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This study evaluates the effectiveness of high-speed homogenisation to analyse the cell strength of Chlorella vulgaris as a model microalgae for determining relative cell wall strength. Microalgae cell disruption is becoming increasingly relevant across several fields including anaerobic digestion, biodiesel production and lipid extraction. However, few studies have been conducted on the cell wall strength of microalgae. A technique to evaluate the relative cell strength of Chlorella vulgaris was developed and cell disruption was determined from lipid concentration following extraction.  Lipid analysis using a unidrive X1000 high speed homogeniser to disrupt the Chlorella vulgaris cells were conducted and the shear rate evaluated as a function of speed by varying the homogeniser speeds between 4000 rpm to 33,000rpm. Diethyl ether, hexane and dichloromethane were used as single solvents for wet lipids extraction of broken-only algae cells and compared. It was found that dichloromethane was most efficient in the lipid extraction process. The solvent was settled out first and the lipids were extracted from the solvent-water mixture using a rotary evaporator after high speed homogenisation. The amount of lipids was calculated, and an ideal disruption shear rate was deduced. Microscopic imaging using a motic BA310 light microscope and Chlorophyll analysis using spectrophometric analysis were carried out as a means of experimental method verification after cell disruption. The images showed darker fragmented cells with trypan blue as the speed increased from 4000rpm to 33,000 rpm indicating increase in disruption with increasing homogeniser speed. From the results, it was found that, the amount of lipids released by the cell begins to rapidly increase from 15,000 rpm. The maximum shear rate at 15000 rpm is 32165.85s-1 with an average mechanical energy disruption of 120KJ for 5 minutes.  Total lipids available in the cell was deduced using a modified Bligh and dyer method of dichloromethane to methanol of 2:1. It was found that the percentage of lipids from broken-only cells compared to the total lipids in the cells was about one-tenth.

Pre-treatment using lysozyme enzyme as well as waterbath prior to high speed homogenisation were also conducted and the results showed similar trend for extracted lipids with some slightly higher lipids production. In addition, Chlorophyll analysis from the homogenised cells displayed consistency in graphical trend. The results of this study will improve the energy requirement for microalgae biofuels processes.
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