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Production of Alcohol from Starch without Cooking
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Abstract

Ethanol fermentation of chemically gelatinized starch and uncooked raw starch was
tested with various starchy materials.

Starches were gelatinized by 5.4% NaOH and neutralized by sulfuric acid. The
patterns of CO, evolving and the ethanol yield for the chemically gelatinized starch
resemble those obtained with thermally gelatinized starch.

The alcoholic fermentation of raw starch was carried out by the simultanous sacch-
arification-fermentation using a commercial glucoamylase and yeast. Ethanol yield
from uncooked rice starch fermentation was highly comparable to that from cooked
one. CO, evolving rates of the uncooked starches of corn, barley, tapioca and sweet
potato were lower than those of the cooked starches. However, the final ethanol yields

were similar or slightly lower, depending on the types of starch.
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Fig. 1. Influence of NaOH concentration on gela-
tinization of starch. The degree of gela-
tinization was measured by enzymatic
hydrolysis rate.
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Fig. 2. Effect of Na,SO, concentration on the
enzyme activity
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Table 1. Comparison of alcoholic fermentation between chemical and thermal gelatinization
Starchy CO, evolved(g) Ethanol content(%, v/v) Ethanol yield (%)
material " NaOH* heat® T NaOH heat NaOH heat
potato 4,96 4.96 12.45 12.35 84 84
corn 4.04 4.23 9.25 9.56 8 89
rice 4.43  4.42 10.90 10.75 - -
barley 4.29  4.29 9.60 9.60 - -
tapioca 4.37  4.39 10.10 10.15 - -
sweet potato 4.35 4.33 9.98 9.91 - -

a. starch was gelatinized by NaOH solution -
b. starch was gelatinized by heating
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Table 2. Comparison of alcoholic fermentation between cooked and uncooked starch

Starchy CO, evolved(g) Ethanol content(%, v/v) Ethanol yield (%)
material cooked® uncooked® cooked uncooked cooked uncooked
rice 4.72 4.72 10.35 10. 41 - -
barley 4.09 3.94 9.17 8.44 — -
corn 4.95 3.71 10.52 8.50 93.2 69. 9
tapioca 5.01 4. 68 10.51 10. 35 94. 4 88.1
potato 5. 00 2.34 10.72 6.27 - -
sweet potato 4.70 4.52 10. 57 10. 43 - -

a. starch was liquefied by heat and a-amylase
b. uncooked starch was itself used
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Fig. 5. Alcohol fermentation of starchy materi-
als
O—0O simultaneously cooked and lique-
fied at 95°C
® — @ uncooked
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