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Foreword
Welcome to the 2nd FoodIntegrity conference “Assuring the
integrity of the food chain: food authenticity research priorities
and funding opportunities” that will take place in Bilbao on
26-27 March 2015.
This 2015 Conference brings together specialists from a broad
range of expertise from various areas: government, industry and
the academia, all of them engaged in research and policy about
food authenticity. The Conference programme on the 26th March
will go through the latest research outputs from the FoodIntegrity
project and present details of funding opportunities for research
on food authenticity, and the main topics will be:
• Present the latest research outputs from the
FoodIntegrity project:
- A European knowledgebase on analytical methodology
and databases for food authenticity.
- The development of an Early Warning System for
predicting food fraud.
- Identifying gaps in present research.
- Chinese consumer attitudes to European products.
- A European expert network on food authenticity.
• Present Horizon 2020 strategic requirements in the
food sector.
• Establish how researchers can apply to access the
2015 FoodIntegrity research calls.
• Bring together national funding bodies to establish
priorities for transnational funding.
For the 27th March, AZTI and FERA have arranged three
interesting workshops in collaboration with European
colleagues experts on the on various topics:
Workshop ”Keeping safety an integrity in the food chain:
a view from many sides”. This workshop brings together
scientists, industry representatives, consumer groups and
regulators to address the role of food integrity in assuring food
safety in a debate that aims to provide a clearer picture of the
key issues.
Workshop “Developing a network of expertise in food
analysis” with the aim to formulate the rationale for a Network
of Excellence (NoE) for Food Authenticity Analysis.
Workshop “Early Warning System” In this workshop, current
and future food fraud challenges faced by different industry
sectors will be identified, and solutions to address the
challenges will be discussed on the scope of the early warning
system being developed by Food Integrity project.
We hope that we all will enjoy this conference and the networking
opportunities that will offer this Conference at Bilbao.

Begoña Pérez
V illa r r e al

Business Director Food Research Division
AZTI-Tecnalia
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Organizing
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Pa u l B r e r e to n , F ER A
El e n a F e s e n ko , F ER A
C lai r e S y k e s , F ER A
B e g o ñ a P é r e z V illa r r e al , A Z T I
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6

Thursday
26th
March
2015

08:00-09:00 Registration
09:00-09:20 Welcome and introduction
09:20–10:50

SESSION 1: “INTRODUCTION”
Co-chairs: Penny Bramwell, FSA & James Lindsay, USDA
09:20–09:45 “Finding the fraudsters” Peter Whelan,
FSAI
09:45–10:10 “Food fraud impact and mitigation” John
O’Brien, Nestlé
10:10–10:35 “Supply chain analysis tracking and tracing
alcohol denaturing formulations used in the manufacture
of illicit potable spirit” Heather Jones, DGTAXUD
10:35–10:50 “Introduction to FoodIntegrity” Paul
Brereton, Fera
10:50-11:20 Coffee break
11:20-13:00

SESSION 2: “FOODINTEGRITY THE
PROJECT. FIRST RESULTS”
Co-chairs: Dr John Spink, Michigan State University &
Barbara Gallani, Food & Drink Federation
11:20–11:40 “An Industrial perspective of relevant food
chains vulnerabilities vs current analytical methods
and technologies that can be applied” Michele Suman,
Barilla
11:40–12:00 “Chinese consumer attitudes to food
fraud” Helen Kendall, University of Newcastle
12:00–12:20 “Survey of the olive oil sector” Diego L.
García González, CSIC
12:20–12:40 “FoodIntegrity knowledgebase: an
information resource on food authenticity” Michele Lees,
Eurofins
12:40–13:00 “Stable isotope techniques for verifying
the declared geographical origin of food in legal cases”
Federica Camin, Fondazione Edmund Mach
13:00-14:30 Lunch
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14:30–16:00

SESSION 3: “RESEARCH PRIORITIES AND
CALLS”
Co-chairs: Francis Butler, UCD & Vincent Baeten, CRA-W
14:30–14:50 “Horizon 2020 priorities in the food sector”
Dirk Pottier, DG Research and Innovation
14:50–15:05 “Identifying the gaps in current research on
food authenticity” Saskia van Ruth, RIKILT
FoodIntegrity research call texts
15:05–15:15 Topic 1: Jana Hajslova, VSCHT
15:15–15:25 Topic 2: Petter Olsen, NOFIMA
15:25–15:35 Topic 3: Robert Home, Fibl
15:35–15:45 Topic 4: Chris Elliot, QUB
15:45–16:00 “FoodIntegrity research procurement rules
and procedures” Christina Steveni, Fera
16:00-16:30 Coffee break
16:30-17:00

SESSION 4: “FOODINTEGRITY RESEARCH
PRIORITIES AND NEXT STEPS”
Co-chairs: Andrew Cannavan, IAEA & Lucy Foster, DEFRA
“Question–and-answer panel (SvR, JH, PO, RH, CE, CS, PB)”
17:00-18:00

SESSION 5: “FOODINTEGRITY NEXT
STEPS”
Co-chairs: Andrew Cannavan, IAEA & Lucy Foster, DEFRA
17:00–17:15 “Rapid methods in the spirit drinks sector”
Ian Goodall, SWRI
17:15–17:30 “Assuring authenticity in the fish sector”
Miguel Angel Pardo, AZTI
17:30–17:45 “Training and dissemination activities” Monika
Tomaniova, VSCHT
17:45–18:00 “How to get involved?” Elena Fesenko, Fera
20:00

CONFERENCE DINNER
Bistro Guggenheim Bilbao
Purchase ticket will be required at the restaurant entrance
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and
abstracts
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Finding
the
fraudsters
A b s t r act

Many questions arise when we begin to consider what
actions are necessary in the fight against food crime. Are
we equipped and ready to find fraudsters operating in
the food chain.
Do we know how to investigate serious organised food
fraud? Is it enough to detect, deter and disrupt this
crime? Is the law suitable and supportive of our efforts?
Should food fraud be defined? Do food inspectors now
need to have police support and is it necessary for them
to become criminal investigators. Should we expect our
police forces to be experts in food integrity, authenticity
and food law?
These issues and an example of a food fraud investigation
will be considered in this presentation.

P e t e r W h e la n

Food Safety Authority of
Ireland

B io g r ap h y
Peter Whelan qualified as an
Environment Health officer
(EHO) in 1982. He worked as an
EHO, Senior EHO and Principal
EHO before taking up the post
of Contracts Manager and then
Director of Service Contracts
in the Food Safety Authority of
Ireland (FSAI).
Peter then took a 5 year
secondment to the post of
Executive Chairman of the
newly established Sea Fisheries
Protection Authority. Peter
is now Director of Audit
and Compliance in the FSAI
and responsible for Audit,
Compliance and food fraud
investigations. Further studies
undertaken include a MSc in
Food Science, UCD, MSc in
Management, Trinity College
and a BA Hons degree in
Psychotherapy.
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Food fraud
impact and
mitigation
A b s t r act

Food fraud represents a major driver of food safety,
financial and reputational risks for food manufacturers.
Recent cases of food adulteration such as the melamine
contamination of dairy powders and substitution of
horsemeat for beef led to huge financial losses, disrupted
the functioning of supply chains and damaged consumer
confidence. The changing nature of food trade has
altered vulnerability to adulteration. The first step in
food fraud prevention is appropriate vulnerability analysis
coupled with thorough supplier verification procedures.
In addition, targeted analytical tools have existed for many
years to verify raw material authenticity and to detect
adulteration. Many of the existing methods are based on
single analytical parameters. Newer methods are now
available that can detect many potential adulterants
simultaneously. Such methods are particularly useful in
the area of meat and fish speciation testing.
Increasingly new non-targeted tools such as those based
on infrared spectroscopy, matrix assisted laser desorption
mass spectrometry, and nuclear magnetic resonance
spectroscopy are being applied to screen raw materials
for potential evidence for adulteration. Future data
intensive approaches will exploit these new tools to build
better defence against food fraud.

John O’Brien

Nestlé Research Centre,
Lausanne, Switzerland

B io g r ap h y
Dr John O’Brien is Leader
of the Nestlé Food Safety &
Integrity Research Programme
and Deputy Head of the Nestlé
Research Centre in Lausanne.
He was formerly Chief Executive
Officer of the Food Safety
Authority of Ireland and
previously held posts with the
Danone Group in Paris. He is
currently Chairman of the Board
of Directors of the International
Life Sciences Institute (ILSI),
Europe.
He is a member of the
International Scientific Advisory
Board, School of Biological
Sciences, Queen’s University,
Belfast and the Advisory
Board of the Northern Ireland
Centre for Food & Health at the
University of Ulster.
He has held academic posts
at the University of Surrey and
University College Cork. He is
currently a visiting professor at
the University of Ulster, UK.

A b s t r act

The alcohol denaturant project is part of the Commission
Anti-Fraud Action Plan.
The project aims to harmonize the alcohol denaturing
formulations which currently exist across the EU.
Denatured alcohol is attractive to fraudsters to clean
it up and make illicit drinking alcohol. This is due to
abuse of the excise duty exemption. Detection of illicit
“cleaned up” denatured alcohol is only possible due to
the inclusion of a chemical analytical marker, as well as
the consumer protection effects of a foul tasting and
smelling agent. It is impossible to completely remove
the marker without significant cost. The project aims
to bring together all major stakeholders and experts
in the area of spirit authenticity, quality and safety.
Producers, distributors, processors, retailers, regulators,
researchers, enforcers and consumers can contribute to
the project providing data on fraud cases and examples
of removability tests done on illicit spirit.
The primary objectives of the project are ensuring the
smooth working of the Single Market and the protection
of the exemption from abuse, by sharing intelligence
on incidence of spirit fraud, detection techniques,
methodology, open innovation and knowledge transfer in
relation to spirit authenticity.
.
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Denatured
alcohol.
What are
you drinking?

H e at h e r J o n e s

Alcohol & Tobacco Sector,
Unit C2, DG TAXUD, European
Commission, Brussels

B io g r ap h y
Heather is a seconded national
expert from Her Majesty’s
Revenue and Customs (HMRC)
in her 4th year working in the
European Commission & DG
TAXUD (Unit C2) working
on the 2 main fiscal (alcohol)
policy files. Her main priorities
at present are the study on
alcohol structures (Council
Directive 92/83/EEC), and the
alcohol denaturation project the harmonization of denaturing
formulations for completely
and partially denatured alcohol
across the EU, reducing both
the opportunities for fraud and
the administrative burden for
operators.
Heather has a long and varied
career in HMRC, covering both
indirect and direct tax policy
and operational roles, from
VAT & excise policy, client
relationship management with
large business, civil penalties
project work, CT tax inspector
and drugs enforcement officer
on the revenue cutters.
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Introduction
to FoodIntegrity
A b s t r act

Food Integrity “the state of being whole, entire, or
undiminished or in perfect condition”.
Providing assurance to consumers and other stakeholders
about the safety, authenticity and quality of European
food (integrity) is of prime importance in adding value
to the European Agri-food economy. The integrity of
European foods is under constant threat from fraudulently
labelled imitations that try to exploit that added value. The
FOODINTEGRITY project will directly address this issue
and will be an international focal point for harmonisation
and exploitation of research and technology for insuring
the integrity of European food. Comprising an inner core
of project participants from industry, academia, research
institutes, technology providers and a global network
of stakeholders, FOODINTEGRITY will rationalise and
harmonise capability to provide a coherent structure and
process for assuring the food supply.
FOODINTEGRITY will: facilitate the sharing of information
between stakeholder groups regarding European food
integrity; establish processes for harmonising and
exploiting existing databases; establish fit for purpose
methodology to address stakeholder needs; identify and
address research gaps by procuring and delivering €3M
of commissioned projects; establish a self-sustaining
Food-fraud early warning system for identifying emerging
food fraud risks; establish a self-sustaining worldwide
network of stakeholders to ensure maximum uptake of the
project legacy.
Improved verification procedures will be developed
for food control and industry stakeholders using 3 key
commodities as exemplars: olive oil, spirit drinks and
seafood. In addition a consumer study in China will
assess their consumer attitudes in the face of substantial
counterfeiting of European food. Finally it will establish
expert food authenticity platforms that will supply
independent expert opinion on food authenticity/food
fraud to the European Commission, Codex and other
national/international bodies.

Pa u l B r e r e to n

Fera

B io g r ap h y
Paul Brereton is Co-ordinator
of Agri-food Research at the
Food and Environment Research
Agency based in York, UK. A
government scientist working
at science-policy interface, he
has over 30 years experience of
applied research in the area of
food safety and quality. As well
as leading numerous national
activities, Paul has co-ordinated
two of the world’s largest
research projects in the area of
food authenticity and traceability:
the €20M TRACE project
(Tracing the origin of food) and
currently FOODINTEGRITY a
€12M EU sponsored research
project that aims to address, at
a European level, many of the
gaps identified during the recent
horsemeat incident.
He has published over 70
peer reviewed papers on food
safety and quality and recently
edited the book “New analytical
approaches for verifying the
origin of food” (Woodhead/
Elsevier). He and has close
links with the food industry, UK
Public sector, academia and the
European Commission.
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Industrial perspective of
relevant food chains
vulnerabilities Vs Current
analytical methods and technologies that can be applied
A b s t r act

The integrity of European foods is under constant threat:
deliberate food fraud exists due to motivations of financial
gain, the likelihood of detection, and the balance between
reward and penalty. At the same time, consumer does
expect to buy products of which safety, quality and
authenticity are assured. Furthermore, in the last ten years
consumers have a renewed interest in foods strongly
identified with a place of origin due to organoleptic-healthpatriotism-environmental/animal welfare concerns-regional
production enhancements, and so on.
There is need for new harmonised methods and reference
materials, consolidation of expertise, sharing of data, better
anticipation on food fraud and guidance of future research:
FoodIntegrity (FI) is a 5 years 12 million EU-FP7 funded
project, comprising an inner core of 38 project participants
from industry, academia, and research institutes. The
work here illustrated is carried on within the scenario and
activities connected to this important European Project and
is related mainly to the selection and evaluation of the most
relevant food chains vulnerabilities, observing them from
the industrial perspective.
Its focus relies on: (i) bring together available data on
industrially exploited analytical tools for detection of food
fraud; (ii) identifying reliable indicators/markers to use
for horizon scanning of possible fraud events. Relevant
feedbacks from either a number of different areas (vendor
assurance, quality assurance, purchasing department, R&D,
etc…) or a number of suppliers/co-packers and industrial
stakeholders along many different supply chains were
collected, rationalized and combined, with regard to the
application of test methodologies, traceability issues,
consumer issues and communication/media effects/
repercussions.
Useful information was selected, extracting from all the
methods, according to the problems, which is considered
the most reliable one and which are the gaps in the sense
of industry monitoring and control needs. This permits
to facilitate further prioritization-procurement setting
phases and to better and exhaustively integrate extensive
databases on analytical techniques and their application
status/validation.

