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The objective of this study was to produce oxidatively and physically stable high fat 

(70%) fish oil-in-water emulsions by combined use of sodium caseinate (CAS) and 

commercial/modified diacetyl tartaric acid ester of mono- and diglycerides (DATEM) as 

well as investigating the effects of alkyl chain lengths (C12 and C14) of DATEM on 

stability (Figure 1). DATEM was also modified with caffeic acid in order to increase its 

antioxidative effects. As it is claimed that oxidation is initiated at the oil-water interface of 

the emulsions, it was hypothesized that modified DATEM as a surfactant would locate at 

the oil-water interface and protect the lipids from oxidation by its improved antioxidant 

activity. It has been suggested that surfactants and proteins could be used together as 

an effective combination for emulsifying lipids leading to low viscous emulsions. Results 

indicated that modified DATEM with alkyl chain length of C14 (DATEM C14) replaced 

more CAS compared to modified DATEM with alkyl chain length of C12 (DATEM C12) 

from the interface in 70% fish oil-in-water emulsion. Emulsions produced with DATEM 

C14 had significantly decreased amount of primary and secondary oxidation products 

compared to emulsions with DATEM C12. When 60% of the commercial DATEM was 

substituted with either DATEM C12 or DATEM C14, viscosity was significantly 

decreased compared to emulsions with commercial DATEM, which might make high fat 

emulsions` incorporation into low viscosity food systems easier.    

 

Figure 1. Structure of modified DATEM C12 and C14 


