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Although the nutritional importance of EPA (20:5n-3) and DHA has been proven beyond any doubts, these PUFA are much more susceptible to oxidation because of their high degree of unsaturation. a-Tocopherol, most common natural antioxidant, has been widely used to protect above PUFAs against oxidation. They are much more effective when used in combination with other antioxidants such as citric acid and ascorbic acid. Phospholipids (PL) such as phosphatidylethanolamine and phosphatydylserine have been also known as synergists in combination with tocopherols. The mechanism responsible for the synergy of a-tocopherol and PL against lipid oxidation is not very well understood, but seems to be related to the involvement of the amino group of PL in the regeneration of tocopherol. Sphingolipids (SL) are another lipid classes containing amine group in their molecule. However, there has been little information on the synergistic activity of SL with a-tocopherol. In the present study, we reported the synergistic effect of sphingolipids and their degradation products with a-tocopherol in the protection of the oxidation of fish oil triacylglycerol (TAG) rich in EPA and DHA. Sphingomyelin (SPM), lactosylceramide, glucosylceramide and ganglioside originated from milk lipids were used as sphingolipids. In addition, the synergistic effect of sphingoid base, a major structure of SL, was also analyzed. All milk SLs had no effect on the fish oil TAG oxidation under the absence of a-tocopherol. On the contrary, milk SPM showed synergistic effect with a-tocopherol, while other milk SLs had little effect. D-erythro-sphingosine, a bone structure of milk SL, also improved the oxidative stability of fish oil TAG under the presence of a-tocopherol. This effect was much stronger than that found in SPM. The synergistic effect of D-erythro-sphingosine was also stronger than that of D-erythro-N,N-dimethylsphingosine, but lower than that of D-erythro-sphinganine, showing that the effect of sphingoid base was strongly affected by the number of amine substituent group.

