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FOOD! Ensuring the Integrity of the European food chain

INTEGRITY

Fighting Food Fraud:
When all you have is a hammer,

everything looks like a nail
(Maslow, 1966)

Senior scientist Petter Olsen
Nofima, Tromsoe, Norway

Food Authenticity & Fraud session
Prague - November 4t 2015
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The golden hammer method )
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-

When trying to ensure food integrity or trying
to fight food fraud, the golden hammer
method seems to dominate.
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Food Fraud Definition 0

Deliberate and intentional:
- Substitution

- Addition

- Tampering, or

- Misrepresentation

Of food, food ingredients, or food packaging

Or false or misleading statements made
about a product, for economic gain.

% Spink and Moyer (2011)
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Y,

Spink and Moyer (2011)

- B
Food Fraud Incident Types
Term Definition Example
Adulteration | A component of the finished product is fraudulent Melamine added to milk
Tampering | Legitimate product and packaging are used in a Changed expiry information,
fraudulent way product up-labeling, etc.
Qver-run Legitimate product is made in excess of production | Under-reporting of production
agreements
Theft Legitimate product is stolen and passed off as Stolen products are co-mingled
legitimately procured with legitimate products.
Diversion The sale or distribution of legitimate products outside | Relief food redirected to markets
of intended markets where aid is not required
Simulation | lllegitimated product is designed to look like but not | “Knock-offs” of popular foods not
exactly copy the legitimate product produced with same food safety
assurances
Counterfeiting | Intellectual Property Rights infringement, which could | Copies of popular foods not
include all aspects of the fraudulent product and produced with same food safety
packaging being fully replicated assurances
Relevance of

analytical methods

(%)
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Relationship with food safety

* Food safety has a biochemical or physical component

* Food safety issues can normally be detected analytically
(by testing the biochemical and physical properties)

 The fact that analytical methods are important for food
safety Is more or less given

« While method selection is important also in relation to food
safety, the question is more “What analytical method should
| use?” rather than “Should | use an analytical method for
this; is testing food samples in a laboratory environment the
best or only way to reach my goal?”

However...

« Food authenticity is not the same as food safety

« Many food fraud incidents do not have a biochemical or
physical component

« While analytical methods are important also for detecting
\_ food fraud, a more holistic approach is needed

Petter Olsen 04/11/15 - ©Nofima Market - May be copied if source is acknowledged
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Analytically verifiable properties
 Species, Geographical origin

 Farmed or wild (for salmon, typically)

 Fresh or frozen, then thawed

 Presence of bioactive compounds, pathogens
 Presence of undeclared / unwanted additives

Examples

« Dioxin in Belgian chicken feed
« Cadmium in salmon feed
 Sudan Red

* Nitrite in smoked salmon
 Wrong species declaration for sushi fish
\» Horsemeat sold as -/ mixed with beef

pied if source is acknowledged
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Properties not (or only partly)
verifiable by analytical methods

* Volume, Weight, Amount, Value

« Batch/lot number, Owner

* Origin, country of origin

* Eco-label, other value adding labels

 Organic production (also has some
analytical components)

« Halal, Kosher (also has some analytical
components)

* Most properties relating to
. Sustainability or ethics




Food item
v

Explicit and

implicit claims ;

Non-verifiable claims

Chemical and
physical
properties

¥

Mapping of
analytical
methods to
verifiable claims

v

Mapping of paper
trail methods to non-
verifiable claims

f_l

Analytically verifiable
- . Internal Aggregate
claims relating to
B . company data for sector
chemical and physical i
. records or region
properties ‘ ‘
By far the blggest effort in Records needed Database needed
_ _ to document non- to check non-
relation to RTD projects verifiable claims verifiable claims

A lot of fraud and misdescription happens
here also, and it needs to be dealt with
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Why is seafood a special case?

Seafood is traded internationally more than any other
foodstuff, often seafood is processed and then traded

More than 1700 species of fish are traded internationally

For many species of fish, there is no internationally
agreed upon commercial name, same name Is used In
different countries to refer to completely different species

Seafood is a valuable commodity with great potential for
economic differentiation between species and products

Between 14% and 33% of captured fish (FAO estimate)
Is from illegal, unreported and unregulated (IUU)
fisheries, and fraudulent claims related to origin routinely
occur to enable this fish to enter the normal and legal
supply chain and be sold there

There Is a great concern relating to sustainability of many
fish stocks, a sustainability claim is valuable

Seafood is among top #3 misdescribed foodstuffs

Petter Olsen 04/11/15 - ©Nofima Market - May be copied if source is acknowledged



Pink river dolphinbecomes key |Listeria traced to Hjerting Laks despite
ingredient in catfish fraud

fish products passing tests

A

after Senate vot

Consumers kept in the dark on seafood origins & Post a comment
NC Seafood Firm Sentenced for Mislabeling Imported Shrimp

