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Seizen ToYAMA*, Masanobu ISHIHARA*, Tsutomu OHKUBO**
and Kazuo YONAHA* : Methane fermentation of alcohol stillage
derived from sweet potato tubers

(I) Small-scale methane fermentation

Summary

The alcohol stillage derived from raw sweet potato tubers which were
fermented by using enzymes without cooking was subjected to methane
fermentation. The methane fermentation was carried out at 37°C and 7.5
of pH in a 200-ml syringe containing the sludge which was previously ac-
climated to the stillage, and the evolutions and composition of the gas
produced, volatile acids and pH were followed.

High yield of gas generation with a methane ratio of 60% was obtained
in the fermentation at 37°C for 10 days with 1.3 — 1.5% organic matter of
the stillage. The amount of gas evolved in the fermentation with 20% of
sludge increased with an increased in the amount of the stillage.

The most favorable temperature and pH for the fermentation were
37°C and 7.0 to 9.0, respectively. The total gas evolved from the stillage in
10 days fermentation was 698 ml per g of organic matter, and the methane
content was 62%. Acetic, propionic and butyric acids acumulated in the
mash after 3 days of fermentation and decreaced gradually as the fermen-
tation progressed. When fermentation was carried out by the addition of
the stillage at 5-day intervals, the total gas evolved was 792 ml per g of
organic matter with a methane content of 58%.
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Fig.1 Effect of substrate concentra-
tion on the gas production in the meth-

ane fermentation
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E (?i— '\ = The alcohol stillage derived from

2 6: O—o— ¢ é raw sweet potato tubers which were
100 b L g fermented by using enzymes without
—_ s o cooking was used directly for methane
< A :400" 420 g fermentation. The sludge used was
6% E. i = previously acclimated to the stillage.
% 50 k §C % Methane fermentation was carried out
:5 3 200+ s at 37°C for 10 days in a 200 ml syringe
= i~ % containing 10 ml of the acclimated
& sludge and 4 to 10g of organic matter
0F OF of the stillage in a final volume of 50

:

ml. The pH of the mash was adjusted
to 7.5. After fermentation, the volume
Organic matter, % of gas evolved and the pH of the mash
were determined. The gas composition
and volatile acids in the mash were

analyzed using a gas chromatography.
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e Fig. 2 Effect of fermentation tem-
S 9r perature on the production of
3& 8pF ¢ :E‘ methane and volatile fatty acid
[~ =]
= 5 Methane fermentation was car-
150 1= ; ried out at indicated temperatures
o 42 3 for 10 days in a 200 mi syringe con-
= 100 = taning 8 ml of the acclimated sludge
= -~ =
© _.‘; and 0.236 g of organic matter of
5 > the stillage in a final volume of
< 1° = ..
< 60 |4 . 50 ml. Other conditions were stated
= & in the legend to Fig. 1.
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Fig. 3 Effect of pH on the gas production in the methane fermentation

Methane fermentation was carried out at indicated pH for 10 days in a
200 m! syringe contaning 5.5 ml of acclimated sludge and 0.315 g of organic
matter of the stillage in a final volume of 50 ml. The total sugar in the
mash was determined by phenol-Hjz SO4 method. Other conditions were
stated in the legend to Fig. 1.
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Fig.4 Methane fermentation of sweet potato

tillery waste by batch method

dis-

Methane fermentation was carried out at 37°C 10

days in a 200 ml syringe contaning 8 ml

of accli-

mated sludge and 0.315 g of organic matter of the

stillage in a final volume of 50 ml. Other condi-

tions were stated in the legend to Fig. 1.
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Fig.5 Semicontinuous methane fermentation of sweet potato distillery waste

Methane fermentation was carried out at 37°C for 60 days with an addition of
0.473 g of organic matter of the stillage at 5 day intervals, and then 10 day inter-
vals. Other conditions stated in the legend to Fig. 1.
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