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& E: WRES A Clostridium sp. H-61 A RIEH A, /52 LAEINTG). £INUV)IEE,
HHFE ARG RERHCM-23. EFHEREA 10 gLy &M T, LA FH 3024 mL/L, 1k
FRISEMIRE T 69.89%; HHJ K F Ei& % A 33.19 mmol Hy/g DW-h, H/R44 H#k(19.74 mmol Ha/g
DW-h)#2 5 T 68.14%. Zit % kBRI, BRI, HAMAR ZHWALBERTERA £, &
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i

KR AMFA, A6FE, REMA, FAHHK

Combined Mutation Breeding of H,-producing Strain and
Hydrogen Producing Characterization of a H,-producing
Mutant HCM-23

SONG Li LIU Pei-Wang YUAN Yue-Xiang YAN Zhi-Ying LIU Xiao-Feng
HE Rong-Na LIAO Yin-Zhang"

(Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu, 610041)

Abstract: The fermentative H,-producing strain Clostridium sp. H-61 was isolated from anaerobic sludge,
was used as an original strain which was induced by NTG and UV for increasing and the hydrogen produc-
tion ability. One of the highest efficient H,-producing mutants was named as HCM-23 with its stable hydro-
gen production ability. which was measured in the batch culture experiments. With the condition of 10 g/L
glucose, its cumulative hydrogen yield and hydrogen production rate was 3024 mL/L and 33.19 mmol H,/g
DW-h, 69.89% and 68.14% higher than that of the original strain, respectively. The terminal liquid product
compositions showed that the mutant HCM-23 fermentation was ethanol type, while the original strain H-61
fermentation was butyric acid type. Varieties of parameters of hydrogen production fermentation studied, in-
cluding time, carbon source, nitrogen source, glucose concentration, glucose utilization, initial pH and incu-
bation temperature had been studied, indicated the optimum condition of hydrogen production for the mutant
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HCM-23 as initial pH 6.5, temperature 36°C, and the favorite substrate was sucrose. The hydrogen produc-
tion characters of the mutant and the original strain were different, such as, the growth lag phase and the

utilization of inorganic nitrogen source, etc. This work shows a good application potential of NTG-UV com-
bined mutation in the biohydrogen production. And the hydrogen production mechanism and metabolic

pathway should be explored furthermore.

Keywords: Biohydrogen production, Compound mutation, Mutant, Hydrogen production characters
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Table 1 Screen and stability of H,-producing ability of the mutants after NTG mutation

- Hydrogen production ability of the first multiplex screen Hydrogen production ability of the second multiplex screen
i Y Q Y Q
H-61 1780 19.74 1791 20.05
HNTG-11 2415 27.07 1907 20.19
HNTG-31 2381 25.35 2377 25.01
HNTG-48 2038 21.75 2019 21.07
HNTG-51 1943 20.98 1653 16.62
HNTG-89 2100 23.01 2104 22.85
HNTG-91 1855 20.52 1674 15.89

Note: Y: Cumulative hydrogen yield (mL/L); Q: Hydrogen yield rate (mmol H,/g DW*h)
x2 UVELRRTHMFEER=SRENRBEM
Table 2 Screen and stability of H,-producing ability of the mutants after UV mutation

Hydrogen production ability of the first multiplex screen H,-producing ability of the second multiplex screen

Mutant
Y Q Y Q

HNTG-31 2370 25.35 2364 25.21
HCM-4 2433 26.03 1907 20.97
HCM-23 3024 33.19 3031 33.21
HCM-28 2701 28.12 2723 27.80
HCM-48 2811 30.81 2759 28.81
HCM-74 2616 27.54 2625 27.15
HCM-97 2535 26.38 2055 19.94
HCM-102 2750 29.84 2168 22.56
HCM-119 2580 27.57 2005 21.04

Note: Y: Cumulative hydrogen yield (mL/L); Q: Hydrogen yield rate (mmol H,/g DW*h)
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