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Isolation, identification and desulfurization mechanism of a sulfur-oxidizing
bacterium with salt tolerance™
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Aﬁﬁm Micro-organism with efficient desulfurization performance is a key factor in the biological desulfurization
technology. This study aimed to seek such a sulfur-oxidizing strain and understand its desulfurization mechanism. Wastewater
in a sewage station of natural gas purification plant was used to screen the sulfide-oxidizing strain, and to identify it based
on sequence similarity analysis of 16S rDNA and the morphological characteristics. Thiosulfate was used as substrate for
investigating the sulfur oxidation performance and salinity tolerance; the ODy,,, content change of thiosulfate, sulfate, sulfur,
pH and total alkalinity in the cultural system were also investigated. The strain DS-B was found to share the highest sequence
similarity with Thioalkalivibrio thiocyanoxidans ARh2, therefore determined as Thioalkalivibrio. At the optimum temperature
of 35 °C for growth and degradation, the removal efficiency of thiosulfate could reach 98.7% after 7 days. Strain DS-B had
strong resistance to thiosulfate, and the optimal concentration of S,0,” was 2 x 10* mg/L. The analysis for sulfur oxides
showed that it could oxidize thiosulfate by the pathway of S,0,”—S0,” / S,0,” — S — SO,”. Therefore the strain DS-B is a
sulfur-oxidizing bacterium with great application prospect for its strong salt tolerance and conspicuous removal capability for
thiosulfate.

[@mﬁb sulfur-oxidizing bacterium; 16S rDNA; thiosulfate; bio-desulfurization; oxidation mechanism; Thioalkalivibrio
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B ARy BT 8 2857 iR A B AL A0 T, IR AR SRR )2
W52 FL i A AL, O 35 A B AR 1R 8 A9 R DL 1 7K
F14 Ak 3R AR 4 0 R IE S H

1.1 SELE#F At

IRAE R RAR S AR 15 K B N5 K.

PEPERE F2 L1 (g/L) ¢ Na,$,0,25H,0 5.0, KNO; 2.0,
KH,PO, 2.0, NaHCO; 1.0, MgCl,*6H,0 0.5, NH,CI 0.5,
FeSO,+7H,0 0.01, pH 7.0. [ {A 8% 37 IL A N 2% B G

TEVE BRI FR B0 I, 45875 KK B A Hr 45 1,
X} R R AT R AR A ik, AR R, SR
R F I (g/L) : Na,S,0,.5H,0 40.0, Na,SO, 10.0, NaHCO,
32, KH,PO, 2.0, KNO, 2.0, MgCl,*6H,0 0.5, NH,CI 2.0,
FeSO,*7H,0 0.01% 5 TEZ VW 10 mL, pH 9.0-9.2. [#{&k¥s 3
FETR N 2% B G 5.

1.2 B BIFIE

B m LR K KRE B B RIS IR A T 1R R B IR 3 AR
I, 35 CEE R FR2-3 d. PRk AN R A RHAE B B 75 53 0 R
T30 mLEsh iR IE 23, 35 °C. 180 r/minfR K 15 573-4
d. BB AE R O R 4 (%) TR VRS B A0 R S TR A T e b B R
AR b, 35 CREREF2-3 d. HRECK H Y BT 95 R 4T DU X R
£, [Pk LAk, LAk J5 I B ik 2 b v 6 1 37 L VB 93t
BHHA L, T4 CORFEIRAE.

1.3 EHRHEESUR

Wz B3/ 3 b %) 200 B B 35 W e, A 24 U T UL E
YR IE BPIRAS. XTI FR A BB MR AT B 22 IR e, LBy
5 MR vk U AT, A a4 T LA B A T A5
YUBT /IS, 4 R N 5 B FH REAIL 3 B 107> 40 i i) SF-34)
fE 2R,

14 16SIDNAFSIHH R RGXZ B R HEE

BERAERAE SRR RN —ENREE, RH
4 1R FE 2 DN A2 BORK F) & (I B R AR A BB A B
NED) BB A LKA DNA . KR BCE DN AKE &
1716S rDNA PCRY #f ii, M HGI W R : W15 H27F:
5'-AGAGTTTGATCCTGGCTCAG-3"; J55|¥1492R ;
5'-GGTTACCTTGTTACGACTT-3". PCRIAZ (50 mL) : 25
pL 2 x Taq PCR MasterMix + 19.8 uL ddy;,0+ 1.6 pLEGS 14 + 1.6
uLJE 514 + 2 uL it ; PCRECIE 25 : 95 CAR-$ES min; 94 <C
T#-1530 s, 55 C#FF30 s, 72 CLREFR100 s, 29016 ; 72 C4
FES5 min. §31 7 YR H B B EE R DN ARG R & (I E R
AR AR AT gifh Bk G 2% 24 TAY A BRA
FW . 00 45 SR AR 22 EaTaxon 8048 I HE AT identify HE X, FF
HITMEGA SR RSG Z B W, 8 J7 75 M Neighbour-
joining (Kimura 2-parameter model, Bootstrap of 1 000) .

