had been determined in batch culture system
using jar fermentor. Cultivation was continued
until gas evolution was ceased. Of total gas 2.8 liter
(65% H, and 35% CO.) was evolved during 5
hours of cultivation from 9.4 g of GlcNAc at initial
pH 6.5, 45°C, 250 rpm of agitation speed and 500 ml
of working volume equal to the headspace in one
liter jar fermentor. Maximum dry cell weight of C.
paraputrificum 2 g was harvested. Major organic
acids produced were acetic, propionic, butyric and
lactic acids.

Since organic acids as by-product were produced
simultaneously with hydrogen during cultivation of
the strain M-21, medium pH was controlled by
feeding NH4OH. When substrate was GlcNAc,
hydrogen evolution was the highest at pH 5.8 with
the yields of hydrogen of around 2.4 mol H2/mol
GlcNAc, 1.3-fold of finding

research. In case of ball-milled chitin, the hydrogen

in the previous
yield was 1.5 mol H2/mol GlcNAc equivalent at
pH 6.0, the optimum pH of major chitinases of this
strain M-21.

production was maintained during 8 h, the highest

In continuous culture, hydrogen

level at dilution rate of D=1.2/h.
The capability of C.paraputrificum M-21 to
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degrade natural substrates was tested by cultivating
it on raw shrimp and lobster shells (chitinuous
wastes) as the carbon sources in batch culture
system. The hydrogen evolved were 11.4 mmol H2
from 2.6 g of the former and 7.8 mmol H2 from 1.5
g of the latter, respectively. Those amount of
hydrogen evolved were enhanced two fold when
both shells were pretreated by acid and alkali. Raw
wastes from the starch industries such as corn fiber
and gluten feed were also converted to hydrogen,
i.e., 12.5 and 15.4 mmol H2/1 medium, respec-
tively.

Detection of major chitinase of C. paraputrificum
M-21 were carried out on cultivation in insoluble
materials. When the strain M-21 was cultivated on
ball-milled chitin and ball-milled shrimp shell for
14 and 12 h, respectively, chitinases ChiA and/or
ChiB were detected as the major chitinase species,
in the supernatants of the cultures, suggesting that
they play a critical role in degradation of chitinous
materials.

From the studies, a clue of clean gas production
from chitinous wastes was obtained by using
Clostridium paraputrificum, isolated from soil at

Mie University campus.
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