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Hydrogen Production by Chromatium vinosum with Fermentation Waste
Produced by Klebsiella oxytoca ™
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Abstract Photosynthetic bacteria PSB  showed great promise in biohydrogen production. Chromatium vinosum was able to utilize the fermentation
waste of Klebsiella oxytoca for both photo-fermentative and dark-fermentative hydrogen production. The content of residual sugars and main organic
acids decreased obviously after hydrogen production by C. vinosum . The maximal hydrogen production of C. vinosum was obtained at pH 6.5 adding
extra 0.1% W/W NH,Cl. Under photo-fermentative conditions the content of butyric acid decreased by 54.38% and the maximal hydrogen
yield was 36.97 ml/mg cell. Under dark-fermentative conditions the content of butyric acid decreased by 36.1% and the maximal hydrogen
production was achieved as 37.50 ml/mg cell.
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1
1.1
K. oxytoca HP1 foC.
vinosum DSM185 E C Slater
K. oxytoca 10g
10g 10g MgSO,- 7H,0 0.37g Na,HPO,-
12H,0 14.33g KH, PO, 3.63¢g 1L pH7.0
K . oxytoca 15¢ MgSO,-
7H,0 0.37g Na,HPO, 12H,0 14.33¢ KH,PO, 3.63¢
1L pH7.0
C . vinosum 9
1.2
K. oxytoca 1% K.
oxytoca 37C
120r/min
C . vinosum 10% C.
vinosum 1700Lux 37°C
1.3
K. oxytoca
Ar
37°C
K. oxytoca
K. oxytoca
pH C.
vinosum Ar N, "
1.4
102G
Ar
DNS 11
Agilent 6890
Agilent
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2.1 C . vinosum
Gest " Rhodospirillum rubrum
C . vinosum NH,Cl1
C . vinosum
K. oxytoca
NH, CI 1g/L
2.75¢/L. pH 59 7.5
C . vinosum N,
37°C 1700Lux
1
1 C. vinosum
pH mL H,/mg dw
1 7.5 0
2 NH, Cl 7.5 0
3 5.9 0
4 NH, Cl 5.9 6.3
1 pH7.5
pH pH 5.9 NH, Cl
C . vinosum
NH, C1
13 14
8 1g/l.  NH,Cl C . vinosum
2.2 pH C . vinosum
K . oxytoca pH 4.9 NaOH
pH 5.56.06.57.0
C . vinosum N,
1700Lux 37°C
1
pH6.5 pH4.9
pH5.5 pH7.0
C . vinosum
K. oxytoca
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N, N, Ar
N,
pH
pH
K. oxytoca pH
K.
oxytoca
3 K. oxytoca
C . vinosum
C . vinosum
54.38%
C . vinosum K. oxytoca

3 C.vinosum

K. oxytoca C.vinosum C.vinosum C.vinosum C . vinosum

lo]  EEER SRR {25
7
3 120 g
3 20
E J15 &
18 2
& 0%
%
0.5 19
0.0
5.0 6.5
1 pH
2.3 C.vinosum
K. oxytoca NH,Cl 1g/L
pH 6.5 C . vinosum
Ar N, 1700Lux 37°C
37C
2
2 C.vinosum
mL H,/mg dw pH
1 NH, Cl N, 36.30 4.78
2 NH, Cl Ar 37.50 4.61
3 NH, CI N, 30.90 4.70
4 NH, Cl Ar 36.97 4.78
5 N, 17.78 5.89
6 Ar 33.46 5.67
7 N, 15.88 6.03
8 Ar 25.12 5.01
14
N,
N
16 17
C . vinosum 1¢/1. NH,Cl
NH, Cl
C . vinosum N,
Ar

1 2 3 4
mg/mL

1.00 2.02 1.70 2.27 0.71

2.39 1.84 21.62 2.06 1.16
591.67 269.92 320.00 477.23 378.27

0.27 0.65 0.34 0.66 0.62

3.25 0.67 2.00 0.81 1.42

13.57 1.51 2.01 3.85 20.01

0.75 1.93 0.42 1.32 1.51

0.42 2.60 0.29 1.00 0.38

0.44 0.86 0.23 1.53 1.07

1.19 5.17 0.69 8.85 3.98

3.13 7.27 2.44 7.48 6.11

0.38 2.41 0.24 2.08 0.91

4.31 8.44 2.93 8.40 7.45

4.35 4.35 3.26 4.35 4.35

1.64 2.37 0.65 2.58 1.85

'pH6.5 NH, Cl N, 2pH6.5 NH, C1 N,
3pH6.5 NH, Cl Ar 4pH6.5 NH, Cl
Ar
3

© EHEE BRI SR TIRE S 45858 http:// journals. ifhBc. cn



666 - 2007 34 4

N, K. oxytoca 3 . 20016 15~ 19.
4 . 2003 10 4~6.
pH . pH 5 . PSB
5.5~7.0 C . vinosum K. oxytoca 1901
6 . 1998 33 11 15~ 18.
92.04% C. vinosum pH 7
6.5 1g/L. NH,CI C. 2005 28 1 114~ 116.

8 L. Minnan H. Jinli W. Xiaobing X. Huijuan et al. Research in
Microbiology 2005 156 76 ~81.

9 Coremans J M C C JW van der Zwaan S P ] Albracht. Biochimi

dw C . vinosum K. oxytoca Biophys Acta 1992 1119 157 ~ 168.

10 Sasikala K Ramana V Raghuveer Rao P et al. Hydrogen Energy
1990 15 11 795~797.

vinosum Ar N,

37.50 mL. H,/mg

54.38%
11
2001.pp.5~7.
12 Gest H Kamen M D.Science 1949 109 558 ~559.
13 . 1999 5 sup 25~29.
14 . 2004 232 184~ 186.
15 . 1995 355 386~389.
1 . 2003 239 §~12. 16 Weaver PF Lien S Senbert M. Solar Energy 1980 24 3 ~45.
5 ' 2003 2 4~6. 17 . 2003 251 102~ 104.

O PERZERMEDHARFATIKSHESL http://journals. im. ac. cn





