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Rhodopseudomonas palustris 7

Rhodobacter sp. Fe'*
Fe'*
1.32 2.8 360.6 mL/g  385.9 ml/g
1.42 1.54 9pmol/L Ni** 1.48 1.96
429.7 ml/g 456.3 ml/g N+ 12pmol/L,
46.7% 19.4% 6pmol/L
N+ Ni** 6pmol/LL Fe'*
Ni**  Rhodobacter sp. 426 nm
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1
1.1
Rhodopseudomonas palusiris 7.
Rhodobacter sp.
1.2
HM Ormerod ’ 2.46 ¢/L
1.0 g/LL 6.0g/L 0.5 g/ L NH, ,S0,
HM FeSO, 7H,0  EDTA 0 50 100 150 200
pmol/L EDTA-Fe HM HM
0369 12umol/LL NiCly 6H,0
130mL 100 mL
10% ODy, 0.236
16 *
0.1mol / L. NaOH
7 #
30 +2°C 5000 lux Imol / 1. HCI
1.3 0
1.4 0
60 %
300uL.  Spectra Max 190 190nm ~
850nm 660nm
1.5
25pL SBA-50B
1.0g / L 100% L-
1.0g/ L L- 100%
2
2.1
1 2 Fe'*  R. palustris 7.
Fe'* 200 pmol / L. Fe'”
360.6 mL/ g 1.32 Fe'* Rhodobacter sp.
150 pmol/L. Fe'* 2.8 385.9 ml/g
200 pmol / L. Fe'* Rhodobacter
sp. R . palustris 7.
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1 Fe* R. palustriz Z 2 Fe Rhodobacter sp.
Fig.1 Effect of Fe** on hydrogen Fig.2  Effect of Fe’* on hydrogen production
production of R. palustris 7. of Rhodobacter sp.
2.2
3 4 Ni** Ni** 9pmol/L
R . palustris 7. Rhodobacter sp. 429.7 ml/g
456.3 mL/g 1.48 1.96 R . palustris 7. Ni**
3~9umol/l.  Ni** 12pmol/L
46.7%  Rhodobacter sp. Ni**
6 ~9pmol/L.  Ni** 12pmol/L 19.4% 0 ~ 3pmol/L Ni**
300 500 —a— O(umol/L)
I 1 (B)EIUT‘O:;B [ —e— 3(umol/L) /' w-v
400 - pmo 400 1 —A— 6( 1/L) v — &
_ | A g} umo%%g = | —v— g(ﬁlrﬂgl/L) — ’Z‘;x;w“-/—-’:m‘
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t/h th
3 Ni* R. palustris Z 4 Ni*  Rhodobacter sp.
Fig.3  Effect of Ni** on hydrogen production Fig.4  Effect of Ni** on hydrogen production
of R. palustris 7, of Rhodobacter sp.
2.3
5 Fe'* 100pmol/L. 150pmol/L. Fe'*
R . palustris Z Rhodobacter sp. 1.42 1.54
Fe'* 150pmol/L Rhodobacter sp. R . palustris 7. 1.3
6pmol/L. Ni** R . palustris 7. Rhodobacter sp.
6 1.48 1.39 Ni** 0 ~ 6p mol/L
Ni** 9pmol/L. Ni** 1
~ 6 1 Rhodobnﬁfor an
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R . palustris 7. 2 Fe'* Nt

—@— Rpalustris Z.

L A s
é
I —h— L
1.6 Rhodobacter sp. / \A 1.6 / \
I A - & A
><'
L [ J
A

14 F 141
3 o [ J g
2 | Te— =1
2 e | ®
121 A 125 A
A . —&— R.palustris Z
—A— Rhodobacter sp.
1.0 F 1.0 -
, L 1 s 1 L L L 1 | L | L 1 L 1 L 1 L 1 L 1
0 50 100 150 200 0 2 4 6 8 10 12
¢(Fe*™)/(umol/L) ¢ (NiZ")/(umol/L)
5 Fe* R. palustris 7 6 Ni* R. palustris Z

Rhodobacter sp.

Fig. 5 Effect of Fe’* on cell growth of R. palustris 7.

Rhodobacter sp.

Fig.6  Effect of Ni** on cell growth of R. palustris Z.

and Rhodobacter sp. and Rhodobacter sp.

