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Table 1. Performance of the lab-scale denitrification reactor

Influent NO; N Effluent NO; N NO; N removal

(mg/L) (mg/L) rate (% )

Volumetric loading rate

Influent pH
(kg/ (m*+d))

Effluent pH

1300 0. 300 99.97

27.99 7.17 8.99
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B % W: CaCl, 5500 mg/L, MnCl, « 4H, O
5000 mg/L,FeSO,*7H,0 3000 mg/L,CoCl,*6H,0 50
mg/L, EDTA 50 mg/L, NiCl, * 6H,0 36 mg/L,
(NH,) Mo, 0, *4H, O 21 mg/L, H, BO, 20 mg/L,
CuSO,*5H,0 10.2 mg/L,ZnS0O, 2.2 mg/L,
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Figure 1. photograph of strain R9. A: colonies; B: gram staining; C: electron scanning micrograph.
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Table 2. Substrate utilization of strain R9

Substrate Utilization Substrate Utilization
Indole - Gelatin -
Urease - Esculin -
Glucose - Rhamnose -
Mannose + Trehalose +
Lactose - Arabinose -
Sucrose + Melezitose +
Maltose - Raffinose +
Cellobiose - Xylose -
Sorbitol - Glycerol -
Mannitol - Willow alcohol -
Note: + : positive; — : negative.
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Comamonas acidovorans TAM 12409T(AB021417)
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Figure 2. Phylogenetic tree of strain R9. Numbers in parentheses represent the sequences” accession number in GenBank. The number
at each branch points is the percentage supported by bootstrap (1000 re-samplings) . Bar: 0. 5% sequence divergence.
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Figure 3. Growth curve of strain R9.
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Figure 4. Effects of oxygen concentration on denitrification

activity of strain R9.
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Figure 5. Inhibition of nitrate on denitrification activity of strain
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Figure 6. Effects of pH on denitrification activity of strain R9.
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Identification and function test of an alkali-tolerant

denitrifying bacterium
Ru Wang, Ping Zheng , Wei Li, Hui Chen, Tingting Chen, Abbas Ghulam

Department of Environmental Engineering, Zhejiang University, Hangzhou 310058, China

Abstract: [Objective] We obtained an alkali-tolerant denitrifying bacterium, and determined its denitrifying activity and
alkali-tolerance. [Methods] An alkali-tolerant denitrifying bacterial strain was obtained by isolation and purification. We
identified the bacterial strain by morphological observation, physiological test and 16S rRNA analysis. We determined the
denitrifying activity and alkali+tolerance by effects of initial nitrate concentration and initial pH on denitrification.
[Results] An alkali-tolerant denitrifier strain R9 was isolated from the lab-scale high—rate denitrifying reactor, and it was
identified as Diaphorobater nitroreducens. The strain R9 grew heterotrophically with methanol as the electron donor and
nitrate as the electron acceptor. The nitrate conversion was 93.25% when strain R9 was cultivated for 288 h with initial
nitrate concentration 50 mg/L and initial pH 9.0. The denitrification activity could be inhibited at high nitrate
concentration with a half inhibition constant of 202. 73 mg N/L. Strain R9 showed a good alkali tolerance with the nitrate
removal rate at pH 11. 0 remained 86% of that at pH 9.0. [Conclusion] Strain R9 was identified as Diaphorobater
nitroreducens, and it was an alkali-olerant denitrifying bacterium with optimum pH value of 9. 0.

Keywords: Denitrifying bacterium, Isolation and Identification, Alkali-tolerance
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