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Free radical formation resulted from the decomposition of hydrogen peroxide (H2O2) 

and lipid hydroperoxides (LOOH) in aqueous and organic media in the presence of cationic, 

anionic and non-ionic surfactants at 37°С was studied by “inhibitor” method using quercetin 

and β-carotene as radical scavengers. The peroxide decomposition forming free radicals 

was shown to be catalysed by cationic surfactants. Anionic and non-ionic surfactants did 

not affect the radical production rate (Wi); moreover, the anionic ones totally suppress 

catalytic action of cationic surfactants. Catalytic action of cationic surfactants on LOOH 

decomposition was found to be more pronounced in organic media as compared to water 

solution; Wi depends significantly on the counter-ion nature. Among 

cetyltrimethylammonium salts catalytic activity decreases in a row: Сl->Br->HSO4
-. 

A well known neuromediator acetylcholine chloride (AcCholCl) was shown to catalyse 

free radical formation resulting from LOOH decomposition in organic media. By this reason, 

addition of AcCholCl accelerates the oxidation of vegetable oils by molecular oxygen that 

proceeds via chain free radical mechanism.  

The present work can be also considered as an investigation of natural antioxidants – 

quercetin (Q) and β-carotene (Car) – interaction with peroxides in microheterogenic 

aqueous and organic media. These compounds do not react with hydroperoxides in the 

absence of cationic surfactants. In presence of cationic surfactants the mechanism of 

interaction with hydroperoxides can be schematically described by the equations: 

  n ROOH  + m Surfactant ↔ {n ROOH … m Surfactant} → RO2* 

  Q, Car + RO2* → Products. 

Thus, it was discovered that widely used cationic surfactants, such as CTABr, CTACl, 

CPBr, can catalyse free radical decomposition of hydroperoxides and can act as 

prooxidants in both aqueous and organic media at physiological temperature. These 

findings could facilitate the interpretation of the results of many biochemical experiments 

and contribute to better understanding of bactericide activity of cationic surfactants. 


