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Influence of metal ions on nitrogen removal and NO, -N
accumulation by Alcaligenes faecalis C16
WANG Yao LIU Yu—Xiang* AN Hua ZHANG Hao

(College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: [Objective] The influence of different metal ions on the growth and nitrogen removal
ability were studied to identify the suitable metal ions and their concentrations for strain C16.
[Methods] Mg®", Mn®", Fe**, Cu®" and Zn®*" ions were selected to study their influence on the
growth, nitrogen removal ability, NO, -N accumulation and activity of relative enzymes of strain
C16. [Results] Mg”*" significantly promoted the growth and NH,"-N oxidation rate of strain C16;
C16 could not grow in higher concentrations of Mn”"; lacking of Fe’' in original medium inhibited
the growth and NH,'-N oxidation rate of C16; adding 0.1 mmol/L Cu®" in the original culture
medium could stimulate the growth and nitrogen removal rate of strain C16, meanwhile NO, -N and
NH,OH were only present in trace amounts; the existing of Zn*" of different concentrations inhibited
the growth and NH,"-N oxidation rate of C16. A further enzyme testing results showed that,
0.1 mmol/L Mg*" promoted the activity of hydroxylamine oxidase (HAO); 0.1 mmol/L Cu®"
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promoted nitrate reductase (Nar) and nitrite reductase (Nir) activity. [Conclusion] Mg”" was
necessary for the growth and nitrogen removal of strain C16. The addition of Cu*" could avoid

excessive accumulation of nitrite.

Keywords: Heterotrophic ammonia oxidizing bacteria, Metal ions, Nitrate reductase, Nitrite reductase,

Hydroxylamine oxidase
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Figure 1 Effect of five kinds of metal ions on the growth and nitrogen removal by strain C16
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Note: Error bars using X£s of two replicates.
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Figure 2 Effect of different concentrations of Mg?* on nitrification performance by strain C16
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Note: Error bars using XS of two replicates.
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Figure 3 Effect of different concentrations of Mn?* on nitrification performance by strain C16

2 +

Note: Error bars using XS of two replicates.
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Figure 4 Effect of different concentrations of Fe** on nitrification performance by strain C16
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Note: Error bars using X£S of two replicates.
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Note: Error bars using XS of two replicates.
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Note: Error bars using x+s of two replicates.
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Table 1 Effect of different metal ions on HAO, Nar and Nir activities
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Metal ions (U/mg protein) (%) (U/mg protein) (%) (U/mg protein) Activity (%)
Control 0.007 77 100 0.008 20 100 0.009 46 100
Mg2+ 0.008 53 110 0.009 37 114 0.011 69 124
Mn** 0.009 24 119 0.009 61 117 0.010 29 109
Cu*” 0.010 62 137 0.011 01 134 0.007 94 84
Fe** 0.008 52 110 0.007 75 95 0.009 79 103
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