
Detection of Adulterated Virgin Olive Oil  

Christian Gertz1,  Ina Willenberg, Bertrand Matthäus2 

1) Maxfry GmbH, Hagen, Germany

2) Max Rubner-Institut (MRI), Detmold, Germany

The most commonly adulterated food in the EU is extra virgin olive oil. A popular 

technique for improving the quality of oils with sensory defects is "soft" or "mild" 

deodorization. Lampante or native oil with sensory defects are treated at low 

temperature (80 ° C-110 ° C) under vacuum with superheated steam or nitrogen to 

remove off-flavor or other compounds that reduce quality. Due to lack of specificity and 

sensitivity, the official analytical methods and other analytical strategies that focus on 

single analytes or markers appear to be inappropriate to uncover this thermal treatment. 

A new statistical approach has been developed.to find a strategy that makes it possible 

to detect the application of mild deodorization or the addition of lower amounts of 

deodorized olive oils or refined foreign oils. The method uses known analytical 

parameters such as UV-spectrometry (K232; K270), peroxide value, free fatty acid 

content, p-anisidine value, monomeric oxidized tri-acyl-glycerols, pyropheophytin A, di-

acyl-glycerols, and the total content of polar compounds. These parameters cover all 

important reaction products formed during storage and thermal treatment at elevated 

temperature. Olive oils were treated in lab-scale for 1 h up to 28 days at different 

temperatures between 20, 50, 80,100, 170, 200 and 220 °C to simulate the changes of 

chemical composition of olive oil due to the environmental and processing conditions. 

LDA analysis of the data sets reveals that three different ways of lipid oxidation or 

mechanisms play a role during oil deterioration depending on temperature. Chemical 

changes produced during storage and production up to 60 C have to be accepted as 

permitted whereas changes at higher temperatures have to be considered as induced by 

an unpermitted technical process. This observation helps to estimate the probability of 

detecting adulterated olive oils using logit regression. 

This new statistical approach has been proven to be effective in the quality controlling of 

virgin olive oils. It allows to detect both soft deodorized olive oils and blends of EVV with 

lower amounts (10 %) of soft-deodorized olive oil or foreign vegetable oils. 
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