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Abstract

The energy for cooking starch prior to saccharification could be saved by fermenting raw
starch into ethanol using Aspergillus niger koji of wheat bran. Optimum cultivation time to
produce glucoamylase was 4 days in wheat bran medium. The rate of saccharification from
uncooked corn starch were optimum at pH 3.3 and 40-50°C. Corn and sweet potato starch
were saccharified more efficiently by wheat bran koji than other tested starch sources. 5 days
of fermentation were required for optimum yield of ethanol using a mixture of Aspergillus
niger koji and dried yeast. Final ethanol yields from raw corn, sweet potato, and rice starch
with agitation at the rate of 100 rpm were about 95% at 30°C.
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Fig. 2. Saccharification of uncooked corn starch by Aspergillus niger koji
pH ! One g of corn starch was suspended in 20 ml of 0.1M sodium citrare-HCI buffer( pH2.5 ~ 3.7)
and acetate buffer (pH4.0~6.0) and incubated at 30C for 48 hour.

Temperature :

A mixture was tncubated at various temperature for 24 hour.
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Table 1. Comparison of the alcoholic fermentation between the refined starches and the raw
materials of starch.

Kinds of starch Total sugar(g) CO, (g) Ethanol (g) Ethanol yield(%)
Corn starch 10.0 4.93 4.83 94.5
raw corn 10.0 4.00 4.35 85.1
Potato starch 10.0 2.89 3.1 60. 8
Raw potato 10.0 1.80 1.87 36.6
Sweet potato starch 10.0 4.80 4.86 95.1
Raw sweet potato 10.0 4.71 4.48 87.6
Raw rice 10.0 5.09 4.90 95.8

*Alcohol yield is expressed as a percentage of the theoretical value.
Table 2. Comparison of the alcoholic fermentation between uncooked and cookad starch

Kinds of starch Total sugar(g) CO: (g) Ethanol (g) Ethanol yield(%)
Corn starch uncooked 10.0 4.97 4.83 94.5
cooked 10.0 4.95 4.97 97.2
Potato starch uncooked 10.0 2.88 3.11 60. 8
cooked 10.0 5.30 4.79 93.7
Sweet potato starch uncooked 10.0 4.79 4.86 95.1
cooked 10.0 4.75 4.70 91.9
Soluble starch uncooked 10.0 0.12 0.07 L3
cooked 10.0 3.93 3.46 67.7
Rico powder uncooked 10.0 5.06 4.90 95.8
cooked 10.0 5.06 4.92 96.3

*Alcohol yield is expressed as a percentage of the theoretical value
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