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Research Title Bioethanol Production from Sweet Potato Starch by
Simultaneous Enzymatic Saccharification and Fermentation
with Immobilized Cells of Saccharomyces cerevisiae

Researcher Assoc. Prof. Duangjai Ochaikul
Department of Biology, Faculty of Science,

King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

Process of ethanol production from sweet potato starch hydrolyzed by alpha-
amylase concentration of 0.05% and volume of 5 ml at 90 °C for 2 h and
amyloglucosidase concentration of 0.015% and volume of 20 ml at 60 °C for 4 h was
carried on for the optimal conditions of the production ethanol by free cell. Followed by
the fermentation process of ethanol compared with both separate hydrolysis and
fermentation and simultaneous saccharification and fermentation using Saccharomyces
cerevisiae YRK 017, in form of free and immobilized cells. In the process of fermentation
of S. cerevisiae YRK 017, inoculum volumes were 10%(v/v) at 30 °C in shaking speed of
150 rpm for 72 h. To analyze the concentration of ethanol Gas Chromatography was
used and total sugar concentration was utilized the phenol - sulfuric acid method. Cell
dry weight was analyzed by drying at a temperature of 70 °C for 48 h. The maximum
concentration of ethanol was 14.64 ¢/l and the yield of ethanol from total sugar was
0.38 g.gf1 from simultaneous saccharification and fermentation process using free cell S.
cerevisiae YRK 017

Ethanol production from sweet potato by using Immobilized cell and free cell of
Saccharomyces cerevisiae YRK 017 in a batch system was studied. The effect of addition
of various yeast activators (mineral salt: ZnSO,. 7H,O and MgSQO,4.7H,O and vitamin: Ca-
pantothenate and myo-inositol) separately or mixed. The cultivation of S. cerevisiae YRK
017 for 48 hour of activators ZnSO4. 7TH,O 0.3¢ and MgSO4.7H,O 2.0¢.This process
resulted 14.56 g.l_l of ethanol. Simultaneous enzymatic saccharification and fermentation
(SSF) was add mineral salt by using free cell for 72 hour and were given 12.77 gl.l—1 of
ethanol. SHF and SSF process of ethanol production was used immobilized and free cell.
SHF process gave higher ethanol than SSF process and using free cell gave higher
ethanol than immobilized cell. Both SHF and SSF process were studied at 30 “C and 150
rom in shaked flasks.

Keywords : Ethanol, Saccharomyces cerevisiae, immobilized cell, SSF, Sweet potato
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