M ic h e l e S u ma n

Advanced Research Labs,
Barilla SpA

B io g r ap h y
Analytical Chemistry Degree,
Summa Cum Laude (University
of Ferrara,1997); National Prize for
Young Researchers (Italian Chemistry Federation, 1998); Master in
Science-Technology & Management
working also at the Natta Research
Center (Shell-Montell Polyolefins,
Ferrara, Italy); PhD in Materials Science (University of Parma, 2005).
He is member of: Board of the European Technology Platform (Italian
Section) “Food for Life”; Board of
the Italian Chemistry Society – Mass
Spectrometry Division, ILSI Process Related Compounds & Natural
Toxins Task Force; Working Groups
within European Committee for
Standardization (CEN); Editorial Advisory Boards of Food Additives and
Contaminants Journal and World
Mycotoxin Journal, Scientific Committees of International Events (e.g.
World Mycotoxin Forum (WMF),
Rapid Methods Europe (RME),
Recent Advances in Food Analysis
(RAFA). His scientific production is
documented by 55 presentations at
national and international conferences and 40 papers on peer-reviewed international journals.
Since 2006 he is the head of Food
Chemistry & Safety Research Department within the Food Research
Labs of Barilla SpA (Parma, Italy),
working on research projects about
food safety-quality-authenticity,
food contact materials, sensors,
mass spectrometry.
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Chinese consumer
attitudes to food
fraud
A b s t r act

Background: A number of highly publicised food scares
have negatively impacted Chinese consumers’ confidence
in Government-controlled food inspection and certification
schemes (Calvin et al 2006; Ortega et al 2011; Wang et al
2008). This research examined Chinese consumers’ attitudes
and perceptions towards the safety and integrity of imported
European foods. Although European food products are
usually associated with high standards in production, labelling
and safety, these trusted ‘credence’ attributes make some
imports susceptible to imitation and counterfeiting.
Methods: The Qualitative method of focus groups (n=7)
were conducted in three Chinese cities Beijing, Guangzhou
and Chengdu with n=42 Chinese consumers. The research
investigated the psychological factors underpinning
attitudes towards food safety and the perceived authenticity
and traceability claims associated with: infant formula milk;
olive oil; and Scotch whisky.
Results: Participants perceived food safety to be
problematic and recognised fraudulent activities associated
with European food imports. The degree of ‘outrage’
depended upon the potential severity of the implications
for their health. Food safety concerns were framed in terms
of ‘cumulative long term effects’ and included chemical
and physical (not microbiological) concerns. Barriers to
perceived food safety were underpinned by perceptions
relating to: a lack of transparency about food scares from
Government and industry; a lack of confidence in the
regulatory environment to protect the public; a lack of
knowledge and skills to judge food quality and safety; and
the resulting inability to make an informed choice about
food purchasing decisions. A number of risk relieving
strategies associated with purchasing and evaluating foods
and domestic practices were identified to compensate for
perceived food safety risks.
Implications: Implications related to regulatory and supply
chain actors, and product marketing are identified.
Acknowledgements: This research is part of a Seventh
Framework Programme of the European Commission
‘Food Integrity’ (Grant no: 613688), the work presented
was developed in co-operation with project partners: FiBL,
Switzerland, Queens University Belfast and The Chinese
National Research Institute of Food and Refmentation
Industries (CNIFFI).

H e l e n K e n dall

Viscount Runciman Research
Fellow, Newcastle Univeristy,
Newcastle, Upon-Tyne, UK

B io g r ap h y
Dr Helen Kendall is the current recipient of the Viscount Runicman
Research Fellowship within the
Food and Society Group at Newcastle University, UK, headed by
Professor Lynn Fewer. Her research
expertise lies in understanding
consumer behaviour in relation to
food. Areas of research interest are
broadly concerned with food social
science and translational food policy research and include research in
the following areas; microbiological food-safety, food fraud and authenticity, consumer acceptance of
novel technology, and attitudes towards risk.
As an interdisciplinary, mixed methods researcher she has particular interest in exploring the use of
qualitative and quantitative methodologies to understand attitudes
and behaviours related to food. In
addition she has experience in understanding and measuring societal and individual responses to
risks and benefits associated with
food and stakeholder analysis and
scientific foresight regarding research agenda setting, policy and
governance in the area of emerging
food technologies, and food and
agricultural policy issues. Her most
recent research work has sparked
an interest in understanding consumer behaviour in relation to food
in an South East Asia context.
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Survey of
the olive oil
sector
A b s t r act

The European Project FoodIntegrity (www.foodintegrity.
eu), through the Workpackage 4 devoted to olive oil,
has conducted a research to understand the current
problems and sensitivities of the olive oil market. A series
of questions have been presented to the different actors
on olive oil field: farmers, producers, importers/exporters,
retailers, regulatory bodies, analysts, and consumers.
The aim was to know their opinion and to identify the
research needs about different aspects related to quality,
traceability, regulation, standard methods and other
issues. The objective was also to identify current and
incipient problems that directly concern the production,
commercialization and consumption of this product.
In order to favour the distribution of the survey into
actors, it has been translated into different languages
and distributed all over the world. Inputs from project
partners allowed the selection of the questions that are
the most relevant in the sector today.
The questions deal with many of the most controversial
issues today, and we have included a significant number
of questions related to traceability, which is a major
topic in the WP4 to know what is the opinion of the
sector in this regards. Answers from more than 20
countries (producer and non-producer countries) have
been collected. From the pull of 727 answers, 63%
corresponded to consumers. In general terms, the survey
revealed a concern in quality and safety regarding olive
oil traceability and a divided opinion in some issues
related to labelling and authenticity tools.
.

D i e g o L . Ga r c í a
Go n z á l e z

Instituto de la Grasa (CSIC)

B io g r ap h y
Diego graduated in Pharmacy at
the University of Sevilla (Spain),
obtained his Ph.D. degree in
2006. He has been affiliated to
Instituto de la Grasa, Spanish
Council for Scientific Research
(CSIC), since 2000, and he
did his postdoctoral training
at McGill University (Montreal,
Canada).
He has participated in several
national and European funded
projects. His research interests
are centered on chemical
characterization and sensory
quality of fat foods such as
virgin olive oil and dry cured
hams, covering aspects as
authentication, traceability, and
the identification of chemical
compounds responsible for
sensory attributes. He is staff
member of the Division of Olive
Oil of the European Federation
of Lipid and he is a national
representative member in the
Chemist working group of
International Olive Oil Council.
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FoodIntegrity
knowledgebase:
an information
resource on food
authenticity
B io g r ap h y
Michèle is in charge of Collaborative Research at the Nantes Food
Laboratory of the Eurofins Group. Today her work involves the
development of new analytical techniques for the detection of food
fraud. She was part of the Food Fraud Think Tank whose work
provided key recommendations to the GFSI (Global Food Safety
Initiative) for the mitigation of food fraud in food companies as part
of their food safety management systems. In the Food Integrity
project, she is leading the group whose role will be to develop
a “Knowledge Base” bringing together available information on
suitable analytical tools and associated reference data for the
detection of food fraud.

M I C H È L E L EES

Eurofins
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Horizon 2020:
Delivering
excellent science
for Europe
A b s t r act

Horizon 2020 is the biggest EU research and innovation
programme ever. It will lead to more breakthroughs,
discoveries and world-firsts by taking great ideas from
the lab to the market. Almost €80 billion1 of funding is
available over 7 years (2014 to 2020) – in addition to the
private and national public investment that this money
will attract.
Horizon 2020 has the political backing of Europe’s
leaders and the Members of the European Parliament.
They agreed that investment in research and innovation
is essential for Europe’s future and so put it at the heart
of the Europe 2020 strategy for smart, sustainable and
inclusive growth. Horizon 2020 is helping to achieve
this by coupling research to innovation and focusing on
three key areas: excellent science, industrial leadership
and societal challenges. The goal is to ensure Europe
produces world-class science and technology that drives
economic growth.
EU research funding under previous framework
programmes has already brought together scientists
and industry both within Europe and from around the
world to find solutions to a vast array of challenges.
Their innovations have improved lives, helped protect
the environment and made European industry more
sustainable and competitive. Horizon 2020 is open to
participation by researchers from all over the world.
Their experience has been essential for the development
of this pioneering programme – the Commission
collected their feedback and took into account
recommendations from the Member States and the
European Parliament, as well as lessons learned during
earlier programmes. The message was clear – make
Horizon 2020 simpler for users – and it is!
More information: http://ec.europa.eu/programmes/
horizon2020/en/news/horizon-2020-brief-euframework-programme-research-innovation

D I RK P O T T I ER

DG Research and Innovation

B io g r ap h y
Dirk Pottier is a scientific officer
working for DG Research and
Innovation since 1997. He is
currently a staff member of
the Agro-Food Unit of the
Bio-eonomy Directorate. In
his present position Mr. Pottier
is co-responsible for the
development of the Focus Area
“Sustainable Food Security” of
Horizon 2020’s second Societal
Challenge (“Food security,
Sustainable agriculture and
forestry, Marine, maritime and
inland water research and the
Bio-economy”.
He is a member of DG RTD’s
working group on International
Scientific Cooperation and the
Food, Agriculture and Biotech
Task Force EU-China.
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Identifying the
gaps in current
research on food
authenticity
B io g r ap h y
Saskia heads the Food Authenticity research at RIKILT Wageningen
UR in the Netherlands since 2012, which doubles with her position
as professor Food Authenticity and Integrity at the Wageningen
University. She received her PhD in Food Chemistry from the
Wageningen University in 1995 and subsequently carried out
research on lipid and volatiles chemistry as post-doctoral researcher
for Unilever.
From 1998 till 2005 she joined the Nutritional Sciences Department
of University College Cork in Ireland, after which she moved to RIKILT
Wageningen UR. Her present research interests concern complex
authentication issues with regard to composition, production systems
(organic, sustainable, halal), geographical origin, processing, and
typicality with application of state-of-the-art analytical methodology
in combination with chemometrics. Furthermore, she is involved in
research on factors determining food fraud vulnerability.
She has published 180+ scientific papers, and participated in
numerous national, EU and global projects/committees/networks.

S A SK I A VA N RU T H T

Rikilt
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FoodIntegrity
research
procurement rules
and procedures
A b s t r act

The FoodIntegrity project will commission €3M of
research in 2015. There will be a call for proposals to
address the four topics that were identified from a
comprehensive gap analysis with stakeholder input and
evaluation.
This presentation will describe the timings, process
and procurement rules that applicants should follow to
allow them to submit a successful proposal. Successful
applicants will be invited to join the Food Integrity
project, with each topic becoming a workpackage in the
project.
The talk will end with an explanation of the expectations
of participants in the project and a question and answer
session.

C h r i s ti n a St e v e n i

Fera

B io g r ap h y
Christina Steveni is the
Government Programmes
Manager at the Food and
Environment Research Agency
based in York, UK.
She has over 20 years of
experience in pre and post
bid support including costing,
financial management and
reporting of EU-funded projects
including those co- ordinated
by Fera, e.g. Karnal Bunt Risks
in FP5 (7 partners), Portcheck
in FP6 (40 partners), Euphresco
(24 partners), PRATIQUE (13
partners), Vital (8 Partners)
Browse (8 Partners), Vitisens (6
Partners) and in FP7, Euphresco
II (30 partners) and Q-detect (14
partners) and Food Integrity (38
Partners).
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Rapid
methods in
the spirit
drinks sector

I a n Goodall

The Scotch Whisky Research
Institute

A b s t r act

B io g r ap h y

The spirit drinks sector is important for consumers,
producers and the agricultural sector within the European
Community. It is the most valuable European agri-food
export sector (€10bn in exports, representing a trade
surplus close to €9bn).

Ian gained a degree in Natural
Sciences at Cambridge, and
followed this with a PhD in
Chemistry at the University of
East Anglia. His PhD looked at
how the analytical profiles of
carbohydrates could be used in
food authentication, particularly
that of orange juice, and was
based at the MAFF Food Science
Laboratory.

Analytical methods that can ensure the safety and
authenticity of spirit drinks have been developed to meet
sector requirements. These are principally laboratory
based, requiring skilled operators to return results. A
particular requirement of the sector is to provide rapid
in-field technologies that will allow counterfeit samples
to be quickly identified at point of sale or distribution (i.e.
at customs), ideally without having to sample the liquid
from the bottle. Such in-field screening will better target
sources of counterfeit and potentially harmful products.
The detection of undesirable contaminants such as
methanol, provides a universal means of counterfeit
detection across all spirit categories. However,
inferior products can be substituted for well-known
brands without being unfit for consumption. Generic
counterfeits, whereby products illegitimately claim the
description of a spirit category, PGI or PDO, also defraud
the consumer.
This presentation considers the application of rapid
methods of analysis in the spirit drinks sector. It also
looks to the future development of such techniques as
part of the EU FoodIntegrity Project, so that advances
can be made in the authentication of spirit products in the
market place.

From non-alcoholic beverage
research, Ian progressed to
spirit drinks, with a move to the
Scotch Whisky Research Institute
(SWRI) in 1996. The Institute is
sponsored by most of the major
whisky distilling companies in
Scotland and carries out noncompetitive research on behalf
of its members. Ian was initially
involved in distillation research,
studying the effect of whisky
still design on the flavour of the
final spirit. However, with the
development of the information
provision that the SWRI offers its
members, he became involved in
developing its technical Infoline
and communication resources.
Ian is now the Senior Scientist
at the Institute responsible for
Product Protection research, which
includes spirit drink authentication.
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Assuring
authenticity
in the fish
sector

M i g u e l A n g e l Pa r do

Food Research Division
AZTI-Tecnalia
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B io g r ap h y

Authenticity means the quality of being authentic
of genuine and in the case of seafood products the
term includes attributes like species, geographic
origin and production method. Additionally, new
interesting attributes can be also considered including
the sustainability of resources and the link with food
safety like for example the undesirable presence of
contaminants in those fish caught in some specific areas.

Dr. Miguel Angel Pardo, principal
researcher in charge of the
Molecular Biology laboratory
in AZTI-Tecnalia has a Ph.D. in
Biochemistry and Molecular
Biology and has managed
research projects involved
in molecular identification of
species (including allergens) and
detection of pathogens in food
products during the last years.

The European Union Food Integrity Project includes
seafood authentication as one of the major problems
to be dealt with. Recent findings, based on a number of
reports and scientific papers, have been pointed out that
around 30% of all seafood products are mislabelled. As
a matter of fact, this sector demands novel strategies to
assure the authenticity of seafood products in the EU, the
largest seafood market in the world with 45% of the total
seafood.
Main objectives of this project included (i) the design
of a database for documenting the degree and scope
of seafood misdescription and (ii) the development of a
coherent and integrated toolbox to link seafood product
claims to analytical and paper trail methodologies to
facilitate authenticity of seafood products.
During this presentation, the critical analysis of the state
of the art of seafood authentication will be discussed as
well as the identification of the main misdescription gaps
that will be addressed in the forthcoming tasks.

