from the plant (if it was possible), from syrupy samples
prepared for feeding the bees and from honey. Like in the
case of volatile components the characteristic non-volatile
components show high similarity compared the honey and
the corresponding syrupy samples. Those honey products
are commercially available and they are labeled as
,TOBBMINTMEZ” (MORETHANHONEY).

[11 HARANGI, J., BALAZS-HAJDU, |., BABKA, B., TAKACS, T.,
NAGY, E and PROKISCH, J., 2012. Mézédes gydgyhatasu
készitmények  elemzése. Annual Meeting, 2012.
Hajduszoboszl6: Hungarian Society for Separation Sciences.
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In the kitchen, thyme is used as an aromatic spice. A tea
infusion of thyme is also applied for medicinal purposes in
the treatment of colds and coughs. Both, the characteristic
thyme aroma and the pharmacological effects can be
attributed to the volatile compounds [1,2]. Consequently,
they are an important criterion in the quality control of thyme
and should be analyzed. The volatile compounds in eight
thyme-herbs and two thyme-teas from the retail trade were
determined and compared with regard to their composition.
According to the GC-MS profiles obtained, the samples
were divided into two groups, a thymol-rich group and a
carvacrol-rich group. The concentrations of volatile
compounds measured in the samples varied considerably.
However, there was no relationship between the content of
volatile compounds and the price of the analyzed products.

[1] Stahl-Biskup and Séez, CRC Press 2012, ISBN 10.0-415-
28488-0
[2] Basch et al., J. of Herbal Pharmacotherapy 2004, 4(1), 49-67
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Brazil is the world leader in orange production and
exportation of frozen concentrated orange juice (FCOJ).
Sensory changes that occur during the FCOJ processing
may lead to the loss of aroma and flavor characteristic of the
natural juice and influence consumer’s acceptance. The aim
of this study was to determine the odoriferous importance of
the compounds for the aroma of the fresh orange juice. The
juice was from Péra-Rio orange, obtained from the extraction
step of FCOJ processing. The juice was supplied by a citrus
industry from Araraquara, SP, Brazil. Three liters of orange
juice from the extraction step were collected in the 2012
harvest. The juice showed soluble solids content of 9.6
oBrix. The volatile compounds were isolated using solid
phase microextraction (PDMS/CAR/DVB, 50/30 uM coating),
separated by high resolution gas chromatography and
identified by gas chromatography-mass spectrometry. The
compounds odoriferous contribution was evaluated using the
OSME olfactometric analysis, using three trained and
selected judges. Data concerning each aroma perceived
during the olfactometric analysis were registered using a 10-
point hybrid scale anchored with the terms “none”,
“moderate” and “strong” in the points 0, 5 and 10,
respectively. Twenty odoriferous compounds were detected
in the fresh orange juice, mainly terpenes described as
“green papaya”, “citric’, “bug”, “eucaliyptus”, “green grass”
and “mint”, esters described as “sweet” and “rubber”, and
aldehydes described as “citric” and “eucaliyptus”. The major
odoriferous importance for the aroma of fresh orange juice
were attributed to the terpene limonene, described as “sweet
citric”, besides decanal, described as “citric’, and the ester
ethyl butanoate, described as “guarana, sweet’. The
terpenes linalool, described as “eucaliyptus”, citronelol,
described as “bug”, and three other non identified
compounds, described as “eucaliyptus”, “green papaya” and
“bug”, showed intermediate odoriferous importance. These
volatile compounds were associated with the sweety and
acid flavor of the fresh orange juice.

Keywords: Olfactometry, aroma, orange juice, terpenes
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In the food and beverage industry, the necessity to isolate
analytes from very complex matrices is a common business.
Therefore sample preparation is a crucial aspect in chemical
analysis of food and beverages. Different sample
preparation techniques can be used to remove matrix or
enrich analytes, with solid-phase extraction (SPE) being
generally used when HPLC separation is applied. Typically
SPE is performed manually, thus a significant bottleneck as
well as error source in laboratory workflows. A model case is
the brewing process of beers where very complex matrices
form the basic samples which need to be analyzed in time
due to the ongoing process in the brew kettle. However, a
conventional analysis takes about an hour as a result of
sample pretreatment steps, a manual SPE-procedure, and
the RP-HPLC separation itself. An automation of this sample
cleanup and analyte enrichment process eliminates all
issues described above, while the speed-up capabilitie s of
UHPLC technology can significantly reduce the time for the
chromatographic separation. Hence, direct injection of
untreated beer samples becomes feasible, ensuring higher
confidence in the analytical result and higher throughput by
unattended operation. In this presentation, the UHPLC
separation of hop iso-alpha-acids in beer with an automated
on-line SPE solution is illustrated. An untreated beer sample
is injected directly; all SPE steps are performed
automatically, and the whole analysis lasts only nine
minutes. Thus, no kind of manual sample pre-treatment is
needed anymore, and the result of the high-speed
separation reflects the content of iso-alpha-acids in beer
virtually in real-time. Using this automated on-line SPE RP-
UHPLC approach, the bitterness, foam, and stability of a
beer can be controlled in a quick and easy way. The
prerequisites to achieve the necessary UHPLC performance
are discussed in detail. This addresses the intrinsic
challenges in the chromatog raphic match of stationary and
mobile phase between SPE and LC, as well as the proper
transfer of the analyte plug between the two steps.

Keywords: UHPLC, hops, iso alfa acids, online SPE
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The short chain volatile products formed from the B-cleavage
of hydroperoxides are generated during lipid oxidation and
have great impact on the sensory quality of foods. In
addition, analysis of these secondary lipid oxidation products
presented good correlation with the more traditional
analyses such as the peroxide index, TBARS and the
sensory analysis. A new method based on headspace solid
phase micro-extraction (HS-SPME) and GC-MS was
developed, aimed at evaluating the formation of volatile lipid
oxidation products (VLOPSs) in shrimp during the salting and
drying process. Fresh, whole (with head and shell) pacific
white shrimp (Litopenaeus vannamei), were submitted to
salting in boiling water (30% NaCl for 10 min) and drying in
an air circulating oven at 60°C for 4 h. In order to establish
the method used to extract the volatile compounds by
SPME, three factors that affect the extraction performance
were evaluated in sequence: the type of stationary p hase
used to coat the fiber; the sample preparation method and
the extraction time/temperature binomial, using the best
condition obtained in the previous step for the subsequent
step. The fiber coated with DVB.CAR.PDMS was the most
adequate for the quantification of the VLOPs. The best
analytical conditions were obtained by homogenization in a
turrax followed by extraction at 40°C for 30 minutes. The
optimized method allowed for the rapid and simple extraction
of the VLOPs, with low detection (< 0.15 ng.g”") and
quantification (< 0.50 ng.g™"), limits, and high precision (<
12.67%) and extraction efficiency (= 96.11%). 69 different
compounds could be identified in salted, dried shrimp, and
55 were tentatively identified. Among the compounds
identified, 14 could be classified as VLOPs: pentanal;
hexanal; 1-penten-3-ol; heptanal; 2-pentylfuran; 1-pentanol;
octanal; 1-hexanol; nonanal; 1-octen-3-ol; 1-heptanol;
decanal; 1-octanol; 2-octen-1-ol. In conclusion the proces s
negatively affected shrimp quality, increasing the volatile
oxidation products, especially hexanal.

Keywords: Lipid oxidation, Litopenaeus vannamei, volatile
compounds, pacific white shrimp, validation
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Thermal treatments are widely used in food industry. They
produce a softening of vegetable tissues by B-elimination of
pectin and consequent debilitation of the intercellular
connexions. Application of a shear treatment before or after
the thermal process will determine the pattern of tissue
disruption and, therefore, result on different structures. The
main objective of this study is to determine the effect of
these thermo-mechanical processes on the volatile profile of
vegetables. Different temperatures and time regimes and
comparative flavour analysis of these samples were
performed. Understanding the change of flavour profile and
microstructure as a function of different process conditions is
crucial to develop better products.

