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Fermentative Hydrogen Production with Xylose by
Clostridium sp. HR-1 Isolated from Cow Dung Compost

XU Ji-Fei REN Nan-Qi* QIU Jie SU Dong-Xia

(State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology,
Harbin, Heilongjiang 150090, China)

Abstract: A anaerobic hydrogen-producing strain HR-1 was isolated from compost. Phylogenetic analysis
based on 16S rRNA sequence similarity indicates that strain HR-1 is the closest relative to Clostridium ace-
tobutylicum ATCC 824, with the similarity of 96%. Biological characteristics and phylogenetic analysis of
16S rRNA gene indicate that HR-1 is a new species named Clostridium sp. HR-1. Cells are Gram-positive,
mobile rod-shaped. Spores and flagellums were no observed. Temperature range for growth is 10°C to 45°C
(optimum temperature 37°C~39°C), and range pH for growth is 4.0 to 10.0 (optimum pH 7.5~8.0). H,, CO,,
acetate, butyrate and a little ethanol are the end products of PYG fermentation. Strain HR-1 has the ability to
use organic nitrogen and inorganic nitrogen sources for growth and hydrogen production, and yeast extract
is the optimum nitrogen source for hydrogen production. Strain HR-1 produces hydrogen from xylose
(3 g/L) at 37°C and initial pH 6.5, the hydrogen yields and maximal hydrogen production rate are
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1.84 mol-H,/mol-xylose and 10.52 mmol-H,/h-g-cdw, respectively. Strain HR-1 is able to utilize glucose,
galactose, fructose, mannose and cellobiose for hydrogen production and the hydrogen yields from glucose

is 2.36 mol-H,/mol-glucose.

Keywords: Fermentative hydrogen production, Isolation and characterization, Clostridium sp. HR-1, Xylose
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1 FREHSREEEREE
Fig. 1 Sketch of gas production device of batch test
1: ;28 ;3
4: .
Note: 1: Sampling and nitrogen flush place; 2: Gas sampling
place; 3: Gas measure tube; 4: Balance bottle.
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Fig. 3 LM with gram-stain and EM of cells of strain HR-1
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Table 1 Biological characters of strain HR-1
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