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Oleo proteaginous plants store lipids in oil bodies, composed of a core of 

triacylglycerols surrounded by a monolayer of phospholipids in which different proteins 

are inserted, among them eight oleosins representing 75% of oil body proteins[1]. 

Previous studies have shown the high stability of the constitutive fatty acids of oil 

bodies, even in drastic conditions[2,3], but no information exists on the involved 

mechanisms. 

The aim of this study was to determine potential factors explaining this oxidative 

stability: the antioxidant role of endogenous tocopherols of oil bodies and the protective 

role of the external monolayer of oil bodies. A better understanding of these 

mechanisms would help the development of artificial oil bodies which could be used as 

vectors of oxidizable polyunsaturated fatty acids. 

A strategy in three steps was proposed : 

i) the development of a methodology allowing an accelerated oxidation of constitutive 

fatty acids of oil bodies ; 

ii) the modification of proteins from the external monolayer and its impact on the 

oxidative stability of oils bodies ; 

iii) the quantification of endogenous tocopherols in oil bodies. 

Oil bodies were extracted from Brassica napus (hybrid Explus) according to the 

protocole of Tzen et al.[4]. Briefly, seeds were ground in a 10 mM sodium phosphate 

buffer pH 7.5 and oil bodies were purified using floatation technique in the successive 

presence of detergent, high salt concentration or urea in order to remove non-

specifically trapped proteins. After appropriate dilution in phosphate buffer containing 

50 µM of Cu2+, oils bodies were placed at 50 °C and their oxidation was followed by 

measuring spectrophotometrically at 234 nm the formation of conjugated diene 

hydroperoxides after extraction by isooctane. 



In such conditions, the initiation time of oil bodies’ oxidation was 4.7 ± 0.3 hours. 

After partial destruction of the external layer by a treatment by proteinase K, this 

initiation time decreased until 3.4 ± 0.2 hours. On the contrary, it increased to 6 hours 

when the structure was strengthen by the use of paraformaldehyde. 

The protective role of proteins was completed by the antioxidant action of 

endogenous tocopherols since high amounts of γ- and α- isomers were detected in 

rapeseed oil bodies: respectively 421 ± 8 and 276 ± 11 µg/g of oil. This result is the first 

demonstration of the presence of tocopherols in oil bodies and should lead to update 

the current oil body system. 
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