Molecular techniques include
Real Time PCR, sequencing and
rapid techniques to assure the
integrity of a huge variety of
food products like meat, coffee,
fruits, seafood, dairy products
etc.
During his scientific career he
has published 25 papers in
international journals and more
than 50 communications to
congress, workshops and so on…
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Training and
dissemination
activities
A b s t r act

The FoodIntegrity project aims to ensure that a cohesive,
well-structured dissemination and communication system
will be in place enabling successful integration of researchcentred and industry-focused activities. The FoodIntegrity
results will be made accessible and usable to different kinds
of stakeholder groups, SMEs and industry in the agro-food
sector, national and European risk assessors, policy makers,
public authorities, EU (in general), in order to optimize the
mechanisms and strategies with regard to food quality
and safety and risk assessment. Additionally, the scientific
community will also be addressed by the exploitation
activities to transmit the scientific knowledge generated in
the project.
A wide range of appropriate channels and activities are
exploited, such as project website www.foodintegrity.eu,
e-communication (internet/intranet), flyers, posters,
brochures / booklets, e-newsletters, press releases,
publications in professional and trade journals, organisation
of public workshops, information / open days (linked to
the project or relevant meetings / events) and annual
international conferences to ensure knowledge transfer of
project results to all interested stakeholders.
The main scientific outputs (including research findings,
methods, strategies, sample libraries, databases, consumer
studies, standards etc.) are disseminated through wellestablished and respected channels, such as presentations
at international conferences, publications in peer-reviewed
journals, and lectures at universities and graduate courses.
For the effective knowledge transfer and training on
developed technologies and other information generated
within the project framework, a training network will be
established, consisting of comprehensive training program,
young scientists mobility program, organisation a training
school and a series of the workshops. The above mentioned
activities will ensure that the project will deliver a widespread
dissemination and training program across the EU to ensure
effective knowledge transfer where implementation of the
project results is appropriate and needed.

M o n i k a T oma n iova &
J a n a Haj s lova

University of Chemistry and
Technology, Prague, Czech
Republic

B io g r ap h y
Dr Monika Tomaniova has over 15
years experiences in assessment
of the hygienic-toxicological
quality of food.
Her activities are focused on
the development and validation
of analytical methods mostly
for organic contaminants in
food and environment, food
authentication and data
interpretation. Beside this, she
is high-experienced and wellqualified in knowledge transfer
activities; she was WP leader
for making an impact & training
& dissemination activities of
several EU FP6 and FP7 projects.
Dr Tomaniova was also chair
of the organizing committee of
series of international symposia
‘Recent Advances in Food
Analysis’ in 2007-2013. Until now
she either chaired organizing
committee or co-organized
dozens of international
conferences and workshops and
many training events.
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How to get
involved?
A b s t r act

FoodIntegrity is the EU project that directly addresses
the issue of the integrity of European foods which
is under constant threat from fraudulently labelled
imitations that try to exploit that added value.
Comprising an inner core of project participants from
industry, academia, research institutes and technology
providers, FoodIntegrity aims to rationalise and
harmonise capability to provide a coherent structure and
process for assuring the food supply by:
• Facilitating information sharing between
stakeholder groups regarding European food
integrity,
• Establishing processes for harmonising and
exploiting existing databases,
• Establishing fit for purpose methodology to
address stakeholder needs,
• Identifying and addressing research gaps by
procuring and delivering €3M of commissioned
projects.
• Establishing a self-sustaining Food-fraud early
warning system for identifying emerging fraud risks.
• Establishing a self-sustaining worldwide network
of experts/stakeholders.
Experts and stakeholders can be involved in the
FoodIntegrity project by joining Food Integrity Network
(https://secure.fera.defra.gov.uk/foodintegrity/expertdb/
index.cfm) that is established to ensure maximum uptake
of the project legacy. The network aim is to bring together
all major stakeholders and experts in the area of food
authenticity, quality and safety. Producers, distributors,
processors, retailers, regulators, researchers, enforcers
and consumers can join the network as stakeholders
and/or experts. The primary objective of the network is
to form stakeholder/expert groups with shared interests
in detection, methodology, intelligence, open innovation
and knowledge transfer in relation to food authenticity,
quality and safety. The network members could be asked
to contribute to the work of expert food authenticity
platforms that will supply independent expert opinion on
food authenticity/food fraud to the European Commission,
Codex and other national/international bodies.

El e n a F e s e n ko

The Food and Environment
Research Agency, Sand
Hutton, York, UK

B io g r ap h y
Elena has a broad international and interdisciplinary experience in chemistry,
biology and engineering, and worked
on basic and applied research projects
both in academia and industry. Her
professional interests cover research
areas from analytical chemistry, material science, agri-food to synthetic biology and research impact assessments.
After obtaining MSc in Chemical Engineering Elena went on to do PhD in
Physical Chemistry and then continued
her research in the area of biocompatibility of activated carbons used in hepatitis treatment. In 1997 she was granted the Royal Society/NATO Fellowship
and moved to the UK to continue her
research and contribute to the establishment of the biomaterial research
group at Brighton University. Since
1999 she worked as Postdoctoral and
then Senior Postdoctoral Researcher at
Huddersfield University where she was
also involved in teaching and degree
franchising. Her basic research on developing advanced analytical and processing thermal methods was picked
up by the industry and since 2004 she
worked as a Core Scientist at Johnson Matthey plc. After that she was involved in a biofuels project at Cardiff
University and a trace contaminants
project at Leeds University. In 2010 she
joined the Food and Environment Research Agency as a Business Development Manager with the focus on
European and national research funding opportunities and then moved on
to Fera’s science strategy team where
she is responsible for science outputs
and impact analyses, and contributes
to the work of Science Director in the
development and implementation of
the agency science strategy. Elena
also is involved in the review and evaluation of EU R&D framework projects.
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Characterization of
Slovenian milk and dairy
products using elemental
composition and stable
isotopes

Niv e s O g r i n c , D o r i s
P oto č n i k , Da r ja
M a z e j , M a r ija n
N e č e m e r , David H e at h

Jožef Stefan Institute,
Jamova 39, 1000 Ljubljana,
Slovenia
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The development and application of analytical tools for the verification of geographical
origin, production origin and species origin of food products is one of the main topics in
food science. The presented work uses stable isotope ratios and elemental composition
to determine the regional provenance of milk and dairy products.
The first database of authentic Slovenian cow, sheep and goat milk and cheese has
been established. The database includes isotope values (δ18O values and δ2H) in milk, the
isotopic composition of carbon and nitrogen in casein (δ13C and δ15N) and the elemental
composition from four different geographical regions in Slovenia: the Alps, the Dinaric
Alps, the Pannonian Plain and the Mediterranean.
The δ2H and δ18O values were measured directly in milk after equilibration with reference
CO2 at 25 °C for 24 h. The equilibration for δ2H measurements was carried out in the
presence of a Pt catalyst. Measurements were performed on a GV Instruments isotope
ratio mass spectrometer (IRMS) with an IsoPrime MultiFlow -Bio equilibration unit. The
δ13C and δ15N values in casein were measured separately on a Europa Scientific 20-20
continuous flow mass spectrometer with an ANCA-SL solid-liquid preparation module.
Concentrations of P, S, Cl, K, Ca, Zn, Br, Rb, Sr were analysed using reflection X-ray
fluorescence spectrometry (XRF), while trace elements (Mn, Fe, Cu, As, Se, Cd, Pb)
were determined using inductively coupled plasma mass spectrometry (ICP-MS). Two
preparation methods were used prior to analysis by ICP-MS: microwave digestion and
dilution with a solution containing ammonia, EDTA and Triton X-100 and a direct method
for determining As, Cd and Pb.
The results show that the use of stable isotopes in a combination with elemental
composition is the most appropriate method for verifying the declared geographical
origin. The most significant variables were Cl, Ca, Zn, K in δ13C during summer, while in
winter Cl, K, P, S, Mn and δ15N were more significant. The overall prediction ability was
91.4%. Furthermore, stable isotopes of light elements in combination with elemental
composition are also useful in distinguishing sheep and goat milk and cheese from cows.
The prediction ability was 95.2%.
This research represents a part of the ERA Chair ISO-FOOD for isotope techniques in
food quality, safety and traceability.

nives.ogrinc@ijs.si
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geographical origin and
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using stable isotope
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In this presentation the use of stable isotopes of hydrogen, carbon and oxygen in oil
and carbon in individual fatty acids will be outlined. A study was performed on olive oil
samples from different regions (Brda, Slovenia, Istria, Croatia, and Montenegro).
In addition, sensory and chemical analyses were obtained and all the samples were
classified in accordance with Regulation EEC/2568/91 and related annexes (the last
No.1989/2003) as extra virgin olive oils. All measurements performed on genuine olive
oils were used to upgrade the database in 2006, 2007 and 2008.
The bulk olive oil samples all have isotopic compositions between –31.6‰ and –29.1‰
and a similar range of δ13C values in individual fatty acids. Oils from Istria, Slovenian and
Montenegro had slightly lower δ13C values and show more variability. We also observed
increased variability in fatty acid composition in oils from different cultivars from
Montenegro. The δ13C values also depend not only on geographical origin but also on the
year of production.

In all three sampling periods the ratio of δ13C 16:0:δ13C 18:1 deviates from 1:1, which
unfortunately means that that this ratio cannot be used an indicator of adulteration that
had been anticipated in previous studies. In the case of the δ18O values, these increased
from Brda in Slovenia (23.2 ±0.3‰) to Montenegro (25.4 ± 0.5‰), while δ2H values
decreased from -150 ± 5‰ in Brda to -153 ± 3‰ Montenegro.

Significant differences were also found for different production years and in some
cases between the different cultivars. Measurements of isotopic composition of genuine
olive oils and fatty acids in combination with δ18O and δ2H values were further used to
determine the geographical origin of olive oil. The most significant variables were δ13C 18:1,
δ13C of oil and δ13C 18:0 with the overall variability of 83%.

nives.ogrinc@ijs.si
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Development of a novel
framework for the risk
ranking of pathogens in
Irish poultry

R e dmo n d, G . A . , Ay ba r
Ba r boz a , B .U. , B u tle r , F
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College Dublin, Ireland

A b s t r act

Risk is a combination of the probability of exposure and the severity of the hazard. The
objective of this study was to develop a novel risk ranking framework to rank the risk of
pathogens in Irish produced poultry meat based on the combination of the occurrence
of these pathogens in poultry meat together with severity of disease associated with the
pathogen.
A systematic review of the literature and publicly available data was undertaken
to collect data regarding the occurrence of selected pathogens on Irish produced
poultry meat. An ICMSF classification provided a basis to categorize the severity of the
pathogens. Pathogens considered included Campylobacter spp., Salmonella spp., Listeria
monocytogenes, and verotoxigenic E. coli. Data collected relating to the occurrence
of Campylobacter in Irish produced poultry was used to derive a time series plot of
occurrence.
To summarise the data, a box plot was also constructed to represent the lower and upper
quartiles values and the median of the data. Similar box plots were constructed for the
other pathogens and combined into a single plot which represents a two dimensional risk
ranking of pathogens in Irish produced poultry.
The pathogens were ordered on the x axis of the plots in line with the ICMSF classification
for severity. The individual boxplots gave an indication of the occurrence; a measure
of how likely will be the exposure of the pathogen. As expected, Campylobacter spp.
emerged as the pathogen of most concern in Irish produced poultry given its high
occurrence.

f.butler@ucd.ie
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Organic farming has been rapidly developing during the last few years in Europe and
gets more and more popular on food markets. Despite the lack of scientific evidence that
organic foods are significantly safer or healthier than conventional foods, consumers keep
in mind that organic food products are better than conventional products.
The policy of quality and origin, developed for many years as the signs of origin (i.e AOP/
GPO in Europe) and agricultural labels (i.e. TSG or traditional speciality guaranteed;
the French label AB for organic farming) proves to be in accordance with the current
aspirations of the consumers. But food traceability is mostly guaranteed by administrative
means (EU Regulation N° 178/2002), that is why it is important to develop reliable
analytical tools to ensure traceability and authentication of foods, notably organic foods.
Our hypothesis is that agricultural treatments associated with organic and conventional
farming types have differential effects on food microbial communities. In other words,
we believe that agricultural practices have an impact on the microbial flora of food.
Therefore, it should be possible to differentiate organic foods from conventional foods by
comparing their food-associated microbial communities.
To test this hypothesis, the microbial communities associated with organic foods were
analysed using molecular biology tools and compared to other farming types. The impact
of the mode of production on fungal and bacterial flora was observed on different type
of fruits: peaches and nectarines, bananas and apples. For each fruit type, sampling was
performed on the same variety growing in the same geographical location. This allowed
the effect of treatments on the microbial flora of fruits to be measured. Remarkably,
statistical analyses of our data showed that fruit samples tend to group according to their
farming type (conventional and organic). Data collected from two consecutive harvest
years suggest that variability caused by the sampling year or the position in the field is
negligible when compared to the variability related to farming type.
So, we demonstrated that the microbial composition of food (on a given geographical
location) is mainly related to farming practices and could be used to authenticate
organic fruits. This study might lead to the creation of a robust analytical tool, fast and
inexpensive to allow the discrimination of organic foods from conventional foods.

celine.bigot@cirad.fr or celine.bigot83@hotmail.fr
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Tomato passata is one of the ‘pillars’ of the Mediterranean diet and is a typical Italian
product that by law must be obtained exclusively from fresh tomatoes. For this reason
Italian law provides for use of the δ13O of vegetal water to determine whether passata
(Brix of up to 12) is genuine or has been obtained by diluting tomato paste (Brix higher
than 12). However, the same law gives no indication of reference limits for this parameter.
In this study an extensive dataset of over 1000 samples were collected in different years
(from 2004 to 2012) along the Italian tomato product production chain (tap waters,
juices, passata, pastes). In all the samples collected the content of water δ13O was
investigated.

