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Screening of a halotolerant desulfurizing and denitrifying
bacterium Stutzerimonas stuzeri with control effect on sulfide and
nitrate pollution

LIU Lei', ZHAO Yangguol’z*, ZHANG Yanchao', WANG Rongxiaol, LIU Jiannan'

1 College of Environmental Science and Engineering, Ocean University of China, Qingdao, Shandong, China
2 Key Lab of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao,
Shandong, China

Abstract: [Objective] To better control the pollution of nitrate and sulfide in mariculture tailwater
and reduce the ecological risks caused by the discharge of the tailwater, this study screened a
halotolerant desulfurizing and denitrifying bacterial strain and studied its growth characteristics.
[Methods] A dilution coating-repeat dish sandwish culture method was used to isolate and screen
halotolerant desulfurizing and denitrifying bacterial strains, which were identified by morphological
observation and 16S rRNA gene sequence comparison. Based on single factor experiments, the key
factors affecting desulfurizing and denitrifying effects, including carbon source, temperature,
salinity, pH, and inoculation amount, were optimized, and the strain tolerance threshold to sulfide
(S*) was explored. [Results] A strain Stutzerimonas stutzeri D1-2 was isolated from sulfur-based
mixotrophic denitrifying sludge. This strain was able to simultaneously remove sulfide and nitrate
from the environment with organic carbon sources. With sodium lactate as the optimal carbon
source, strain D1-2 showed the best performance at an inoculation amount of 1.5%. The strain
showed the removal rates of S,05>~ and NO; -N both greater than 80% at 15-35 °C, salinities of
10%o0—50%o, and initial pH 6.0~8.0. It demonstrated significant tolerance at an initial S*~ concentration
of 50 mg/L, with the removal rates of S*” and NO;-N reaching 97.91% and 94.67%, respectively.
[Conclusion] This study reports the heterotrophic sulfur-oxidizing capacity of S. stutzeri.
The halotolerant strain S. stutzeri D1-2 capable of simultaneously desulfurizing and denitrifying
has a potential application value in the control of sulfide and nitrate pollution in mariculture
tailwater.

Keywords: Stutzerimonas stutzeri; mariculture tailwater; sulfide; nitrate; bioremediation
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Table 1 Components in three types of medium (mg/L)
Components Enriched medium S1 S2
Na,S-9H,0 0.00 0.00 0.75
Na,S,0;-5H,0 5.00 1.00  0.00
NaHCO; 2.00 2.00 2.00
NH,4Cl 1.00 1.00  1.00
KNO; 1.00 0.72  0.72
K,HPO, 1.20 1.20  1.20
KH,PO, 1.20 1.20  1.20
MgCl,-6H,0 1.20 120 120
CaCl, 0.08 0.08 0.08
NaCl 30.00 30.00 30.00
Trace element (mL/L) 5.00 5.00 5.00
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Figure 1

Growth and pollutant removal efficiency of two strains under different sulfur source conditions. Under

the condition of Na,S,05 as sulfur source: A: The growth curves; B: Removal efficiency of $,05% and NO;™-N;

C: Nitrite accumulation. Under the condition of Na,S as sulfur source: D: The growth curves; E: Removal

efficiency of S*” and NO;™-N; F: Nitrite accumulation. Error bars in figure represent standard deviation.
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"
Figure 2

Identification of strain D1-2. A: Colony morphology; B: SEM micrograph of strain D1-2 (Red circles

show extracellular products secreted by bacteria; Arrows show mature cells and dividing cells); C: Phylogenetic
tree based on 16S rRNA gene sequence (*: Labeled the strain screened. Bootstrap values were expressed as a

percentage of 1 000 replications. Numbers in brackets represent the sequences of accession numbers in GenBank;

Bar 0.005 represents sequence divergence).
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Figure 3 The growth of strain D1-2. A: Growth curves and the trend of pH value of strain D1-2 (Error bars in

figure represent standard deviation); B: Growth of strain D1-2 in serum vial.
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Figure 4 Effects of different carbon sources on the growth and pollutant removal efficiency of strain D1-2.

A: Growth curves; B: Removal efficiencies of $,05°" and NO;-N; C: Concentration of NO, -N. Error bars in

figure represent standard deviation.
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