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Isolation, identification and biodesufurization performance
research of salt-tolerant sulfur oxidizing bacteria
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Abstract: [Objective] Screening the typical, efficient desulfurization bacteria from the natural
environment, exploring the growth characterization of the bacteria and conducting the preliminary
desulfurization experiments. [Methods] The medium with sodium thiosulfate as the sole energy
substrate was used to enrich desulfurization bacteria, and the pure strain was obtained after being streak
plate culture and pure strain isolation for three times. Identifying the species of the strain by a variety of
methods of Gram staining, plate colony morphologic observation, morphological characteristics
research, 16S rRNA gene sequence analysis and the constructed molecular phylogenetic tree. [Results]
Isolating a strain of efficient removal of thiosulphate bacteria, named CYJN-1 from the cooling water
pool of Shanghai Waigaoqiao power station. The strain was Gram-negative bacteria, short rod and
identified as Halothiobacillus neapolitanus (H. neapolitanus) bacteria. H. neapolitanus CYJN-1 had a
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strong adaptability to the changes of salinity, the salinity range for the growth of this bacteria was
0—-5% (NaCl, W/V). Determine the optimum culture conditions strains: temperature 30 °C, pH 7.0,
substrate concentration of 20 g/L. Under these conditions, the strain of sodium thiosulfate removal up
to 98%. [Conclusion] Based on the high haloduric ability and the high ability of removal rate of the
sodium thiosulfate, the CYJN-1 strain is of potential in the fields of biological desulfurization and

biological metallurgy.

Keywords: Halothiobacillus neapolitanus, Salt-tolerant features, Physiological and molecular

identification, Biodesufurization
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1.5.3 16S rRNA RIS R ARG A B RRIME:
PCR 7P=¥i#t47 B /)N DNA F Bl sk . 7 T
YEM AL S B R RIEFBHL B A PR A R SE R
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Figure 1 The effects of different salt concentrations on the
removal rate of the sodium thiosulfate of the CYJN strain

FEE= ek CENSTITEEERY

TG T FHE TR, A BT R I R
L) 2 T AR A BIR 1% BE Y5 BT RS AR 25 A5 1F 1
WhiE . SAMIERR, — MR R A SO A
PEANTE 5 REFA) 5 22 8] AR HE i, AT el 40 0 5 e 3
AR EFYR, TR TS Tk R om e,
U3k B AR ) A AL 38 (0 BRI B 4 A3 1 A 9K
WEE T WA 2R
23 CYIN-1 S FEMFEES ST

Kelly F1 Wood /7 2000 444 BT iy — Lt
FPEE 2R B E E M, Hoh g SRR AT IR R
(Halothiobacillus) A& 3 AFl, A3 5 A IBAS
W (Thiobacillus neapolitanus) £k +FEY)(Thiobacillus
halophilus)F1 Thiobacillus hydrothermalis . F&AI X

Capsular

0.5 pm

2 A REM CYIN-1 SHFEE
Figure 2 Collection site and morphological characterization of strain CYJN-1
T A RFER- RIBSNRPIR AR WAk B: CYIN-1 F¥E s C: AR TEM [E(Bar, 1pm; 25.5kx); D: Hi4fjfl TEM

Kl (Bar, 1um; 25.5kx).

Note: A: Sampling points-the cooling water pool of Shanghai Waigaoqiao power station; B: Colony of isolate CYJN-1; C: TEM micrograph
(bar, 1 pm; 25.5 kx) of clustered CYJN-1 cells; D: TEM micrograph (bar, 1 um; 25.5 kx) of a single CYJN-1 cell.
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=1 CYJN-1 £IFH4HE

Table 1 The physiological characteristics of the CYJN-1
strain

$FHE Characteristics ZE Results

HYAIEZS Colony morphology HETE
FYARHIE Colony characteristics AL
22 QYL (A, Gram staining ¥

HATEIR Cell shape S TR

YA/ Cell site 1.55£0.15 pm, 0.65£0.10 pm

#iE Flagellum 4=
SJEEE Capsular +
e+ B

Note: +: Positive.

