
Lipid Profile and 1H NMR-based Metabolomics in Muscle and Liver of Arctic charr (Salvelinus alpinus) Fed different Feed Sources
Jana Pickova, Liane Wagner; Jinfeng Pan, Sofia Trattner, Ali Moazzami
Swedish University of Agricultural Sciences, Uppsala, Sweden, 

The effect of different feeds including lipids have been studied in Arctic charr (Salvelinus alpinus).  Mussel meal (Mytilus edulis), krill (Antarctic krill (Euphausia superba)  and different microorganism-based meals on lipid and metabolic profile of muscle and liver were investigated in Arctic charr. The reference diet (REF) contained fish meal (FM) as the main protein source. In the experimental diets 40% of the crude protein deriving from FM was replaced with mussel meal (MM), krill meal (KM) and oil KO) and  non-extracted (NY) and extracted yeast (Saccharromyces cerevisiae, EY) and zygomycete fungi (Rhizopus oryzae, ZYG). At slaughter, liver and muscle tissues were collected for lipid (lipid content, lipid class and fatty acid composition) and 1H NMR-based metabolomics analysis (aqueous and chloroform phases). The lipid analysis showed that the replacement of FM, in general, had more effect on the liver than on muscle lipids. Liver of ZYG-fed fish had the lowest lipid content and percentage of monounsaturated fatty acids, and the highest levels of omega-3, omega-6 polyunsaturated fatty acids, and DHA. Fish tissues fed krill raw products showed a high content of astaxanthin and DHA. 
The metabolomics analysis showed an increase of betaine and n,n-dimethylglycine in the liver and muscle as well as sarcosine in the liver of fish fed the NY diet compared to REF-fed fish. The muscle of EY-fed fish compared to REF-fed fish had an increase of isoleucine, valine, betaine, alanine, formate, proline and a decrease of hydroxyproline, while the liver was unaffected by the FM replacement. Lowest changes on liver and muscle metabolism were found in MM and krill product based diets, suggesting that mussel meal, based on metabolic profile, is the ingredient yielding smallest changes compared to fish meal.  