L5 EHRERS S RRELSFHE
151 REBEAKEE il 5 3 o A SRR AR B AR AL, A
F5AHEIER T, 8150 mL. 121 CK P20 min, B &4
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FEEFI1%0DS-BE . SN 5 F5 €L 15 €.
25 °C. 35 C.45 CT180 r/mindZKE %%, &R BUEEN
FE BB BRR BT 75 8 AODyg A

1.5.2 HKEZLNE ERGERET, HERE—EWREN
DS-BR 0 R # MR 1% 2 Pl i B2 AP 20300 mLIG A i 2R A4 K5
FRIEEH, 180 /mindR KR R 57, MM 12 WU, O R
3 000 r/min® 0>2 min/5 B _E 15 I E ODyggg m; @ FE S 6 TR
B S5 16 B > 1Y 3- 480 B HEAT AR TR A, PRI 3R 4 B
HIEFR23d, it REL

153 HmAMEBEBH IS E fERIG RS T, e DS-B
IE A EI30 mLE AR SR T, 180 v/minfB RIGF 2
—ER B, VB A TV . R TR 1 9% 0 A 2 i 3
300 mLE AR SR 5L, 180 r/min¥R R 1537, K & T EL
FE I A A e 5 1 vl 3 AR A o 5 4 T ) s e P B
() i 308 o 0 A 0 B T . BT VA 5 LA B p HA il
PRI H B HLEE. 5288 15 B3 FATAE A — 2 H AR

1.5.4 HmRHREREBHTZE T B AR VR R B 35 R
RBEER ER Y & 54> 94 0.5 x 10* mg/L. 1 x 10* mg/L. 2 x 10*
mg/L. 3 x 10° mg/L. 4 x 10° mg/L. 5 x 10* mg/L, &% K& 5
F2 1% B F B2 A G 37 28— MR I 1 DS -BRA TR V. i 38 T
BT, 180 o/min¥RIRIR A 77, HURE DI 2 ODY, AT ARl iR
REER L E FDS-B K AF M.

L6 Wl 5aHAE

pH: ffi FHpHS 108 p HER B 3146 0.

MR EF. RAEF AN E (761 compact IC) ;
SYEAE RIS, A SUPP 5 150 (150 x 4.0 mm) ; M ¥EW
Na,C0,0.32 mol/L, NaHCO,0.1 mol/L, il 2%, SN EE 5%o;
Wik : 0.7 mL/min; FEEER . 20 pL.

LA B PR AR i - ik

BATFRRLIN A « 436 ik PO

SRR E - BRIV E VR (LLCaCOLI, AR K Wi 43 By
k).

2.1 EHRRSBEFIZFEENE

55T AU AL DX R 0 B ), Ok B —RR Al R, A4
WDS-B. fEfmEh BRI VAR B, WIERRE, %85, b
W, ANEW, BrCAFL A6, FR RN, HBRESI AR
TR TH R AR IR v . X AR E AT 22 Qe A, S5 R
LR BN AR TSR, AR W, A
HHR ST LS, 410 2 E R E R KN (1.2 £ 0.2) m X
(0.35 % 0.05) um.
2.2 EHRIS IDNAF SIS TR R R B MHaE

WA DS-BiY16S rDNAKL R ¥ 51 Jy1 448 bp. $4hF
W77 51 42 38 $) EzTaxon B 3% 5 i #E 17 identify, f4 45 5458 i
Clustal WY X 4b#E 2 J5, R FHMEGAS.0 (Kimura 2-parameter
model, Bootstrap of 1 000) ¥ 116S rDNA%: 751 Jy FEfik
MWARGEKER, MK 458 KR DS-BY Thioalkalivibrio
thiocyanoxidans ARh2AH{UM: fie 51, S 98%. 454 R 15 . 4 TR
&, AT LU € DS-BIE Bk )& T Thioalkalivibrio.
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Fig. 1 Phylogenetic tree of strain DS-B.
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Fig. 2 Impact of temperature on D, ,,, and removal efficiency of S,0,%.
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Fig. 3 Growth curve of strain DS-B.

Ectothiorhodospira marina DSM 241T/X93476
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I 41 S, 0,7 Y e JBE AN WT R AR, 265 7% Aiob HL vk JBE [ 25 41200 mg/
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Fig. 4 Comparison of S,0,” changes between the bacteria group and the
blank control. K: blank control.
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Fig. 5 The OD value for DS-B grown in different concentrations of
thiosulfate.
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Fig. 6 Concentration curves of SO,” and S,0,".
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Fig. 7 Change of pH and total alkalinity.
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Fig. 8 Change of sulfur concentration.
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