Keywords: Flavour analysis, vegetable purée, thermo-mechanichal
treatment, volatiles
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A taint in food results from contamination by a foreign
chemical from an external source whereas off flavours result
from internal deterioration of the food. The presence of
compounds causing taints or off-flavours in food is a major
concern to the food industry. Following the occurrence of a
food taint, it is imperative that robust analytical procedures
are followed to enable identification of the compound(s)
responsible and identify root cause. The compound(s)
responsible for the taint may be present at extremely low
levels (sub ppb) and in some cases specialist extraction
techniques may be required to enable detection. The use of
stir bar sorptive extraction (SBSE) with PDMS coated
Twisters™ for determination of food taints has been reported
previously [1]. The use of the new ethylene glycol modified
silicone (EG-Silicone) sorbent phase Gerstel Twister™ and
silica based active carbon MonoTrap™ (Hichrom Ltd) were
evaluated for extraction of a number of compounds known to
cause taints. Example compounds were chosen based on
previously reported taints from a range of origins and
included those most commonly investigated (such as
halogenated phenols and anisoles). Initially the efficiency of
extraction was evaluated by direct immersion into model
systems (spiked water) followed by thermal desorption GC-
MS. Subsequently techniques were tested on some real life
examples of taint issues from the food industry. Both
Twisters™ were observed to extract all the analytes of
interest. Results indicate an increase in extraction efficiency
for some compounds using the new EG-Silicone sorbent
phase compared to PDMS. The silica based active carbon
MonoTrap™ also extracted the majority of compounds
evaluated, but did not offer additional enrichment or improve
extraction efficiencies compared to the PDMS coated
Twisters™.

[1] Ridgway, K., Lalljie, S. P. D. and Smith, R. M., Analytica
Chimica Acta 677(1)(2010) 29-36

Keywords: Taints, Twister, sorptive extraction
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Low-intervention ~ winemaking  methods based on
spontaneous fermentation are becoming more popular
among wine producers and consumers. Some wine
producers and viticulturists have re-adopted traditional
winemaking methods to generate unique attributes that
differentiate their products, improve wine quality and
increase the variety of complex flavors that characterize
regional vineyards. In spontaneous fermentation of wine, the
grape must is fermented by the wild flora. Wines with unique
and distinctive characters can be obtained. However, longer
fermentation times, higher risk of stuck or sluggish
fermentations and of off-flavor formation can occur, and
thus, the risk of economic losses is high. The aim of this
work is to establish the basis for the development of a cost
effective detection kit for on-site monitoring of wild yeasts in
spontaneous fermentations. In addition, suitable chemical
markers for objective identification of the wine origin will be
determined. It is expected that this device allows the
opportune detection of problematic fermentations and the
incorporation of adequate solutions to avoid off-flavor
compounds and defective wines. We studied the dynamic
behavior of wild vyeasts during spontaneous wine
fermentation at a winery in the Valais region of Switzerland.
Wild yeasts in the winery environment (i.e. on the grape
surface, in the vineyards and in the cellar) were
characterized using a novel polymerase chain
reaction/restriction fragment length polymorphism (PCR-
RFLP) method. Up to 11 different yeast species could be
isolated from the vineyard air, whereas only seven were
recovered from the surface of the grapes. We found that the
yeasts Metschnokowia pulcherima, Rhodotorula
mucilaginosa, Pichia kluyveri, P. membranifaciens and
Saccharomyces cerevisiae remained active at the end of the
fermentation process. We also studied the dynamic behavior
of yeasts in Qvevris (amphora-like clay vessels) for the first
time using a novel, highly-sensitive quantitative real-time
PCR method. We found that non-Saccharomyces yeasts
were present during the entire fermentation process, with R.
mucilaginosa and P. anomal a the most prominent species.
We studied the relationship between the predominance of
different species and the output of the fermentation process.
We identified so-called spoilage yeasts in all the
fermentations, but high levels of acetic acid accumulated
only in those fermentations with an extended lag phase. The
fermentation parameters and production of volatile
compounds varied from specie to specie and from one
mixture to the other. Polyclonal antibodies from the
predominant species found to affect the wine are being
developed to be included in the kit prototype. The antibodies
specificity and cross-reactivity is under evaluation. Statistical
analysis and mathematical models will be applied to the
volatile compounds HS-GC-MS data to identify distinctive
compounds enabling to discriminate or classify the different
wine musts.

Keywords: Wine, spoilage, amphora
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TD/GCxGC-TOF MS WITH SELECTIVE
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Comprehensive two-dimensional gas chromatography with
time-of-flight mass spectrometry (GCxGC-TOF MS) offers
greatly enhanced peak capacity, through the coupling of two
columns of different selectivity, as well as highly sensitive
detection and definitive mass spectral identification of trace-
level analytes. The combination of this technique with
thermal desorption (TD) for the collection and pre-
concentration of volatle and semi-volatile organic
compounds makes it the ideal choice for the analysis of
complex flavour and fragrance samples. Despite the superior
separation afforded by GCxGC-TOF MS, the identification
of individual compounds in complex samples may be further
complicated when similar mass spectral characteristics are
evident across entire chemical classes, such as with the
monoterpenes. Recent advances in ion source technology
aim to solve this problem through the ability to switch
between hard and soft electron ionisation with no inherent
loss in sensitivity. This poster will introduce Select-eV, a
ground-breaking development in electron ionisation, which
offers a wide, tuneable range of ionisation energies with no
requirement for source switching or additional reagent
gases. In fact, Select-eV soft ionisation has actually been
shown to increase the sensitivity and selectivity of GCxGC—
TOFMS. The ability to provide enhanced molecular ions
whilst retaining structurally-significant fragment ions allows
for greater orthogonality between the mass spectra of
isomeric  compounds, thus  simplifying  compound
identification. TD can bring the added advantage of retaining
part of the sample for re-analysis at complementary
ionisation levels; allowing confident and secure repeat
analysis, especially when combined with tagged TD tubes
which have the ability to store valuable information on the
provenance of each sample. This poster will illustrate the
increased dimensionality of TD/GCxGC-TOF MS with
selective ionisation, for robust characterisation of complex
mixtures as required by the flavour and fragrance industry.

Keywords: Thermal desorption, GCxGC-TOFMS, odour profiling,
soft electron ionisation
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Giant water bug (Lethocerus indicus) or ‘Maengdana’ in
Thai, is used in some types of traditional Thai cuisine and
neighbor countries for adding a unique aroma to food
products. There are two types of male giant water bugs
available in the local markets; frozen fresh bugs (FFB) and
salted boiled bugs (SBB). Nowadays, availability of the giant
water bug is scarce in nature due to a decline in available
habitat and other environmental factors, while the need for
its use as a flavor is constantly increasing. Moreover, studies
concerning their key aroma compounds contributing to the
overall aroma are also limited. Identification of the key aroma
compounds of natural male bugs is necessary for creation of
a flavor essence that closely mimics that of the natural scent
for the uses in cooking. Therefore, direct solvent
extraction/solvent-assisted  flavor evaporation (SAFE)
followed by gas chromatography-mass spectrometry (GC-
MS), gas chromatography-olfactometry (GCO) and aroma
extract dilution analysis (AEDA) were performed to identify
the aroma-active compounds of FFB and SBB male giant
water bug samples. Esters, especially (E)-2-hexenyl acetate
and (E)-2-hexenyl butanoate, which contributed banana-like
odors, were the predominant odorants and also showed the
highest concentrations in both extracts of the bug samples.
For ranking of aroma potency, odor activity values (OAVs)
were calculated for both bug samples. On the basis of AEDA
and OAVs results, the most potent odorants of the bugs
were lipid-derived compounds, especially of the abundant
ester - (E)-2-hexenyl acetate, butanoic acid with fecal-like
odor, and (E)-2-hexenoic acid with a sweaty odor. In
addition, 2-acetyl-1-pyrroline and 2-acetyl-2-thiazoline with
popcorn-like odor were identified only in SBB sample. Aroma
comparison of reconstitution model was performed and
compared with the original aroma of the bug sample.
Sensory descriptive analysis indicated that floral and green
apple odors were the dominant odors in both of the model
and original bug sample. According to discriminative test
with the R-index ranking test, omission of (E)-2-hexenyl
acetate from the model gave change in overall aroma of the
model. Furthermore, banana-like attribute was found to be
significantly different (p < 0.05) between the complete model
and the models from which either single or group of esters
was omitted. This indicated that (E)-2-hexenyl acetate was
the powerful character-impact odorant of this bug and it was
conformed to the finding from the instrumental analyses.

