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Abstract: A strain designated as GS-1, capable of degrading triazophos efficiently, was isolated from the
sludge in an organophosphate-pesticides wastewater treatment plant. Strain GS-1 was identified preliminar-
ily as Diaphorobacter sp. based on its physiological and biochemical characters and the result of the 16S
rDNA homologue sequence analysis. Strain GS-1 could grow with triazophos as its sole carbon source, and
degrade 100 mg/L triazophos to non-detectable level within 12 h. The metabolite, 1-phenyl-3-hydroxy-1,
2,4-triazole, produced during triazophos biodegradation was finally transformed within 36 h. The optimal
initial pH value and temperature for triazophos degradation by GS-1 was 7.0 and 30°C, respectively. Strain
GS-1 could also degrade some other organophosphorus-pesticides such as fenitrothion, phoxim, chlorpyrifos
and methyl-parathion. Strain GS-1 also showed chemoatxis to triazophos, fenitrothion and phoxim, indicat-
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ing the close relationship between degrading and chemotaxis characteristics. This study demonstrated that

strain GS-1 had great potential in the bioremediation of organophosphorus-pesticides contaminated sites.

Keywords: Triazophos, Degradation, Diaphorobacter sp., Chemotaxis, 1-phenyl-3-hydroxy-1,2,4-triazole
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561 Wang
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, GS-1
1 MRS
1.1 EFEmRA
1.1.1 EFEMENR: (MSM, g/L):

NaCl 1.00, NH4,NO; 1.00, K,HPO, 1.50, KH,PO, 0.50,

MgS0O,-7H,0 0.20, pH 7.0; LB (g/L):

5.00, 10.00, NaCl 10.00 ( 2.0% ),

pH 7.0; 100 mg/L
: LBTAP LB 200 mg/L

; (SSM, g/L): (NH4),S0,4 1.0,
K, HPO, 0.7, KH,PO, 0.3, MgS0O, 0.2, NaCl 0.5, pH
7.0, 0.2% 1 40 mmol/L K;POy,
0.05% , 10 mmol/L. EDTA, pH 7.0

1.1.2 HiXAKRARIXF: 20%

Sigma ,

12 EMHaBES5LE
121 HHHAE:

, 100 mg/L
5 d (30°C, 160 r/min),
5 10% ,
3 1 mL
LBTAP , 48 h
122 HEEHEE: [10]

1.2.3 16SrDNAPCR¥ R FHIHIME: 5'
5'-AGAGTTTGATCCTGGCTCAG-3' (Escherichia coli
bases 8 to 27), 3' 5'-TACCTTGTTACGACTT-

3'(Escherichia coli bases 1507 to 1492)

. 10xTaq 5 uL, dNTP
(20 mmol/L) 4 pL, (25 pmol/uL) 2 pL, Mg**
(25 mmol/L) 3 uL, DNA( 50ng/ulL) 1 pL, Taq
DNA (5U/ML)0.5pul, H,0 50 puL
: 95°C 5 min; 94°C 30 s, 50°C 30 s, 72°C 1 min,
30 ; 72°C 20 min 1.5 kb
GS-1 16S rDNA
) GenBank
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GS-1 )
100 mg/L 200 mg/L 400 F
mg/L 600 mg/L 800 mg/L 1000 mg/L
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100 mg/L
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/ %
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73 -

2 E#k GS-1 By -FiEST B F (4000%)
Fig. 2 Electronic microscopy photograph of strain GS-1 (4000x)

© P ERFERME DR FﬁB}HIJH SYRiEED http:/
http://journals.im.ac. cn/wsthbcn

'/ journals. im. ac. cn



1146

#od g AR

2009, Vol.36, No.8

100

Diaphorobacter nitroreducens KSP4 (AB076856)

70 Diaphorobacter nitroreducens KSP3 (AB076855)

’-ﬂDiaphombacrer sp. GS-1 (FI158841)

Diaphorobac ter nitroreducens NA10B" (AB064317)
Aquaspirillum anulus 1AM 149487 (AB074527)

100

65

—L

[ Aquaspirillum giesbergeri 1AM 14949 (AB074522)

99 Aquaspirillum sinuosum LMG 43937 (AF078754)

Acidovorax avenae subsp. avenae ATCC19860" (AF078759)
Acidovorax avenae subsp. citrulli ATCC 29625 (AF078761)

73

95

97

Acidovorax konjaci ATCC 339967 (AF078760)

Acidovorax temperans CCUG 117797 (AF078766)

i

Acidovorax defluvii BSB4117 (Y18616)
Acidovorax facilis CCUG 21137 (AF078765)

0.01

3 GS-1

Roseateles depolymerans DSM11813" (AB003623)

16S rDNA

Fig. 3 Phylogenetic analysis of strain GS-1 and related species by the neighbor joining approach
Note: Bootstrap values obtained with 1000 resamplings are indicated as percentages at all branches. The scale bars represent 0.01 substitu-

tions per nucleotide position.

NA10B" (AB064317) Diaphorobacter nitroreducens

KSP3(AB076855) Diaphorobacter nitroreducens
KSP4(AB076856) , 99%( 3)
, GS-1
Diaphorobacter sp.
2.2 EHk GS-1 £ K=MK R
100 mg/L ,
3% , 30°C 160 r/min ,
B OD600
4 , GS-1 12h
, 12 h ,
, GS-1 ,
100,
% 33- $0.22
E 70l
= 60| 0.17
E st &
§ ;g | 0.12 §
g 20 ——Triazophos | (.07
“ 10 b ——0D,,
0 I

. 0.02
02 4 6 8 101214 16 18 20 22 24 26 28 30
t(h)

4 PR GS-1 LU= a0 ME— RiilR B A AC FN P AR b 2%
Fig. 4 Biodegradation of triazophos versus GS-1 cells
growth in MSM medium supplemented with 100 mg/L tria-
zophos

Note: The data are represented as the means +standard deviation for
triplicate incubations.
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Fig. 5 Degradation of triazophos observed by UV sanning
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Fig. 6 The influence on growth of GS-1 by temperature 30
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Fig. 8 Effect of initial pH value on triazophos degradation
by strain GS-1
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Fig. 7 Effect of temperature on triazophos degradation by 300
strain GS-1 200 ¢
100
30°C , 30°C 1
0

0 6 12 18 24 30 36 42 48 54 6:(] 66 72 78 8-4
. — . t(h)
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Fig. 9 Effect of initial concentration of triazophos on tria-
s zophos degradation by strain GS-1
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, 18 h )
200 mg/L 10 , GS-1
(>400 mg/L) , , GS-1
, 84 h 800 mg/L , ,
90% R GS-1
2.7 GS-1 M AEANHERARIFERRIFR (Chemoattractant) ,
1 , GS-1
, 12 h
90% 100 mg/L GS-1 12h
72%  86% ,
GS-1 : 3 &
" 1) GS-1,
28 GS-1 X AEAHNBERAIENLRE .
Diaphorobacter sp.
GS-1
) GS-1 2) GS-1 , 12 h
100 mg/L ;
£ 1 HEHk GS-1 MAEBHEBKR A ER 30°C  pH8.0;
Table 1 Degradation of different organophosphorus
pesticides by strain GS-1
3) GS-1
Pesticide Triazophos Methyl L Durshan Phoxim
et Sumithion ,36h
4) GS-1 ,
) 100 72£0.84  97+0.14  8620.71 90+0.74 ,
Degradation
efficiency

10 GS-1 XM ARE BB RAMEUKEL(72 h)
Fig. 10 Chemotaxis of GS-1 to different organophosphorus-pesticides (72 h)
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