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The optimal comdition of the ethanal fermentation from raw cassava starch by simultaneous saccharification - fer-
mentation (SSF) was studied using glucoamylase from Aspergillus sp. and a yeast strain. The rate and yield of ethanol
production were optimum at pH 3.6 with shaking. The fine milling treatment was effective for both saccharification
and SSF of raw cassava starch. The presaccharification at 60°C for 1hr before SSF increased the rate and yield of
ethanol production, as well. To increase the ethanol concentration after fermentation the substrate concentration could

be increased up to 21% without the problem of vissosity. The use of high concentration ethanal tolerant yeasf strains
and high substrate concentration produced ethanol higher than 10% (W/V) after fermentation for 5 days.
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Table. 1. SSF of RawCassava Starch Using
Glucoamylases of Aspergilli.

Strains Enzyme activity COQO,formed
(units/g koji) ®
Asp. awamori var. fumeus 1 26.9 7.72
Asp. awamori var. fumeus 1A 33.8 7.59
Asp. awamori var. fumeus 1B 28.1 7.41
Asp. niger NRRL337 50.0 6.95
Asp. niger schermanni JAM2059 13.8 5.60
Asp. saitoi sakakuchi JAM2210  15.0 6.98
Asp. shiousami 26 105.0 7.94
Asp. niger 75.0 7.7
Asp. fumigatus 16.3 1.69
Asp. shirousami 27 206. 3 8.22
Asp. shirousami 28 187.5 7.94
A sp. shirousomi 29 193.8 7.69
Asp. shirousgmi 30 143.8 7.96
Asp. awamori NRRL 3112 181.3 7.39
Asp. foetidus ATCC 14916 37.5 7.09
Asp.niger NRRL 3122 150.0 7.98
Asp. foenicis ATCC 13156 42.5 6.73
Asp. foenicis ATCC 13157 43.8 6.91

Raw cassava 20g was fermented by SSF method
at 30C for 5 days after 5g koji was added
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Fig 1. Fine Milling Effect on SSF of Raw
Cassava starch.

Fine milled and untreated cassava 10g
each was suspended in 40ml H,O and ad-
justed to pH4.0, and incubated at 30C with
120 rpm shaking after yeast strain, S.
cerevisiae, Y-51 and glucoamylase of A.
shirousami 27.
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Fig 3. Presaccharification Effect on Raw Ca-
Fig. 5. Increased Conecentration of Starch in
ssava Starch.
The conditions were those for Fig. 2 ex- SSF of Raw Cassava starch.
cept presaccharification by 180 units of Various amounts of raw cassava was su-
gluséoamylase at 60C for various time spended in 40 ml H,0 and adjusted to pH
before addition of yeast strain, Y-51. 4.0, and fermented at 30°C with shaking at
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Fig. 6. Time-Course Observation of Compositi-
on of SSF of Raw Cassava Starch.

Cassava 20g was fermented at 30C with
shaking at 120 rpm after glucoamylase 360
units and yeart added.
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