This parameter was shown to be statistically different in the four classes of products,
increasing from water to juice and paste, in relation to the different degree of evaporation
taking place during the preparation phase. Moreover, the δ13O of vegetal water, due
to the contribution of the lower δ13O values of tap water during dilution, was highly
effective in distinguishing genuine passata from watered down paste, also in the case of
passata previously concentrated up to 11.9 Brix. On the basis of these results two lower
threshold values are proposed: -1.4‰ for ‘raw’ passata and -2.9‰ for passata previously
concentrated up to 11.9 Brix.

luana.bontempo@fmach.it
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Stable isotope ratios (SIRs) of C, N, H and O have been exensively used in fruit juices
quality control (ENV and AOAC methods) to detect added sugar and the watering down
of concentrated juice, practices prohibited by European legislation (EU Directive 2012/12).
The European Fruit Juice Association (AIJN) set some reference guidelines in order to
allow the judging of the genuiness of a juice. Moreover, various studies have been carried
out to determine the natural variability of SIRs in fruit juices, but none of these has
investigated SIRs extensively in authentic citrus juices from Italy.
In this study authentic citrus juice samples were officially collected in Italy by the Italian
Ministry of Agricultural and Forestry Policies from 1998 onwards for a total of about 500
samples. The samples were investigated for their content of (D/H)I and (D/H)II in ethanol
and δ13Cethanol, δ13Cpulp, δ13Csugars, δ18Ovegetalwater, δ15Npulp, and δ18Opulp using Site-Specific Natural
Isotope Fractionation-Nuclear Magnetic Resonance (SNIF NMR) and Isotope Ratio Mass
Spectrometry (IRMS), respectively.
Here are presented the characteristic ranges of variability in SIRs in genuine Italian citrus
juice samples as well as their relationships, and compliance with the limits indicated by
the AIJN and others proposed in the literature. In particular, the Italian range of values
was found to be not completely in agreement with AIJN guidelines, with the risk that
genuine juices could be judged as not genuine. Variety seems not to influence SIRs,
whereas harvest year and region of origin have some influence on the different ratios,
although their data distribution shows overlapping when principal component analysis is
applied.

luana.bontempo@fmach.it
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Securing the food chains from primary production to consumer ready food against
major deliberate, accidental or natural “chemical, biological, radiological and nuclear”
contaminants is a prerequisite for food safety. Spices and herbs are among the top
notifications in the Rapid Alert System for Food and Feed, which indicates the need for
monitoring this commodity.
Within the EU-project SPICED, among others, fingerprinting methods are evaluated
and improved to ensure authenticity of spices and herbs and to develop approaches for
identifying chemical contaminations within these commodities.
Non-targeted analytical approaches aim to capture as many compounds or features
as technically possible within in one measurement to derive a comprehensive insight
in the composition of food samples. In this study, authentic and adulterated paprika,
pepper and basil samples were investigated (i) to determine the data space of noncontaminated samples and (ii) to identify samples adulterated with material of lower
quality or contaminants such dyes. For this, the chemical fingerprints of these spices
and herbs were detected by nuclear magnetic resonance (NMR) spectroscopy and
Fourier transform infrared (FTIR) spectroscopy and subsequently analyzed by principal
component analysis (PCA).
Characteristic fingerprints were revealed for each herb or spice with both detection
methods. Authentic basil samples result in a smaller variation than authentic pepper
and paprika samples based on non-polar NMR measurements. Further, paprika samples
adulterated with beetroot can be clearly separated on the basis of FTIR measurements
and PCA evaluations. Together, this shows the potential of spectroscopic analysis to
determine adulterations of spices and herbs.

janet.riedl@bfr.bund.de
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In order to apply PCR and other DNA amplification based methods, a critical step in the
case of complex and highly processed food and environmental matrices, is the DNA
extraction and purification. This step should ensure an efficient recovery of nucleic
acids and at the same time the removal of PCR inhibitors. Oil samples are especially
cumbersome matrices for the extraction of nucleic acids since they present very low
amounts and highly fragmented DNA, due to the processing and refining treatments,
and compounds that might inhibit the polymerase activity. Microfluidics offers the
benefits associated with miniaturization of bioanalytical techniques, and allows a high
surface area for DNA interaction compared with traditional SPE-based DNA extraction
protocols, without increasing the volume of analysis which would decrease the final DNA
concentration.
Microfluidic systems have being designed for high efficient DNA extraction and
specifically tailored for complex matrices, following recent advances in microscale solid
phase extraction (µSPE). Our microfluidic prototype is fabricated on PDMS and contains
thousands of closely arranged micropillars specifically functionalized to maximize the
DNA yield. The DNA purification procedure involves the loading of biological sample
and the DNA binding to the functionalized pillars, the rinsing of the devices with buffer
(wash step) to remove any unbound material, and finally, the passing of an elution buffer
through the device to elute the purified DNA.
Out coming solutions during all the steps of the DNA extraction procedure are evaluated
in order to establish the best approach in terms of yield and purity of the DNA solution.
Total DNA quantification through UV fluorescence in presence of a DNA dye, show
the retention and subsequent elution of DNA on the functionalized devices versus
the non-binding of DNA on non-functionalized devices. Systematic studies are being
performed to maximize the efficiency in the extraction of complex matrixes such as
vegetable oil samples.

marta.prado@inl.int
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Olive oil is a food product with high commercial value that is often submitted to
adulteration with less expensive oils of other oil producing plants. Recently, frauds of
high economic impact have been reported, by mixing olive oil with cheaper hazelnut oil.
The addition of hazelnut oil can be detected by classical analytical tools only in elevated
concentrations, due to the high similarity of the chemical composition.
DNA-based methods represent an interesting alternative, allowing the detection of small
differences in the DNA sequences and the subsequent identification of adulterants.
However, most approaches for DNA analysis require high costs and technical expertise
and the quantification of a certain DNA target is challenging.
The presented work aims at the development of a sensing device that allows the
quantification of a DNA target by a colorimetric reaction. The trnL gene of the chloroplast
has been chosen, since it is universally present in all oil-producing plants and exhibit
sequence variations that allow the discrimination of the different plant species. The
discrimination is carried out by the highly specific Ligation chain reaction (LCR) that
distinguish two DNA sequences by just one different nucleotide and at the same time
amplifies a certain DNA target in a PCR similar cycling process. A specific probe has been
designed for the trnL gene of hazelnut and tested for the specificity against other oilproducing plants by LCR.
Afterwards, a model approach has been studied, combining LCR with gold nanoparticles
(AuNPs). AuNPs present unique and remarkable physicochemical properties, such as
the occurrence of a color change of the solution, once aggregation occurs. This makes
them suitable for the development of diagnostic devices with very simple optical
sensors, aiming the detection of the presence of a target DNA sequence. In this work, the
AuNPs are captured with oligonucleotide probes specific for a synthetic DNA fragment.
During LCR, the AuNPs are joined in the presence of the target DNA. The production
of AuNPs-agglomerates causes a color change that is in direct proportion to the initial
concentration of target DNA and is detected by UV-vis measurements. The approach
has been tested for different concentrations of target DNA. The results obtained in the
present studies demonstrate the specificity and sensitivity of the developed methodology
that exhibits a high potential to be applied for the quantification of hazelnut oil in olive oil.

karola.bohme@inl.int
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The Netherlands is the second largest exporter of agricultural products in the world.
Tomatoes, cucumbers and bell peppers are the most important Dutch agricultural
products. In the EU, the Netherlands and Spain have the largest bell pepper cultivation,
but there is increasing competition from other countries such as Israel and Egypt. With
the increase in global trade and free markets, there is a need for better regulation in
the food chain. The introduction of new EU law on the provision of food information to
consumers, including EU regulation 1337/2013 regarding the mandatory country of origin
(COO) of certain food products, has spurred the development of new methods and
techniques for the discrimination between foods of different origins, sources or farming
systems. Stable isotope analysis of the elements hydrogen, carbon, nitrogen, oxygen,
and sulfur has been applied for more than 20 years in food authentication and provides
information on the botanical and geographical origin.
In this paper, two approaches were investigated to discriminate between bell peppers of
different geographical origin. In the first approach δ18O data of pepper fruit water and
corresponding source water were determined and correlated to the regional GNIP (Global
Network of Isotopes in Precipitation) database values. The source water data correspond
with the local long-term GNIP averages and both show a good correlation with the
pepper data, with a constant isotope fractionation of about -4. For the second approach,
data from compound-specific stable hydrogen isotope analysis was used for classification.
On the basis of n-alkane fingerprinting data, two chemometric classification models
were developed to discriminate between peppers from different origin. First, a standard
Linear Discriminant Analysis (LDA) model showed that 90% of the Dutch peppers and
97% of the non-Dutch peppers were correctly identified, using both δ2H values and
n-alkanes relative composition as variables. Misclassification rates were calculated using
a Monte-Carlo 5-fold cross-validation. Classification of the pepper samples using kernel
density estimation (KDE) was also evaluated. The population distributions of Dutch versus
non-Dutch peppers were modelled using KDE (following dimension reduction by principal
component analysis). Comparable overall classification performance (97% of the Dutch
peppers and 90% of the non-Dutch peppers) was achieved, however the two methods
showed sensitivity to different samples. The proposed procedure provides a rapid tool for
pepper classification according to geographical origin and could serve as a technique to
verify compliance regarding geographic origin labelling of peppers.
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Providing information about the preserving method of a fish product is of enormous
importance for the perception of its quality by the final consumer. The substitution
and sale of frozen-thawed fish labeled as fresh is a widespread and difficult to unmask
commercial fraud, and a potential danger for the health of consumers.
Histology is a valid method to differentiate fresh from frozen-thawed fish, but not for all
species, in particular for cephalopods. Two-dimensional electrophoresis could help to
identify markers for rapid screening of samples to find fraud, as we did on tissue samples
of musky octopus (Eledone moschata).
Ten samples of certainly fresh Eledone moschata were divided into two aliquots, the
first aliquot was immediately processed to extract the proteins, while the second aliquot
was frozen at -20 ° C for 72 hours and subsequently thawed and processed to extract
the proteins. Samples were provided from a fish market by an official veterinarian. 10%
homogenates in lysis buffer were centrifuged and supernatant were quantified with
Bradford method. For protein purification, solubilisation, denaturation and reduction, an
aliquot of 360 μg ml–1 of total protein per sample was added to 150 μl of a buffer solution.
Samples were incubated overnight and loaded by cup loading system on rehydrated IPG
strip (pH3-10NL, 18 cm) for isoelectric focusing (IEF).
Before transfer to the polyacrylamide gel for the second dimension, IPG strips were
washed both with reducing and alkylating solution. The second dimension was performed
with homemade 8–16% polyacrylamide gels. After electrophoresis, gels stained with
Blue Silver. Images were acquired and subsequently analysed with BioNumerics® 2D Gel
Types software. Protein maps were then compared to detect qualitative and quantitative
differences between the samples from the two groups.
About 280 spots were detected in each map and preliminary analysis showed a
significant reduction of two spots in all ten samples, with a molecular weight of about
45-50 kDa and an isoelectrical point of about 6,5-7. The present study provides a 2DE
comparative analysis to differentiate frozen-thawed from fresh musky octopus. Clearly,
further analysis on a larger number of animals will be necessary to verify the potential of
the two spots as biomarkers. If data will be confirmed, an identification of the proteins of
interest by mass spectrometry will open the way for future studies to develop a rapid and
accurate test, providing a useful tool for producers and official authorithies.
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According to the law, wine vinegar comes from the fermentation of fresh grape or must.
Vinegar cannot contain acetic acid obtained by synthesis or from the fermentation
of beet and cane sugar and cannot come from dried grapes diluted with water (the
so-called ‘raisin vinegar’ produced in some Mediterranean countries). This is also valid for
PGI Balsamic vinegar from Modena, a salad dressing today renowned all over the world,
obtained by mixing wine vinegar and grape must.
In the case of wine, since 1991 the fraudulent addition of water, cane and beet sugar
has been detected by analysing D/H and 13C/ 12C in ethanol and 18O/ 16O in water and by
comparing the results with those in an official databank. In the case of vinegar, studies
about the application of these techniques to balsamic vinegar and an official vinegar
databank are lacking.
In this work we investigated whether the analysis of stable isotope ratios D/H and 13C/ 12C
in ethanol and acetic acid and of 18O/ 16O in water can be applied to the ingredients of
ABM to evaluate their authenticity. We found that impurities in the extraction solution do
not affect the 13C/ 12C of acetic acid, nor are the D/H values of acetic acid affected under a
composite NMR experiment. The sr and sR are comparable in wine vinegar and ABM and
generally lower than those quoted in the official methods. This means that the validation
parameters quoted in the official methods can also be applied to the ingredients of
ABM. In addition, we found no changes in the isotopic values from wine to vinegar and
to ABM, and from the original must to the ABM must, providing experimental evidence
that reference data from wine databanks can also be used to evaluate the authenticity of
vinegar and ABM.
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Cardiovascular disease (CVD) is a major concern in many Asian countries. It is largely
preventable unhealthy lifestyle patterns (e.g. poor dietary habits, smoking, sedentary
lifestyle) account for nearly 80% of CVD. Among these, diet has been identified to exert
a crucial role. Changing the dietary intakes of populations living in Asia to a cardioprotective diet could possibly reduce risks of CVD.
Traditional Mediterranean dietary patterns have been associated with greater longevity
and lower rates of CVD. Like the Mediterraneans, people in Asia are known to love their
food and food plays a major cultural-promotion role. Hence, it will be beneficial for
Asians to identify both culturally appropriate and readily available foods that share similar
cardio-protective effects as conferred by the ingredients of Mediterranean Diet (MD).
Some of the key ingredients of the MD (e.g. olive oil, red wine and fatty fishes like salmon)
have experienced an increase in export from European countries in recent years to Asia.
Throughout the whole export food chain, several of these food exports face possible
threats from fraudulent imitations being made (e.g. either via mislabelling or made
inauthentic by using or mixing with inferior constituents).
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Selling fish products as fresh when they have actually been frozen and thawed is a
common fraudulent practice in seafood retailing. Differently, selling fresh fish when fish is
intended for raw consumption is a sanitary fraud, as it is expected to be frozen at -20°C
for at least 24 h or -35°C for at least 15 h, in order to reclaim parasites.
To fulfil EU requirements, since 2009 at Istituto Zooprofilattico Sperimentale del
Piemonte, Liguria, Valle d’Aosta a histological method to identify fish as fresh or frozen
has been validated and accredited, based on microscopic observation of the lesions
caused by freezing on fish muscle. This method has the following performance: sensitivity
90,70% (CI 95% 82.49% - 95.90%), specificity 92.59% (CI 95% 75.71% – 99.09%) and
is now in place for official controls. The method was validated independently from the
species analysed.
The aim of this study was to apply a dedicated software to automate histological analysis
in order to set up a rapid, cost-effective and high throughput method that would permit
the discrimination between fresh and frozen-thawed fish. The final goal was to evaluate
the potential use of a software-based image analysis method as an official routine
screening tool fulfilling the EU requirements stated in the EC Regulation No. 882/2004.
Seventy-six histological slides (49 prepared from thawed fish and 27 from fresh fish) were
prepared for the study; two low magnification (10x) microscopic pictures were taken
from each sample and then analyzed with the software. The final result was expressed as
number of optical empty spaces. Results were collected on a data sheet and statistically
analyzed.
Method validity was measured using the mean value of the number of optically empty
spaces in the two pictures taken. To discriminate between thawed fish and fresh fish, the
cut-off value of 10.5 optically empty spaces was chosen, providing sensitivity of 94 % (
95% CI : 83%-99%) and specificity of 100% (95% CI: 87%-100%).
Our results suggest that the software used to automate histology is a highly valid tool
for distinguishing between fresh and frozen-thawed fish, irrespective of the fish species
analyzed.
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There is increasing evidence that hormones and hormonally-active agents, also present
in our environment, food and water, can affect human health by disrupting the endocrine
system. In livestock production, the illicit use of hormonally-active compounds has been
widely described so far, among these, one of the most commonly reported class of
chemicals is that of synthetic glucocorticoids (GCs).
As demonstrated for estrogens and androgens, bioassay activity-based screening
combined with chemical identification could provide an optimal way to detect the illegal
use of growth promoters.
For the first time, this study proved the applicability of a cell-based assay, a reporter
gene assay, in detecting GCs in bovine urine samples. The validation study covered the
most widely used synthetic molecules: flumethasone, dexamethasone, betamethasone,
methylprednisolone, and prednisolone. The pro-hormone prednisone, inactive on the
bioassay, was not included. The validation protocol of this qualitative screening method
was developed conforming to the Commission Decision 657/2002, and comprised
verification of detection capability (CCβ), specificity, ruggedness and stability.
The study was carried out using prednisolone, compound that showed the lowest GC
activity on the method. Twenty-five representative blank urine samples were selected
and spiked with 5 ng mL-1 of this hormone. All blank and spiked urine specimens fulfilled
the CCβ criteria, moreover the method resulted as being specific and sound, GCs in urine
were stable for at least 30 days.
This study demonstrates that a reporter gene assay based on stably transfected
human bone cell is suitable for the qualitative analysis of bovine urine samples. This
method enables the detection of low levels of synthetic GCs in matrix (< 2 ng mL-1 for
flumethasone, dexamethasone, betamethasone; < 4 ng mL-1 for methylprednisolone; 5 ng
mL-1 for prednisolone), with the advantage of detecting new or unknown molecules and
cumulative effects of low-level mixtures with glucocorticoid bioactivity.
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Poultry is a perishable product which requires careful control of temperature during production
and retail processing. Regulation (EC) No 1234/2007 requires that poultry is marketed either
as fresh or frozen, but previously frozen meat can not be sold as “fresh”. Since that chicken
is on its way to becoming the world’s favourite meat and fresh poultry meat is not visibly
different from previously frozen one, there is a potential far fraud of storage declaration and a
suitable analytical method, capable of distinguishing between fresh and frozen meat is required
for Official Control. In literature there are numbers of reports on histological studies for the
discrimination of fresh vs. thawed meat. More recently, the HADH assay has been subjected to
a European inter-laboratory study organized by LGC Laboratory of the Government Chemist.
This 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.
In the present study the applicability of the two analytical methods i.e. histology and
determination of HADH activity, as tools for detection of previously frozen poultry meat, was
tested.
Chicken carcasses were collected at the slaughterhouse. For histology, twenty fresh chicken
breast samples and forty frozen (stored at -18°C for different time periods) were obtained.
Samples were stained with haematoxylin-eosin, examined by light microscopy and classified
as positive (frozen) when optically empty spaces caused by ice crystal were observed. The
HADH study was carried out on forty of the sixty chicken breasts examined with histology:
twenty fresh and twenty frozen samples (stored at -18°C for at least 48 hours). Sensitivity and
specificity of the two tested methods were calculated in order to asses their applicability in the
official control as stated in the EC Regulation No. 882/2004. Cohen’s kappa was calculated as
measure of inter-rater agreement for the histological method.
Histology resulted in 100% sensitivity (CI SE 95%: 91,2%-100%) and 70% specificity (CI SP 95%:
45,7-88,1%), as the fresh samples demonstrated microstructural damages caused by sample
processing. Cohen’s kappa was 0,757 (CI 95%: 0,578-0,936) showing substantial inter-rater
agreement. For HADH test, the cut-off value of 0,55 was calculated to correctly distinguish
fresh from frozen samples, this value scarcely differ from the value obtained from the interlaboratory study. The HADH method resulted in 100% sensitivity (CI 95%: 83-100%) and 100%
specificity (CI 95%:83-100%).
Our results confirmed the suitability of both tests for the identification of chicken as fresh or
frozen. The study shows that the application of the HADH assay can represent a valid and
reliable tool to enforce legislation relating to the marketing of chicken within the European
Union and can offer protection to consumer and legitimate traders against the illegal practice
of selling previously frozen poultry meat as “fresh”.
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Sudan Red azo-dyes are normally used to colourize waxes, oils, petrol, solvents and polishes.
They are categorized as class 3 carcinogens by the International Agency for Research on
Cancer (IARC), and, therefore, are illegal as food additives according to both FDA and the
EU. The European Commission requires products to have documentation confirming the
absence of Sudan Red dyes. Since 2003, European nations have required random product
testing and testing of suspected adulterated products, with a detection limit (LOD) of
0.5- 1 mg/Kg. Due to the continue illicit use of Sudan Red dyes as food colourants, their
determination in different food matrices, especially in chilli and tomato sauces and related
products, has received during the recent years increasing attention all over the world(1).
Thus it is of particular interest the availability of analytical methods that are sensitive and fast
both to protect consumers from frauds and to not excessively interfere with the distribution
chain needs. In the present study we developed an easy and fast method to extract and
detect Sudan Red dyes in tomato sauce, by Direct Sampling Analysis (DSA) coupled with a
High Resolution Mass Spectrometer (AxION2 TOF - Perkin Elmer).
Stock solutions (1mg/ml) of Sudan I, II, III and IV (Sigma Aldrich) were prepared in ethylacetate. A tomato sauce in which Sudan dyes were demonstrated to be absent was
considered as the blank and used to prepare samples singly spiked with the four Sudan
dyes from 0.1 to 10 mg/Kg. Sudan extraction from spiked tomato sauce was obtained by
mixing 2 g of sauce and 2 ml of n-exane.
10ul of each sample (supernatant) were pipetted directly onto the stainless mesh of the
AxION DSA for ionisation and analysis. Measurement was run in positive ionization mode
with flight voltage of -10000V. Mass spectra were acquired in a range of m/z 100-2000 at
an acquisition rate of 1 spectra/s. To obtain higher mass accuracy, calibration solution was
infused into the DSA source at 10 µl/min.
Mass spectra of the four dyes spiked in sauce at the examined concentrations were all
identified: the detection limit (LOD), evaluated as the minimum concentration of analyte
that provides a spectrum in which an exact mass measurement is feasible, was 0.1 mg/Kg
with an error value lower than 5 ppm for each Sudan dye solution and sauce. The whole
analysis of one sample took two minutes.

