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Highly Unsaturated Fatty Acid Might Act as an Antioxidant in Emulsion System
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Introduction: 
	It is recognized that highly unsaturated fatty acid (HUFA) such as DHA (D) is oxidatively stable fatty acid compared with linoleic acid (L) in emulsified system, although HUFA is oxidatively unstable in a bulk system. In fact, an emulsified mixture of D and L behaves like in a bulk system, namely the oxidative stability of D becomes lower than that of L. Therefore, in this study, triacylglycerol (TAG) consisted of HUFA such as glycerol tridocosahexaenoate (DDD) and glycerol trilinoleate (LLL) were separately emulsified and HUFA emulsion was mixed with the oxidizing LLL emulsion using a water-soluble radical initiator, 2,2'-azobis(2-aminopropane) dihydrochloride (AAPH), to examine the behavior of HUFA in the system at first. Furthermore, oxidizabilities of glycerol trieicosapentaenoate (EEE), glycerol trilinolenate (LnLnLn), LLL, and glycerol trioleate (OOO) were also evaluated in the same system.
Materials and methods: 
	TAGs consisted of the same three fatty acids such as DDD, EEE, LnLnLn, LLL, and OOO were emulsified using TritonX-100. LLL emulsion was oxidized by AAPH at 25oC. At 48 h later after starting oxidation, DDD, EEE, LnLnLn, or OOO emulsion was added to the oxidizing LLL emulsion and amount of each remaining fatty acid was analyzed using GC-FID system to evaluate oxidizability of each fatty acid in emulsion system.
Results and discussion: 
	The emulsified HUFA suppressed the oxidation of emulsified LLL. The addition of OOO did not change the oxidation amount of LLL drastically as compared to the changes observed after the addition of LnLnLn, EEE, or DDD. The oxidation rate of LLL emulsion was related to the numbers of double bonds in the fatty acids and the suppression ability of DDD was the strongest. The addition of DDD was also suppressed the consumption of oxygen and these results suggested that the emulsified HUFA-TAG might act as antioxidant in the emulsified system.

