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Abstract

A survey was undertaken for yeast isolates capable of producing lipids, which
were used as a feedstock for biodiesel production. A number of 74 yeast isolates were
isolated from different sources; soil, raw milk, local yoghurt, fruit juices, rotten fruits,
honey bee, black honey, jam, petrol, and different pickles. Morphological characters
of yeasts were examined using light microscope. These isolates were screened for
their ability to accumulate lipids within the cells by culturing on nitrogen-limited
medium (NLM) and using Sudan black B staining technique. Estimation of lipid
content % was done for 59 yeast isolates. Five isolates LPI 68, LPI 65, LPI 54, LPI
51, and LPI 24 proved to be the more promising isolates depending on the biomass
weight, lipid weight, and lipid content %. The effect of different glucose
concentrations in NLM on three parameters; dry biomass, lipid weight, and lipid
content % were determined and results showed that the best concentration of glucose
was 70 g/L. Different 5 methods for lipid extraction were examined to choose the best
method to complete the study. The results showed that the best method was modified
Bligh and Dyer method (1959). The possibility of using different wastes such as sugar
cane molasses, waste food oil and shortening, whey permeate, and waste motor oil as
carbon sources for lipid production were determined, and the results showed that the
best waste for lipid production are waste food oil and waste motor oil. Optimization of
fermentation conditions such as effect of NLM composition, NLM pH, incubation
temperature, and incubation period were also investigated and results of this test
showed that yeasts can accumulate lipids at conditions differed between isolates,
where NLM 5 at pH from 5.0 to 6.0, at 28 °C and 35 °C for 96 to 144 h were the best.
The fatty acids profile analysis achieved that the lipids extracted from isolates LPI 68,
and LPI 65 mainly contained the principal fatty acids (triacylglyceols, TAGs) which is
similar to that of vegetable oils mainly oleic and linoleic acids. The isolates LPI 68
and LPI 65 which showed the most potential ability for producing lipids and had the
similar fatty acid profile of plant oils, were identified by a molecular genetic
technique. They were identified as Pichia occidentalis MH879824, and Pichia
kudriavzevii. MH879825.

Keywords: Oleaginous yeasts, Biodiesel, Lipid extraction, Fatty acids analysis, 26S
rDNA, Nitrogen-limited medium.
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