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Abstract:

Four versions of CAT based assays (CAT, ApoCAT, Fenton-CAT and Fenton-ApoCAT
assays) have been developed in this research to elucidate the complexity of antioxidant
behaviors of the individual and combined antioxidants in O/W emulsion and food model
systems. Protocatechuic and gallic acid and their alkyl esters were selected as antioxidants with
different polarities in order to compare in the developed models. Results suggested that the
ApoCAT and Fenton-ApoCAT assays were able to predict precisely the performances of
antioxidants with different polarities in the O/W emulsion, and roasted peanut systems except
for the bulk oil system. It could be due to the structure of bulk oil system may differ from other
model systems. However, in terms of the antioxidant interactions, the Fenton-CAT, ApoCAT
and Fenton-ApoCAT assays did not show the similar relationship with the actual lipid oxidation
in O/W emulsions. Only the antioxidant interactions observed in the CAT assay were similar to
those observed in the oxidation in O/W emulsions. In summary, oxidation dynamics (oxidation
hierarchy and free radical distribution) should be one of the important keys to understand lipid
oxidation mechanism in particular food systems. In addition, together with antioxidant dynamics
(antioxidant distribution and exchange) in the systems, one could be able to design a better

antioxidant assay that could predict precisely both antioxidant performances and interactions.
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