- e| as ‘Wild-Caught’

Too cheap to be true

SEAFOOD FRAUD IN BRUSSELS

'MSC trials traceability
seafood fraud

A
L
&

By Rick Pendrous+ &'
19-Aug-2015
Last updated on 20-Aug-2015 at 10:26 GMT

November 2015

tOOI a ga I n St aecorand whalocsla A:r{'ﬁ‘\"fnr e ronanils

Is That Grouper on Your Plate?
Seafood Fraud Hits Diners Hard

by 3p Contributor on Tuesday, Aug 25th, 2015

g
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Brussels

* Not cod — 13%
* Not sole — 11%
« Pangasius common

Oceana Report
November 3rd 2015

Seafood fraud Iin Brussels
« 380 seafood samples taken in restaurants in

 15% of these from EC and EP restaurants
« 32% total mislabeling (wrong species)
 Not bluefin tuna — 95%

Brussels locations

~

OCEANA| e

. gy e b it T

\http ://ec.europa. eu/avserwces/wdeo/plaver cfm’Pref I111181
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FoodIntegrity objectives

1. To design, create and begin to populate a
database suitable for documenting the
degree and scope of seafood
misdescription in Europe

2. To do spot checks for selected products
and analyse to what degree analytically
verifiable claims about seafood products
are true

3. To develop a coherent and integrated
toolbox, linking seafood product claims to
analytical and paper-trail methods, to
facilitate authenticity of seafood products




Seafood misdescription incident database

News items and popular science articles (newest first):

Inclusion criteria: Refers to seafood fraud or misdescription, Overall reference to food fraud or misdescription, Refers to data-analysis based methods for fraud detection

Exclusion criteria: Refers mainly to new analytical methods or new instruments for detecting (sea)food properties

Movember |H [Swiki S)Pages&Files [ Users . ; Settings Search this wor
3rd 2015 A
VIEW EDIT 4
Movember [
2015 OtherNewsltems
last edited by £ Petter Olsen 16 hours, 38 minutes ago (Z) Page history
October 28th (4 . . . .
2015 Other news items and popular science articles (newest first):
As our correspondents keep feeding us links to (admittedly fairly relevant) news items that relate to other specific food items or to application of analytical methods (none of these issues are in the FIWP6 domain) we've created this place for them,
October 20th | 4 so that we can retain a link to news stories that might be relevant if you want to get an overview of the whole food fraud picture (and perhaps until another home and another administrator can be found for this list), Mote that news stories relating
to seafeod fraud and to overall foed fraud goes in the original list, and not here.,
2015
T L
2015 September Teatro Maturale Dlive oil traceability concerns cultivars and stable | Variability in isotopic data in olive oils is determined by a complex combination of environmental, physiclogical, genetic and biochemical
5th 2015 isctope analysis [in Italian] parameters. From experiences with Leccine, Franteio, Moraiclo and San Felice to a National project on traceability?
August 26th | FeodQualityMNews.com Agroisolab UK launches SIRA food authenticity | Agroisolab UK has launched a food authenticity service using a technique to verify the origin of foods and boost traceability efforts,
October 15th |4 [222 senvice
2015 August 215t | FeodQualityMNews.com US researchers uncover mislabelled meat intwo | Mislabelled meat - including horse - has been found by US researchers in two separate studies who said reasons for the finding could vary from
2015 studies economic adulteration to accidental cross contamination.
August19th [ Agrolsolab Combating food fraud in practice: the Jamaican | ..InJamaica, a task force has assembled. In an effort to combat rampant fraud, the Coffee Industry Board of Jamaica (CIB) are continuing
2015 Coffee Police efforts to ramp up efforts to protect the country's national premium export "Blue Mountain Coffee.".,
October 14th |1l August17th | FoodQualityNews.com Genetic ID launches PCR test for oregano Genetic ID (Europe) has launched a rapid detection method of myrtle and olive leaves in dried oregano.
2015 2015 authenticity
August 16th | o graphic meant to help readers navigate the
2015
Odgobeg 1st & August 15th dustry, could be consigned to the past
sols I S 2015 future horsemeat scandals thanks to revolution rkshire,
August10th | Chromatography Today Eake rice? Chromatography searches for a grain | Food adulteration and labelling issues is a problem for consumers all aver the world — but surely rice is safe from disreputable practices.
- 2015 of truth Unfartunately not.
SeptemA ||\ August 4th Securing Industry tifin in preducts sold by the Auchan supermarket chain in Russia, according to a government
22nd 2015 20
August 3rd FoodManufacture.co.uk oflried oregano has been launched, following news of high instances of adulteration of the herb on
September | 2015 salein the UK.
4th 2015 July 315t 2015 | New Food RSSL addresses concern over oregano RSSL ha launched a new service for verifying the authenticity of dried oregano.
A toth |7 adulteration
ugus Ll 28t 2018 | Suiceinfn b nmwmnwﬁﬁmmh begefrom the Soicc aop aliccearch coptre Anppcrone baveicolated ynionelactic aoid bacteriathat cap cenie oo o "hareode b0 heln
= !on e |tEi eaway shops fo disclose I st EAISREN 64A 11 B"PEINStima Market - May be copied if source is acknowledged
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Citizen sclence:

Seafood sampling In
THE EXPERIENCE I"eStau rants

Step 1: Go out for dinner!