Keywords: Giant water bug (Lethocerus indicus), GCO, AEDA,
aroma reconstitution model, omission stud
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Bryndza cheese is a traditional food product of the mountain
regions of Slovakia. It maintains its position in the market in
Slovakia and, to a certain extent, also in neighbouring
countries (Czech Republic, Hungary, Austria). May bryndza
cheese is the highest valued variant of bryndza, due to its
distinctive flavour. It is produced in the beginning of summer
season, in May. The time of production is believed to
positively influence the quality of May bryndza cheese,
probably by the quality of ewes’ milk as influenced by the
spring pastures. May bryndza cheese is produced from
ewes' curd, which had been produced from raw ewes' milk
and underwent short ripening for 10-14 days at 17-23°C.
Ewes’ curds are processed by milling with salt solution, in
order to obtain the specific creamy texture of bryndza. The
final product is stored under refrigeration up to 6°C and
should be consumed within two weeks. The flavour and
aroma of May bryndza cheese are apparently composed
from compounds contained in ewes’milk and the products of
fermentation by bacteria and fungi. The main fermentation
product is lactic acid. The contribution of microflora to the
production of typical aroma compounds may be limited due
to the short time of ripening. Because of the need to
characterize the organoleptic quality of May bryndza cheese
as a high-value traditional food product, aroma-active volatile
compounds were analysed in this study. Solid phase
microextraction was utilized to isolation of volatile fractions,
and coupled to gas chromatography — olfactometry
(GC/FID-0), and gas chromatography — mass spectrometry
(GC/MS). Twenty-seven key volatile aroma-active
compounds were found and described in the intermediate
product, ewes' curd ripened for 0, 1, 2, 4 and 8 days, or in
the final product, May bryndza cheese. A major overall
increase in the number of aroma-active volatile compounds
and in their odour intensity or concentration took place
during the first few days of the ripening of ewes' curd, and
the odour gradually culminated at the end of ripening of
ewes' curd. During the final technological step of bryndza
cheese production, when the ewes' curd ripened for 10 days
was milled with NaCl solution, 8 aroma-active volatile
compounds disappeared. The key aroma-active compounds
of May bryndza cheese were acetic acid, ethyl acetate, 2-
methylpropanol, 3-methylbutanal, 3-hydroxy-2-butanone, 3-
methylbutanol, 2-methylbutanol, butanoic acid, 2,3-
heptanedione, pentanoic acid, 2,4-dimethyl-1-heptene, ethyl
hexanoate, tentative 4-methyl decane, 3-methylbutyl
butanoate, 2-phenylethanol, tentative 4-octanone, octanoic
acid, 2-phenylethyl acetate and one unknown compound.

Keywords: Cheese - Ewe - Aroma - Gas chromatography —
Olfactometry
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Balsamic vinegar, a very widely used dressing, is made
using grape must, vinegar and caramel with a seasoning of
at least two months. Its chemical and organoleptic properties
are determined by the raw materials used, the seasoning in
wooden vessels and the technological procedures
employed. 80 Protected Geographical Indication (PGlI)
balsamic vinegar were analyzed with two different
techniques that do not require sample preparation, SPME-
GC/MS and electronic nose. SPME-GC/MS analysis:
carboxen-polydimethylsiloxane  fiber, HP 6890 gas
chromatograph ~ with 5973 MSD detector, SPME
autosampler, Supelcowax 30 m x 0.25 mm x 0.20 uym
column; total ion mode from 30 to 550 amu, acquisition, 1
scan/s Electronic nose analysis: NST instrument, 4 ml of
vinegar into a 20 ml glass vial capped with PTFE/silicone
septum, 40°C for 30 min. Using SPME technique more than
60 compounds were detected: alcohols (isoamyl alcohol,
phenyl-ethyl alcohol); aldehydes (furfural, 5-methyl-furfural,
benzaldehyde,  3-methyl-benzaldehyde,  acetoxymethyl
furaldehyde); esters (ethyl acetate, methyl acetate, isoamyl
acetate, phenylethyl acetate); acids in addition to acetic acid
(esanoic acid, octanoic acid and dodecanoic acid). With
electronic nose data unsupervised cluster analysis
techniques (PCA, dendrograms) and classification
supervised techniques (PLS-DA, LDA, SVM) were used.
Attempts were made to distinguish among industrial and
traditional made PGI balsamic vinegar and to recognize
vinegars with added caramel.
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The chemistry of coffee flavor and aroma is highly complex
and is still not completely understood. The chemical
composition of coffee beans differ upon a wide range of
factors, such as species and variety of bean, geographic
origin, soil conditions, storage of the beans, roasting time
and temperature. Roasting conditions (time and
temperature) have a major impact on the physical and
chemical properties of roasted coffee beans, and are
precisely the variables that determine the final taste and
aroma of coffee beans. For this reason, solid phase
microextraction in the headspace coupled to gas
chromatography-mass spectrometry (HS—-SPME-GC/MS)
was carried out in this study in order to analyze the impact of
roasting time (10-30 min) and temperature (180-240°C).
Roasted coffee beans at different conditions were milled and
analyzed by HS-SPME. After an optimization of the
extraction conditions (incubation time, temperature and
sample amount) by means of experiment al design, samples
of all over the world were quantified by multiple headspace
extraction (MHE). MHE is a very useful and valuable
approach when the total amount of volatiles is to be
determined in a solid sample as it has been demonstrated in
this work. When a coffee bean is exposed to higher
temperatures than 200°C, many changes are taking place
inside the bean which supposes changes in the
microstructure and texture, and also extensive chemical
reactions are induced. Due to the high pressure generated
when the gases are released in the roasting process,
structural changes occur. Physical changes as weight loss
and color change have been measured and also structural
changes have been studied. For this purpose Scanning
Electron Microscopy (SEM) and Energy-Dispersive X-ray
spectroscopy (EDX) have been employed. Coffee beans
were divided in two and images of the inside were acquired.
Image analysis has been employed for the quantification of
the pores created while roasting and multivariate data
analysis (PARAFAC and Tucker3) has been used in order to
explain the elemental distribution of the beans after the
exposure to heat. The structural changes together with the
color change, the weight loss and the volatile compounds
development previously quantified by HS-SPME were
cautiously compared obtaining important significant
relevance of the roasting process.

