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The ability of algae to alter lipid metabolism in response to environmental influences is a critical factor with respect to growth and survival and also has relevance to the commercial exploitation of algae for the production of lipid-based compounds. Light is absolutely essential for growth and biosynthesis of particular lipids in photosynthetic organisms. Long-term effects of varying light intensity (100, 290 and 400 µmol photons m-2 s-1) on lipid composition of the brown alga Undaria pinnatifida were examined. Changes in total lipid content in U. pinnatifida were accompanied by variations in lipid classes. Low light acclimation induced an increase in the level of structural components of thylakoid membrane – photosynthetic glycolipids, mainly, at the expense of monogalactosyldiacylglycerol MGDG, sulfoquinovosyldiacylglycerol SQDG, and also phosphatidylglycerol PG, whereas high light acclimation resulted in a 2-fold increase in the content of storage lipids, triacylglycerols (TAG) and in a 1.5-fold reduction in the contents of MGDG, SQDG and PG. Each lipid class exhibited a specific fatty acid composition and has changed considerably at different light intensity. The variations in the fatty acid composition were observed for TAG, MGDG, SQDG and PG, whereas fatty acid composition of DGDG, PC, PE and PI were relatively constant. TAG were rich in saturated fatty acids, especially 16:0 and 18:0, their concentrations were depleted at high light. Acclimation of the algae to high light also resulted in the reduction of trans-16:1n-3 contents in PG. In MGDG, n-3 PUFA reached up to 75% of the total fatty acids, peaking at low light. This increase was attributed to the enhancement in the proportions of 18:4n-3 and 20:5n-3. In contrast, SQDG was the most saturated lipid due to high contents of 16:0 and 18:1n-9, which made up together about 70% of the total fatty acids. Thus, prolonged exposure to low and high light considerably affects lipid synthesis, and as a result may influence cellular ultrastructure, photosynthetic activity and chemical composition in brown algae. We suppose that light-dependent changes in lipid and fatty acid composition are due to correlation between the activity of photosystems and the process of synthesis and desaturation of fatty acids.
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