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Several studies have been conducted in the last decennia to develop a rapid method for lipid determination in microalgae, as an alternative for the time consuming gravimetric methods. Different studies showed that in situ lipid staining with Nile Red is a promising method, but very few did a profound optimization and validation. In this study, lipid determination with in situ staining of lipids with Nile Red has therefore been thoroughly optimized and validated for Nannochloropsis oculata. 
It was found that fluorescence intensity at 570-580 nm (when excitation wavelength was 486 nm) increased in microalgal suspensions with Nile Red compared to the blank without Nile Red, suggesting that Nile Red enters the microalgal cells and stains the lipids. Fluorescence intensity, calculated by peak height or peak area, was increased by addition of glycerol to the microalgal suspension. This method was further improved by optimization of the optical density of the algal suspension, the Nile Red concentration and glycerol concentration in the algal suspension and the incubation time. This optimized procedure was used to validate the method. In contrast to almost all studies about this subject, the validation was performed on different, independent batches of Nannochloropsis oculata, on which both the Nile Red method and the gravimetric method was tested. A good correlation (R² = 0.9483) was found between neutral lipid content obtained by the Nile Red method and the gravimetric method. It can also be concluded that Nile Red staining correlates better with neutral lipid content than with total lipid content. 
It can be concluded that Nile Red in situ lipid staining gives an indication of the (neutral) lipid content in Nannochloropsis oculata. Also for other microalgal species, this is a promising method. However, for exact quantification of total lipid content, gravimetric methods are recommended, which are both more accurate and more precise. 
 

