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The main objective of this study was to demonstrate the feasibility of using cassava
materials as carbon sources 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 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 at 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
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concentration. The fermentation performance using initial cassava concentrations lower than 30 g/L
was 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).

Keyword: Acetone-Butanol-Ethanol fermentation, Cassava materials, Clostridium acetobutylicum,

Solventogenesis, Batch fermentation
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ABE = Acetone-Butanol-Ethanol
ATP = Adenosine 5’-tri-phosphate
BYE = Spent brewer’s yeast extract
BTU = British thermal unit

CYE = Commercial yeast extract
CoA = Coenzyme A

& = Degree Celsius

K = Degree Kelvin

g = Gram (s)

g/L = Gram (s) per Liter

g/mL = Gram (s) per milliliter

h = Hour (s)

L = Liter (s)

M = Molar

mg = Milligram (s)

mg/L = Milligram (s) per liter
mg/mL = Milligram (s) per milliliter
min = Minute (s)

mL = Milliliter (s)

mm = Millimeter (s)

mmHg = Millimeter (s) of mercury
MW = Molecular weight

NAD = Nicotinamide adenine dinucleotide (Oxidized form)
NADH = Reduced form of Nicotinamide adenine dinucleotide
ODq, = Optical density at 600 nm
Pa = Pascal

rpm = Revolutions per minute
RVP = Reid vapor pressure

STP = Standard Temperature and Pressure
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Mesiedyanyal tazmaenlyluauide (Av)

ne = Micro liter (s)

% (w/v) = Percentage weight by volume

% (v/v) = Percentage volume by volume

SEM = Scanning Electron Microscope

DAPI = 4,6-diamidino-2-phenylindole dihydrochloride
PI = Propidium iodide

nm = Nanometer

uM = Micro molar (s)

pm = Micro meter (s)

mV = Millivolt (s)
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