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 Electron Spin Resonance assessment of radical intermediates for during 

lipid oxidation in food emulsions 

Food emulsions (O/W) such as mayonnaise and salad dressing are very prone to deterioration 
caused by lipid oxidation. The dispersed oil droplets contain unsaturated fatty acid chains that 
can be readily oxidized via diverse mechanisms. The first pathway of this oxidation is a free 
radical chain reaction, leading to hydroperoxide formation. Degradation of these 
hydroperoxides leads to the formation of so-called secondary oxidation products (e.g. 
aldehydes, epoxides), which are responsible for the rancidity and off-flavor of O/W food 
emulsion products. The mechanistical 
pathways of lipid oxidation have been 
partly unraveled in bulk oils. However, in 
food emulsions, molecular and colloidal 
effects come into play. Mechanisms become 
more complex and harder to analyze due to 
the emulsion matrix.   
 
This project will focus on the first part of 
the primary oxidation, the radical chain 
reaction.  More specifically, we will try to 
identify and quantify the radical 
intermediates by Electron Spin Resonance 
(ESR). This technique allows for the 
detection of stable radicals. In lipid 
oxidation, formed radicals are very reactive 
and short-lived, making it impossible to 
analyze them as such. To tackle this 
problem, so-called spin-traps can be used. The emulsion matrix adds significant complexity to 
the applicability of a spin-trap, which needs to be considered when selecting the right spin-
trap. Ultimately, the ESR-method will be applied in shelf-life tests, where we want be able to 
resolve the formation of specific radicals in time.  
 
EPR-facilities are located in the Helix building at the WUR-campus. Samples will be 
generated at Unilever R&D Vlaardingen. 
 
MSc thesis project: 

• Identification and quantification of free radical intermediates of the 

primary oxidation in O/W food emulsions by ESR 
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