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Abstract

Alcoh€]l fermentation was carried out by using the yeast (Sf ggreuis{ae) and soybean whey as
the sole carbon source. The whey was gained f;»rﬁi waste after manufacturing of soybsan curd.

The whey contained approximately one gram éugar per hundred mililter and the sugar was
consisted of a 65 per cent of reducing sugar. However, it showed a low protein content of
43mg per the same volume.

Ammonium sulfate showed the best effect on the generation of carbon dioxide among
three kinds of tested nitrogen sdirogen sources, potassium nitrate, urea and ammonium sulfate.
“Thus, fermentation was carried out with supplement of 2.0g ammonium sulfate to one. liter
.of soybean whey. s

During fermentation continued for 48 hours, the maximum amount of ethanol 1.86g was
produced from one liter of soybean whey. The ethanol fermentation utilized 81 and 949% of
its initial sugar and protein contents, respectively.
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Table 1. Composition of soybean whey

Component Content(g/100 ml)
Water 98. 07
Lipid trace-
Protein 0.04
Sugar 1.09
Ash 1.61

Protein and sugar were analyzed according to the method
of Lowry (phenol reagent) and Horiuchi (anthrone-sulfate)
respectively. - ’
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Table 2. Growth of yeast cell in the soybean whey

medium
Cultivation 3z Cell No. Dry weight
time (hour) Turbidity (cells/m?) (mg/mi)
0 0.1 — —
24 1.8 2.3X10¢ 0.8
48 3.0 T1.6X107 3.1
72 3.5 2.2X107 4.0

The cells were grown for designated time with shaking.
Cell number indicates the miroscopic count.
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Fig. 1. Turbidimetric growth of S. cerevisiae. Tu-

rbidity of the cultural broth was measured
at 660nm.
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Table 3. Effect of nitrogen source addition on the

generation of carbon dioxide

N-Source Gas generation Addition
(mg/100ml) (g/100ml)
Control 170 —
KNO, 75 0. 156
Urea 190 0.092
(NH,),S0, 290 0.200

The nitrogen sources were added to make the final
nitrogen concentration 40mg/100mi (urea and ammonium
sulfate) or 20 mg/100 m/ (potassium nitrate).
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Fig. 2. Effect of ammonium sulfate addition on the

generation of carbon dioxide. Cells were:
anaerobically cultivated for 48 hours.
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Fig. 3. Cultivation time curve of carbokydrate
content and carbon dioxide generation by
alcohol fermenation. Symbols represent
0—0:C0O; generation and o---0: content of
residual sugar, respectively.
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Table 4. Changes in the content of protein and

reducing sugar during fermentation.

Cultivation time Protein Reducing sugar
(hour) (pg/ml) (mg/ml)
0 439 9.84
48 25 1.86

B 79 ¥4 2317

Table 5. Productity of ethanol estimated on the
basis of two step distillatlon,

Ty Concentration Volume Total weight
Distillation %) (m?) (/D)
One step 1.08 172 1.06
Two step 3.75 20 0.75
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