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ABSTRACT

Glycerol which is a by-product from biodiesel manufacturing has been represented as an industrial
waste product. When the demand for biodiesel increases, resulting in the increase of biodiesel production and
high amount of glycerol. Due to the limited use and high costs for disposing, so glycerol could be classified as
one of the industrial waste product which could course some effects to the environment. The intention of this
study is using glycerol as substrate for lipid accumulation by thermotolerant yeast Pichia sp. Scj 01. This could
not only reduce the biodiesel production cost, but could also utilize the waste from the biodiesel production
process to get the maximum profit, e.g.: continuous production of biodiesel by utilizing glycerol which is the
waste from the production process (if mass balance between substrate (glycerol) and product (biodiesel) has
been optimized).

Statistical based experimental designs to optimize fermentation conditions for single cell oil production
from glycerol by thermotolerant yeast Pichia sp. Scj 01 were conducted. Initial screening of important factors
influencing single cell oil production, i.e. inoculum size, (%), initial glycerol (%), temperature (°C), initial pH
and agitation speed (rpm), were tested by the Placket-Burman method. Results indicated that the model showed
statistically significant (p=0.0007) which could be concluded that the studied influencing factors had some
effects on lipid accumulation. However, only temperature (°C) showed statistically significant (p=0.0001) and
had an interdependent effect on lipid content. On the other hands, another factors had no significantly effect on
lipid content. Further experiment was designed to optimize variables from Placket-Burman design, which were
temperature, initial glycerol (%), inoculum size (%) and initial pH, in order to maximize the lipid content and to
determine the interaction effects among the tested variables by using Central Composite Design (CCD) of RSM
(Response Surface Methodology). It was found that the optimal conditions for lipid accumulation at 100 rpm
agitation were 40 °C, 4% initial glycerol, 1% inoculum size and pH 6.0, in which the obtained lipid content of
1.19 g/l or 40.88% (w/w) on the cell dry weight basis was estimated. Scaling up to a 5 1 fermenter with the
working volume of 3 1 in the batch cultivation under the optimized conditions and feeding air at 1 vvm found
that Pichia sp. Scj 01 could accumulate highest lipid content at 2.99 g/ or 63.52% (w/w) on the cell dry weight
basis after 4 days of cultivation. Fatty acids composition when pure glycerol was used by Pichia sp. Scj01 were
mainly cis-9-Oleic acid (C18:1n9c¢) Palmitic acid (C16:0) cis-11, 14-Eicosadienoic acid (C20:2) and cis-9, 12-

Linoleic acid (C18:2n6). Comparing of lipid accumulation by Pichia sp. Scj 01 between utilizing pure glycerol



and crude glycerol as carbon sources was further studies. Pure glycerol and crude glycerol were prepared at
initial glycerol of 40 g/l for lipid accumulation. It was found that Pichia sp. Scj 01 could accumulate lipid were
1.35 and 0.106 g/1 or 41.50 and 36.99% (w/w) on the cell dry weight, respectively. When crude glycerol was
decreased to 22.24 g/l lipid accumulation could be increase to was 1.17 g/l or 41.50% (w/w) on the cell dry
weight. Thus, single cell oil production from crude glycerol by thermotolerant oleaginous yeasts Pichia sp. Scj

01 had a potential for biodiesel production.



