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The effect of monovalent and divalent cation on the nitrate reduction of

Pseudomonas denitrificans

K. Yamaoka, M. Kato, K. Kaneyasu

Abstract

The study of denitrification by the cells is worth notice for its genetics and water waste treatment.

The enhancement of denitrification ability is useful for these purpose. In this study, monovalent cation could

activate the nitrate reduction of Pseudomonas denitrificans, whereas Mg?* inhibited it.

Incorporation of Li* and Mg?* into the cells were studied. The relations between the incorporation of cations

and nitrate reduction were discussed.
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Table. 1  Stimulation of nitrate reducing activity in FPseudomonas denitrificans cells by monovalent cations

Incubation of

Nitrate reduction[pmol- mins(mg cells) ']

cells with

(0.5M)* Metyl viologen** Sodium formate**
None 0.062 0.027
NaCl 0.415 0.180
NazS04 0.447 0.230
LiCt 0.376 0.202
KCI1 0.306 0.170
KNOa 0.198 0.122
RbCH 0.224 0.126
CsCl 0.308 0.144
NHLCI 0.260 0.143
MgCl2 0.062 0.041
MgS0a4 0.056 0.014
Mannitol 0.112 0.057
Sorbitol 0.118 0.054
*x 30° C,1h X % Electron donor
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Fig. 1 Effect of some salts on whole cells and cell home-
genates
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Table. 2  Nitrate reducing activity in the precipitate and supernatant of the Li*, Mg?" treated cells

Nitrate reduction [pmol-min % (mg cells) ']

control cells

Li*treated cells?

Mg2*treated cells?®

whole cells 0.086
supernatant 0.003
precipitate 0.178

0.230 0
0.057 0
0.517 0

% IM LiCl and 2M MgClz were used.
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_I[C Table. 3 Distribution of nitrate reducing activity and Li* in the Li* treated cells

control cells Li* treated cells

vhole cells 0.086 0.230
Nitrate supernatant 0.003 0.057
reduction®

precipitate 0.178 0.463

soluble fraction 0.035 0.120

of precipitate

supernatant 0 1.8
Li* precipitate 0 trace

content**
soluble fraction 0 trace

of precipitate

X pmol - min~! -(-§ cells)™!
X % wg + (mg cells)"

Table. 4 Distribution of nitrate reducting activity and Mg?" in the Mg?* treated cells

control cetlis Mg2* treated cells
whole cells 0.119 0
Nitrate supernatant 0.012 0
reduction®
precipitate 0.132 0
soluble fraction 0.068 0
of precipitate
supernatant 0.391 0.424
Mg2* - precipitate 2.85 8.35
content
soluble fraction 0.48} 1.21

of precipitate

x pmol » min~! - (mg cells)~!
* % mg o (mg cells)”
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