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ABSTRACT
TE142030

Single cell protein (SCP) is used for protein supplementation of staple diet by replacing costly conventional
sources to alleviate the problem of protein scarcity. Moreover, bioconversion of agriculture and industrial
wastes to protein-rich food and fodder stocks has an additional benefit of making the final product cheaper.
Cassava pulp, one of cassava starch industrial wastes, was used as carbon source in SCP production by
amylolytic yeast Schwanniomyces occientalis TISTRS555. The optimum condition for a high biomass
production of Schw. occidentalis was studied by varying the concentrations of cassava pulp, nitrogen sources
(Bacto-peptone, (NH,),SO,, NH,NO,) and the media supplements (yeast extract and malt extract). The
optimum pH for Schw. occidentalis was also studied. The temperature and agitation speed used were 30°C and
200 rpm respectively. Cassava starch, which contained in cassava pulp, was degraded within 12-18 h or
incubation. The higher cassava pulp concentration gave higher biomass concentration. However, at the highest
cassava pulp concentration (8%), a high viscosity was formed. High viscosity of the medium caused a difficulty
in mixing and sample taking in shaked flask culture. Moreover, cell and protein concentrations obtained from
8% and 6% cassava pulp medium were not different significantly. Thus, 6% cassava pulp was used for the
furture experiments. The pH for growth was varied in the rang of 5-7. The result showed that pH 6.5 exhibited
the highest cell mass. The type and concentration of nitrogen sources were studied. It was found that 0.5%
(NH,),80, exhibited the highest cell growth. 05% yeast extract was found to be the best medium supplement
for Schw. occidentalis. Thus, 6% cassava pulp, 0.5% (NH,),SO, and 0.5% yeast extract were used as production
medium. The SCP production by Schw. occidentalis in 5 L reactor was studied. The result showed that the SCP
product contained 22.03% dry weight of total protein, 0.43% dry weight of lipid and 18.46% dry weight of fiber
which were 10 times of total protein and 2 times of fiber of the original cassava pulp.

The production cost of cooling system of SCP production could be reduced if Schw. occidentalis could
grow at high temperature (above 37°C). The protoplast fusion technique was used for construction of
amylolytic thermotolerant yeasts between Schw. occidentalis TISTR5555 (amylolytic enzyme producer) and
Kluyveromyces marxianus YS8 (able to grow at high temperature; 40-42°C). Twenty fusants (KKUO1-KKU20)
were obtained on Starch-YNB medium plate which was used as a selective medium (1% Cassava starch, 0.5%

Yeast nitrogen base with amino acid, 2% agar, pH 6.5) at 42°C. The picked up fusants could be able to grow on

starch-composed medium at 42 °C and created a light clear zone around their colonies, which was not as clear
as the halo of Schw. occidentalis. The morphology of fusants was the same as K, marxianus when they were
monitored under microscope. The chromosome pattern of fusants studied by using pulsed field electrophoresis
technique was similar to K. marxianus. The fusants, however, showed low growth ability in Starch-YEP broth
(1% Cassava starch, 0.5% Bacto-peptone, 0.3% Yeast extract, pH 6.5). The amylase activity of the fusants and
parental strains was studied. The results showed that the fusants obtained a lower OL-amylase activity thar
Schw. occidentalis while their glucoamylase activity was similar to Schw. occidentalis. These may cause their
low growth ability in the medium broth. These fusants could grow on Starch-YNB medium plate at both 30 °c
and 42 °C, while Schw. occidentalis could grow only at 30 °C and K. marxianus could not grow at all. The
stability of the fusants was also sti.died by subculturing on the Starch-YNB agar plates. The results showed that,
after 10 passages, they cloud grow on the Starch-YNB medium as good as the first generation. From these
results, it could be concluded that the fusants were the hybrids between Schw. occidentalis and K. marxianus,

which showed some characters of the parental strains hybridization.





