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APICHAI SAWISIT : ACETONE-BUTANOL-ETHANOL (ABE)
PRODUCTION FROM CASSAVA AND GLYCEROL BY CLOSTRIDIUM
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ABE FERMENTATION/CLOSTRIDIUM ACETOBYTYLICUM/CASSAVA/

GLYCEROL

The main objective of this study was to demonstrate the feasibility of using
cassava materials and glycerol as a carbon source supplemented with spent brewer’s
yeast extract as a nitrogen source for acetone, butanol and ethanol (ABE)
fermentation by Clostridium acetobutylicum TISTR 1462 in batch culture. The
solvents production was performed with different pH controlled strategies (pH 4.5-
6.5). The effects of cassava starch concentrations on the solvents production were
investigated in the range of 20~80 g/L as well as the effects of different types of
carbon sources and nitrogen sources. The results showed that Cl. acetobutylicum
TISTR 1462 was capable of producing solvents efficiently from cassava materials,
comparable to when glucose was used. The batch experiment with uncontrolled pH
of cassava starch resulted in 14.33 g/L of total solvents as compared with 15.39 g/L of
total solvents when glucose was used. Moreover, it was found that enzymatic
pretreatment of the gelatinized cassava starch yielding maltose and glucose prior to
the fermentation did not improve solvents production as compared with direct
fermentation of the gelatinized starch, while the lower solvents production (19.48 %)

was observed when cassava materials was hydrolyzed with acid prior to the



fermentation. In the experiment with pH controlled during solventogenic phase, the
highest total solvents production (20.08 g/L) was obtained with a controlled pH of
5.5. At a controlled pH 6.0 or higher, the fermentation produced mainly organic acids
with a small amount of solvents. It was also found that the highest acetone production
(6.78 g/L) was obtained with a controlled pH 5.25. Using the appropriated pH control
strategy, the final solvents concentration obtained was almost 1.5 times higher than
that obtained under fermentation with uncontrolled pH. Within the range of cassava
starch concentration investigated (20-80 g/L), the highest total solvents production
(14.33 g/L) was obtained at 60 g/L initial cassava starch concentration. The
fermentation performance using initial cassava concentrations lower than 30 g/L were
acidogenic rather than solventogenic. For the effect of various nitrogen sources, it
revealed that the fermentation performance using spent brewer’s yeast extract as a
nitrogen source resulted in 18.46 g/L solvents production, comparable to that obtained

in fermentation using commercial yeast extract (20.86 g/L).

When glycerol was used as carbon substrate, Cl. acetobutylicum JCM 7289
was able to produce relatively great variety of products including butanol, ethanol
acetone; however, a varying fraction of glycerol was also converted to 1,3
propanediol, butyric acid and acetic acid, respectively. More than 40 g/L glycerol was
utilized, and only 5.92 g/L total solvents were produced, two times lower in
concentration as when glucose was used as substrate (13.85 g/L). It could be due to its
metabolic route that favors the formation of other solvents such as 1, 3 propanediol,
diminishing the production of ABE. According to the result of glycerol
concentrations, it had an effect on cell growth and solvents production. When initial

glycerol concentration was higher than 40 g/L, residual glycerol was left at the end of



the fermentation. Moreover, the efficiency of glycerol utilization at high initial
glycerol concentration was low. In addition, the initial concentration of glycerol at
60 g/L or higher the cell growth rate was retarded. On the fermentation with
controlled pH, the result revealed that the highest total solvents production (11.66
g/L) was obtained with a controlled pH of 5.5. Furthermore, total solvents production
with controlled pH was higher than that obtained in fermentation without controlled
pH. Considering the effect of various nitrogen sources, it revealed that the
fermentation performance using spent brewer’s yeast extract as a nitrogen source
resulted in 10.81 g/L total solvents production, comparable to that obtained with

fermentation using the commercial yeast extract (11.66 g/L).
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