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Identification and Nitrogen Removal Characteristics of a Heterotrophic

Nitrification-Aerobic Denitrification Strain Isolated from Marine Environment
SUN Qing-hua', YU De-shuang' ,ZHANG Pei-yu' , LIN Xue-zheng”, LI Jin'"

(1. School of Environmental Science and Engineering, Qingdao University, Qingdao 266071, China; 2. Key Laboratory of Marine
Bioactive Substances, First Institute of Oceanography,State Oceanic Administration, Qingdao 266061 , China)

Abstract: A heterotrophic nitrification-aerobic denitrification strain named y5 was isolated from marine environment by traditional
microbial isolation method using seawater as medium. It was identified as Klebsiella sp. based on the morphological, physiological and
16S rRNA sequence analysis. The experiment results showed that the optimal carbon resource was sodium citrate; the optimal pH was
7.0; and the optimal C/N was 17. The strain could use NH,Cl, NaNO, and KNO, as sole nitrogen source, and the removal efficiencies
were77.07% , 64. 14% and 100% after 36 hours, respectively. The removal efficiency reached 100% after 36 hours in the coexistence
of NH,CI, NaNO, and KNO,. The results showed that the strain y5 had independent and efficient heterotrophic nitrification and aerobic
denitrification activities in high salt wastewater.

Key words : heterotrophic nitrification; aerobic denitrification; marine environments; Klebsiella sp. ; heterotrophic nitrification-aerobic

denitrification system; characteristics of nitrogen removal
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MEICREMW 1 :EDTA 5 g-L~" FeSO, - 7H,0
5¢g-L7".
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g-L~" ,MnCl,+4H,0 0.99 g-L~", CuSO, -5H,0 0. 25
g-L.™", ZnSO, - 7H,0 0.43 g-L~', NiCl-6H,0 0. 19
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Table 1  Experimental setting of strain y5 growth conditions
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Table 2 Physiological and biochemical characteristics of strain y5
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Fig. 1 Electronic microscope photograph of strain y5
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Fig. 2 Phylogenetic tree of strain y5 based on the complete sequence of 16S rRNA gene
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Fig. 3 Effects of carbon resource on the growth and nitrogen removal reaction of strain y5
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Fig. 4 Effects of pH on the growth and nitrogen

removal reaction of strain y5
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Fig. 5 Effects of C/N ratio on the growth and nitrogen

removal reaction of strain y5
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Fig. 6 Process of heterotrophic nitrification of strain y5
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Fig. 7 Process of nitrate denitrification of strain y5
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