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Microalgae lipids and fatty acids have a range of applications and have attracted much global attention in
recent years for their potential use as a source of biodiesel. The lipid and fatty acid content of microalgae vary
according to species used and the nutrient, environmental and developmental conditions in which cells are
cultured. Specifically, certain stresses such as nutrient [imitation have been reported to increase lipid content.
There is little information regarding the effect of growth conditions, particularly the effect of iron, on lipid
productivity including its content and composition. Studies investigating the effects of growth conditions on
lipid content and composition are essential given that the distinction in the main lipid classes and fatty acid
comiposition are important for the subsequent conversion of microalgal oils to biofuels.

This presentation will document a 1 year Science Honours project which 1s currently investigating the lipid
classes and fatty acid composition of the freshwater microalgae Chlorella vulgaris during growth on media
designed to increase lipid content. Proposed studies will involve a two phase batch culturing of the microalgae
which utilises media for optunal growth in the first phase with subsequent transfer of the algae to media
designed to increase lipid content. The specific media conditions to be investigated will include factors such as
nitrogen limitation and addition of iron at different concentrations. Growth and lipid content will be measured
under the various culture conditions and the cultures will be characterised in terms of lipid classes and fatty
acid composition during periods of optimal lipid accumulation. To quantitatively analyse these factors,
techniques including gravimetric analysis, in situ Nile Red determination of neutral lipids, and GC-MS
analysis of extracted and transesterified fatty acids will be utilised. The results of nutrient limitation and
addition will be reported for each culture condition and the specific effects on growth phase, lipid
accumulation and composition will be presented under each different culture regime.




