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Isolation; Identification and Denitrification Characterization of Thiobacillus

denitrificans
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Abstract: A autotrophic denitrifying bacterial strain, TD» was isolated from soil and the strain was identified and characterized. The strain was
gram negative, strictly chemolithoautotrophic, and short rod shaped bacterium. The 16S rDNA sequence analysis revealed that strain TD had a
similarity of 99.85% with Thiobacillus denitrificans . According to the morphologic, physiobiochemical characteristics and the analysis of its
16S tDNA; the strain was identified as Thiobacillus denitrificans . Studies showed that the optimal conditions for denitrification were pH 6.85
and 32.8°C, while the optimal growth conditions were pH 6.90 and 29.5°C. The bacteria grew slowly with no apparent stable phase. The
maximal denitrification rate reached 2.245 mg®*(L*h) ™", which was found in exponential phase. In the process of the culture; the medium pH
decreased significantly. Relatively high salinity restrained the denitrification activity of Thiobacillus denitrificans . The acute toxicity test results
showed that Thiobacillus denitrificans was non-toxic.
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1.1 HEPEE T
1.1.1  FFRIEEA R

FEAR B IR K Na,S,0, * 5H,0 5 g KNO, 2 g,
KH,PO, 2 g» NaHCO, 1g MgClL, * 6H,0 0.5 g
FeS0O,*7H,0 0.01 g, FZEM/KER R 1 L. 121°C K
30 min#% H .

B AR TR IR IR 2 x SEA KT FRIL AL R C

WA IR HE I 18 o LI K, 0 FA% it
J5121°C K B20 min, HIE S B FAOG IR 5
1.1.2  FEARIES & R R 5

WEETEXEA AN LE(A RN
15 em), BA 1 g/LIG LE BN & 4685 77 3, B A 85 9%,
FEFRIR R 28°C . N R B, B R TR WAL R AR
JE AT, 28 °C R %, M4 TR V& A7 A1 22 S B P T
T WA R A T G5 Ik 2 H R A W
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fabr, IS ROCERL7 JEAT 508
1.2.3 168 rDNA [FJJ51E

(1S DNA $2HX

O B0 1 R 50 mLs 250008 B A, il g 2k
PEIZH 5L DNA. N 500 g i 2% 1 # (50 mmol/1. Tris
pH 8.0, 20 mmol/L. EDTA, 50 mmol/L Sucrose) B =41
JL, PRI TR 42 45 2 10 mg/mL, 37°C 7K 10
min. A SDS £ R 19% (5 &40 50O, & H i
K AL 100 pg/ml, 37°C 4REEALHE 30 min. M) :
ST - EE (2524 DR, 2 AR /K ST
V€ DNA, I 5 FHH AT DNase [*) RNase A B 2% RNA.
DNA Ff it n] HAZUEAT PCR 9738 .

(D4 168 tDNA A KJFH 91

I Bosshard 255 19 77 W4T . 41 838 1 519
JPA W R 8f: 5'-AGAGTTTGATCCTGGCTCAG-3" FH
1492r: 5'-GGTTACCTTGTTACGACTT-3', = £ #H . T
KWFT 8 C Escherichia coli ) 16S tDNA J¥ #) 4% £ 1R Af
' 8~ 1510 ] PCR /"% .25 L PCR R AR F 1, 41
#:2.5 pl. 10 X PCR N2 PP, 1 ple 2.5 mmol/LL
dANTP, 1 U Tag B, % 1 pL 6.25 mmol/LI) R 514,
DNA #8450 ng. PCR N2 95°C TilZZ 1 5 min

Ji » 4T 30 M :95%C 1 min, 50°C 1 min, 72°C 4L
i 2 min. J )5 72°C ZEAH 10 min. PCR 7~ & T
—20°C MRAEEH A A8 5> BT P 16S 1DNA v
T PR ARLAR .
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EREU B AR R DL R B IR AR pH E
1.5 5F B EARAEA ) 365 40 1F T 10 SO A0 v

LB KELHI EREE 2908 0%1.0%1.5%
2.0%+2.5%-3.0% WINTHEK, N 1.1.1 Frid 533
FERO R E AR RS TR I e AL AR 3 19 I
RN BIEAT 35 me/L AR L ZUR AR G 7 Ak, 28°C
P55 A58 WA 1 YKANIR 5, 10 AR 4k 5 4%
BRI BRI 72 W RS IR A A
1.6 7F B BRI SOk 1 S0 a6
1.6.1 &M HI%
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R E S 10 x 10° ~ 10 x 10° CFU/mL* " .
1.6.2 Uil
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TS RO AR A ¥ T AT TR B L PRV S R P
TD FIAN IR W FE TR, 40 0 5 ARS8 21 R 1 /S X e
G, 0 B AL E 1 AR B ER K R GRS 2 AN
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Fig.1 Lawn and electron micrograph images( x 19 000) of strain TD

BIFE TD (140 Mo A0 AFIR, A s SRR HE 51,
DL M AR ¥ B a2 3, K/ANA (0.5 ~0.8) pm x
(1.5~2) pm.