Keywords: Coffee, volatile compounds, microtextural analysis,
headspace
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Plant-derived flavour extracts are inherently complex and
present a significant challenge for analytical chemists to
achieve separation and detection of components of interest.
The extracts contain compounds with a large variation in
abundance and chemical and physical properties. Part of our
research is focused on understanding the constituents of
plant-derived extracts. Test extracts were produced by the
manufacturer after ethanol and water addition to the plant
material followed by high temperature extraction or a cold
maceration process. Flavour extracts analysed include those
of the Chuan Xiong (Chinese lovage root), lllicium verum
(Chinese star anise) and cinnamon species (Cinnamomum
burmannii, Cinnamomum cassia, Cinnamomum loureiroi). In
this study non-targeted profiling of plant extracts was
completed using a Bruker maXis impact™ Q-TOF instrument
(liquid chromatography high-resolution time-of-fight-mass
spectrometer (LC-HRTOFMS) with diode array (DAD)
detection and electrospray, atmospheric pressure chemical
and atmospheric pressure photo ionization. The bulk
chemical constituents that were identified were mono-, di-
and polysaccharides, organic acids, alcohols, phenols and
aldehydes. LC-HRTOFMS data were processed using the
Bruker Dissect algorithm which detects all of the LC-MS
components based on the chromatographic profile of the
detected ions. Overlapping LC peaks were de-convoluted to
assist with the identification of trace compounds and further
characterise the plant-derived flavour extracts. Preliminary
LC-HRTOFMS studies indicate the presence of over one
hundred compounds in the extracts. The molecular formulae
identified by the LC-HRTOFMS were confirmed by MS/MS or
MSn experiments and further confirmation of compound
identification was provided by the construction of an
accurate mass library of flavour compounds. Additional
characterisation of the flavour extracts was performed by
applying solid phase micro-extraction—-gas chromatography
mass spectrometry (SPME-GC-MS). This enabled the
identification of some of the more volatile compounds
present in the extracts. Mass spectra of identified
compounds were searched against commercially available
mass spectral libraries to provide complementary information
to the LC-HRTOFMS data.

Keywords: LC-HRTOFMS, SPME-GC-MS, non-targeted profiling,
flavour extract
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Beer, when exposed to sunlight, quickly develops an
unpleasant aroma, commonly referred to as the “sunstruck-
flavour”. This off-flavour is predominantly caused by skunky
smelling 3-methyl-2-butene-1-thiol (MBT), formed in the
course of a light induced reaction involving isohumulone,
riboflavin, and cysteine. Due to its extremely low odour
threshold, even minimum amounts of MBT may have a
detrimental effect on the aroma of beer. Therefore, a new
method for its sensitive and reliable quantitation was
developed. Using 4-vinylpyridine, MBT was converted to its
pyridinylethyl derivative, which was finally analysed by LC-
MS/MS. Following the stable isotope dilution approach,
deuterium labeled MBT was used as the internal standard.
The method was then applied to quantitate MBT in different
beers before and after illumination.

Keywords: MBT, beer, SIDA, sunstruck-flavour, 4-vinylpyridine
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The unpleasant odor released during cooking known as boar
taint can be present in pig meat from uncastrated animals.
Androstenone, a hormone produced by sexually mature
animals is one of the responsible for this odor, as well as
skatole, which is produced in the intestine. Both compounds
accumulated in the fat tissues and lately disseminate into the
bloodstream. In amounts higher than 1.00 and 0.25 pg/g,
respectively, these compounds are already perceived by
most consumers. Several analytical methods for their
determination in pig fat have been proposed but most
require complex sample preparation steps prior analysis.
Solid Phase Microextraction (SPME) can be an interesting
alternative for sample preparation, because the extraction
and purification occur in a single stage. Also Comprehensive
Two-dimensional Gas Chromatography (GCxGC) can be
combined to SPME specially for complex samples due to its
greater capacity of separating the analytes and increase in
detectability. A saponification was used to decrease the
matrix effect, and a Doehlert Experimental design was
developed for the determination of the best extraction
conditions. The validation was performed and the method
was suitable for the quantitation of small quantities of skatole
(less than 0.25 pg/g) with high precision and acccuracy, and
allowed detection of androstone. The proposed method was
employed succesfully in the determination skatole level and
detection of androstenone in seven samples of pig fat.

Keywords: Androstenone, GCxGC, Skatole, SPME
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Kars kashkaval is a semi-hard Turkish traditional cheese
with distinctive flavour characteristics. The manufacturing
process of Kars kashkaval is unchanged during decades and
it represents a core product in the agricultural economy of
Kars province. The authenticity of this cheese variety is a
matter of concern for the region. Therefore, the precise
characterization of flavour profile of this cheese is important
for the producers who want to claim the right for naming
cheese manufactured in a specified restricted area. This
presentation is the first reporting volatile profile of Kars
kashkaval at different stages of ripening (1, 30, 60, 90 days).
The samples of Kars kashkaval were taken from local dairy
farms in Kars (Eastern Turkey). Also, regular matured
kashkaval cheese samples were purchased from local
market for the comparison of flavour profile. Headspace solid
phase matrix extraction (SPME) combined with low
resolution and high resolution GC/MS were applied to
determine the volatile compounds. A total of 37 compounds
that belong to a variety of chemical classes including
aldehydes, ketones, esters, fatty acids alcohols, terpenes
and hydrocarbons were detected and identified. The key-
aroma compounds assumed as specific markers of
manufacturing process have been located in the
chromatograms and used to discriminate samples from other
technological treatments. In the presentation, the study
considering the identification of the chemical compounds
characteristic for the particular type o f cheese will be
undertaken. Advantages and limitations of both GC-MSD
and high resolution GC-TOFMS systems will be discussed.

Keywords: Flavour compounds, kashkaval cheese, SPME GC/MS
analysis, HR—-GC/MS
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Chromium (Cr) is one of the most and important trace metals
which can be present in two oxidation states: toxic Cr(VI)
and non- toxic Cr(lll). Cr(lll) is an important microelement for
plant and animal nutrition and essential for the maintenance
of glucose as well as for the lipid and protein metabolism.
With regard to human health, Cr(lll) is a required nutrient,
with 50-200 pg per day recommended for adults. On the
contrary, Cr(Vl) is toxic and carcinogenic for the human
body, leading to lung cancer, skin allergy and probably also
to asthma and renal diseases. A toxic effect for the biological
systems is attributed to the ability of Cr(VI) to migrate across
the cell membrane, thus enhancing the intracellular
chromium concentration. Hexavalent chromium is rarely
found in nature and is generally man-made, especially in
fumes generated during the ferrochrome production. The
permissible exposure limit (PEL) of chromium in air is 5 pg
m-3 measured as Cr(VI). For this study, the samples of
industrial dust, as well as samples of such agricultural
products as corn, tomato and potato was collected. Samples
of food were washed with deionized water for the Cr(VI)
determination. All measurements were carried out using an
Perkin Elmer atomic absorption spectrometer model
AAnalyst 600 with Zeemann background correction. It was
found that Cr(VI) concentration in industrial dust was rather
high, in the range 120-320 pg g-1, which contaminates the
surface of tomato. The internal concentration of Cr(VI) in
tomato, corn and potato was about 0.6 ng g~'. The reason
for that could be the presence of antioxidant components in
agricultural plants.

Keywords: Cr(lll), Cr(Vl), ETAAS, Agricultural products, Chromium
smelter
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Omega-3 fatty acids have many health benefits, such as
decreased risk of cardiac dysrhythmia, decreased
triglyceride levels and slowed growth rate of atherosclerotic
plague. These fatty acids are present in higher
concentrations in fish, especially with high fat content, such
as tuna and salmon. Therefore health associations
recommend eating two servings of fish per week.
Unfortunately, these same high fat content marine species
are contaminated with persistent organic pollutants (POPs)
such as polychlorinated biphenyls (PCBs) which are known
to bioaccumulate in the food chain. Because of such
environmental contaminants, the FDA recommends limiting
the consumption of predatory fish that reside at the top of the
food chain. Fish oil supplements from various suppliers were
analyzed by gas chromatography and High Resolution Time-
of- Flight Mass Spectrometry (GC-HRTOFMS) using novel
multi-reflecting TOF technology. This data highlights the
advantages of GC-HRTOFMS for the analysis of PCBs in
extremely complex biological matrices. The ability of
HRTOFMS to selectively extract masses at high resolution
virtually eliminated background interferences attributed to
the matrix which allowed both successful screening and
trace level detection to be achieved.