' Step 2: Order something fishy
Step 3: Place a small amount in the provided tube*
»%  Step 4: Send it back to us.

The results are that Foodintegrity will get an
amazing sample set... and you will get into the
prize draw to win an amazing prize! p

If you want to get involved, FOC%
contact Miguel (mpardo@azti.es) INTEGRITY

&We will send you a protocol and everything you need to do the sampling




Seafood

sampling
and analysis

200+ samples
collected from
7 EU
countries

100 samplers,
some have

not been very
active yet

Sampling will
continue for
the rest of the
year, then
analysis will
start, and
comparison
with claim
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Input-Output analysis )
For companies, sectors or regions: Compare records
and reports showing landing, production and export.

Reported amount fish / product landet or transported into region:

. 1000 tons Landed Finnmark Troms Nordland Other Sum
Wh ere d | d Finnmark 61254 1439 0 217
the fish Troms 70853 163 513 0
come frO m 73 Nordland 88188 0 128 85
" Andre 49005 0 0 212
Reported amount fish / product used or sold 67 725 302 272057
1000 tons Processed Norway EU Russia  Other Sum
Finnmark 20131 11324 18244 10695 7549 @ : .
Significant
Troms 20028 10014 17167 12160 10014 69383 . I
Nordland 26520 14144 25636 12376 9724 88401 discre pancy:
Andre 15257 8367 14273 8859 4430 suss VVNere
Sum 81937 43849 75320 44090 31717 276913 g

\_ Extensive seafood value chain analysis in H2020 project PrimeFish
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Mass balanse accounting
For processes: Using our knowledge of the raw
material and the process type to establish typical or
optimum conversion / yield factors, and then
comparing process input with process output.
Process e, Batch 112
. Batch 112
Batch 112
o g Batch 112
Batch 112
Batch 112
. Batch 112
— Batch 112
RaV\amateri%I A ¢ of fill
used to produce Significant M
\Batch 112 digcrepancyff In Bz '
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Analytical  gengins  Paper trail N

methods *®  methods

» Can detect misdescription on actual « Can detect misdescription
samples, for the product being related to any food product

Investigated roperties
« Can detect the most dangerous prop

forms of misdescription related to ~ * Can detect volume and

food safety scope of misdescription
» Can provide fairly definitive results, « For food safety incidents,
usable in court of law that are can be used to find source

difficult to argue with e.g. DNA of contamination
based methods

. Proven scientific methods, based  * FOr food safety incidents,
on well-established body of can be used to effectuate
knowledge recall

« Can be non-intrusive i.e.

Intelligence gathering

Petter Olsen 04/11/15 - ©Nofima Market - May be copied if source is acknowledged
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Analy'ﬂcal Weaknesses
methods

Can only detect misdescription
on the tested samples, not the
overall volume or scope and
rarely in real time, i.e. production
run has already been distributed
/ consumed

Can only detect misdescription
related to the actual chemical .
and physical properties of the
food

May be very expensive or time
consuming ‘
May require expensive

\_ equipment

Paper trail k

methods

Can normally only detect that
misdescription happens, not
exactly where, when and by
whom

Can normally only detect
contradictions, that a claim
somewhere does not match a
claim somewhere else

On company level, requires
access to company records
which means formal powers of
entry

On sector or national level,
requires extensive recording and
access to data
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Summary and conclusions

 Analytical methods are essential, but they
cannot alone solve the problem of
ensuring food authenticity

« Some food fraud types do not involve any
change in biochemical properties

« Some food fraud types involve faking
claims that cannot be verified analytically

 Paper trail methods are also needed

« Paper trail methods can make analytical
sampling more efficient by indicating
where, when and who to sample

« Eating fish in Brussels is not a good plan

y be copied if source is acknowledged
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Thank you for
your attention

Petter Olsen

petter.olsen@nofima.no

The research leading to these results has received funding from the
European Union's Seventh Framework Programme (FP7/2007-2013)
under grant agreement n° 613688 — FoodIntegrity and from the Horizon 2020
Programme (H2020/2014-2020) under grant agreement n° 635761 — PrimeFish.
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