
www.eurofins.com

Common Issues in Food Fraud & Adulteration

Authenticating Products and Ingredients through Analysis

Ramin Jahromi

Eurofins Nutrition Analysis Center

Des Moines, IA



www.eurofins.com

Key Message

Through testing you cannot prove authenticity – you can only look for 

indicators of adulteration.



Please Note
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Most suppliers are honest and will supply you with what you ordered, however, 
not ALL are!
If possible only use suppliers that you have visited and audited or have been 

approved by a third party (such SGF IRMA scheme for fruit juices)
 http://www.sgf.org/en/home/fks/halbwarenkontrolle/

This should not preclude you from testing these suppliers also 
(VERIFICATION) 
Everything has a price and if the price is TOO good there maybe a very good 

reason why!



What are the driving forces for adulteration?
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1) The opportunity to make an elicit profit 
 Presence of cheaper adulterants

2) Premium foodstuff in short supply 
 Lack of raw material (fruit/honey/agave) to fulfil an existing contract

 High commodity prices

3) Companies buying from unknown suppliers 

4) Likely to be more issues if there is a looooooong supply chain!

 Horse meat in ground Beef is a classic example!!

5) Companies not testing their incoming raw materials
6) Supplier attitudes 
 “There are no good methods out there so we won’t get caught”
 “Other people are doing it, so why shouldn’t we”!
 “What is wrong with a little bit of sugar”

7) The opportunity to make an elicit profit 
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Analysis of Product for Indicators of Adulteration.

Principal tools:

Microscopy

Compositional testing

Molecular approach (Chirality and Isotopic Enrichment levels)

Markers associated with likely adulterants

Non‐Targeted Analytical approaches

Compositional 
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Microscopy
Markers 
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adulterants

Non-Targeted 
Analytical 

approaches
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Microscopy.

Target:

Does the material look like it is supposed to?

Advantages:

Fast, Rugged

Disadvantages:

Difficult to locate trained people

Does not work well on further processed products



www.eurofins.com

Compositional testing

Target:

Are the components present in the right proportions

Examples :

Turmeric, Fruit juices

Advantages
• Deals well with processed 

products
• Classical approach – Easy 

to explain

Disadvantages
• Requires laboratory facilities
• Challenge to account for 

natural variability
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Molecular Approach

Target:

Special characteristics associated with target molecules

Examples:

D & L enantiomers of flavorings, organic acids

Average Isotope distribution(honey, vitamin C) 

Isotope distribution within molecule (e.g., SNIF NMR) (Chaptalization, Vanilla)

Advantages
• Harder to fake

Disadvantages
• Complex analytical 

technique
• Difficult to quantify



Specific Markers

Target:

 Molecules not likely to be there

Examples:

 Foreign materials (DNA, Protein)

 Specific molecules (naringin, Isomaltose)

Advantages
• Good approach for verifying 

the absence of commonly 
used adulterants 

Disadvantages
• Difficult to quantify



Non‐Targeted Analytical Approaches

Target:

 No specific target.  Looking at the sample as a “whole”

Examples:

 NIR, MIR, Hi‐Res NMR

Advantages
• Fast
• Data can often provide an 

est. conc. of multiple 
components

Disadvantages
• Mainly secondary technique



Recent Turmeric Issue
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Addition of Lime to Lemon
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Cumin Adulteration Notice‐ASTA July 15 2019
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New Species‐Not Adulterated
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Key Takeaways

Very seldom you can be sure that a product is authentic

Multiple approaches are required if you want a relative high degree of certainty

Always ask yourself: “To what extent is the sample evaluated representative of the 
load”.
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