Bk CYIN-1 1) 16S rRNA FEH (1 452 bp)itt4T TIF,
# 16S rRNA JEH 7517 GenBank H15 HiAth 16 £
AHOCTEREHEATEEXT, ARAEENT1HY 16S rRNA JEH )7
PIHST RS R BR, WE 3 fin, 45RExR: R4
BRI 3 4, CYIN-1 HERkSERHATIREE
B RS TR —4 . CYIN-1 5 H. neapolitanus
(AB308268, 99%) . H. neapolitanus (JF416645 , 98%)

F1 H. neapolitanus (NR025943, 98%)ARA #1211 ¥
FUAAIE . HEBRBRAT & F1E R AT B i AL G 7R 55
1A 3 A, M5 CYIN-1 TE Bt G AR
HA 91%, Htk, 254G (AR RATHE %8 T0) h
TR . RS AR BA R T DA% E CYIN-1
R AABAE TR (H. neapolitanus) .

2.4 H. neapolitanus CYJIN-1 £ K45 AR
2.41 FEEF CYIN-1 KB e
MRANEEFRIEN, COy Fll S,05° 43Sl CYIN-1 Tk
AR A ME—BRIEFIREIR I T, Z PR AT AR RS 5
S B HT B il R A B A A A i RE =L R
A (HRERA BB o — A ML R SR b
FRAEK, TR FR A RS IR IR AN R R R A7)
WANRBIE SRR AR, RIARE CYIN-1 &/ 4%
fLfig A SR AEARUEY , 3k 2 s,

2.4.2 BEFWE pH X CYIN-1 K. &
"B IR B BT A0 I A T R T M 1 T A
22—, ASTR] A I X 200 B 19 AE K B R 52
Wi, M 4 TTLAFE Y, 30 °C F1 40 °C (4= KRB
AR FHEHAERE, CFU & 1.4x10° cells/mL, F#45

98 (Thiobacillus thioparus (NR044755) -
Thiobacillus thioparus (HM535226)
Thiobacillus thioparus (NR025358)
100 L 7hiobacillus thioparus (HQ851082)
100 CYIN-1 -
100 L Halothiobacillus neapolitanus (AB308268)

100

Group 1

[ Halothiobacillus neapolitanus (JF416645)
1001 Halothiobacilius neapolitanus (NR025943) -
75— Acidithiobacillus ferrooxidans (AF513711) 4
] 4100‘( Acidithiobacillus ferrooxidans (AY427958)
Acidithiobacillus ferrooxidans (DQ470072)
Addithiobacillus ferrooxidans (NR028982)
100 68| Acidithiobacillus ferrooxidans (F1194541)
Acidithiobacillus ferrooxidans (EU499920)
100 Acidithiobacillus ferrooxidans (GQ254658)

Acidithiobacillus thiooxidans (NR044920)
531 gcidithiobacillus thiooxidans (SZS)

Group 2

Group 3

—
0.02

B3 1R#E CYIN-1 E#k 16S rRNA EEFHAEMMEN REL B R
Figure 3 The constructed phylogenetic tree based on the 16S rRNA gene sequence analysis of the the CYJN-1 strain
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T2 AEIEX CYIN-1 £ 0E

Table 2 The effects of different substances on the growth
of the CYJN-1 strain

AEVEYI BT Energy substances ZEHL Results

PR Peptone _
Hi%H% Glucose _
MEREEEEY) Yeast extract =
W% Lactose _
HZBR Glycine _
Hi R Lysine _
fifb#H Sodium sulfide -
PAJFRR Elemental sulfur =
T ABEREN Sodium thiosulfate =
—INFBEW; DBT -

Fe o+ ARG - RETRIH.

Note: +: Available; —: Unavailable.

130 °C MRtk EGEAERIREE . FME, RFEPIH
pH XTI KA KA, WE S BiR. &
kA, #Lf pH 4.0-9.0 RS AR, BN
B pH AT 52 M8 BE A8 . B AR K B Bi& W pH
H7.0, IR AN CFU A% 1.4x10° cells/mL 4247,
pH 7E 6.0-8.0 B B A B iR K, i A:
Kifcis pH AEEFERHEAAT , IRPR BRI AR AE
S IZSE IS

243 [EYLREX CYIN-1 £KBIEW: ARAYE
P EEXT CYIN-1 A RA BRI, AIE 6
ATLUE HIEYIHRE N 20 ¢/L B CFU Afi, A%
1.55x10° cells/mL, 5 g/L B ik, XJ& P hnl it
PR BRI BRI T AR A X EFIRY e R
(251, AELEE AR T e SR A T A 2o 7 e
Ui XHAEYISRUL, I TEFEAS REVH R BIA 4T 1F
AReEMNTR, WA ARRETE A, &
BCRE A MRS o IR B 78 R I A AR
A AR URR G RCRIRAL, BT A Y 22
Z YR L H BTSN BEeRE, IRy
13 22 Bt AR MR 0 4 T AR

