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To be discussed

• What is food fraud?

• The need for a common language

• Latest developments

• Useful sources of information and links
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What is food fraud?

• No global or agreed definition

• “Illegal intentional deception for economic gain using 
food”  Spink et al 2017

• Other descriptions sub categories

– Food crime, food adulteration, economically motivated food 
adulteration, substitution, addition, counterfeit etc.
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Consumer attitudes to food fraud

• In many parts of the world = food safety risk

• In Europe =  impact on product or 
consumer perceived attribute
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Why does food fraud occur?

• Opportunity

• Cost differential

• Motivation

• Likelihood of detection

• Reward/penalty

profit

cost

value

Food product
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High profile food fraud incidents

• 2008 Melamine in Chinese milk products
• 54,000 babies hospitalised, 6 deaths 

• High volume low price

• Long term fraud due to deficient analytical methods 

• 2012 Czech Republic methanol in spirits
• 42 deaths in Eastern Europe

• Short term “crude” fraud- easy to detect but high profits

• 2013 Horsemeat in Europe
• No food safety issues, relatively easy to detect

• High volume low price, 

• Long term fraud(?) due to lack of intelligence/surveillance?
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Recent food fraud cases
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Twenty-two percent of the 

tested imported honey 

samples in controls 

carried out by the 

Canadian Food Inspection 

Agency turned out to be 

diluted with exogenous 

sugars such as sugar 

cane and rice syrup. 

CBC: 25/07/19 

JRC tool Medisys (https://medisys.newsbrief.eu)
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+

Assuring Food Integrity 
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Industry – cause and victim ?

• Most fraud B to B

• No protection

• Insufficient 
penalties

• Cut corners or go 
out of business?
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“Food” Traceability the need for verification 

• Most systems track and 
trace units of food 
packaging (packaging, 
pallets, cargoes)

• A few do track and trace 
the item itself

• eg whole eggs, livestock

• Problems can arise at 
processing/post slaughter stages

• Need verification match 
between contents and 
identifier- how to do?
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Verification and specifications

• In order to verify using analytical methodology we 
need a specification or to interpret regulation/std into 
a specification e.g.

– Legislation relevant to Horsemeat  mislabelling converted 
into analytical specifications 

Regulation
Specifications

X= + ?

Y= + ?

Z= + ?

Food

Standards
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Regulatory specifications

• Most regulated areas tend to have quantitative 
specifications for compliance…but not all :

– Food contaminants (safety) e.g. mycotoxins

– Alcoholic drinks (tax revenue) e.g. alcohol content

– Food commodities (trade) e.g. Sugar, olive oil, wine

• Food authenticity 

– Geographical origin, species/variety, free range, matured 
for 3 years ?

CCEURO31 Almaty Kazakhstan, 2 October 2019 



Uncertainty, degree of confidence

% Adulterant

Analyte

Data base

values

Experim.

variation

Uncertainty

New analytical approaches for verifying the origin of food, Edited by P Brereton, UK, ISBN-13: 978 0 85709 274 8
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Food Integrity relevant Guides/Standards
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Relevant international standards and 
guides

• NGOs

– Codex

– ISO TC 34

– CEN WS/86 - Authenticity in the feed and food chain – General 
principles and basic requirements

– CEN TC460  to focus on methods of analysis

– AOAC

• Industry

– GFSI

– BRC7

– ILSI
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CEN WS/86 General principles and basic 
requirements
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Latest Developments

• Methods of Analysis

• “Traceability systems”

• Collaborations and data sharing
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Food fraud incident

EWS

Event occurs
Before After

Awareness Prevention Detection Intervention

ReactiveProactivePredictive
Courtesy of Vahid 

Mojtahed Fera 

Science Ltd

€
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Anticipating and identifying an “event”
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Methods of analysis- needs

• Rapid, on-site, efficient, user friendly, cost effective

• Reliable, recognised, validated

• Fit within food fraud mitigation strategy and process?

CCEURO31 Almaty Kazakhstan, 2 October 2019 



Analytical approaches to risk
Target analyte(s)

Inefficient, limited, can be 
expensive,

Confidence in risk mitigation 
strategy…, risk 
communication

BUT what about 
other/emerging risks?
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Measure change not analyte

• (Bio)chemists historically “profile” the target analyte (chemical/biological 
entity)

• New strategy is to profile normality and measure change in profile 

Profile 
normality

Identify
change

Identify 
cause
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“Measuring change” - techniques

Increasing 
coverage

Increasing 
specificity

Non-targeted

Targeted

FT-IR spectroscopy

NMR spectroscopy

Mass spectrometry
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Lab of the future?