In conclusion, the applied method was able to reveal the presence of Sudan Red dyes
in tomato sauce at concentration even lower than the LOD requested by EU. This high
sensitivity, along with the simple treatment of the samples and the speed of the analysis,
makes the DSA- AxION TOF-MS a promising tool for large scale testing applicable in
control programmes, mainly if the results obtained for tomato sauce will be reproduced in
other matrices too.
1)Rebane R. et al.: A review of analytical techniques for determination of Sudan I–IV dyes in food matrices. Journal
of Chromatography A, 1217 (2010) 2747–2757.
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Local production and import of chicken filets in Europe and the Netherlands is a multimillion
euro industry. Meat products may be susceptible to fraud, because economical gain can
be substantial. As moisture and protein are the major value components of chicken filets
(on average a total of 98%), regulations concerning authenticity mainly focuses on the
determination of these parameters. The EC regulation 543/2008 describes the official methods
for the moisture and nitrogen (Kjeldahl, protein) content (NEN-ISO 1442:1997 and NEN-ISO
937:1992).1 The ratio of both parameters should not exceed a maximum value as has been set in
the EC regulation. Both determinations are performed using homogenized chicken samples. A
severe disadvantage of this procedure is that the total analysis procedure is lengthy (minimum
2 days) and it also restricts the number of chicken filet samples that can be checked. As second
issue, adulteration often remains undetected when looking solely to the moisture – protein ratio.
For example “thawed filets” can be offered as “fresh chicken filets” in supermarkets, deceiving
the consumer. Due to the meat exudate of the thawed filets, the moisture – protein ratio is often
lowered and adulteration stays undetected.
Near-infrared spectroscopy (NIRS) has been performed successfully on homogenized meat
samples for protein, moisture and fat determination before as an alternative fast method.2-4
However this has rarely been performed non-destructive. Therefore in this study, NIRS was
explored as a fast tool for non-destructive determination of fresh-thawed filets, presence of
foreign additives (salt and porcine gelatine) and the moisture – protein ratio. Results showed
that, due to the inhomogeneity of the filets, traditional principal component analysis and
principal component regression methods showed little correlation with the sample laboratory
values, and multiple rapid measurements of single products did not improve prediction of
samples. However, machine learning algorithms like support vector machine classification and
regression, linear discriminant analysis and K nearest neighbours algorithms were found to
be very suitable for accurate classification and regression. Extensive external validation of the
classification models showed as little as 2 to 3% false negatives. The regression model could
approach the moisture-protein ratio within an average value of 0.07 from the actual ISO value.
Concluding, NIRS in combination with machine learning algorithms show a large potential for
non-destructive measurement of meat parameters. This opens the possibilities to inspect meat
on-site before proceeding with costly laboratory analysis.

yannick.weesepoel@wur.nl
1) EUR-Lex, European law. Last visited 14th October 2014. http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=O
J:L:2008:157:0046:0087:EN:PDF
2) Anderson, S. Determination of Fat, Moisture, and Protein in Meat and Meat Products by Using the FOSS
FoodScan™ Near-Infrared Spectrophotometer with FOSS Artificial Neural Network Calibration Model and
Associated Database: Collaborative Study. Journal of AOAC International, 2007. 90 (4): p. 1073–1083.
3) McElhinney, J., Downey, G., and Fearn, T., Chemometric processing of visible and near infrared reflectance
spectra for species identification in selected raw homogenised meats. Journal of Near Infrared Spectroscopy, 1999.
7(3): p. 145-154.
4) Cozzolino, D. and Murray, I., Identification of animal meat muscles by visible and near infrared reflectance spectroscopy. LWT - Food Science and Technology, 2004. 37(4): p. 447-452.
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Food fraud is a collective term encompassing the deliberate and intentional substitution,
addition, tampering or misrepresentation of food, food ingredients or food packaging,
labeling, product information or false or misleading statements made about a product for
economic gain that could impact consumer health1.
Recent food fraud scandals around the world have further increased the need to
strengthen companies’ ability to combat fraud within their own organizations and across
their supply chain. However, current food safety management systems (FSMS) are not
specifically designed for fraud detection or mitigation. In addition authorities, consumers
and other stakeholders expect food companies to act proactively to mitigate food
fraud risks. The increased fraud pressure requires robust FSMS which not only address
food safety, defense and quality issues but also food fraud. The Global Food Safety
Initiative (GFSI) will add new requirements in the upcoming revision of its Benchmarking
Requirements document in 2016, requiring food companies to undertake food fraud
vulnerability assessments and prepare control plans to mitigate fraud risks.
Food fraud is an economically motivated crime. In contemporary criminology,
economically motivated crimes are seen as the outcome of the convergence of the
three elements 1) opportunities, 2) motivations, and the 3) absence of control measures.
The new fraud vulnerability assessment concept takes the criminological framework
as starting point. The three elements are the main factors determining a company’s
vulnerability to food fraud. The elements are producing risks in the following manner:
Opportunities and motivations are created by the company’s internal and external
environment and are potential fraud risk factors. The potential risk resulting from these
two elements can be mitigated by the third element: the control measures due to the
company’s FSMS and/or external controls in the chain/industry network and/or legal
frameworks.
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The quality and safety profiles of foods are correlated with the concept of “Food
Integrity”, particularly regarding the authenticity and traceability features. Wine
represents a peculiar case, among some other “high value” food products, first because of
the very high value of some aged bottles and, secondly, because of its complex chemical
profile, requiring therefore specific and robust methods for their univocal profiling/
authentication.
The protection of local/regional wines with designation of origin (PDO) labels is necessary
for authenticity reasons and in order to protect consumers against frauds and speculation.
Although specific regulations exist in this matter (principally Council Regulation (EC)
No. 1234/2007, amended by Regulation EC 491/2009), quality wines are significantly
subjected to adulteration and frauds. Some reference methods based on stable isotope
ratio analysis (SIRA) by 2H-site-specific nuclear magnetic resonance (2H-SNIF-NMR),
13C-, and 18O-isotope ratio mass spectrometry (IRMS) are consolidated; some of them
have been adopted as official methods by the Commission of the European Communities
(EC).
The present poster resumes the experience gained in the TRAQUASwine project, having
as a major goal the assessment of the authenticity and the protection of the highest
quality Italian Nebbiolo-based wines (Barolo, Barbaresco and Gattinara).
The principal aims of the research were: i) to define the major characteristics of Nebbioloderived wines (chemotype, with particularly focusing on the bioactive compounds),
identifying molecular markers useful for quality control and wine traceability; ii) to
establish a comprehensive analytical approach, based on the exploitation of data mining
techniques for multivariate analysis, useful to the traceability and authentication of highquality wines produced in Piedmont using Nebbiolo grape.
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Non-drug hemp (Cannabis sativa L.) cultivation has recently been reassessed in many
Countries, included northern Italy, principally for fibre production (textiles, plastics and other
novel building materials). Besides fibre, hemp seeds flour and the high valued cold pressed
hemp seeds oil are particularly appreciated for foods and nutraceuticals production. Hemp
oil is characterized by a high unsaturated/saturated fatty acid ratio, the optimal 3:1 omega-6/
omega-3 essential fatty acids ratio, matching the balance required by human body, and by a
high content of alfa-linolenic acid.
China and Canada are the world-leading hemp producers; hemps seeds from these
Countries are largely used in Europe for food production. Long-lasting storage and
transportation are critical, because of the potential growth of toxigenic filamentous fungi,
which can lead to mycotoxins production and accumulation. Therefore, efficient analytical
methods for hemp traceability and a safety control on mycotoxins levels are required.
The use of Random Amplified Polymorphic DNA (RAPD) - a PCR-based technique largely
used in food area for the resolution of authenticity problems - has been exploited in this
work in order to identify and cluster some cultivars of hemp, particularly to discriminate
Italian ecotypes from foreign products. The rate of occurrence of aflatoxins and ochratoxin
A, evaluated by HPLC-MS, was also considered. Different ecotypes of hemp seeds coming
from Canada, China and different parts of Italy (Alessandria, Asti, Carmagnola, Vezza d’Alba
and Verona) were considered in this study.
RAPD protocol was applied by testing a set of 19 decamer oligonucleotides for 10 samples
(5 Italian, 4 Chinese and 1 Canadian ecotypes). Six primers were selected and considered,
as they gave reproducible and informative fingerprints useful to discriminate within Italian,
Canadian and Chinese cultivars. Amplification products were scored in a data matrix
for each primer/genotype. A classification analysis was carried out using Dice’s index of
similarity for all pairwise comparisons, and a phylogenetic tree was produced. The RAPD
approach appears to be effective in separating hemp seeds in groups based on their origin.
From the HPLC analysis, 40% of samples resulted contaminated by aflatoxins (B1 and G1),
even if their concentrations resided below the limits established by the European Union
(Commission Regulation EC No 1881/2006).
Concluding, the cheap and quick RAPD analysis of genetic material allowed distinguishing
among seeds from different geographical origin in an effective way.
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Abstract

Extracts from medical herbs are often used as dietary supplements intended to enrich
of the human diet, and provide nutrients that may be missing or are not consumed in
sufficient quantities. The presented study was focused on dietary supplements based
on the milk thistle purchased in the Czech and U.S. market intended to contribute to
improvement of health of livers and organism regeneration, because of high content of
antioxidant silymarin.
We developed and optimized the method for its determination in capsules and tablets
made from the dried milk-thistle extract, as well as in the milk-thistle oils. The method
is based on the sample extraction by the acetonitrile / water mixture, defatatting by
hexane, and analysis by ultra high performance liquid chromatography coupled with high
resolution mass spectrometry. The silimarin complex consists of stereoisomers, so that the
proper “baseline” chromatographic separation is needed.
The content of silymarin was then compared with producers’ declarations. Based on
this comparison, important questions concerning the results interpretation and usage of
“health claims” have been raised. Special attention has been paid for the milk-thistle oils
– not only silymarin, but the whole mass spectrometric fingerprint has been assessed
for the purpose of oils authenticity assessment. The ambient mass spectrometry
fingerprinting was used for this purpose.
The last topic investigated in this study was the content of mycotoxins in milk thistlebased preparations. These compounds may represent a significant risk for humans,
especially for those who use them from treatment of their health problems. The samples
were investigated for presence of 56 mycotoxins produced by Fusarium, Alternaria,
Penicillium, Aspergillus, Claviceps, and others.
To our surprise, some of these toxins were present at levels up to 10 mg/kg. For their
isolation, QuEChERS-based method was employed, for identification and quantification,
ultra-high performance liquid chromatography coupled with tandem mass spectrometry
was enabled.