— —
(=] (9]
T 1

S
wn

CFU (%109 cells/mL)

a0

0 10 20 30 40 50 60
Temperature (°C)

S
=

B4 EEX CYIN-1 E£RKEFM
Figure 4 The effects of different temperatures on the
growth of the CYJN-1 strain
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Figure 5 The effects of different initial pH values on the
growth of the CYJN-1 strain
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Figure 6 The effects of different substrate concentrations
on the growth of the CYJN-1 strain
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Figure 7 The preliminary desulfurization experiments of
the CYJN-1 strain

2.5 H. neapolitanus CYJIN-1 JRE45 R R

2.5.1 CYJIN-1 EHRAITRETKRI: Dt Uoim i
SME—BEVIRIC Y ) BE SR SE LT CYIN-1 1 70125 19
sy, HAERK &M= iRanE 7 s, W]
DIEH, FFIGEESR 12 h YR IEAD 38 0 PR A0 A8 i
M, FERAERKRZEE, ARMELE VLR, fEbi)s
1) 12h N, AR TR, R RIERE, 4K
B, g BABOE K, ARKILER b
Fro BEEF, BB EIREE K R, Tk
0.83 g/L, BMCERBRINFLALRTE 94%/ith, X —4h
B& T HE B AR AT & (Thiobacillus  thioparus) 1)
90%>4 1k FY T4 7 FE VU e DU HE A TSRO
K, mACERERER W CYIN-1 FIfE s FAMA LI A4S

Cumulative sulfur

Irregular shape

e, KA rmA U ARk Hh A S S v S A2k
R . PRI, AFSEI — B HH A9 R R 40 TR 0
NA BT S R AR R RSB 7 i 5 9% 40 h 2
JE SRS R AR, mAMEdE, M
T4, FTLASET R A ECRIE A AT, i
AR G R R, BRACERRRER MR B 0 R %
PEREE R R R LT, X Rtk CYIN-1 LA
BT Ry A = R A U R ER N -2 M iR
AL RRER , X 5 SCRRRE M B AL A ) | AR Y
HISGEAARIARY, B Gao 2P HRaH YT A AL T
FHEC A R . A . AR SR 52 1
A7 T EA —E L
252 CYJIN-1 BT RARRIWER: TEma
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Figure 8 Morphological observation of the sulfur recovery
T Ar SFRIRIRARIETT; B A RSB ; C: FUSUER SEM [¥l(Bar, 10 pm; 5 000x).
Note: A: Sulfur at the bottom of the medium; B: Recyclable solid sulfur; C: SEM micrograph (bar, 10 um; 5 000x) of sulfur.

http://journals.im.ac.cn/wswxtbcn



MR A2 MERBAALRATE  %E MR TEREDT ST

1659

OVE, RASHEGED MR ZSET- ) Bl
T AR KB, MBI NaCl % &
KT 1%, AV EARER, 2 NaCl i
T 2%K}, JEEM BOD EERFMBAREY, mi4th i b
FHE] 3%HE, WM T R G0 AR A s P B
FRIPHE Y, B FR AL E AL R GRS M E )
B 2 B IR MR 0 1 S LR W R 4 T A
BT TR TR SR A e B Ry — A EE B R i
HGRE RN FVE R . o, —sbie B R AR L
TEEEINNT, S Er SR ALY R
Ul N

MIE 9 FIEL 10 AT LA i, 38BN 1%3E I E) 5%
Xof O BRL B A KRR/, (HER BE B I E] 7% 05 41 i

1.6
S, e oo e

R == -
= 12}
E
3 .
L e
=1 0.8 —0—3‘%‘:
X ——5%
o) —a—7%
|9
O

=
£
T

0.0

80 100 120 140
t(h)
9 AEEEX CYIN-1 £

Figure 9 The effects of different salt concentrations the
growth of the CYJN-1 strain
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Figure 10 The effects of different salt concentrations
removal rate of the sodium thiosulfate of the CYJN-1 strain
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BRI LW A VEEL BT IR R 8 (Halothiobacillus)
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