2.4
100 ~ 200 pmol/L
R . palustris 7.
50 pmol/L. Fe'* 0 ~ 200 pmol/L.  Fe’*
1 100 pmol/L, Fe'*
5 Rhodobacter sp. 0 ~ 50pmol/L 9% ~ 15%
NH, 100pmol/L
2
Ni** R. palustris 7 Rhodobacter sp.
92 % 8%
Rhodobacter sp. Ni** 232.32 ml/g R . palustris 7,
291.26 ml/g 3 4 Ni**
Ni2*
1
1 R. palustris 7~ Rhodobacter sp. %0
Table 1 Effects of Fe’* and Ni** on glutamate utilization % of R. palustris Z  Rhodobacter sp.
¢ F* / pmol/L ¢ N2* / pmol/L
0 50 100 150 200 0 3 6 9 12
R. palustris Z 94 98 100 100 100 100 100 100 100 100
Rhodobacter sp. 85 91 100 100 100 92 100 100 100 100
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2.5
7 Fe'*  Rhodobacter sp. R. palustris Z
Fe'* 50 ~ 150 pmol/L R. palustris 7 468 500
534 nm Rhodobacter sp.
426 455 482 514nm
spheroidene  429nm 455nm 487nm spheroidenone  456nm ~ 460nm 481nm ~
484nm 512nm ~ 517nm e
426nm Fe'* Fe'* 200 pmol/L
Fe3+
6 12
Rhodobacter sp. 426 nm
37t Fe3* ~ R.palustris Z 37 d 5 Fe3* ~ Rhodobacter sp.
4
1
27 27 |
3 s NI
17 17 f
0.7 : : : . . 0.7 . . : : ‘
300 400 500 600 700 800 300 400 500 600 700 800
Afnm A/nm

7 Fe*  R. palustris Z  Rhodobacter sp.

Fig.7 = Effect of F&>* on photopigment of R. palustris Z and Rhodobacter sp.
1 2 3 4 and 5 represent concentrations of Fe** of 0 50 100 150 and 200 pmol/L  respectively.

Ni** 8 R. palustris 7.
Ni** Rhodobacter sp. Ni**
Ni2* 426 nm Fe'*
Ni** 426 nm 426nm
426 nm
3
R. palustris
200pmol/L, Rhodobacter sp.
100 pmol/L .
7 Rhodohacter snhaeroides 601
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oD

3.7

37
Ni®*~ R palustris 7 J Ni*'~ Rhodobacter sp.

2.7
S
1.7
13
X ‘l,
0.7 L L L /'\ 300 400 500 600 700 800
300 400 500 600 700 800 2/
nm
A/mm
8 Ni* R. palustris Z  Rhodobacter sp.
Fig.8 Effect of Ni** on photopigment of R. palustris Z and Rhodobacter sp.
6 7 8 9 and 10 represent concentrations of Ni* of 0 3 6 9 and 12 pmol/L.  respectively.
10pmol/LL
s R . capsulata N3
Ni**
Ni2+
Fe3 +
Ni** Rhodobacter sp. 426 nm
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Effects of Iron and Nickel on Hydrogen Photoevolution Cell Growth and

Photosynthetic Pigment of Photosynthetic Bacteria
Yang Suping' > Zhao Chungui® Qu Yinbo'~  Qian Xinmin'
' State Key Laboratory of Microbial Technology — Shandong University Jinan 250100 * China
2 School of Life Science and Technology Shanxi University Taiyuan 030006 China
Abstract The influences of metal ions of Fe’* and Ni** on H, productivity cell growth and photo-
synthetic pigment in Rhodopseudomonas palustris 7. strain and Rhodobacter sp. were investigated.
The results showed that the addition of the optimal concentrations of Fe’* and Ni** to the medium
could enhance H, productivity and cell growth remarkably. Metal ions of Fe'* and Ni** had strong
influence on photosynthetic pigments. The optimal concentrations of Fe’* and Ni** for H, production
in R. palustris Z strain lay in the range of 150 ~ 200 pmol/L and 3 ~ 9 pmol/L  the highest H,
yield was 360.6 mlL/g and 429.7 mlL/g which was 1.32-fold and 1.48-fold comparing with the
control  respectively. The optimal concentrations of Fe'* and Ni** for cell growth were 100 pmol/L
and 6 pmol/L, respectively. For Rhodobacter sp. the optimal concentrations of Fe'* and Ni** for
H, evolution were 150 pmol/L and 9 pmol/L.  the maximal H, yield of 385.9 ml/g and 456.3 mL/
g were obtained which was 2.8-fold and 1.96-fold comparing with the control respectively. Cell
growth could be stimulated by adding 150 pmol/L of Fe'* and 6 umol/L of Ni** to medium which
was 1.54-fold and 1.39-fold comparing with the control. The relationship between H, productivity
and the appearance or disappearance of 426 nm absorption peak by adding higher concentration of
Fe'* and Ni’* to the medium revealed that the photosynthetic pigment of 426nm may plays an im-
portant role in H, photoevolution.

Key words Iron Nickel Photosynthetic bacteria H, production Photosynthetic pigment
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