Keywords: Gas chromatography, high resolution TOF MS, PCBs,
fish oil supplements
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A broad variety of chemical classes, encompassing drugs,
pesticides, polymer additives, coatings materials, personal
consumer products, industrial by-products and pollutants,
belongs to the Endocrine-disrupting compounds (EDCs).
There is worldwide concern over long-term environmental
exposure to EDCs leading to serious health effects including
a range of reproductive problems such as reduced fertility,
male and female reproductive abnormalities, skewed
male/female sex ratios, brain and behavior problems,
impaired immune functions, and various cancers. This
research presents a robust, broad range analysis for the
detection of EDCs in impacted natural waters using
Comprehensive Two-Dimensional Gas Chromatography—
Time-of-Flight Mass Spectrometry (GCxGC-TOF MS).
GCxGC facilitates enhanced detection, chromatographic
resolution, and peak capacity while TOF MS allows very fast
acquisition (up to 500 spectra per second) necessary to
successfully acquire the data density needed to fully
characterize extremely narrow GCxGC peaks. Thanks to
improved sensitivity the combination of GCxGC and TOF
enabled determination of low levels of targeted and
untargeted compounds in complex samples. GCxGC-
TOFMS analysis was conducted on multiple water samples
from a rural and urban Midwestern U.S. watershed using a
solid phase extraction. This research study presents a
practical, robust, sensitive, and reliable method for the
detection of EDCs in urban and rural watersheds. Methods
for solid-phase extraction and GCxGC-TOFMS analysis
were developed.

Keywords: GCxGC, TOF MS, environmental, water, endocrine
disruptor
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Metals such as Pb, Cd, and As are naturally occurring
compounds, however their presence in the environment can also
arise from both agricultural and industrial activities with animals
often being exposed to these compounds through the ingestion
of contaminated plants and soil. Exposure to these chemical
compounds can lead to harmful effects and as meat and meat
products constitute an important part of the human diet EU
legislation requires that member states adopt appropriate
surveillance measures regarding the presence of contaminants
in live animals and animal products in accordance with Council
Directive 96/23/EC. Commission Regulation (EC) No. 1881/2006
sets maximum levels for some of these contaminants in various
foodstuffs. A method was developed and validated for the
determination of cadmium, lead, arsenic and tin in meat, in
accordance with Commission Regulation 333/2007, by
Inductively Coupled Plasma Mass Spectrometer (ICP-MS).
Meat samples were dig ested in a microwave oven using nitric
acid, diluted with deionised water and analysed using an ELAN
DRC-e ICP-MS, using Rhodium as an internal standard.
Parameters such as limit of detection (LoD), limit of
quantification (LoQ), specificity, recovery, repeatability, within-
laboratory reproducibility, linearity, stability and uncertainty of
measurement were evaluated. Detection limits for Cd, Pb and
Sn were less than the required limits of 5 pg/kg, 10 pg/kg and
5mgl/kg, respectively. Quantification limits were below the
required limits of 10 pg/kg for Cd and Sn and 20ug/kg for Pb.
For As the detection and quantification limits were less than
5ug/kg and 10 pg/kg, respectively. The method was shown to be
very specific with no matrix or spectral interferences.
Repeatability and  within-laboratory  reproducibility ~ were
assessed across four levels using the HORRAT criteria. Results
for HORRATr and HORRATR values were less than 2. In
addition to this the observed RSDr (repeatabilit y) and the
observed RSDR (within-lab reproducibility) were shown to be
less than 2/3 rds of the predicted RSD value across all levels for
all elements. Linearity was established using 7 points over the
range 5-500 ng/g for As, Cd and Sn, and 10-1000 ng/g for Pb.
Correlation coefficients of R > 0.99 were established for all
elements. Commission Regulation (EC) No 333/2007 outlines
criteria for the maximum standard measurement uncertainty
allowed at all concentrations. For all the elements the calculated
combined uncertainty was less than the maximum standard
measurement uncertainty at the level of interest. Furthermore
the accuracy of the method was assessed by participation in the
18" proficiency test on frozen meat organised by the EU-RL
CEFAO Rome which resulted in Z-scores of 0.1 and 0.02 for Cd
and Pb, respectively. In conclusion this is a precise and accurate
method capable of high sample throughput, which has been fully
validated and has met all method perform ance requirements of
the European Commission.

Keywords: Metals, ICP-MS, validation
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An isotope dilution method for determination of 17 toxic
dioxins (PCDD/F) in fish was validated for monitoring
purposes. Samples were previously freeze-dried and then
extracted using two different procedures: pressurized liquid
extraction (PLE) with ASE 350° (ThermoFisher/Dionex) or
Soxhlet extraction. In both systems hexane was used as the
extraction solvent. Clean up was performed using acid silica
gel column, followed by florisil column. Dichloromethane and
hexane, respectively, were used as the elution solvents.
After evaporation of the extract, recovery standards were
added. Extracts were analyzed by GC-HRMS (AutoSpec® —
Waters). Limits of quantification (LOQ) ranged from 0.05
pg/g (TCDD/F) to 0.40 pg/g (OCDD/F). The method was
found to be linear in the range of 0.05 to 1.000 pg/g
(TCDD/F). Trueness was assessed by analysis of CRM. The
evaluation of precision (repeatability and within-laboratory
reproducibility) resulted in coefficients of variatio n less than
12.15%. It was proven that both extraction procedures were
similar. All performance criteria described in EPA Method
1613 and European Community legislations (2012/252/EU;
2011/1259/EU) were achieved. The method was applied as
part of the Brazilian National Residue and Contaminants
Control Plan (PNCRC). 95 samples of different species were
collected from producers from different parts of the country
and analyzed over a 12 month period. In 21 % of these
samples, values higher than the LOQ were found. The
highest contaminated sample presented an upperbound
value of 0.39 pg WHO 2005-PCDD/F-TEQ/g, fairly lower
than the adopted maximum level of these contaminants in
fish, 3.5 WHO2005-PCDD/F-TEQ/g.

Keywords: Dioxins, PCDD, HRMS, fish, validation
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Polybrominated diphenyl ethers (PBDEs) have been found
to be persistent and bioaccumulative in the environment and
are a concern for food contamination. The technical mixtures
containing penta and octa congeners were voluntarily
withdrawn in the United States in 2005, and the last
remaining PBDE mixture, decaBDE, should be completely
phased out by the end of 2013. While these mixtures have
been phased out of production and use, the concentrations
in the environment have not been declining and are currently
still widely monitored. The analysis of PBDEs is challenging
due to structural isomers that need to be
chromatographically ~separated and thermally labile
compounds of interest that may breakdown during gas
chromatography. PBDEs included in EPA Method 1614 are
well resolved ona 15 m x 0.25 mm x 0.10 ym Rtx®-1614 GC
column, a 5% diphenyl, 95% dimethyl polysiloxane-type
phase that was specifically designed to meet method
resolution requirements. Using a short, thin-film column also
allows the elution of decabromodiphenyl ether (BDE-209)
without on-column thermal degradation. Monitoring efforts of
the levels of PBDEs include a wide array of biota and
environmental matrices. Non-volatile material may still
persist even in cleaned-up final extracts, requiring GC
column and inlet maintenance to be performed. Using a 15
m % 0.25 mm x 0.10 ym column, how many loops of the GC
column can one clip for maintenance before the Method
1614 resolution requirements of BDE 49 and BDE 71 can no
longer be met? The resolution between BDE 49 and 71 must
be less than 40% valley height to meet method criteria.

