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Where does my 
food actually 
come from?

How was it 
produced? 

Was it 
produced 

environmentally 
friendly?

Is it 
authentic?

Is it healthy?

And under fair 
conditions?

Is it safe?
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How do we get informed about our food?
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Economical motivated fraud
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Food Fraud – A Business to Business problem 
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• Fraud leads to an unfair competition

• Fraud bears a high risk for brand reputation

Oplægsholder
Præsentationsnoter
How can we fight food fraud?
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How can analytical chemistry contribute to a system 
that builds trust?
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Detection of the 
differences between 
authentic and 
adulterated products

Can this be so 
difficult?
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Example: Vanilla flavour
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• Vanilla pod: 500 $/kg
• Contains ~2% vanillin

• Synthetic vanillin: 10 $/kg
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Easy distinction

Difficult 
distinction
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How to distinguish vanillin from different sources?
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Different vanillin sources

EU regulation 1334/2008

• Natural vanilla flavour
• Flavour, vanillin

>1%

~99%
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How to distinguish vanillin from different sources?

Plants take up CO2 from the air via photosynthesis
Stable carbon isotope analysis

Carbon 12 Carbon 13
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Oplægsholder
Præsentationsnoter
Schriftgroesse unter isotopes



DTU28th January 2021 Food fraud on the example of vanilla flavor – how can we fight best? 10

How to distinguish vanillin from different sources?

Real vanillin

Synthetic vanillin
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Research project with small market survey

Vanilla ice cream Vanilla yoghurt Vanilla protein shake Vanilla sauce Vanilla sugar Vanilla chai tea

• 22% have a wrong declaration

• Analysis of 23 market samples

• 35% that claim to have real vanilla flavour have not
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For further information…
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Different vanillin sources

EU regulation 1334/2008

• Natural vanilla flavour

• Flavour, vanillin

• Natural flavouring, natural vanillin

>1%

~99%

>1%
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• Glucose from C4 plant (e.g. corn)

• Glucose from C3 plants (e.g. wheat)

New challenge for natural vanilla authentication?
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New challenge for natural vanilla authentication?

Real vanillin

Synthetic vanillin

Biovanillin

 Imitation of 
authentic vanilla 
flavour
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For further 
information…
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Can analytical chemistry solve the problem alone?
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• Analytical methods
are powerful

• But not without
limitations
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We need a comprehensive approach

18

TraceabilityAnalytical methods
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REGULATION (EC) No 178/2002 OF THE EUROPEAN 
PARLIAMENT AND OF THE COUNCIL

19

Art 18: Traceability

 Traceability is needed on all stages 

 A company must know where their products 
come from

 A company must know to whom they sell their products

 One step forward, one step backwards

Oplægsholder
Præsentationsnoter
Block chain concept to present to the companies?Companies that are willing and motivated to contribute? How to do that? With a film? For the film a concept is needed? Could be very fluffy if we do not know anything about the individual wishes of the companies. Where do we find the settings between standardisation and room for individual needs for each company?Nicolai: Programmers from the companies should be involved (Give company an opinion about data security, possibilities to implement BC)Amelie: Quality manager to decide what information can be reasonable to share, put into the BC, which into the external and which into the internal BCTo be able to develop/ introduce Blockchain, and before we ask how they want to have it designed we should check what they are already doing/have to do. To ask then better/concrete questions and create a concept where they could easier contribute to tell us how they want to have it designed
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hello

Rules for implementation?

•Not specified in EU regulation 178/2002

20

•Handwritten?

•Digital?

Hello
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Can blockchain technology improve the 
management of food supply chains?

• GIGO – problem?

21

• Blockchain is (merely) a database

• Important properties: immutable and distributed

• Garbage in • Garbage out

Food Safety Food 
Authenticity

Environmental
impact

Animal welfare

Fair trade

Inefficient 
processes

Challenges
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Future vision: How could a blockchain look like for 
the vanilla case

22

• Vanilla farm

Certificates, 
Mass balance

• Ice cream company • Consumer
• Intermediates• Intermediates
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O
O

Something went wrong? Contamination?
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For further 
information*…

*The report was written on behalf of the project ‘Bottom-up 
blockchain-værdikæder i fødevaresektoren’ (‘Bottom-up 
blockchain value chains in the food sector’) supported by a grant 
from Industriens Fond.
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Conclusion

Food Safety Food 
Authenticity

Environment
al impact

Animal 
welfare

Fair trade

Inefficient 
processes

Challenges

• Knowledge from a versatile range of fields like natural, social,

ethical, economic, political science, and jurisprudence, needs

to be gathered 

• The design of the solutions is independent of the availability of

a decentralized immutable database 

• A significant step needs to be taken towards the digitization of

SMEs and their supply chains

• With all the above in place, the integration of decentralized

immutable databases in food supply chains can significantly

support and advance the food supply chain management.

HO

O
O

Oplægsholder
Præsentationsnoter
Abschluss? Hypothesen stattdessen?
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Thank you for your attention

Amelie Sina Wilde

Research Group for Analytical Food Chemistry

National Food Institute,

Technical University of Denmark

Email: amsi@food.dtu.dk

Interest in collaborations?

• Food Authenticity

• Process contaminants
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