2.2 P ESHRIPRI ST S5 R
2.2.1 EHAEAKE

I B AR IR AR HE A Ak s e g IR LR 1 AR B
BB, Y120 % % W b8 T AT
( Thiobacillus ) .

F1 HEH TD AR (LA
Table 1  Physiological characteristics of strain TD
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THmR (720 + IR -
R A R O + YR -
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2.2.2  16S tDNA 754 Hr

4P 5 DNA 5 16S tDNA 4= PCR #7314 45
Wik 2. B 3 Fros, Herb 1,223 MiZE R 3 AN EE K
MR 5 GenBank I T8 3¢ 10 3L R e 1) 34T L

I RIS Thiobacillus denitrificans 75 1 55 & A
99.85% . FIH MEGA3.1 ¥ A, #50r B bk 8 9r 5
FIRRIE T 16S 1DNA J7 5144 1 R Gt AL Clan
) GRE PR R R > T A A R I, 1 2 A
PR I E SR B Thiobacillus denitrificans .

M 1 2 3
-

B2 HES DNA BRI EE R
Fig.2  Result of genomic DNA detection

1 2 3 M
2 000 bp
1500 bp

3 16S rDNA £RKEVHHELER
Fig.3 Result of complete sequence of 16S rDNA amplification
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100 I Pseudomonas fluorescens

IAeromonas punctata
0 100 Thiobacillus thiooxidans
Thiobacillus ferrooxidans
45 Thiobacillus thioparus

100 \{ strain TD

95\ Thiobacillus denitrificans
Thiobacillus neapolitanus
Rhodospirilum molischianum
0.02
[

El4 Etk TD 5SEEKET 16S rDNA FHIH03EHY
RIEREN
Fig.4 Phylogenetic tree based on 16S rDNA sequences of strain TD

and the references
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Bl 5 45 BT AR e LA, mI 45 B0 0BT B8 11 JoE
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Fig.5 Effect of pH value and temperature on growth rate and denitrification rate of strain TD
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Fig.7 Varied curve of nitrate
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Fig.8 Degradation efficiencies of nitrate in different growth period
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A GBI #h 50 e AE RN, SRR £8 4 TT
ARE . H AT, 6 T IX A BLG R iR AT 2 A
— PSR SR AT 0% R A R A L
AR TR E6 A A 7~ 32 AR I, B8ORS TSI 6 A i » i
BIRROLSE R I IR 85 53 — iR 55 SO A0 Bl 2R 10
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Fig.9 Varied curve of nitrite
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Fig.10 Nitrate degradation rate under different salinity within 72 h
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Fig.11  Complete nitrate removal time under different salimity
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3 g
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P BRI A EL, 3R A AS T 1 K A
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KB EURIRIE TG BR K LN T RAS RGEMIFRE H
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Table 2 Results of artificial infection experiment

yil i&%é)slf*l 5 7R S R EN AL T3 GE TErH BET
/CFU*mL /ml 1d 2d 8d 11d 12d 14 d 1%
5x10° 0.2 0 0 0 0 0 0 10 0 0
5x10° 0.2 0 0 0 0 0 0 10 0 0
S 5% 107 0.2 0 0 0 0 0 0 10 0 0
5x10° 0.2 0 0 0 0 0 0 10 0 0
5x10° 0.2 0 0 0 0 0 0 10 0 0
4 o 0.2 0 0 0 0 0 0 10 0 0
£3 ROBEEIRER
Table 3 Results of artificial infection by immersion
Ut e BRI A S
/CFU*mL 1d 2d 8d 11d 12d 14 d 1%
e IR 5x10t 0 0 0 0 0 10 0 0
BIBEE 5x10° 0 0 0 0 0 10 0 0
Xt B 41 0 0 0 0 0 0 10 0 0

HI TR B 1 P S A 22, B ) 1) A AR A 22
SN K R T IR LEAE AR AN 2R R R A AR AR A

S RN R, SR ) T 0 6 5 R S AT
HE— 549U O TR A I T
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I SIS, A 2 F SR R W], o ek ek
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G (R K B ) A S T B 23 R AR R

4 ZEig

COM A3 b 73 5543 210 0w 5 1 A 77 SO A6 1
TD, LR HAER AR PE LUK 168 tDNA [AI U 7>
Hr, W0 52 1% W RO B AT R B IR R AT
( Thiobacillus denitrificans ) .

(2Dt 8 6 I B R pHL 25 B 55 1 A8 44
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