Keywords: Polybrominated diphenyl ethers, gas chromatography,
method translation
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The first PAH to be identified as a carcinogen in tobacco
smoke was benzo[a]pyrene. Benzo[a]pyrene diol epoxide is
an extremely carcinogenic metabolite of benzo[a]pyrene.
The presence of the epoxide in the bay region has been
found to be a requirement for high activity diol epoxides
derived from diol epoxides. The diol epoxides metabolizes
further to PAH tetrols. In this paper we present the
preparation of 8 PAH-tetraol isomers from
benzo[alanthracene diol epoxide and chrysene diol
epoxides. Chromatographic and spectral behavior will be
presented. This work was carried out in collaboration with
CDC, USA.

Keywords: PAH, tetrols, metabolites, synthesis, LC-analysis
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The Brazilian National Residues and Contaminants Control
Plan on Plant Products — PNCRC/Plant of the Ministry of
Agriculture, Livestock and Supply (MAPA) is responsible for
ensuring the food safety of plant origin products. Cadmium is
one of the inorganic contaminants controlled in different
plant species. The National Laboratory (Lanagro-SP)
performed an exploratory study to evaluate the cadmium
distribution profile in wheat produced in Brazil and its
potential risk for consumers. The cadmium absorption in a
plant species depends on several factors such as the soil
pH, climatic conditions and soil type, and varies greatly
between cultures and even within species. The species that
represent 90% of the wheat grown in the world are: Triticum
compactum (cookies and cakes), Triticum durum (dry pasta)
and Tritcum aestivum (bread). The latter is the most
cultivated species in Brazil, with annual production ranging
between five and six million tons, while domestic
consumption is estimated at 10 million tons. After studies
(2009) by the European Food Safety Authority (European
Food Safety Authority — EFSA) the EU suggested a
reduction in the currently cadmium maximum limits (0.2 mg
kg™) for some wheat species. The new values would be 0.1
mg kg™ for T. aestivum and 0.15 mg kg™ for T. durum. The
possibility to modify the maximum levels resulted in several
discussions among countries, especially in cultivars with
high Cd absorption. For example, according to the Canadian
Grain Comission 78% of the T. durum samples exceed the
proposed limit. For the exploratory study in Brazilian wheat
samples, Lanagro-SP laboratory, following national and
international regulations, developed a method for cadmium
determination in vegetable matrices by Graphite Furnace
Atomic Absorption Spectrometry (GF AAS). After the method
validation, 31 wheat samples coming from the largest
producing region were analyzed and all had concentrations
smaller than the maximum limit allowed in current
international law (0.2 mg kg™). Moreover, the data shows
that Brazilian wheat presents reduced potential risk and,
also, that if the maximum limit reduction proposed were
approved, Brazil would not have commercial. Even with a
limit of 0.1 mg kg'*, all wheat samples analyzed in the
exploratory program were in accordance with the new
standard, suggesting the suitability of wheat grain produced
nationally. Thus, providing the official laboratories with
information concerning the factors affecting the cadmium
absorption is essential in evaluating the non-complaint
results during the future monitoring plan under the
PNCRC/Plant. Another issue to be evaluated is the food
safety of imported wheat, since almost half this product
consumed domestically comes from other countries. Among
the imported species, the T. durum should be controlled
more strictly, because it is the one that presents the highest
rates of cadmium bioaccumulation.

Keywords: Wheat, inorganic contaminants, food control
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The validation of analytical methods aims to testify that it fits
to purpose through experimental evidences. This is
especially important for methods designed to monitoring and
control of inorganic contaminants at trace levels in food
products, considering health and commercial reasons.
Cadmium is among the toxic substances controlled in
muscle and edible offal of bovine animals, swine, poultry,
horses, ovine and caprine, by Ministry of Agriculture,
Livestock and Food Supply (MAPA), in Brazil. The proposed
method for the determination of cadmium in kidney and liver
of those species involves the solubilization, at room
temperature, of 500 mg meat sample with 0.5 mL
tetramethylammonium hydroxide (TMAH) 25% (w/v), after
previous hydration, requiring less than 10 minutes for the
sample preparation. The suspensions obtained are analyzed
by Graphite Furnace Atomic Absorption Spectrometry (GF
AAS) using Pd+Mg(NOs), as chemical modifier. The method
was validated following procedures and acceptability criteria
according to food international and national regulations, thus
the validation was carry out at 200 and 1000 ug kg™ levels,
corresponding to 0.2 and 1.0 of maximum level (ML). Poultry
kidney samples were employed due to its low cadmium
content. The detection and quantification limits were about
0.9 and 3.0 ug kg, respectively and the method showed no
matrix effect. The linearity was confirmed through graphics
and statistical methods, and normal, homogeneous and
independents residues were verified. Precision was
evaluated as repeatability and intralaboratory reproducibility
providing HorRat values < 0.5, indicating a precise method.
The accuracy of the method was verified with a freeze-dried
bovine liver reference material and recovery of 100 + 7%
(n=7) was obtained. Adopting the Youden Test, the method
presented robustness for sample moisture (fresh or
lyophilized), sample mass (500 or 300 mg), balance
(analytical or semi), agitation type (vortex or manual), time
between steps (4 or 10 minutes) and volumetric capacity
tube (15.0 or 50.0 mL). The method scope extent has been
carried out for kidney and liver of bovine animals, swine,
horses, ovine and caprine. The developed and validated
method allows fast and reliable determination of cadmium
content in meat samples, being suitable for the National Plan
for Control of Residues and Contaminants on Meat Products
of the MAPA, in Brazil.