milena.zachariasova@vscht.cz
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Authentication of
dried salted codfish
by fast PCR-HRMA

C. Tomás, M. A. Faria, I. M.
P. L. V. O. Ferreira

REQUIMTE, Department
of Chemistry, Faculty of
Pharmacy, University of
Porto, Portugal

Abstract

One of the most common forms of adulteration of fish-based products involves
replacement for other species of lower economic value. Atlantic cod (Gadus morhua, L.) is
one of the most consumed and exploited white fish with gastronomic relevance in several
European countries assuming a particular importance in Portugal where it is highly
consumed. As a consequence G. morhua is highly exploited provoking dramatic fish stock
depletion. In this framework the commercialization of different fish species, presenting
similar organoleptic and morphological characteristics, as if they were G. morhua, is
a very attractive practice for unscrupulous traders. Also, the increase in processed
products and the existence of a global market can lead to substitutions of species liberally
or accidentally. Some examples of substitutes are pacific cod (G. macrocephalus) and
Alaska pollock (Theragra chalcogramma).1,2
In the present work the barcoding gene cytochrome oxidase subunit I (COI) was
sequenced in specimens of the three referred species. Sequences were subsequently
aligned with several other from public databases. Single Nucleotide Polymosphisms
(SNP) were then identified and primers de novo designed for short amplicons targeting
these regions aiming at the development of an High Resolution Melting Analysis (HRMA)
method.
Samples of dried salted codfish (shredded, fillets and whole fish) from different
supermarkets were collected and stored at –20 ºC until use. Small aliquots of each sample
(50 mg) were subjected to standard DNA extraction and purification procedures. HRMA
was carried out for the COI gene using standard primers as well as the newly designed
ones. The technique proved to be very efficient in species discrimination using the
primers de novo designed targeting ca. 100 bp fragments.
The new primers performed far more efficiently then the direct analysis with the standard
primers targeting the 600 bp sequence amplified by the standard COI primers. PCR and
HRMA was performed in fast PCR mode allowing very short analysis time.
Species substitutions can be assessed by the present methodology in a very specific and
fast methodology permitting high sample throughput.

mfaria@ff.up.pt
M.A. Faria acknowledges the project “NORTE- 07-0124-FEDER-000069 - Ciência do Alimento”, co-financed by
“Programa Operacional Regional do Norte” (ON.2 – O Novo Norte)/QREN/FEDER.
1) Herrero et al. 2010. J. Agric. Food Chem., 58, 4794-4799.
2) Di Pinto et al. 2013. Food Chem., 141, 1757-1762.
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Exploiting DNA
markers for the
authentication of
Hypericum food
supplements
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Abstract

During the last years, the consumption of plant food supplements (PFS) containing
medicinal plants has been growing in popularity. Consequently, there has been an
increasing demand for plant material that can result in a higher number of frauds
(substitution of a higher cost medicinal plant for a closely related, but cheaper species)
and possibility of unintentional swap/misidentification of plants.
In both cases, the PFS integrity, efficacy and safety are compromised. Therefore,
methodologies for the unequivocal identification of plant species in PFS are required. In
this work, DNA-markers were used to specifically identify Hypericum perforatum (used in
for its antidepressive properties) and H. androsaemum (used as cholagogue and hepatic
protector) in several PFS samples (tablets, capsules, tintures and ampoules).
Different DNA extraction protocols, including in-house methods and commercial kits were
tested. The extracts were amplified by real-time PCR targeting reference genes (universal
eukaryotic and plant rubisco genes) and using species-specific primers targeting a
DNA barcode loci (matK gene). Best results were achieved for capsules an tablets using
Nucleospin Plant II extraction method, while for liquid samples using an in-house method
based on DNA precipitation with ethanol and centrifugation.
Although labeled, three samples tested negative for H. perfuratum. For some samples,
negative amplification was obtained regardless of the targeted gene and DNA extraction
method, pointing to some matrix interference, possibly due to DNA adsorption
phenomena to pharmaceutical excipients.

jamaral@ipb.pt
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A novel molecular
method for the
authentication of
Arabica coffee

Miguel Angel Pardo

AZTI-Tecnalia, Unidad de
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Abstract

Coffee is one of the most consumed drinks and in consequence its commercialization
has a relevant role in the food industry. The world coffee production is mainly focused
on two species Coffea arabica (Arabica) and Coffea canephora (Robusta). High quality
blends consist of 100% Arabica beans whereas lower quality coffee includes different
proportions of Robusta beans. The former is much more valuable and, as a matter of
fact, the authentication of Arabica and their proportion with Robusta blends is a major
concern.
During the last years, the methodologies based on the analysis of DNA have been
revealed as a powerful tool to authenticate food products. Moreover, the use of Real Time
PCR system (qPCR) for the detection and quantification of ingredients allows a rapid and
sensitive detection of a specific genomic DNA sequence in foods. In this study we have
developed a novel and sensitive qPCR method to identify the adulteration of Arabica with
Robusta.
This system is based on the detection of a specific polymorphism with fluorescent DNA
probes. The specific polymorphism is located in the chloroplastic trnL(UAA)-trnF(GAA)
intraspacer region. The methodology was successfully tested with almost 40 different
varieties of Arabica and Robusta beans obtained from different origins around the world.
Finally, different coffee powder mixtures were prepared and analyzed with this method
obtaining a 2-5% limit of detection.

mpardo@azti.es
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oxygen isotope ratio
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mass spectrometry
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Abstract

Ethanol is a very important potential 18O internal reference material in the detection of
water addition in fruit juices and wines, however, the lack of efficient analysis techniques
has greatly hampered the its application, it is a technical difficulty worldwide to develop a
rapid and accurate method.
As regards the ethanol 18O analysis in alcoholic beverages, it is essential to alleviate the
effect of water on the pyrolysis. However, as the published methods are time and labor
consuming, it is of particular importance to develop a direct method for aqueous samples
to enable the separation of all oxygen-containing compounds by an automatic equipment.
In this paper, one advanced method for the determination of 18O/ 16O of ethanol in
alcoholic beverage has been developed: Samples were diluted with acetone, and then
directly injected into GC, Oxygen-containing compounds were separated by PoraBOND Q
column, and ethanol was diverted to pyrolysis furnace with other substances vented.
The influence of water on 18O analysis was evaluated by adding different volume of distill
water and also by adding two types of water with different δ18O values. Spiked samples
analysis and Proficiency Test were used to identify the method accuracy. We consider
it is more disruptive or more revolutionary because of the technique difficulties for the
determination of oxygen isotope ratio in wines, spirits and other samples.
Following this method, time and labor cost are both saved for ethanol extraction from
water prior to sample injection are not needed any more, and more importantly, it was
accurate with excellent precision which meets the requirement for routine analysis. There
is no doubt that this method will contributes to the authenticity control of alcoholic
beverage.

zhongqiding@gmail.com
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Abstract

The increasing number of food frauds, mainly targeting high quality products, is
rising concern among both producers and authorities appointed to food controls, and
development or implementation of methods to reveal frauds are desired. Traceability is a
fundamental tool to guarantee food quality and safety, to protect consumer’s choice and
to value high quality traditional food such as PDO and PGI. The interest in DNA analysis
tools is growing because they are objective, irrefutable proofs and can be applied to
many food matrices, even though processed; hence they are acquiring an important role
in tracing and testing food origin and safety.
Among dairy products, traceability of traditional cheeses produced in small farms is a
challenging issue. It seems feasible that, in order to increase the product supply and to
transform surplus milk, an amount of sold cheeses does not originate from the authorised
farms. Since nothing is known on the hygienic conditions of the unauthorised farms,
consequences on consumer health could occur. Traceability of dairy products through
DNA analysis arises some technical challenges as cheese comes from bulk milk, which
contains DNA from different cows of the farm and undergoes through consistent changes
during ripening.
Aim of this study was to set up a genetic tool for origin traceability of traditional dairy
products. We investigated the use of STRs to create a DNA fingerprint of small dairy
farms and to assign dairy products (milk and cheese) to the corresponding producer.

pierluigi.acutis@izsto.it
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Abstract

Food Integrity Network is developed as part of the EU Food Integrity project.
Food Integrity Network aims to bring together all major stakeholders and experts in the
area of food authenticity, quality and safety. Producers, distributors, processors, retailers,
regulators, researchers, enforcers and consumers can join the network as stakeholders
and/or experts. The primary objective of the networks is sharing intelligence on incidence
of food fraud and forming stakeholder/expert groups with shared interests in detection,
methodology, open innovation and knowledge transfer in relation to food authenticity,
quality and safety.
Members of the network are selected to form expert panels with relevant expertise
in specific fraud issues, food commodities, analytical methodologies or other topics
as required. The expert panels will be made accessible for interaction with European
Institutions such as the European Food Safety Authority and DG SANCO.
To join, search and participate in the network activities, please use the link:
https://secure.fera.defra.gov.uk/foodintegrity/expertdb/index.cfm

elena.fesenko@fera.gsi.gov.uk

53

Beef glorious
beef, is it
Scottish?

Celine Pye, Leticia
Gaitero, Gareth Rees,
Katharina Heinrich,
James Donarski

Food Quality and Safety
Programme, The Food and
Environment Research
Agency, York, UK

Abstract

Consumers in the UK are increasingly interested in regional foods. The reasons for this
vary from (a) patriotism, (b) decreased confidence in the quality and safety of food
produced outside their local region or country, (c) characteristic organoleptic or culinary
qualities or (d) concerns about ‘food miles’.
Additionally, on-going implementation of the EU Food Information Regulation [(EU) No
1169/2011] significantly extends the information required for consumers on the origin of
foods they consume, specifically meat and meat products.
The first British Beef Origin Project# (BBOP 1, FA0205) developed a database for
verification of beef origin using multi-isotope and multi-element analysis. A lack of stable
isotope data of authentic beef samples from Scotland and Northern Ireland has been
identified.
The isotopic data gathered during the Scottish Beef Origin Project (SBOP, FS515009),
initiated in 2014 as part of BBOP 2 (FA0152), will complement the existing data base.
The sampling strategy and the preliminary light stable isotope data, measured at Fera, are
presented.
The goal is to establish a tool to monitor routinely Scottish beef origin claims.

celine.pye@fera.gsi.gov.uk
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Abstract

The alcohol denaturant project is part of the Commission Anti-Fraud Action Plan.
The project aims to harmonize the alcohol denaturing formulations which currently exist
across the EU. Denatured alcohol is attractive to fraudsters to clean it up and make
illicit drinking alcohol. This is due to abuse of the excise duty exemption. Detection of
illicit “cleaned up” denatured alcohol is only possible due to the inclusion of a chemical
analytical marker, as well as the consumer protection effects of a foul tasting and smelling
agent. It is impossible to completely remove the marker without significant cost. The
project aims to bring together all major stakeholders and experts in the area of spirit
authenticity, quality and safety. Producers, distributors, processors, retailers, regulators,
researchers, enforcers and consumers can contribute to the project providing data on
fraud cases and examples of removability tests done on illicit spirit.
The primary objectives of the project are ensuring the smooth working of the Single
Market and the protection of the exemption from abuse, by sharing intelligence on
incidence of spirit fraud, detection techniques, methodology, open innovation and
knowledge transfer in relation to spirit authenticity.

heather.jones@ec.europa.eu
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Abstract

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.
Botanicals, such as herbs and fruit juices, contain a diverse range of secondary
metabolites, many of which are electroactive.
Coulometric electrochemical array detection is particular useful for generating data rich
metabolomics fingerprints and as it is also renowned for being both highly sensitive and
selective it becomes a useful tool in adulteration and authentication studies.
The poster demonstrates that a method using a Gradient HPLC with electrochemical
array detection in combination with chemometric modelling can easily determine 5%
marjoram or thyme blended onto oregano.

paul.dewsbury@thermofisher.com
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Abstract

Providing assurance to consumers and other stakeholders about the safety, authenticity
and quality of European food is of prime importance in adding value to the European
Agri-food economy. At the start of 2014, FoodIntegrity, a five-year, €12million, EU wide
initiative targeting food fraud was launched. European spirit drinks are core products
being considered within this project. This paper will identify the threats facing the
European spirit drinks’ industry from fraudulently labelled imitations. It will also detail the
project objectives and package of work targeted at enhancing the protection of spirit
drink authenticity and quality assurance.
The European Community spirit drinks’ sector is important for consumers, producers and
the agricultural sector. In 2011, European spirit drinks producers produced 37.5 million
hectolitres of products valued at over €23 billion, approximately two-thirds of which is
exported.
The incidence of counterfeit alcohol is a major problem. According to spiritsEUROPE, a
quarter of products sold as imported spirits in China are fakes. Illicit alcohol production is
also pronounced in some EU markets; in Bulgaria, illicit spirits are believed to constitute
more than 50% of domestic spirit consumption. These practices damage not only the
industry, but government revenues. Illicit alcohol production and counterfeit spirit drinks
pose a serious health threat by providing consumers with inferior or even toxic products.
The spirit drinks’ work package within the FoodIntegrity project is targeting gaps in
the protection of the spirit drink sector’s brands and categories from inferior and/or
harmful counterfeit products. These gaps are being addressed by the development of
methodologies that will improve rapid detection of counterfeit products at point of sale
and at key points within the distribution chain, improving the knowledge of enforcement
bodies in identifying such products and increasing the level of communication between
producers and enforcers to enable a more cohesive anti-counterfeit strategy.

ian.goodall@swri.co.uk
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Abstract

Consumer interest in a reliable geographical declaration of foods has increased over the
last years and has led to a European regulation which establishes a controlled labelling of
food products, virgin olive oil among others, based on geographical indications such as
Protected Designation of Origin (PDO). This legal framework intends to fulfill consumer
expectation and to provide better protection for virgin olive oils from diverse areas
of olive growing with particular sensory and chemical characteristics. The PDOs have
proven to be a successful regulatory framework to protect singular virgin olive oils that
have distinctive properties. However, sometimes the registration of new PDOs and the
demarcation of the geographical areas associated to them are based on administrative
issues rather than objective chemical data.
In this work, 64 chemical compounds from several series of major (fatty acids) and minor
(hydrocarbons, alcohols, sterols and methyl sterols) chemical components have been
used to prove the differences between a PDO virgin olive oil and the oils produced in the
surrounding areas. Virgin olive oils (301 samples) from three different Andalusian PDOs
(Estepa, Montoro-Adamuz and Campiña de Jaén), which actually mean three different
situations, combining variations in cultivar and pedoclimatic characteristics, have been
studied.
Several analytical methods, all of them based on gas chromatography, have been applied
to the determination of the major and minor components. The chemical compounds
that showed a better ability to classify samples were selected by the Brown-Forsythe
test, a particular modification of ANOVA, and this ability was later evaluated by principal
component analysis.
The study of the three PDOs showed that each one has a different degree of difficulty
to be differentiated from the oils produced in the surrounding areas according to the
complexity of the study-case (PDO surrounded by olive orchards with the same main
cultivar and soils; PDO surrounded by olive orchards with different soils and cultivars;
PDO surrounded by olive orchards with the same cultivars but different soils and climate).
The oils from PDOs Estepa and Montoro-Adamuz showed clear differences in their
chemical compositions, while the oils from Campiña de Jaén formed a group of samples
which greatly overlapped with the oils from surrounding areas, probably due to the lack
of variation in the cultivar (Picual) throughout the areas.
The chemical composition of major and minor compounds provides a support to certify
the singularity of PDO oils versus others and this information may be used to supplement
arguments approving or denying new PDOs. Once a PDO is registered, the chemical
information can be also useful to detect falsifications and mislabeling.

