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ABSTRACT

Nk 90

LJUOf 9

According to the crisis of the petroleum’s current price, the importance of the renewable
energy has been increasing, especially the production of biodiesel in form of methylester
produced by using chemical transesterification processes. One of these processes’ by-products
was 10% glycerol, which has been increased with the growing trend of biodiesel production.
However, by-product, such as glycerol, could be transformed to higher valued products and
reduced the cost of by-product elimination. There have been several reports to use glycerol as a
substrate for the production of butanol by biotechnology process. Hence, this study was interested
to cultivate Clostridium acetobutylicum TISTR 1462 and Clostridium beijericnkii TISR 1390 1n
glycerol for the production of butanol, which could be renewable energy, industrial solvent and

feed additives.

When using Clostridium acetobutylicum TISTR 1462, the fermentation studies were
conducted in shake-flasks with anaerobic conditions in the medium at 200 rpm and 30 C.
Sampling was carried out every 24 hours. The maximum growth of microorganisms (1.33 x 10°

CFU/mL) was found at 120 hours of cultivation. Furthcrmore, in order to study appropriate

glycerol amount for growth, the varied concentrations of glycerol (10, 20, 30, 40 and 50 g/L)



Lold7y
were added in the medium. The study was found that microbial cells were maximized when the
concentration of glycerol was 40 g/L. After cultivation of 144 hours, the maximum cell number
was 4.80 x 10° CFU/mL. Then, the sampling’s supernatants were analyzed for the amount of
substances occurred during fermentation by HPLC. The result suggested that no main substance,
which should be generated during the fermentation process, acetone, buthanol and ethanol, was
discovered. However, mcthanol, onc of the intermediates in the hydrogen metabolism was

obtained in the sampling gained from the addition of glycerol as substrate in the medium.

After medium alteration to GYCC, however, Clostridium acetobutylicum TISTR 1462
was cultivated in media containing glucose and glycerol as carbon sources in 250-mL flasks, 2-L
fermenter with and without agitation. The maximum amount of cells (2.24 10’ CFU/mL) was
given in GYCC medium containing glycerol in 2-L biorcactor without agitation at 120 hours. The
pH of the medium decrecased from 6.76 to 5.98 after 72 hours of cultivation and incrcased to 6.04-
6.06 until the end of the cultivation (144 hours). Morecover, the butanol concentration of 0.063
g/L was found sincc 24 hours of the cultivation in the same condition. Furthermore, while
Clostridium acetobutylicum TISTR 1462 was cultivated in GYCC medium containing glycerol in
2-L bioreactor with 200-rpm agitation, the butanol concentration of 0.117 g/L and the maximum

amount of cells of 2.30 x10° CFU/mL were obtained at 120 and 96 hours, respectively. In

addition, little amount of 1,3-propanediol was discovered in all 2-L bioreactor cultivations.

Clostridium  beijericnkii. TISR 1390 was cultivated for the production of buthanol.
Glycerol was by-product from transesterification (biodicsel process). The fermentation
investigations were conducted in 250-ml flasks with anaerobic condition at 370C. Sampling was
carried out every 24 hours for chemicals analysis and viable cell plate count. The addition of 60
g/l glucose to the medium was resulted the maximum growth of 8.33 x10° CFU/ml at 24 hours of
the cultivation, while the maximum growth of microorganism (3.93 x10° CFU/ml) was presented
at 24 hours with the addition of 20 g/ glucose. The addition of 20 g/l glycerol provided 4.78 x10°
CFU/ml at 168 hours. Subsequently, the supernatants of the samples were analyzed for the
amount of substances occurred during fermentation by HPLC. The maximum concentration of

butanol (8.11 g/1) was found in 120 hour and acetone concentration of 1.65 g/l was found in 168

hour sample with the addition of 60 g/l glucose. The addition of 20 g/l glucosc gave the

VI
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maximum buthanol level of 4.70 g/l and acetone concentration of 0.793 g/l at 144 hours. The
addition of 20 g/l glycerol gave the maximum butanol level of 3.796 g/l and acetone couldn’t be
discovered in the samples from the fermentation. However, ethanol couldn’t be obtained in the

samples from the fermentation.
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