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ABSTRACT

Glycerol is a byproduct with abundant amount from biodiesel production. It
has long been used as a major carbon source in culture medium for the cultivation of
microorganisms in industrial fermentation. In this studied would like to used glycerol
as a sole carbon source for biomass and metabolite production. Optimization of
culture medium for metabolite production from Pichia pastoris GS115 by using
glycerol as carbon source was studied. It was found that P. pastoris can produced
acetic acid, ethanol and citric acid. Type of fermentative metabolite was depend on

nitrogen source and inorganic salt in culture medium. The production of acetic acid



citric acid and ethanol were achieved when peptone was used. Citric acid and ethanol
were achieved when yeast extract was used, while only production of ethanol was
obtained on beef extract. Furthermore, only acetic acid was obtained when using
(NH4),SO4 as inorganic nitrogen source. However production of metabolite was not
found when NH4CIl, NHsNO; and Urea were used. Effect of inorganic salts on the
production of metabolites was studied. It was found that medium containing each kind
of MgS0O,-7H,0, CaCl, and KCI can promoted ethanol production, while KH,PO4
promoted ethanol and citric acid production. The medium components were
optimized by using the Central Composite Design (CCD). The optimum medium
composition was composed of 28.33 g/L glycerol, 8.5 g/L peptone 5.0 g/L. (NH4),SO4
and 0.5 g/L KH;PO4. The maximum cell dried weight of 8.66 g DCW/L biomass was
produced by used this medium in shake flask. Effects of fermentation condition
including temperature and initial pH on biomass production in shake flask have been
studied. Found that, the optimum culture condition of temperature and pH were 30°C
and 5.5 respectively. After optimization conditions, biomass in fermenter was as twice
as that in shake flask and maximum biomass production of 18.93 g DCWI/L and a
yield coefficient of 0.67 g biomass/g of glycerol can be obtained in fermenter. These
results demonstrate the potential of using glycerol as the carbon source in high cell
density cultivation of P. pastoris GS115 and possibly metabolite products in future

study.
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