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Isolation, Identification and Degradation Characteristics of
a Sulfide-oxidizing Bacterium”
WANG Huixiang, JIANG Liying™, WU Xiaowei & CHEN Jianmeng
(College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China)
Abstract A sulfide-oxidizing bacterium T3 was isolated from the wastewater treatment system in Zhejiang Huahai

Pharmaceutical Factory of China. The strain was identified as Rhizobium sp. based on the morphological, physiological-
biochemical characteristics, sequence analysis of 16S rRNA and the Biolog Identification System. The optimal temperature and
pH for T3 biodegradation in the shaking flasks were 30 °C and 8.0, respectively. With the additional ammonium chloride and
carbon sources, the degradation ability was enhanced. The acclimated bacteria had strong tolerance to sodium sulfide, and could
completely degrade sodium sulfide (below 400 mg/L) within two days under the optimal growth condition, which showed their
great application prospect. During the course of sodium sulfide oxidation by the strain, various intermediate metabolites were
analyzed. The results indicated that the removal mechanism was followed by S*—S 0,*/S°—S80,>—80,*. Fig 8, Tab 1, Ref 18
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Table 1 Physiological-biochemical characteristics of strain T3

IR R ” RN -
Lo q EPS e 1 q 4R
Physiological-biochemical Physiological-biochemical
. Result . Result
characteristics characteristics
AULBEEES L HERER
Oxidase test Acid production using glucose
P fib e L HEREA
Catalase reaction Gas production using glucose
TER KA L Wit
Amylohydrolysis Gelatin liquefaction
M.R k% AT N
M.R test Litmus milk
VP iRE P N
V.P test Production of H,S
LGN Frsig A N
Indole reaction Citrate utilization
+: BATE; — BT +: Positive; —: Negative
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Bradyrhizobium jicamae strain PAC68 (AY628094)

Rhizobium leguminosarum strain LMG14904 (FM213290)

Shinella kummerowiae strain CCBAU25048 (EF512287)
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Brucella melitensis strain (DQ227943)

Agrobacterium radiobacter strain LMG140 (AM182935)

Rhizobium leguminosarum (AF169586)
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Fig. 1 Phylogenetic tree of strain T3
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Fig. 5 Effect of nitrogen sources on biomass of strain T3 and degradation of
sodium sulfide

T VR HE B B B VL A 5 118 TR 7 e 5 R I o o3 VR S H
400~500 mg/Li, TR G218, KR 3 T R, ik
BE =1 3K 500 mg/LET, BEAR RS ff R 8 8 B AR, BRIk B T
DA R B i s R b A A BT, BT R R AR R R A
fiE.
80
—=— (S*)=100 mg L
T0F —o— p(S*)=160 mg L!
—0— p(S*)=300 mg L'
| —v— p(S*)=400 mg L"!
| —<— p(S*)=500 mg L"!

D
=)

W
=

‘EY& Biomass (p/mg L)
w s
S 3

[~
=)

—_
=

=

010 20 30 40 50 60 70 80
th

6 ARV BERRALEROT R T3AY AR KSR
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Fig. 7 Degradation curves of sodium sulfide with different concentrations
by strain T3
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Fig. 8 Dynamic changes of various intermediate metabolites during the
degradation of sodium sulfide
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