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a-AMYLASE/  GLUCOAMYLASE/ RECOMBINANT SACCHAROMYCES

CEREVISIAE/ CASSAVA STARCH/ ETHANOL PRODUCTION

Ethanol has recently become an alternative energy because of the continuous
reduction of limited fossil fuel stock. Ethanol produced by a fermentation process,
generally referred as bioethanol, is considered to be a partial solution to the
worldwide energy crisis. Thailand is the world’s third largest producer for cassava.
Cassava i1s an efficient carbohydrate crop and cheap substrate for conversion to
ethanol. Traditionally, industrial bioethanol fermentation involves two major steps:
cassava starch hydrolysis and fermentation. Saccharomyces cerevisiae lacks of
amylolytic activity and is unable to directly utilize starch for growth and fermentation.
It requires intensive amount of energy and starch hydrolysis enzyme to gelatinize,
liquefied and dextrinize the raw starch before fermentation to produce ethanol.

It has been suggested that genetically engineered yeast which expresses
amylolytic enzymes, simultaneous starch hydrolysis and fermentation. This
improvement could greatly reduce the capital and energy cost in current bioethanol
producing plants and make bioethanol production more economic. In this project,
bioconversion of cassava starch to fermentation sugar was investigated using two

genetically modified S. cerevisiae strains, S. cerevisiae TISTR 5596/pSWA2
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(expressing o-amylase) and S. cerevisiae TISTR 5596/pGAMI1 (expressing
glucoamylase). Each of SWA2gene and GAMI gene was cloned downstream of a
constitutive promoter, GAP, to obtain yeast expression plasmid named pGAMI1 and
pSWA2, respectively. These plasmids were introduced into the S. cerevisiae
chromosome. Each of the pPSWA2 and pGAMI1 harboring yeast showed detectable
amylolytic activity in the culture supernatant. This indicates that the pPGAM1 and pS2
harboring yeast secreted biologically active glucoamylase and o-amylase,
respectively. In batch fermentation, the ability of S. cerevisiae TISTR5596/pGAM1
and S. cerevisiae TISTR5596/pSWA2 and the co-cultured of S. cerevisiae
TISTR5596/pGAM1 and S. cerevisiae TISTR5596/pSWA2 on cassava starch
utilization and ethanol production were evaluated. The maximum ethanol yield was
obtained at the level of 0.465 + 0.012, 0.489 + 0.010, and 0.516 + 0.021 g ethanol/g
substrate consumed at 12 days. The maximum ethanol concentration was obtained at
the level of 1.478 + 0.267, 1.992 + 0.248, and 2.977 + 0.020 g/I at 25 days. The co-
cultured of S. cerevisiae TISTR5596/pSWA2 and S. cerevisiae TISTR5596/pGAM1
produce ethanol with higher liters and yield than those of single culture. The
recombinant yeast converts starch into ethanol was successfully engineered. The
transgene was expressed in host strain. The study is the promising start for future

ethanol producing yeast development.
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