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Abstract

This study was carried out to set up alcchol fermentation condition for uncooked brown rice. Response surface
methodology(RSM) was applied to optimize and monitor of the alcohol fermentation condition with uncooked brown
tice. The optimal yeast strain for fermentation of uncooked brown tice was §. cerevisize GRJ. The polynomial equation
for alcohol contents, brix, pH and total acdifiy showed 0.8828, 08409, 0.9431 and 0.9280 of R, tespectively. Optimum
range of uncooked alcohol fermentation for maximum alcohol comtents were 0.34%(wfw) of enzyme concentration and
350%(v/w) of added water content, respectively. Predicted values at optimum alcohol fermentation condition agreed with

experimental values.
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Table 1. Central composite design for the optimization

Experimental mmber”  Enzyme content(%)  Added water coment(%)

1 02 -1 200 (-1)
2 04 (+1) 200 (-1)
3 02 (-1 400 (+1)
4 04 (+1) 400 (+1)
35 03 (0) 300 (0)
6 03 (0) 300 (0)
7 05 (+2 300 (0)
8 01 (2) 300 (0)
9 03 (0) 500 (+2)
10 03 (0) 100 (-2)
UThe number of experimental conditions by central

composite design.
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Table 2. Comparison of alcohol content by different

strains
Strains Alcohol content(%)
5. cerevisize H9 12.3
S. cerevisize GRJ 15.8
S. cerevisiae W 14.1
S. cerevisiae SP 14.9
S. Kluyveri DI97 154
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Fig. 1. Contowr map for the effects of alcohol fermentation

conditions of brown tice on alcohol content(top) and
brix(bottom).
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Fg. 2. Comour map for the effects of alcohol fermentation
conditions of brown rice on pH(top) and rotal
acidity(bottom).
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Table 3. Experimental data on alcohol contents, brix,
pH and total acidity of alcohol fermentation
of brown rice under different conditions based
on central composition design for response

surface analysis
Experimenal glltﬂfelz) “Brix  pH Total acidity
1 6.2 37 4729 0.33
2 6.7 42 4.68 0.31
3 6.9 39 428 030
4 6.9 39 420 0.38
5 6.8 4.2 4.13 047
6 7.0 39 4.35 039
7 73 40 474 023
8 6.2 3.6 420 0.25
9 6.8 38 447 0.24
10 33 35 513 022
" The number of experimental conditions by central
composite design
Table 4. Predicted levels of alcohol fermentation

conditions for the maximwm responses of
alcohol contents, brix, pH and total acidity by

the ridge analysis
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Fig, 3. Superimposed contour map of optimized conditions for
alcohol content, brix, pH and total acidity for alcohol
fermentation of brown rice.
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Table 5. Comparison between predicted and observed
values of alcobol content and brix at the
given condition within the range of optlimum

conditions
Optimum conditions  Alcohol content(%) *Brix
Enzyme  Added

content water content Predicted Observed Predicted Observed
(%) (viw)
034 350 732 725 407 4.15
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