Keywords: Food, inorganic contaminants, suspension, rapid
methods, GF AAS, validation
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Persistent organic pollutants (POPs) are compounds that are
not easily degraded by chemical, biological, or photolytic
processes. Therefore, they persist in the environment for
long periods of time. POPs encompass harmful man-made
compound classes such as dioxins, polychlorinated
biphenyls (PCBs), chlorinated pesticides, and polyaromatic
hydrocarbons (PAHSs). Airborne transport of POPs may
deposit them on fruits and vegetables, in waterways, or on
crops that livestock consume. Because POPs often survive
food processing steps, they are known to contaminate our
food supply. The concept of dispersive solid phase
extraction (dSPE), otherwise known as the QUEChERS
method, continues to gain acceptance for the analysis of
contaminants in food samples. The current sorbents for
doing sample cleanup by QUEChERS include: C18 for the
removal of lipid components, primary-secondary amine
(PSA) for the removal of acids, polar pigments and sugars,
and graphitized carbon black (GCB) for the removal of
pigments such as chlorophyll. Cleanup of extracts from fatty
foods presents a special challenge, as fat gets co-extracted
with the target compounds. The cleanup commonly used for
these types of samples is PSA/C18. However, PSA can
introduce contaminants which may interfere in GC analysis,
and C18 can reduce recovery of very hydrophobic
compounds. Here we introduce two new sorbents for use in
QUEChERS, Z-Sep and Z-Sep+, and compare them to
PSA/C18 for cleanup of fat containing samples. Specifically,
we will evaluate them in the analysis of PAHs and PCBs.
These compounds are common in the environment as a
result of various natural and man-made processes, and have
found their way into the food supply through various means.
The first application will demonstrate the analysis of PAHs in
raw salmon by GC-MS and the second application will
demonstrate the analysis of PCBs in whole cow milk by GC—
ECD. For both applications, it was found that Z-Sep
produced the best recoveries and lowest background of the
cleanu p sorbents evaluated.
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H. Drinda, A. Romanotto, D. Wojciechowski; Eurofins SOFIA
GmbH, Rudower Chaussee 29, 12489 Berlin Quaternary
ammonium compounds (QAC) in foodstuffs — current
situation and analytic method Quaternary ammonium
compounds (QACs) are surface-active substances used as
detergents and disinfectants acting against cell lipid walls in
bacteria, for example benzalkonium chloride (BAC). Due to
their activity against gram positive bacteria and some other
microorganisms, QACs are also used as ingredients in
human and veterinary medicinal products. Furthermore
QACs are used as biocides, pesticides and additives for
technical applications as well as in cosmetic products.
Didecyl dimethyl ammonium chloride (DDAC-C10) is an
example of the use of QAC as a pesticide. In the EU it is
authorized as a plant protection product in ornamental crops
and as biocide for disinfection. Because DDAC is authorized
for these purposes, it’s present in food was unexpected. No
specific MRL exist, only the default MRL of 0,01 mg/kg. But
in conclusion, QACs are used in many products and
therefore they are one of the major contaminants in the
environment. Cases of contamination with QACs have been
found since 2009 in milk products, 2011 and 2012 in fruits
and high amounts in fresh herbs treated with a plant
strengthener  that contained DDAC. Thus QAC
contamination in food has become a problem. In July 2012
the Standing Committee of the Food Chain and Animal
Health (SCoFCAH) adopted guidelines for BAC and DDAC
with guide values of 0.5 mg/kg (sum of DDAC respectively
sum of BAC). The relevant QAC compounds in foodstuffs
include DDAC (C10 to C12) and BAC (C10 to C18), other
single QACs like benzyltrimethylammonium chloride
(bromide), cetylpyridinium chloride,
methyldodecyltrimethylammonium chloride as well as a
further group QACs like alkyltrimethylammonium chloride
(ATAC: C12, C14, C16) and DDAC with C14/C16/C18
alkylgroups. Our analytic method includes all these
compounds. Sample preparation is based on liquid
extraction and differs between samples with high and low fat
content. Identification and quantification is performed by LC-
MS/MS. Monitoring studies e.g. those of German fruit and
vegetable authority QS between July 2012 and January
2013 still shows contamination with QACs. Altogether we
analyzed about 3000 samples from the milk industry. DDAC
as well as BAC are present in about 50 percent of the
analyzed milk products. This is also true of the meat
products. In the meat industry QACs are also the most
popular cleaning agents. About a half of the measured meat
samples contained DDAC and/or BAC. Therefore today it is
very important to have fast and progressive analytic methods
to control our food and to protect the consumer against
environmentally contaminated foodstuffs.

Keywords: Food, quaternary ammonium compounds, contaminants,
LC-MS/MS
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The aim of this research was to evaluate the levels of
organochlorine pesticides (OCPs) and polychlorinated biphenyls
(PCBs) in Common bream (Abramis brama) and Gibel carp
(Carassius gibelio). Fish was collected from the Danube River,
at two different locations (Smederevo-L1 and Djerdap-L2),
downstream from the Belgrade, in April 2013. The analysed
compounds were: 16 OCPs (a-Hexachlorocyclohexane (a-HCH),
B-Hexachlorocyclohexane (3-HCH), Hexachlorobenzene (HCB),
y-Hexachlorocyclohexane (y-HCH), &-Hexachlorocyclohexane
(6-HCH), Heptachlor, Aldrin, cis-Heptachloroepoxide (cis-HCE),
trans-Heptachloroepoxide  (trans-HCE),  y-Chlordane, a-
Chlordane, p,p*-Dichlorodiphenyldichloroethylene (p,p-DDE),
Dieldrin, Endrin, p,p’-Dichlorodiphenyldichloroethane (p,p-DDD),
p,p’-Dichlorodiphenyltrichloroethane (p,p’-DDT)) and 7 PCB
congeners (28, 52, 101, 138, 153, 180, 118). Determination of
OCPs and PCBs were performed by a GC-ECD method.
Student’s paired t — test (p<0.05) for comparison of the mean
values of OCPs and PCBs content data was performed using
Microsoft Office Excel 2007. Cis-HCE, trans-HCE, p,p-DDE,
Dieldrin and p,p-DDD were detected in Common bream from
both locations. HCB was detected in fish samples collected from
location 1 only. The amount of these pesticides were around, or
bellow 1 ng/g fish, except for p,p-DDE and p,p’-DDD. The
quantities of the other tested pesticides were bellow the limit of
detection, LD (LD=0.001 pg/g fat). Common bream from the
both locations contained the highest amounts of p,p’-DDE
(6.34+1.11 ng/g fish — L1; 9.23+0.93 ng/g fish — L2). PCBs (sum
of congeners 28, 52, 101, 118, 138, 153, 180) and DDTs (sum of
p,p’-DDE, p,p-DDD and p,p-DDT) in Common bream from
location 2 (PCBs: 32.20+4.61 ng/g fish; DDTs: 14.52+1.41 ng/g
fish) were significantly (p<0.05) higher than in the fish from
location 1 (PCBs: 20.46+5.89 ng/g fish; DDTs: 9.59+1.98 ng/g
fish).

HCB, cis-HCE, p,p-DDE and p,p-DDD were detected in Gibel
carp from both locations. The other tested pesticides were
bellow the LD. p,p-DDE showed the highest content among the
analysed pesticides (6.09£0.92 ng/g fish — L1; 2.40£0.79 ng/g
fish — L2). The contents of the all detected pesticides, except of
p,p-DDD, were significantly lower in fish from location 2. The
total PCBs were significantly lower in Gibel carp from location 2
than from location 1 (PCB-L1: 13.06+3.33 ng/g fish; PCB-L2:
31.50+3.15 ng/g fish), as well.

The content of the tested lipophilic compounds in fish species
might be a consequence of the significant differences in their fat
content (Common bream: 4.09+0.08%-L1, 6.46+0.15%-L2; Gibel
carp: 3.58+0.09%-L1, 1.25+0.03%-L2). Based on the data
obtained for contamination of fish with OCPs and PCBs, it can
be concluded that there is no significant difference in their
quantities on the tested spots on the Danube River.

Keywords: River fish, organochlorine pesticides, polychlorinated
biphenyls
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Chocolate is a processed, typically sweetened food
produced from the seed of the tropical Theobroma cacao
tree. Chocolate are consumed from Mayans period to
present days. Cocoa plant is the basic ingredient in
production of chocolate. In this study, we analized different
tipes of chocolate, cocoa powder, cocoa mass and cocoa
butter by ICP/MS.

The analysis was carried out in accordance with method BS
EN 15763. Samples were prepared by microwave digestion
(Multiwave 3000 by Anton Paar) and analyzed by Inductively
Coupled Plasma—Mass Spectrometry (NEXlon 300X by
Perkin Elmer).

In SP Laboratory, during 2013, we analyzed the 68 samples
of chocolate (38 samples of chocolate produced in Serbia
and 30 samples from EU), 30 samples of cocoa powder, 27
samples of cocoa mass and 18 samples of cocoa butter. In
chocolate we determined As, Cd, Cu and Pb and results
were in range: As 0.011-0.032 mg/kg, Cd 0.011-0.198
mg/kg, Cu 0.137-9.935mg/kg and Pb 0.011-0.141 mg/kg. In
cocoa powder we determined the same elements and results
were in range: As <0.001(LOQ)-0.094 mg/kg, Cd 0.012-
0.256 mg/kg, Cu 4.998-49.94mg/kg and Pb 0.023-0.414
mg/kg, also in cocoa mass: As <0.001-0.087 mg/kg, Cd
0.015-0.607 mg/kg, Cu 8.686-29.84 mg/kg and Pb 0.031-
1.260mg/kg, In cocoa butter we determined As, Cu, Fe and
Pb and results were in range: As <0.001-0.033 mg/kg, Cu
0.017-0.398 mg/kg, Fe 0.388-1.994 mg/kg and Pb <0.001-
0.091 mg/kg.

