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The bioethanol for use as a liquid fuel by fermentation of renewable biomass as an alternative to petroleum is important from
the viewpoint of global environmental protection. Recently, many scientists have attempted to increase the productivity of
bioethanol process by developing specific microorganism as well as optimizing the process conditions. In the present study,
which is based on our previous investigation on the pretreatment process, theproductivity of bioethanol obtained from simultaneous
saccharification and fermentation (SSF) process was compared between various domestic materials including barley, brown
rice, corn and sweet potato. Additionally, Solid glucoamylase (SGA; developed in Changhae Co.), from modified strain with
UV, was used. The result was compared to commercial glucoamylase (GA). It was observed that the fermentation rate was
increased together with the yield which can be derived from the final ethanol concentration. Especially, in the case of brown
rice, compared to the experimental results using GA, the final ethanol concentration was 1.25 times higher and 18.4 g/L of the
yield was increased. Also, the time required for reaching 95% of the maximum ethanol concentration is significantly reduced, which
is approximately 36 hours, compared to 88 hours using GA. It means that SGA has excellent saccharogenic power.
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Figure 1. Flow chart of old process (A) and SSF process (B).
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Table 1. Starch value and optimal pretreatment condition as each
material

Barley Brown rice Com Sweet potato

Starch val Acid 61.93 68.1 65.59 65.44

. C[ ) ae GA 5505 6565 6358 6187

' SGA 56.78 67.14 64.12 62.75
Gelatinization Initial Temp. [C] 55 60 65 65
Temp. [C] 95 100 100 95
Liquefaction Residual Time [h] 1 1 2 2

@ -amylase Conc. [wjw %] 0.08 0.08 0.06 0.06
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Figure 2. Time course of released glucose concentration. (A : 30T
B:35C; @:GA, O:SGA)
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Figure 3. Time course of ethanol concentration (A : - is fitted curve)

and residual glucose concentration (B). (@ : GA, O : SGA)
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Table 2. Parameters of fitted curve using SigmaPlot 2002-Flying
Raichu von 8.02

Barley Brown rice Corn Sweet potato

Parameter
SGA GA SGA GA SGA GA SGA
a 67.15 70.88 84.00 905 8032 80.08 77.04 8526
b 009 018 002 014 005 010 009 0.0
c 448 156 275 736 268 508 278 322

R’ 0.998 0.999 0.99 0999 0.997 0.999 0.998 0.999
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Table 3. Summarized by ethanol concentration, yield and productivity

Glucoamylase Barley Brown rice Corn Sweet potato

GA 6780  72.60 80.70 78.00
SGA 7350 91.00 81.00 86.00

Max. Ethanol Conc. [g/L]

. GA 044 040 046 044

Eihanol yield, Y s fglg] 50 044 047 046 048
Ethanol yield GA 8575 7881 9054 8673

[% of theoretical] SGA 8664 9163 9067 9412

Time [ h of reaching 95%- GA 5231 88.11  68.54 45.08
of the max. ethanol [conc.] SGA 3891 3598  47.69 44,87
GA 1.23 078 LI2 1.64

Fermentation rate [g/L/h] SGA 179 240 161 18
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