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ABSTRACT

Oxaloacetic Acid Production by Thermotolerant Issatchenkia sp. S1

Thermotolerant yeast, Fermentation, Oxaloacetic acid

Nowadays, oxaloactic acid has been an important chemical in life science research and its
price is very expensive. Moreover, the research in oxaloactic acid production and their application
are not so much. Therefore, the production of oxaloacetic acid by thermotolerant yeast Issatchenkia
sp. S1 is very impressive topic. Therefore, this study focuses on the optimization condition of
oxaloactic acid production by thermotolerant yeast Issatchenkia sp. S1. Thermotolerant yeast strain
1 orientalis S1 was isolated from silage sample. According to the morphological, biochemical
characterization and 18S rDNA analysis, the results showed the S1 strain has 99% similarity to 1.
orientalis. The optimum conditions for growth of thermotolerant /. orientalis S1 was determined in
enrich medium at 40°C. The utilization of carbon sources by Issatchenkia sp. S1 was varied with
sort of carbons supplemented in YM medium. Issatchenkia sp. S1 showed weakly grown in YM
medium with sucrose, lactose, glycerol, manitol, maltose, cassava starch or potato starch as carbon
sources. When either glucose or fructose was used as carbon source in YM medium, the better
growth of Issatchenkia sp. S1 was performed. In 2 L fermenter experiment, The agitation speed at
200 rpm with no aeration in YM medium with 100 g/L and 2 g/L (NH,),SO, at 40°C showed the
highest of growth rate (0.297 + 0.001 h"). The highest concentration of oxaloacetic acid production
was 3.02 g/L at 24 h after fermentation. However, oxaloacetic acid concentration in fermented broth
was decreased after 24 h of fermentation time.

Additionally, effect of carbon sources on growth were analyzed in YM medium which
replaced the carbon source at 100 g/L of glucose, fructose, hydrolyzed sucrose (treated with
invertase) or hydrolyzed cassava starch (treated with AMG 300L and Termamyl® SC). The cultures
were fermented in 250-mL Erlenmeyer flasks with 100 mL of reaction volume with 5% v/v of

inoculum and incubated at 40°C with 200 rpm for 2 days. The highest growth rate was obtained at



0.295+0.025 h" when cultured in hydrolyzed cassava starch but could not detect oxaloacetic acid
production in fermented broth.

By transferring laboratory to the new building, the fault in transport was occurred. The
deep freezer (-70 °C) could not controlled the temperature in fluctuated electricity. It was made
damage and bacterial contamination in stock tube of thermotolerant yeast Issatchenkia sp. S1. Then,
the contaminated stock tube was isolated. The all isolates were the great growth rate in YM medium
with glucose and fructose including acetate salt, as carbon source, could tolerated temperature and
produced the ethanol at the same condition of thermotolerant yeast Issatchenkia sp. S1. Moreover,
the cell morphology under light microscope was not different the thermotolerant yeast Issatchenkia
sp. S1 but not found the oxaloacetic acid from all isolated colony using high performant liquid

chromatography (HPLC) analysis.





