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Monitoring of Alcohol Fermentation Condition of Corn Using Raw Starch Enzyme
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Abstract

This study was carried out to set up alcohol fermentation condition for wuncooked corn. Response surface
methodology(RSM) was applied to optimize and monitor the alcohol fermentation condition with uncooked corn. The optimal
yeast strain for fermentation of uncooked corn was Saccharomyces cerevisise GRJ. The polynomial equation for alcohol
contents, brix, pH and total acidity showed 0.8852, 0.9202, 0.8806 and 0.9940 of Rz, respectively. The optimal condition for
maximum alcohol contents were 0.18 % (w/w) of enzyme concentration and 180%(v/w) of added water content. Predicted values
at optimum alcohol fermentation condition agreed with experimental value.
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bzzl §4AE starch saccharifing enzyme(Daiwa kasei Co.,
Japan, Lot P8AB665)E o] &35ty on, FEE E4% 5T
100ge] SFE 200ml9t EAA 0.15%ww)E H7tste 50T
ozl 42 B 100pmeE SER APHEA 7
A7) & A3 Aol Saccharomyces cerevisiae GRIE 3]
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oo Mg
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o 844 2 100g) AR BHELA O
FE 200mE F7ME F AFLY HuF
cerevisiae H9, S. cerevisiae GRJ, S. cerevisiae W, S. cerevisiae
SP, S. Kiuyveri DI979] Wi 10%(viv)E FE= AZ3lo
0T 100pme] 2 zlaé}ma 48N 2EE A7
e QEHF] AME we FFE WEHAT,

@1 Saccharomyces
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S44RY 100g8 500m AZHEEA3d ¥ 43E 7
zte] zAd we} 8. cerevisige GRI ¥|FY FEE 10%((V/v)
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(respose surface methodology, RSM)& AHS-Etem FAEA
7| 8 (central composite design)oll <3 & AFH)AFD) 4
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Table 1. Comparison of brix, pH, total acidity and alcohol
content by different strains

. . Alcohol
Strains Brix pH  Total acidity content(%)
S. cerevisiae H9 72 427 0.36 11.1
S. cerevisiae GR] 84 436 0.57 13.3
S. cerevisiae W 8.4 4.35 0.54 11.8
S. cerevisiae SP 7.8 426 048 11.3
S. Kluyveri DI97 82 421 0.66 124
UM E B3 DL EE
FATAYO) e YTVE 228 44D LTYY
(Y1) Table 20} Jeliglzn, 2 24E o]&% W-3xEW

574 ojehsl 2k

YAlcohol content = - 16088988 + 99.392857X1 + 0.155190X2
- 234.642857X12 - 0.080000X1X2
- 0.000320X22- 1.571429 + 9.428571X1 +
0.039262X2
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Table 2. Experimental data on brix, pH, total acidity and
alcohol content of alcohol fermentation of raw corn powder
under different conditions based on central composite design
for response surface analysis

Experimental  Alcohol . Total
number” content (%) Brix PH acidity

1 7.1 5.6 447 042

2 7.7 6.0 4.11 048

3 9.1 6.2 4.46 0.36

4 89 6.1 4.14 048

5 9.3 6.4 425 0.42

6 9.1 6.2 4.30 042

7 8.1 6.0 4.30 042

8 538 5.3 4.19 0.54

9 83 5.6 397 0.54

10 39 59 4.34 042

1) The number of experimental conditions by central composite
design.
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Fig. 14 BE upe} o] ¢EF3F< contour mapg #Ag
Az}, ZAA A7NES 015%010lA THeEEe 150~230%
(wiv) H9ely FFFFgo] F7leke AFE E + AU
olg¥t AMe glucoamylase FE7t EETF T F7}
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YBrix = 0.742857 + 32.785714X1 + 0.028714X2 -
64.285714X12 - 0.050000X1X2 - 0.000054286X22

Table 3. Predicted levels of alcohol fermentation conditions
for the maximum responses of brix, pH, total acidity and
alcohol content by the ridge analysis

Responscs  R'  PobF X X; Maximum MO

pology
Aleohol  hgesr o512 017 21 971 max.
content

Brix 09202 0025 019 179 6.35 max.
pH 0.8806 00551 0.16 114 441 max.
Total acidity 09440 00130 023 107 0.36 min.

X, : Enzyme content(%), X» :Added water content(v/w)
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Fig. 1. Contour map for the effects of alcohol fermentation
conditions of brown rice on brix(top) and alcohol
content(bottom).
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YpH = 4.191012 + 0.992857X1 + 0.002490X2 -
4.642857X12 + 0.004000X1X2 - 0.000013643X22

YTotal acidity = 0.928214 - 3.628571X1 - 0.002771X2 +
6.428571X12 + 0.006000X1X2 +
0.000006429X22
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Fig. 2. Contour map for the effects of alcohol fermentation
conditions of brown rice on pH(top) and total acidity(bottom)
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Table 4. Predicted values of response variables at the range
of optimum conditions

Fermentation condition
Enzyme content (%)
Added water content (v/w)

Range of optimum conditions
0.165~0.205
185~195

Table 5. Comparison between predicted and observed values
of alcohol content and brix at the given condition within
the range of optimum condition

Optimum conditions

Enzyme  Added
content  water content predicted observed predicted observed
(%) (v/w)

Alcohol content(%) Brix(0)

0.180 180 9.17 9.34 6.35 6.37
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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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