dluisg@cica.es
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WORKSHOP 1: “Keeping
safety and integrity in the
food chain: a view from
many sides”
Friday
27th
March
2015

Food integrity and food safety are
intimately connected (e.g. ‘a food
whose origin is unknown cannot
be assured to be safe’), and food
integrity is a key element of the
current concept of food safety,
bringing a new layer of complexity to
what is already a massive challenge
– assuring the safe supply of foods.
This workshop brings together
scientists, industry representatives,
consumer groups and regulators to
address the role of food integrity in
assuring food safety in a debate that
aims to provide a clearer picture of
the key issues.
• Horse meat incident: lessons
learned
• Tailor-made solutions to control
the integrity of food products
• Food safety and food authenticity in the EU: challenges related to
food markets and consumers
• Industry needs regarding
integrity and authenticity.
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09:00-09:10
Introduction to the event
Begoña Pérez Villarreal, Chair of the SAFE consortium Executive Board
09:10-09:30
Keynote “Horse meat incident: Lessons learned”
Terry Donohoe (FSA, UK)
09:30-11:00
SAFE Scientists View Food Safety and Integrity
1. “Consumer reflections on food integrity: Primers of resilience and innovation”
Florin Soptica (IBA, Romania & SAFE consortium)
2. ”Tailor-made solutions to control the integrity of food products: Examples for
fruit juice, coffee and cheese”
Elisa Jimenez Uribe (AZTI, Spain & SAFE consortium)
3. “Challenges for assuring authenticity in the wine sector”
Tim Hogg (ESB, Portugal & SAFE consortium)
4. “Tracking the authenticity of foods and food ingredients: A comprehensive
chemical/biotechnological analytical approach”
Marco Arlorio (DFB, Italy & SAFE consortium)
5. “Authenticity of PDO (Protected Designation of Origin) mountain cheeses”
Giovanna Battelli (ISPA-CNR, Italy & SAFE consortium)
6. “Tailor-made methodologies for fish, the Whitefish project”
Jónas R. Vidarsson (Matis, Iceland & SAFE consortium)
11:00-11:20 Coffee break
11:20-12:40
Food Safety and Integrity from Many Sides
1. Market view. “Atlantic area food markets: Genetic assessment of seafood labels”
Carmen González Sotelo (IIM-CSIC, Spain)
2. Assessor view. “Fighting food fraud: A long term strategy for maintaining food
authenticity in Europe”
Andreas Hensel (Federal Institute for Risk Assessment-BfR, Germany)
3. Consumer view. “Consumer view of food authenticity and food safety”
Gemma Trigueros (OCU-Spanish consumer association, Spain)
4. Industry view. “Food safety early warning systems in the industry”
John O’Brien (Nestlé, Switzerland & SAFE consortium)
12:40-13:30 Discussion and conclusions
13:30-14:30 Lunch
14:30-17:00 SAFE Member Meeting (for SAFE members only).
With Coffee Break at 15:30 h.
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and
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B io g r ap h y
Begoña Pérez-Villarreal is the Business Director of the Food Research
Division of AZTI (www.azti.es). She has been involved in R&D&I
activities and technology transfer to the food industry, particularly in
the SME area, concerning quality issues and product development
for 25 years. She has published 75 articles and is co-author of 5 new
food products patents. Her research interest the last years has been
focused on authentication, traceability and sustainability of the food
chain, and prospective analysis of trends for the food sector.
Project management experience: she has been responsible for
100 research projects, management team member of 15 European
projects, coordinator of two European projects of the 7FP and
external evaluator in the Food, Nutrition & Health area for DG
Research-European Commission.
Scientific network: she is the chair of the Executive Board of the
European Association for Food Safety (www.safeconsortium.org),
member of different scientific committees: Spanish Society of
Microbiology, European Sensory Science Society, and collaborates
with several EU Technological Platforms: FoodforLife, European
Aquaculture Technology and Innovation Platform (EATIP), European
Fisheries Technology Platform (EFTP).

Begoña Pérez
V illa r r e al

Business Director Food Research Division
AZTI-Tecnalia
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Horse meat
incident:
lessons
learned

Te rry Donohoe

Head of Emerging Risks, Food
Standards Agency, UK

A b s t r act

B io g r ap h y

The horsemeat incident of 2013 highlighted issues
related to traceability, authenticity, intelligence sharing
and the need to understand better the drivers that lead
to food fraud.

Terry Donohoe is Head of
Emerging Risks in the Food
Standards Agency’s Science,
Evidence and Research Division.

This presentation will consider the lessons learned from
the incident and in particular how the incident inspired
the development and publication of Publicly Available
Specification PAS 96. This document describes how
businesses can carry out vulnerability assessments and
mitigate the consequences of deliberate attacks on food
and food supply either malicious or fraudulent.

He joined the Agency in 2002
and was initially responsible
for developing, refining and
optimising procedures and
protocols for the full range of
incidents likely to affect food
safety.
Since 2010 he has been
responsible for developing and
implementing the Agency’s
systems for the identification
and characterisation of new and
re-emerging risks.
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Tailor-made solutions to
control the integrity of food
products: examples for fruit
juice, coffee and cheese
Abstract

AZTI-Tecnalia is a technology center committed to marine and
food applied research, providing comprehensive and innovative
solutions to customers. In the Food Research Unit, we have
developed several product authentication methodologies based
on DNA analysis, mainly Real-Time PCR with TaqMan® allelespecific probes. DNA presents numerous advantages over
other molecular markers, such as being relatively thermostable
and resistant to processing. In addition, it enables distinguishing
among related species, breeds or varieties. Moreover,
DNA-based techniques are highly sensitive and specific. The
following methodologies have been set up at AZTI-Tecnalia:
• Juice: There is a general concern regarding possible
substitution of a relatively expensive product such as orange,
for a cheaper one such as mandarin. AZTI has developed
a dual-probe PCR assay, which allows detection of the
adulteration of orange juice with mandarin. This assay is
based on the genotyping a specific SNP located in the
chloroplast trnT–trnL intergenic spacer by means of the
simultaneous detection of two allele-specific Taqman® probes.
This methodology has been successfully evaluated in several
varieties of sweet oranges, mandarins and hybrids from different
origins. Moreover, the methodology has been validated in a
blind trial with different commercial orange juices. The detection
limit of the assay was established in 1% presence of mandarin
detectable in processed orange juice.
• Coffee: The100% Arabica (Coffea arabica L) blends
are considered as high quality ones. Conversely, those
blends including Robusta variety (Coffea canephora) are
considered as lower quality. AZTI-Tecnalia has developed a
DNA-based methodology capable of detecting the presence
of Robusta variety mixed with Arabica variety coffee in
green and roasted beans, as well as instant coffee.
• Cheese: The Spanish PDO Idiazabal cheese required a
methodology that could confirm that their cheeses were
exclusively produced with Latxa and Carranzana ovine breeds,
not including milk from two other breed that being extended in
Spain. A high-throughput genotyping analysis allowed us to find
a group of breed-specific SNPs. These SNPS were included in a
real-time PCR system that enables the detection of unauthorized
milk in Idiazabal cheeses. This methodology could be potentially
adaptable to incorporate other breeds from other European PDOs.
The designed methodologies can be employed to control
accidental mixing during industrial processes as well as to deter
intentional fraud.

Eli s a J im é n e z U r ib e

AZTI-Tecnalia (Spain) & SAFE
Consortium

B io g r ap h y
Elisa Jiménez holds a PhD
in Molecular Biology from
the University of the Basque
Country. Her expertise focuses
on the development of detection
systems based on molecular
biology, as well as DNA
microarray development.
She has participated in
fourteen research publications
in international journals and
has been involved in the
development of four patents,
two of them international. Her
work at AZTI-Tecnalia has
focused on the development
of genotyping systems applied
to food authentication as well
as aptamer-based detection
systems.
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Challenges
for assuring
authenticity in the
wine sector
A b s t r act

Wine is certainly a unique product category amongst
foodstuffs. Within the category there are examples that
are basic foods and others that are undeniably luxury
products, whilst the majority lie somewhere between
the two extremes. This broad range of prices, and the
tangible and intangible attributes that underpin it, leads
to a broad range of authenticity issues. These issues
vary from questions of product description (non-wine
sold as wine) and claimed provenance, through willful
adulteration to raise perceived quality, up to blatant
copying of high value, bottled wine. These issues are
presented and briefly described.
The European wine sector has a complex and wellestablished regulatory system, much of which is
dedicated to assuring authenticity of the end product.
This system covers all stages of production and also the
various ways that wine can transacted (as grapes, must,
bulk wine and packaged wine) before being presented
to the consumer. Some of the elements of the AOC
and related systems that are related to authenticity, are
briefly described. Wine is also a branded product and
in the brand is a major determinant of the sale price and,
of course, the relationship with the consumer. Therefore
brand holders also have to ensure the authenticity of the
products that are presented to the consumer.
Currently authenticity is assured by a combination of
management interventions (including official policing,
stock declarations, bonding and sealing of wines
at various stages) technological barriers (including
sophisticated packaging that is difficult to copy) and a
range of analytical and sensory approaches that are can
be applied along the chain. These interventions and their
roles in securing specific elements of authenticity are
reviewed.

T im Ho g g

ESB-UCP/CBQF Porto,
Portugal & SAFE Consortium

B io g r ap h y
Graduate of the Universities
of London (B.Sc.[hons]
Microbiology & Biochemistry,
1984) and Reading (PhD Food
Science & Technology, 1989).
Associate Professor at Escola
Superior de Biotecnologia (ESB)
of the Universidade Católica
Portuguesa since 2001 and
Director of the CBQF Research
centre, with its 120 researchers
(60 PhDs) working in the food
and environmental areas.
He has led and participated in
many funded research projects
and published 85+ original
articles in international, peer
reviewed journals. Has had many
relevant external roles include
being an original core member
of the Food For Life ETP and
Chairman of the I&D Agency of
ViniPortugal 2005-2013.
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Tracking the
authenticity of foods
and food ingredients:
a comprehensive
chemical/
biotechnological
analytical approach
A b s t r act

The comprehensive analytical approach based on the
chemotyping and genotyping may be successfully
applied on the authentication and traceability of foods,
beside the use of advanced - and consolidated - methods,
like isotopic ratio and NMR techniques. The application
of this approach, based on the “omics” profiling, leads to
obtain big data sets, sometime difficult to manage using
classical statistical analysis. The intelligent analysis of
data is a key strategy, useful to unambiguously recognise
and trace a food/ingredient, in an objective way. The
“data mining” and “data fusion” (complex statistical and
mathematical treatments of the data sets, obtained
exploiting Artificial Intelligence-based algorithms, applied
to “hierarchical” and “clustering” studies) are powerful
strategies able to decrease the complexity, allowing the
selection of the sensitive parameters, able to describe a
peculiar phenomenon. The Principal Component Analysis
(PCA) is a common example of this kind of approach,
but other specific performing strategies (e.g. the use
of Artificial Neural Networks, like Self Organizing Maps
or Back Propagation; Bayesians Networks; Genetic
Algorithms, and others) are of great interest in this field.
This communication will focus on some examples
of “complex data-set management”, based both on
chemical fingerprints (chromatographic, electrophoretic,
spectrophotometric methods and other chemical/
analytical approaches) and genetic fingerprints
(Polymerase Chain Reaction-based techniques, like
RAPD, SNPs), obtained using common and inexpensive
analytical techniques. Some examples based on
different foods (hazelnut, lupin, rice, wine) from
different geographical origins/cultivar will be discussed,
highlighting either positive or critical aspects correlated
to the application of this approach.

M a r co A r lo r io

Dipartimento di Scienze
del Farmaco & Drug and
Food Biotechnology Center,
Università del Piemonte
Orientale “A. Avogadro”,
Novara, Italy

B io g r ap h y
Marco Arlorio is Professor of
Food Chemistry at Università
del Piemonte Orientale (Novara,
Italy), President of the Food and
Drug Biotechnology (DFB) Center,
member of the SAFE Consortium
Executive Board and Chair of
the Food Chemistry Division of
EuCheMS (Bruxelles).
The main research interest
of Dr. Arlorio is focused on
food quality and food safety
assessment. Food Authenticity and
Analytical Traceability (targeted
and untargeted approaches,
applying both chemical and
biotechnological analytical
methods, often coupled with
Artificial Intelligence-based
strategies for Data Mining and
Data Fusion) is a major field of
interest for him, beside food
allergens traceability, bioactive
compounds science and design of
new functional ingredients for food
and nutraceuticals.
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Authenticity of
PDO (Protected
Designation of Origin)
Mountain Cheeses
A b s t r act

Cheese is the result of a complex sequential process,
from “farm to fork”. In particularly, Mountain cheesemaking in comparison to intensive productions typical
of lowland, is characterized by a more severe weather
conditions, a rich variety of pastures and an extraordinary
microbial biodiversity. These aspects result in a very
rich flavor and beneficial fatty acid composition of the
cheese.
Different analytical tools are adopted to protect Mountain
cheeses, most of which reveal the type of feeding
by determining the terpene composition and DNA
fragments derived from hay and pasture, or by analyzing
the fatty acid composition and long chain hydrocarbons
resulting from rumen activity. Another interesting
approach is the isotopic fingerprint, peculiar of a specific
geographical area. Although weather conditions in
the mountains can change dramatically during the
grazing season and from year to year, and the terpene
composition of herbs consequently can change both
qualitatively and quantitatively also with the phenological
growth stage, a terpene fingerprint of the cheese is often
useful to detect if the cow grazed a certain pasture rich
in particular plants. Nevertheless, the huge variability
in the composition make somehow difficult to define a
characteristic, peculiar terpene profile of a particular PDO
cheese. Some encouraging results were also obtained
studying the levels of branched chain fatty acids (BCFA).
BCFA are associated with the feeding of a mountain
area also in wintertime, when animal do not graze. The
evaluation of the BCFAs is important not only for tracing
feeding, but also for their nutraceutical importance,
as they are recognized as inhibitors of cancer cell
proliferation.
A reliable tool for characterizing Mountain cheeses is of a
paramount importance in protecting the entire territory,
as the possible increase in financial returns can promote
more sustained economical efforts in production.