• Linked into meta data

• Linked to on-site/in-field “sentinels”

• Measuring trends

• Flagging up risks/anomalies

in “real time”
https: //www.eurekalert.org/pub_releases/2015-10/dnnl-nis102615.php

CCEURO31 Almaty Kazakhstan, 2 October 2019 



Non- targeted analysis

• scientific opinions

• 2 workshops/sessions

• Guide to validation

• Applications in 
herbs/spices

• industry in-situ 
demonstration of 
monitoring quality & 
authenticity in the pig 
sector
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Trends in Food Science & Technology

Volume 76, June 2018, Pages 38-55

Terry F.McGrathaSimon A.HaugheyaJennyPattersonaCarstenFauhl-

HassekbJamesDonarskicMartinAlewijndSaskia van RuthdChristopher T.Elliotta
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https://www.sciencedirect.com/science/journal/09242244
https://www.sciencedirect.com/science/journal/09242244/76/supp/C
https://www.sciencedirect.com/science/article/pii/S0924224417307938?dgcid=STMJ_73515_AUTH_SERV_PPUB_V40#!


Cut off 

Correctly identified 

Oregano

Correctly Identified 

Adulterated

M2 0.87 94.1% 92.6%

M3 0.88 91.5% 93.8%

M14 0.8 89.0% 88.9%

M17 0.85 92.4% 93.8%

Oregano
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Monitoring quality and authenticity in-situ
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On-site analysis of individual pork carcasses for the predictions of quality

parameters in Iberian ham 

Ana Garrido Varo, Lola Pérez Marín, (Universidad de Cordoba, Spain), Tom Fearn 

(UCL) 



FoodIntegrity Scientific Opinions
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In press/review

SO’s on:

• Food testing

• Databases

• NMR

• NGS

• SIRA

• Chemometrics

• NTA NIRetc

• NTA MS



“Validating” non-targeted analysis

• Guideline for validating qualitative methods D4.4 (Diego L. García-
González   et al)

• White Paper D18.5 (Marco Arlorio  et al)
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Quick guides for industry
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https://secure.fera.defra.gov.uk/foodintegrity/in

dex.cfm?sectionid=84

https://secure.fera.defra.gov.uk/foodintegrity/index.cfm?sectionid=84


https://secure.fera.defra.gov.uk/foodintegrity/secure/downloadFile.cfm?id=659
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https://secure.fera.defra.gov.uk/foodintegrity/secure/downloadFile.cfm?id=659


Alternative technologies for rapid methods
Mobile phone App for fish id 

D21.3 (Pier Luigi Acutis)
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Data sharing and transparency

https://www.youtube.com/watch?v=_6NTnWq01n8

Foods 2019, 8, 225; doi:10.3390/foods8060225 www.mdpi.com/journal/foods
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https://www.youtube.com/watch?v=_6NTnWq01n8


Useful resources for identifying emerging 
food and feed risks

http://fera.co.uk/knowledgeSolutions/horizonscan.cfm

RASFF
DG SANTE 
FOOD FRAUD NETWORK

EREN

http://hisz.rsoe.hu/alertmap/index2.php
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https://www.foodfraudadvisors.com

http://fera.co.uk/knowledgeSolutions/horizonscan.cfm
http://hisz.rsoe.hu/alertmap/index2.php


FARNHub one stop shop for end-users
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http://www.authent-net.eu/AN_FARNH.html

http://www.authent-net.eu/AN_FARNH.html


FoodIntegrity How to Get Information 

Join FoodIntegrity 
network 

Visit FoodIntegrity 
website 

www.foodintegrity.eu

E-mail FoodIntegrity

foodintegrity@fera.gsi.
gov.uk

https://www.youtube.com/watch?v=4IX

qPx8t6Ng 

https://secure.fera.defra.gov.uk/foodint

egrity/secure/downloadFile.cfm?id=653

http://www.foodintegrity.eu/
mailto:Foodintegrity@fera.gsi.gov.uk


Summary

• Food Fraud is a global trans-national problem. It impacts on the 
local agri-food economy, consumer heath and trust

• A common set of terms, definitions and standards are needed

• Industry requires a level playing field where fraud is rigorously 
prosecuted together with clear standards and pragmatic 
methods and tools for prevention and prediction

• Control authorities need robust validated methods

• New data sharing and forecasting methods will help 
stakeholders target resources. 

• Multi actor, interdisciplinary transnational approaches are 
needed to keep up with the fraudsters and protect the integrity 
of the food supply
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THANK YOU

paul.brereton@qub.ac.uk
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