All analized samples were in accordance with Serbian and
EU legislation.

Keywords: Chocolate, cocoa products, ICP/MS

F-14

ELABORATION OF THE GC-HRMS METHOD
FOR SIMULTANEOUS DETERMINATION OF
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Established and comprehensively validated methodology for
the analysis of five groups of persistent organic pollutants
(POPs), including polybrominated, polychlorinated and
mixed  brominated-chlorinated  dibenzo-p-dioxins  and
dibenzofurans (PBDD/DFs, PCDD/DFs and PXDD/DFs,
respectively), polychlorinated biphenyls (PCBs) and
polybrominated diphenyl ethers (PBDEs), in fish samples is
presented. The method achieves the analytical standard of
the EU Commission Regulation No 252/2012 that is used to
determine the compliance of food products to maximum
permissible levels of PCDD/DFs and PCBs. The presented
analytical approach was based on well established and
robust method of gas chromatography coupled to high
resolution mass spectrometry (GC-HRMS) used for
determination of PCDD/DFs and PCBs, which was extended
to include PBDEs, as well as poorly investigated PBDD/DFs
and PXDD/DFs at toxicologically significant levels. Intensive
clean-up and fractionation procedures in combination with
optimized instrumental parameters provided reliable
detection and quantification of these compounds. The
application of 'Cy,-labeled surrogates of analyzed
compounds allowed the internal standardization and
accurate measurement of selected contaminants. The limits
of detection within the selected POP groups achieved by this
methodology ranged from 0.02 to 2.17 pg g™ fat for fish.
Method recovery, intraday and interday precision were
calculated for fish oil spiked with native compounds and
were in ranges 75-123%, 1.6-23% and 2.1-24%
respectively. Recoveries of 3Cy,-labeled standards ranged
from 60% to 110% with exception of '*Ci-labeled octa-
brominated and octa-chlorinated dibenzo-p-dioxins and
furans and octa- through deca-brominated diphenyl ethers,
for which typical recoveries were in the range of 30-50%.
The developed procedure enables the fractionation of a
range of toxic brominated and chlorinated pollutants present
in a sing le fish sample and was used to measure the
occurrence of priority POP groups in Baltic wild salmon. The
analyses revealed the presence of poorly investigated
PBDD/DFs and PXDD/DFs in salmon samples, with the
latter occurring to a lesser extent, followed by PBDFs.

Keywords: POPs, PBDD/DFs, PXDD/DFs, Fish, Simultaneous
determination
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The use of seaweeds (macroalgae) both for human
consumption and for technical applications, like biodiesel,
has increased over the last years. In order to ensure both
the safety and the quality of theseproducts, precise
knowledge of the trace-metals content in the seaweeds are
of key interest. The main challenge in these analyses is the
digestion or mineralization step in which the trace elements
are liberated from the samples. This is most commonly
performed by microwave assisted acid digestion. Recently
an interesting alternative using single use pp tube was
published (1) but was only applied on plant sampled and
analyzed by ICP-OES. Preliminary data indicates that this
technique can also be applied to seaweeds and seaweed-
based food products and that the digested samples were
found suitable for analysis by atomic absorption
spectroscopy (AAS), both as flame and graphite furnace
AAS. (1) Matthew S. Wheal, Teresa O. Fowles and Lyndon
T. Palmer, “A cost-effective acid digestion method using
closed polypropylene tubes for inductively coupled plasma
optical emission spectrometry (ICP-OES) analysis of plant
essential elements” Anal. Methods, 2011, 3, 2854

Keywords: Seaweeds AAS, trace metal, sample digestion
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Polychlorinated biphenyls (PCBs), polychlorinated dibenzo-
p-dioxins (PCDDs) and polychlorinated dibenzofurans
(PCDFs) are persistent organic pollutants (POPs) causing
harmful effects to human health. Food intake is the major
pathway for human exposure to these substances. When
quantifying ingestion exposure to toxic compounds, it is
assumed that 100% of the contaminant is available for
absorption into systemic circulation. However, only the
bioaccessible fraction of this contaminant is mobilized from
the contaminated food matrix into the digestive tract during
digestion and induces toxic effects. The determination of the
bioaccessibility of organic pollutants in food has to be
considered for effective human exposure estimation and
health risk assessment. In order to study food products
"such as consumed", ie after cooking for the meat, the
present study investigates the impact of cooking conditions
and fat content on the bioaccessibility of the 209 congeners
of PCBs and the 17 toxic congeners of PCDD/Fs in meat
products. An in vitro gastrointestinal static method mimicking
human physiological conditions was developed to assess the
digestive bioaccessibility of these contaminants spiked in
animal-derived food products. This artificial digestion system
was coupled to an analytical method based on
comprehensive  two-dimensional gas chromatography
coupled to time-of-flight mass spectrometry (GCxGC-
TOF/MS). In a first step, a GCxGC-TOF/MS-based method
was developed for the multiresidue determination of 209
PCBs and 17 toxic PCDD/Fs in bioaccessible fraction in a
single short time analysis (74 min). The performances of this
method were validated in terms of resolution, linearity and
limit of detection. In a second step, the feasibility of coupling
the GCxGC-TOF/MS method with the in vitro digestion for
the measurement of contaminant bioaccessibility was
confirmed with the determination of the recovery rate after
digestion of a crud e mix of contaminants. In a third step, this
analytical set-up enabled to assess the impact of cooking
process and matrix composition, especially lipid content, on
pollutant bioaccessibility in meat products. The approach
developed in this work enabled to identify contributing
factors on PCB and PCDD/F bioaccessibility in cooked meat.

Keywords: Bioaccessibility, PCBs, PCDD/Fs, meat products,
GCxGC-TOF/MS
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Endocrine disruptors (EDs) are compounds known to
interfere with the endocrine system by disturbing the action
or pathways of natural hormones. Consequently, they may
cause adverse health effects such as early puberty,
urogenital tract abnormalities, infertility or cancer. Our diet is
considered to be one of the main exposure routes to EDs.
The food chain may be contaminated with natural EDs (such
as phytoestrogens and mycotoxins) or synthetic EDs that
can ‘leach’ from consumer products or landfill waste and find
their way into the environment where many of them can
bioaccumulate in biota. Additionally, processing activities
and food contact materials may add further to the already
existing pool of contaminants. The multitude of potential
contaminants may be at safe levels individually but their
mixture can create the “cocktail effect”. Milk and dairy
products are main components of our diet and therefore
should be monitored for ED contamination. However, most
assays developed to date utilise targeted chemical,
chromatography based methods. Even though they provide
an excellent tool for qualitative and quantitative analysis they
lack the information about the possible biological activity of
the monitored compounds and their mixture effects. This
study utilises biological reporter gene assays (RGAs) to
assess the total estrogen and androgen hormonal load in
bovine milk. Analytes were extracted by liquid-liquid
extraction with acetonitrile followed by clean up on a HLB
column and the extract analysis by estrogen and androgen
RGAs. Additionally, HPLC fractionation was used to facilitate
the separation of endogenous hormones from other EDs,
allowing the investigation of the input of each group into the
milk’s total hormonal load. The method has been validated
according to EC decision 657/2002 as a quantitative
screening method with CC( enabling detection of low ppt
levels of estrogen hormonal activity in milk.

Keywords: Endocrine disrupting contaminants, reporter gene
assays
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