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Marine long-chain n-3 polyunsaturated fatty acids (omega-3) have attracted interest due to the positive health effects they have been associated with. However, omega-3-rich oils are highly sensitive to lipid oxidation, something that could interfere with its beneficial effects. A few recent in vitro studies have shown that fish lipids not only oxidize during storage, but also under gastrointestinal tract (GIT) conditions. Lipid oxidation is known to generate certain highly reactive oxidation products, like malondialdehyde (MDA), 4-hydroxy-trans-2-hexenal (HHE), and 4-hydroxy-trans-2-nonenal (HNE); all three with documented carcinogenic and genotoxic properties. To date, little is known about formation of these specific compounds in presence of human GIT juices, and also, what levels that can be reached in the GIT. In two separate in vitro studies, MDA, HHE, and HNE-formation in fish oils have therefore been investigated under GIT conditions. In the first study, two static GIT in vitro models were set up to follow oxidation in cod liver oil during digestion. In one model, digestive enzymes and bile of porcine origin were used, and in the other model, human digestive juices were used. The digests were analysed for MDA, HHE, and HNE by LC-MS, and for free fatty acids by GC-MS. Results showed that the aldehydes increased over time during intestinal conditions in both models. However, rate and maximum aldehyde levels reached were significantly higher with human digestive juices. In the second study, the formation of MDA, HHE, and HNE in cod liver oil subjected to (i) pre-oxidation, (ii) emulsification (20% o/w), and (iii) enrichment with EDTA and fish hemoglobin (Hb) were evaluated in a dynamic in vitro digestion model. The highest recorded levels of aldehydes were obtained in the presence of Hb. Pre-oxidized oil generated higher aldehyde levels during digestion than fresh oil, and emulsification was slightly protective in the gastric tract. In general, higher aldehyde levels were attained in intestinal lumen than in the initial meal, demonstrating that GI digestion promotes oxidation also in a dynamic digestion model. These results emphasize the importance of keeping high quality of marine omega-3 products and to find ways to inhibit the Hb pro- oxidative effect.

