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Microalgae contain substantial amounts of lipids, which can be used in biodiesel, food, pharmaceuticals and cosmetics. For these applications, lipolysis reactions, taking place during processing and storage, and the accompanying formation of free fatty acids (FFA) are detrimental for lipid quality. 
This study contributes to a better understanding of the underlying mechanisms leading to lipolysis during storage of wet microalgal biomass and the dependence of this process on storage temperature and microalgal species. Firstly, wet biomass of T-Isochrysis lutea and Nannochloropsis oculata was stored at 20°C, 4°C and -20°C during 3 weeks. The extent of lipolysis was followed by analysis of the FFA content at different time intervals and by separation of the extracted lipids in lipid classes by ultrahigh-performance liquid chromatography − accurate mass mass spectrometry (UHPLC- amMS). 
In T-Isochrysis, problematic amounts of FFA were formed very rapidly during wet storage at 20°C and 4°C. UHPLC- amMS analyses elucidated that no lipid classes were broken down specifically, which indicates the presence of non-specific lipolytic enzymes. A significantly higher lipolytic stability was observed in Nannochloropsis than in T-Isochrysis, as the FFA formation in Nannochloropsis was negligible during the first days of wet storage. It was hypothesized that this difference was caused by a much stronger cell wall in Nannochloropsis than in T-Isochrysis. Therefore, an additional experiment was performed in which the wet biomass was disrupted by high pressure homogenization (HPH) and compared to a control sample that was not disrupted. As the disrupted Nannochloropsis batch showed a very rapid increase in FFA content, in contrast to the control batch, this confirmed the hypothesis that the strong cell wall of Nannochloropsis (partly) protects against lipolysis. 