Giova n n a B att e lli

National Research Council,
Institute of Science of Food
Nutrition, Milan, Italy)

B io g r ap h y
Researcher for the Italian
National Research Council,
her research is focused on
dairy research, with particular
emphasis on lipophilic
compounds and include: the
identification of markers for the
characterization of traditional
and PDO cheeses, like fatty
acids and terpenes; the study
of the production and evolution
of volatile flavor compounds
in fermented food (cheese,
yogurt, but also beer and wine)
as the result of the biochemistry
activity of the microbiota, with
the aim to identify defects or to
improve flavor characteristics;
the study of nutraceutical value
of cheeses and how to improve
it feeding animals with diet
containing high level omega3
fatty acids plants.
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Tailor-made methodologies
for fish, The Whitefish Project
A b s t r act

Cod and haddock products from the NE-Atlantic are for the
most parts originating from sustainably managed stocks, they
are harvested in an environmentally responsible manner and the
value chains are highly transparent; portraying environmental,
social and economic responsibility in each link. However, the
catching and processing sectors are struggling to use these
favourable characteristics to their advantage and have instead
faced fierce competition from other whitefish products that do
not contain such positive properties. In a perfect world, products
with superior sustainability features should have competitive
advantage at the most demanding markets. This is however
not generally the case for cod and haddock products, which
can partly be contributed to lack of resources and availability of
the right tools for the seafood sector to document, validate and
disseminate to their customers these favourable characteristics.
The European whitefish catch and processing industries are
dominated by small and medium sized enterprises (SMEs)
which have limited resources to award to research and
development. The European Union is aware of this and has
therefore throughout the years included in their Framework
Programmes calls that are specifically meant to facilitate
research and development for the benefit of SMEs and SMEAssociations (SME-AG). Under one such call a project titled
WHITEFISH was funded in 2011. The main goal of the project
was to strengthen the competitiveness of the European cod
and haddock industries by developing a method that SMEs
could use to document desirable characteristics of their
products relating to sustainability impact; on batch level
where a batch is usually one fishing trip.
The project ran from the beginning of the year 2012 throughout
2014 and the participating industry representatives in the
project were SMEs and SME-AGs from Norway, Sweden, UK
and Iceland. Within the project a number of value chains,
providing a fair cross-section of the industry, were analysed
in detail in respect to their sustainability impacts. The primary
sustainability impact contributors were then selected and
incorporated into a CEN workshop agreement (voluntary
European standard) which is to be published in 2015. The
standard identifies a handful of impact contributors necessary
to record throughout the whole value chain so that suppliers
can make a reliable self-assessment of their products
sustainability impact on batch level. The standard is simple and
easy to use and is hopefully the tool that the European cod and
haddock industries have been lacking to facilitate competitive
advantage on their most demanding markets.
The focus of the presentation will be to introduce the
standard and the documentation requirements, review the
results from applying the standard in case study value chains
and deliberate on how the standard can benefit suppliers and
help in validating the integrity of sustainability claims.

J ó n a s R . V ida r s s o n

Matis, Iceland & SAFE
Consortium

B io g r ap h y
Mr. Jonas R. Vidarsson holds
degrees in fisheries science,
Environmental science and
Resource Management. He is
a research group leader at the
Resources & Products division at
Matís – Icelandic food and biotech
R&D, where he leads a research
group on value chain studies and
sustainability.
His work focuses on improvements
along seafood value chains. These
include studies on environmental
impacts of seafood production,
traceability, logistics and research
on various yield- & quality factors,
fisheries management, fishing gear
and use of decision support tools.
Jonas has extensive experience
as fisherman, fish processing
plant worker and fishing gear
manufacturer.
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Atlantic area food
markets: genetic
assessment of
seafood labels
A b s t r act

C A R M EN G . S O T E L O

Labelfish is a project funded by the Atlantic Area
Programme and includes participants of six countries
in Europe, mainly from the Atlantic area, which are
characterized by an intense economic and social
relationship with marine resources. One of the
main aims of LABELFISH is the establishment of a
network of laboratories and national control bodies
with experience and interest in seafood labelling and
traceability. The objectives of the project include the
level of implementation of traceability schemes in most
important European seafood value chains, the analysis
and detection of possible examples of seafood fraud
across Europe, the consumers perception about seafood
labelling, the current methodologies used for controlling
the veracity of seafood labels, and how to propose
harmonized methodologies for the adequate control of
seafood labelling in the European Union.

Instituto de Investigaciones
Marinas (CSIC), Vigo (Spain)

The objective of this presentation is to show one of
the main activities of Labelfish: the results of a seafood
authenticity sampling, including six European countries
and nine different seafood products/species obtained in
different types of retailers.
Samples of products labelled as “cod” (Gadus spp.)
and “tuna” (Thunnus spp.) were obtained in all
the six countries of the study, whereas “haddock”
(Melanogrammus aeglefinus), “anchovy” (Engraulis spp.),
“hake” (Merluccius spp.), “monkfish” (Lophius spp.), “sole”
(three genera, depending on specifications), “plaice”
(Pleuronectes platessa) and “swordfish” (Xiphias gladius)
were obtained in some of the countries participating. In
total 1563 samples were obtained from supermarkets
and fishmongers in 19 cities in France, Germany, Ireland,
Portugal, Spain and the United Kingdom, between 2013
and 2014. DNA sequence data obtained from these
samples gave a total mislabeling rate of 4.86%. Detailed
information about mislabelling per country and species/
products will be presented during the talk.

B io g r ap h y
Dr. Carmen G. Sotelo is
Senior Scientist at Instituto de
Investigaciones Marinas (CSIC),
where she is also now the
Director.
She has been working on
Seafood Authenticity from more
than 25 years, and has directed
and coordinated several EU
and national research projects
on this subject. She is also
author of about 70 ISI articles
and 3 patents. She has been
also teaching PHD courses and
masters during these years and
also supervised PhD and MSc
students.
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Fighting food
fraud: a long
term strategy for
maintaining food
authenticity in
Europe

Andreas Hensel

Federal Institute for Risk
Assessment (BfR), Berlin,
Germany

A b s t r act

B io g r ap h y

The presentation puts an emphasis on product identity,
food chains, and traceability. Safeguarding authenticity
of food and feed along the value chain requires
developing, validating, and assessing analytical methods
of authentication with regard to origin and processing.
Especially the increasing globalisation necessitates novel
reliable strategies for control, in order to avoid health
risks for the consumer caused by fraudulent products, e.
g. melamine added to dairy products.

Since 2003, Andreas Hensel is
the first and acting BfR president.
He obtained the title of Dr. med.
vet. from the TiHo, Hannover,
in 1988, of PhD from Utrecht
University, and became lecturer
for Microbiology in 1997. He was
professor for “Animal Hygiene
and Federal Animal Pest Control”
at the University of Veterinary
Medicine, Vienna, and Director
and Chair at Leipzig University’s
“Institute for Animal Hygiene and
Veterinary Public Health”.

The talk will give numerous examples of new procedures
developed and used by BfR that have already been
incorporated into international standards and EU
legislation.
One focus is on wine and fruit juices, in the field of
which BfR carries out the analysis of imported wines
and performs the legally binding evaluation of samples
drawn by customs authorities.
A second focus will be on the toxicological and risk
assessment of mycotoxins at BfR’s national reference
laboratory (NRL). These tests require complex sample
preparation, highly sensitive analyses and careful
sampling strategies.

He is a veterinary specialist in
Microbiology, Animal Hygiene,
Clinical Laboratory Medicine,
Epidemiology, and Food Hygiene
and Germany’s representative in
EFSA’s scientific council.
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Consumer
view of food
authenticity and
food safety
A b s t r act

If the 90’s was the moment of the food crisis regarding
food safety, and nowadays food frauds is the main
subject. The economic crisis has produce an increase
in the pressure of food prices and the frauds can be a
consequence of this, but it can nt justify it. They are now
not only in the food sector but thy are already in the
newspapers.
The consumer organizations all over Europe are working
on food frauds as consumers are more and more worried
about his subjects. And the results of the surveys show as
that there is still a lot to do. Olive oil, horse meat, species
substitution in meat and fish, sugars in honey are some
examples.
But although we focus on this kind of frauds we
cannot forget about what we can considered “legal
frauds” added water, prepared minced meat with a
lot of ingredients and not only meat, misleading food
descriptions. We also want a clear market for the
consumers to make informed an free choices.

G e mma T r i g u e r o s

OCU

B io g r ap h y
University degree in veterinary
sciences by the Universidad
Complutense, Madrid.
Since 1994 to date I have been
working as Food Officer in OCU
(Organizacion de Consumidores
y Usuarios), the largest Spanish
consumer organization, for
which I had carried out more
than 150 studies on food issues
for the publication which the
organization distributes to its
members OCU Compra Maestra
and OCU Salud. Participation in
various EU funded studies by
DG Sanco and by DG Research.
Responsible for EU lobby food
activities, as member of the
BEUC Food Group and the ICRT
food group.
At national level, I am since 2003
a member of the Consultative
committee of the AESAN, the
Food Safety and Nutrition
Agency in Spain.
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Industry view.
“Food safety
early warning
systems in the
industry”

John O’Brien

Nestlé Research Centre,
Lausanne, Switzerland

A b s t r act

B io g r ap h y

The emergence of new chemical and microbial risks in
food over the past twenty years has led to profound
changes in the way food products are manufactured and
regulated. While every single risk is difficult to foresee, it
is possible to define a finite number of drivers associated
with emerging risks. Understanding such drivers can
help identify systemic risks in the food chain and can
help to target action in the event of such risks being
expressed.

Dr John O’Brien is Leader
of the Nestlé Food Safety &
Integrity Research Programme
and Deputy Head of the Nestlé
Research Centre in Lausanne.
He was formerly Chief Executive
Officer of the Food Safety
Authority of Ireland and
previously held posts with the
Danone Group in Paris. He is
currently Chairman of the Board
of Directors of the International
Life Sciences Institute (ILSI),
Europe.

Factors influencing the emergence of new food risks
include the growing complexity of the global food
supply; differences in regulatory controls throughout
the global supply chain; longer supply chains and more
rapid distribution; fluctuations in commodity prices;
developments in analytical science; consumer demands;
differences in consumer vulnerability to foodborne
hazards; growth in use of agricultural land for other uses
(eg crops for biofuels, pharmaceuticals); climate change;
and differences between risk perception by groups in
society and scientists informed by risk assessment.
Early warning and rapid alert tools are now in use in both
the private and public sectors to detect and to manage
emerging issues. Such approaches have been shown to
assist greatly in early management of issues affording
greater consumer protection.

He is a member of the
International Scientific Advisory
Board, School of Biological
Sciences, Queen’s University,
Belfast and the Advisory
Board of the Northern Ireland
Centre for Food & Health at the
University of Ulster.
He has held academic posts
at the University of Surrey and
University College Cork. He is
currently a visiting professor at
the University of Ulster, UK.
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WORKSHOP 2:
“Developing a network of
expertise in food analysis”
Friday
27th
March
2015

The aim of this workshop is to
formulate the rationale for a Network
of Excellence (NoE) for Food
Authenticity.
The key objective of the proposed
NoE will be to help solve the large
number of challenges associated with
Food Authenticity including:
• the development and
standardisation of sampling and
detection methodology for a wide
range of foodstuff
• information and technology
transfer
• formation of working groups
and
• staff exchanges between
participating laboratories

73

09:00
Welcome
Opening address: Overview of Food Authenticity Issues
Prof Chris Elliott
09:20
Setting up a network of excellence: Overview of the GMO NoE
Dr Andrew Damant
09:50-12:20
Challenges for discussion
Facilitator: Prof Chris Elliott
09:50 Formation of working groups Florin Soptica (IBA, Romania &
SAFE Consortium). Rapporteur: Dr Mark Woolfe
10:20 Information and technology transfer. Rapporteur: Dr Drew
Canavan
10:50 Staff/student exchanges. Rapporteur: Dr Moira Dean
11:20 Funding mechanisms. Rapporteur: Dr Christina Steveni
11:50 Food authenticity conference. Rapporteur: Dr Monika
Tomaniova
12:20 Summary of event. Rapporteur: Prof Chris Elliott
12:20-12:30
Close
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WORKSHOP 3:
“Early warning system”
Friday
27th
March
2015

We seek industry input to a work
stream developing an early a
predictive (early warning) tool
intended to help industry to
anticipate products, ingredients
and supply chains potentially most
vulnerable to food fraud.
This workshop is a first step in
getting stakeholder exposure to
the tool and providing input into
potential food fraud risks. The input
that will be collected at the workshop
will involve eliciting industry input
on food fraud risks across the main
products and supply chains.
The goal is to identify food products
and ingredients most susceptible to
food fraud and rank these according
to experts’ perceived levels of
associated fraud risks.
A number of relevant key factors
will be considered including the
characteristics of products and
ingredient and their supply chains,
the existing industry and regulatory
capacity to detect fraud and level
penalties faced by fraudsters
operating in these chains.
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09:00-09:30
Introductory of proposed research approach
09:30-10:00
Seeking feedback on the proposed approach
10:00-10:30
Coffee- Break
10:30-12:00
Exploration of elicitation methods
12:00-13:00
Exploration of expert opinion on suitable fraud scenarios
worth considering, and measures of impact of associated fraud
incidents
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Notes
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FoodIntegrity is €12M project
coordinated by The Food and
Environment Research Agency.
The project, funded by the
European Union’s Seventh
Framework Programme and
comprised 38 international
partners from industry,
academia and government
institutes, have started on
the 1st January 2014 for the
duration of 5 years.

Food
Integrity
T h e s tat e of b e i n g w h ol e , e n ti r e , o r
u n dimi n i s h e d o r i n p e r f e ct co n ditio n

Providing assurance to consumers and
other stakeholders about the safety,
authenticity and quality of food (integrity)
is of prime importance in adding value
to the European Agri-food economy. The
integrity of food is under constant threat
from fraudulently labelled imitations
that try to exploit that added value. The
FoodIntegrity project will directly address
this issue and will be an international focal
point for harmonisation and exploitation of
research and technology for insuring the
integrity of European food.
Comprising an inner core of project
participants from industry, academia,
research institutes, technology providers
and a global network of stakeholders,
FoodIntegrity will rationalise and harmonise
capability to provide a coherent structure
and process for assuring the food supply.
FoodIntegrity will: facilitate the sharing
of information between stakeholder
groups regarding European food integrity;

establish processes for harmonising and
exploiting existing databases; establish
fit for purpose methodology to address
stakeholder needs; identify and address
research gaps by procuring and delivering
€3M of commissioned projects; establish
a self-sustaining Food-fraud early warning
system for identifying emerging food fraud
risks; establish a self-sustaining worldwide
network of stakeholders to ensure
maximum uptake of the project legacy.
Improved verification procedures will be
developed for food control and industry
stakeholders using three key commodities
as exemplars: olive oil, spirit drinks and
seafood. In addition a consumer study in
China will assess their consumer attitudes
in the face of substantial counterfeiting
of European food. Finally it will establish
expert food authenticity platforms that will
supply independent expert opinion on food
authenticity/food fraud to the European
Commission, Codex and other national/
international bodies.

F o r mo r e i n fo r matio n , pl e a s e vi s it
www. foodi n t e g r it y. e u

