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The study of acetone-butanol-ethanol (ABE) production from sweet sorghum juice (SSJ) under
anaerobic batch culture by Clostridium acetobutylicum TISTR 1462 was investigated. Under 5 different
conditions of heat shocking, the results showed that the optimum condition for heat shocking C.. ‘
acetobutylicum TISTR 1462 spores was 75°C for 1 min. Method development for gas chromatographic
peak recognition of organic acids and organic solvents of ABE fermentation was also investigated
under different temperature programs. The results revealed that short retention time and fair recognition
peak of the compounds were obtained under the following column temperature program: 160 to 180°C
at2°C min" then 180-225°C at 2°C min . In batch culture, growth of C. acetobutylicum TISTR 1462 in
centrifug'ed S8J (C) and non-centrifuged SSJ (NC) indicated that cell concentration (CFU ml'l) by pour
plate technique of both substrates was not different. NC was therefore used for further study of ABE
fermentation by different initial pH. The results of initial pH showed that the optimum initial pH for
growth was 6.5. However, under this condition only acetone and ethanol were produced whereas
butanol was not noticed, indicating that SSJ was not a suitable substrate for butanol production.
Therefore, Qureshi’s medium and 6 different media were investigated for ABE fermentation. The
results revealed that butanol was not detected under those media conditions. Thus, other media such as
Deutsche Sammlung von Mikroor Ganismen und Zellkulturen (DSMZ) media should be further studied
for ABE production by C. acetobutylicum TISTR 1462.

The heat shock effects on growth and butanol production of Clostridium beijerinckii JCM 1390
in P2 medium and SSJ were investigated in a 2-L media bottle under batch system. The results showed
that optimum conditions for heat shock C. beijerinckii JCM 1390 spores were 80°C for 10 min and the
morphology of C. beijerinckii JCM 1390 related to product formation. In P2 medium, the maximum
specific growth rate (), butanol production and its productivity of C. beijerinckii JICM 1390 was
1.05h",734 g1  and 0.10 g "' respectively. When C. bejjerinckii JCM 1390 was grown in NC, C,
NC supplemented with P2 medium (NCP) and C supplemented with P2 medium (CP), p__ of C.
beijerinckii JCM 1390 in NCP and CP were 1.00 and 0.81 h’ respectively, whereas the growth in NC
and C could not be detected. Among the various substrates, NCP at initial pH of 6.5 gave the maximum
butanol production with the values of butanol concentration and its productivity being 4.18 g I" and
0.04 g '’ respectively. When C. beijerinckii JCM 1390 was grown in NCP in a 2-L fermentor,
butanol concentration and its productivity were increased to 8.80 g 1" and 0.09 g '’ respectively.

Under anaerobic batch culture, C. bejjerinckii JCM 1390 can not completely utilize sugars in
sweet sorghum juice containing only 10% brix of total soluble solids. Therefore, anaerobic fed-batch
culture will not be further studied. For butanol distillation by temperature control of fermentation broth
and vapor at 104-105°C and 97-98°C respectively, the results showed that acetone, ethanol, butanol,
acetic acid and butyric acid concentrations before the distillation were 1.77, 0.29, 8.80, 1.46 and 3.09 g ,
I respectively whereas they were 86.15, 64.42, 708.5, 0.00 and 5.50 g I respectively after distillation.
The results indicated that the concentrations of acetone, ethanol, butanol and butyric acid were

increased 97.9, 99.5, 8.8 and 43.8 % respectively under the distillation conditions.





