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Food security: when all people, at all times, have physical, 
social and economic access to sufficient, safe & nutritious 
food that meets their dietary needs and food preferences 
for an active and healthy life. 



A Major Research Theme  
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Integrity of The Global Food Supply 
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Defining Food Integrity (Elliott’s attempt)  

Food integrity: when all people, at all times, have access to 
food which is safe, authentic and nutritious.  The systems used 
to produce the food are sustainable, ethical, respect the 
environment and protect the human rights of all workers.  
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1. The food we produce is safe 
 

2. The food we produce is authentic 
 

3. The food we produce is nutritious 
 

4. The systems used to produce our food are sustainable 
 

5. Our food is produced to the highest ethical standards 
 

6. We respect and protect our environment 
 

7.   We respect and protect all those who work in our global food system  
 

 

The Seven Key Principles of Food integrity:  
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Our Ambition: To build a hub for Global Food Integrity  
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Commonly found in kitchens at home 
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Most peoples perception……………………………………. 

…………………………………….but is it really Oregano? 






Cultivation and Country 
of Origin 

• There are many sub-species of Oregano  
• Two major species marketed within the EU  
• Major sources of Mediterranean oregano are Turkey & Greece 

 
 

Origanum vulgare Origanum onites 



Mediterranean 
Cultivated Oregano 

• Denizli Region in Turkey has become significant in the production of Oregano to the herb 
market.  
 

• Oregano plants are perennials and will produce for about 7 - 8 years. 
 

• In July, the harvesting, threshing, drying, and packaging  of the Oregano for processing 
commences. Source: ASTA 2015 



Oregano Adulteration 

Source: ASTA 2015 

• Historically there has been numerous instances of  oregano 
adulteration 

 
• 1986; the Chernobyl nuclear reactor accident in the USSR had a 

devastating effect on leafy herbs (esp oregano) with majority of 
the crop contaminated by radiation and could not be used.   

 
• Found that by adding other leafy material, which grew outside the 

area impacted by the radiation, that it was possible to reduce the 
detectable levels of radiation.   

 
• Large profits made by adulterating contaminated material and 

selling it. 
 
• However adulteration of oregano has persisted in many regions  
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• A variety of leafy materials are used to adulterate oregano 
– making it cheaper to produce and resulting in greater 
profits for fraudster.  

 
• ASTA: Any non-oregano species found at levels greater 

than 1% is considered adulterated. 
 

• ESA: 2% tolerated  
 

Oregano Adulteration 



vulgare onites 

Oil droplets Fine hairs 

Olive Leaves Myrtle Leaves Sumac Leaves 

Oregano & Adulterants 



Industry Standard: Microscopy 

Oregano Adulteration 
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FT-IR- Thermo Nicolet iS5 (Thermo Scientific, 
Dublin, Ireland) 

iD7 accessory -Diamond crystal 
Samples milled 
Samples run in triplicate 
Range 550-4000cm-1 

32 scans 
 

Fourier transform infrared 
spectroscopy (FTIR) 
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Adulteration of oregano with 
olive leaves at 10% increments 



PCA Model: Unsupervised 



Oregano Vulgare
RMSEC:  1.58   Corr. Coeff.: 0.9988
RMSEP:  1.71   Corr. Coeff.: 0.9955   
3 factors used 
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PLS-Regression: 
Quantitative Model 



Speciation 
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Sample Collection & Preparation 

Oregano samples collected 
from retail, service and internet 

sources. 
 

50mg (+/-1%) of milled herb extracted 
with methanol/water (1:1), mixed, 
sonicated, centrifuged and filtered 

ready for LC-MS analysis. 
 

TOTAL ANALYSIS TIME : 25min 

Methods’ Validation 

 
CCα 1.3% (n=54) 
CCβ 2.2% (n=54) 

Repeatable (RSD 6.4%) 
Accuracy (115%) 

Exclusive adulterants’ 
markers: 

Olive leaves – 2 
Myrtle – 2 
Sumac – 2 

Hazelnut – 3 
Phlomis – 1 Selective /specific for all 10 markers (n=50) 

Targeted LC-MS/MS analysis 
(Waters TQ-MS)1 

QUALITATIVE  
(5 adulterants) 

QUANTITATIVE 
 Olive leaves 

QUANTITATIVE 
Myrtle Leaves 

 
CCα 1.2% (n=54) 
CCβ 2.0% (n=54) 

Repeatable (RSD 5.6%) 
Accuracy (81%) 

Targeted, confirmatory LC-MS/MS 
method for detection and quantification  

of oregano adulteration  

Linearity in myrtle leaves matrix
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Waters Acquity  I-Class UHPLC 
coupled with Waters Xevo TQ-S mass 

analyser.  
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Oregano Sample Survey 

Oregano Survey UK/Ireland Internet/Other
 Samples Tested 53 25

Samples Adulterated 13 6
Samples Adulterated % 24.5% 24%
Level of Adulterationc ~30 to >70% ~30 to >70%

Most Common Adulterants 1. Olive leaves 1. Olive leaves
2. Myrtle leaves 2. Myrtle leaves

Presence confirmed by MS analysis Yes Yes
     

       

      

Results also passed on to UK 
Food Standards Agency  



IMPACT 

33 media outlets had reported the story within one day 
of the WHICH? article appearing, making a global impact 
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ACCC Ruling: 
Two companies have to prove 
authenticity of all their Herbs and Spices 
 
Smaller companies have analyse oregano 
on a yearly basis to prove authenticity 

Australia 
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US Oregano Survey  2016  

Samples taken 
 

28 
 

Level of adulteration found 
 

7 (25%) 
 

Adulterants identified  
 

Sumac, olive and myrtle leaves 
 

Range of adulterants found  
 

22% to 78%  
 

Price range of adulterated 
products  

 

From $245/kg to $30/kg  
 

 Sampling occurred during 1st half of 2016 
 Samples transported intact to Queen’s University Belfast 
 All samples screened using spectroscopy and  those found to be 

adulterated were subjected to mass spectrometry to confirm.  

United States 
Survey Data  
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Global averaGe: 25% 

A Global Issue 



Are there other signs 
of adulteration?  

Cyfluthrin, Cyhalothrin I and Deltamethrin are mainly present in adulterated samples, 
as well as Methidation, Permethrin and Pyriproxyfen. 

Adulterated Oregano  
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Pesticide residue profile: a potential 
fingerprint of adulteration of oregano?  



Industry Sponsored Research Programme  

Tacking Herb & 
Spice  Fraud 
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Current Research 

• Collaboration with Herb & Spices companies and Retailers 
 

• Identify other high risk commodities e.g. paprika, garlic, sage 
 
• Develop additional methods of analysis based on the Oregano Model 

 
• Explore possibility of using portable instrumentation for use in the field. 
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MicroNIR 

Point & Shoot NIR 



A Partnership Approach 
to Food Integrity  
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