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Fig.1 Effect of pH on hydrogen production by A . elongatum 77
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Fig.2  Effect of nitrogen sources on hydrogen production by A.
elongatum 77. 1. Basic medium 2. Adding 0.1% Peptone 3. Adding
0.5% Peptone 4. Adding 0.2% Yeast extract 5. Adding 1% Yeast
extract 6. Adding 0.5% Peptone and 1% Yeast extract.
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Fig.4 Effect of ethanol concentration on hydrogen production
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A. elongatum Z7 M. formicicum 3d
Hallenbeck & Benemann 2002 H,
4mol H, 1mol
10Pa 1 A. elongatum 77 M.
77 M. formicicum formicicum 77
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Table 1 Effect of co-cultivation of hydrogen-producing bacterium and methanogen on hydrogen production
Experiment ¢ Acetate / mmol/L ¢ Ethanol / mmol/L. ¢ Glucose consumption / mmol/L. ¢ H, / mmol/L ¢ CHy; / mmol/L
77 23.05 21.3 25 10 -
77+ M. formicicum 31.8 7.3 27 44 11.0
2.5 77 2 P.acetatigenes TB107  A. elongatum 77
Proteiniphilum acetatigenes TB107 H, mmol/L

Table 2 Effect of P. acetatigenes TB107 on the
H, production by A . elongatum 77

Coculture of Strain Z7

TB107 Media Strain 27 nd Strain B107
Chen & Dong 2005 1 V+0.5% P+1% Y+1% G 40.4 40.0
TB107  A. elongatum 2 V+1% Y+1% G 36.3 38.0
77 A. elongatum 77 3 V+0.5% P+1% G 9.20 33.3
4 V+1% G 3.88 4.05
5 0.5% P+1% G 6.00 8.64
2 6 V+0.05% P+1% G 8.60 24.0
3 6 P 7 1% Y+1% G 31.3 32.9
. V  Vitamin solution P Peptone Y Yeast extract G Glucose.
acetatigenes TB107 A . elongatum 77
3.62 2.79 6
1 2 7 P . acetatigenes TB107
3 5 77
TB107 77 3 TB107 77 H,
3 6
3 TB107 A. elongatum 77
Table 3 Effects of co-cultivation of P. acetatigenes TB107 and A . elongatum Z7 on hydrogen production
Strain Acetate production/ mmol/L Ethanol production/ mmol/L Glucose Consumption/ mmol/L H, Production/ mmol/L
TB107 11 - - -
77 26.6 21.3 20.3 8.60
77 + TB107 38.2 74.3 55.5 24.0
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Hydrogen production from glucose by Acetanaerobacterium elongatum

CHEN Shuang-ya NIU Li-li DONG Xiu-zhu*

State Key Laboratory of Microbial Resources Institute of Microbiology Chinese Academy of Sciences Beijing 100080 China

Abstract Studying the possible factors affecting hydrogen production from glucose by Acetanaerobacterium elongatum an acetate-
ethanol fermenting anaerobe isolated from sludge of wastewater of a papermill. The results revealed that the maximum hydrogen
production could be achieved in PYG liquid at 37°C and initial pH 8.0. The strain produced more hydrogen from glucose and arabiose

with the hydrogen yields of 1.55 mol H,/mol glucose and 1.50mol H,/mol arabiose respectively. pH and hydrogen partial pressure
were the most severe inhibitors in hydrogen production from glucose by controlling the broth at neutral pH during the fermentation
period could increase hydrogen vyield twice concomitantly glucose consumption for 2.8 times. Hydrogen was another inhibitor for
fermentative H, production and removing hydrogen by cultivating Acetanaerobacterium elongatum Z7 with a H2-trophic methanogen
resulted in higher deduced H, production for about 4 times. Yeast extract stimulated H, production by stains Z7. Coculturing A.
elongatum Z7 and P. acetatigenes TB107 a proteineous-trophic bacterium increased the conversion of the glucose and thereby
increased the H, production on peptone. Moreover acetate when at higher concentration > 60mmol/L in the medium inhibited
the hydrogen production by strain Z7.
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