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Studies on microbial fermentation heat production and its application
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We studied the mechanism of the fermentation heat production with the indigo
leave fermentation as a model system. Several fungal species mainly contributed to the heat production,
but some bacteria such as Pantoea dispersa and Bacillus subtilis were also involved in the process.
Symplocarpus foetidus, a heat-producing plant, is known to produce heat by the ATP synthesis inhibition
through the AOX-catalyzed oxidation of ubiquinone in the respiration chain. To examine if such an
uncoupling-ATP synthesis also produces heat in bacteria, the heat production during the cell growth was
compared among the wild type and FoFl ATPase-mutant of E. coli strains, i.e., atpA and atpC. The heat
production was assayed with Antares, a calorimeter designed for the bacterial cell growth monitoring. The
heat production per cell by the FoF1ATPase-mutant cells was higher than that of the wild-type cells,
which suggests that the inhibition of ATP synthesis causes the heat production with bacteria.
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DNA
Fw(GC-984Fw) 5- cgc ccg ggg cgc

gcc ccg ggqc ggg gcg ggg gca cgg ggqg gaa cgc
gaa gaa cct tac-3’, Rv(1378Rv) 5-cgg tgt
gta caa ggc ccg gga acg-3'( GC

) Fw(NS1) 5 -
gta gtc ata tgc ttg tct c-3’, Rv(GC-Fung)
5’-cgc ccg ccg cge cece geg cce gge ccg ccg
ccc ccg ccc cat tee ceg tta ccc gtt g - 3
DGGE 138
mm(W)x 130 mm(H)x 0.75 mm(D)
ATTO ( AE-6290)

PCR
PCR
THUNDERBIRD SYBR*QPCR Mix
(TOYOBO ) 16S rRNA 18S
rRNA DNA PCR
50 9% 1 95 15
60 30 40

Fw (E1115Fw) 5’ —caa cga gcg caa ccc
t-3’,Rv (1378Rv) 5’ —cgg tgt gta caa ggc ccg
gga acg-3’; Fw : 5’ —tta
gca tgg aat aat rra atagga -3° Rv 5 - -
tct gga cct ggt gag ttt cc -3’
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