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Abstract: A bacterial strain R-2, capable of degrading fipronil, was isolated from a long-term
fipronil-polluted activated sludge in a fipronil manufacture factory. Strain R-2 was preliminarily identi-
fied as Paracoccus sp. based on its physiological and biochemical properties, as well as the 16S rRNA
gene sequence analysis. Strain R-2 could utilize fipronil as the sole carbon source for growth, and de-
grade 85% of 50 mg/L fipronil within 3 d in mineral salts medium. The optimal pH value and tempera-
ture for fipronil degradation by strain R-2 were 6.0—7.0 and 30 °C, respectively. The degrading rate
showed a negative correlation with the initial concentration of fipronil. The addition of 0.1 mmol/L Zn**

or Fe** to the culture medium could significantly increase the degradation of fipronil. In both sterile and
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non-sterile soils, strain could remove 63.4%—71.2% of 100 pg/g fipronil within 10 d.

Keywords: Fipronil, Biodegradation, Paracoccus sp. R-2, Identification and characterization
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1.2 EFE. #HilRBEREERF
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ABIH R 2 50 mg/L; LB 555 (g/L): BErkE
5.00, NaCl 10.00, Z [k 10.00, [EA8: I 50 A
2% BRIEHS o FEFRHELS 1x10° Pa, 30 min 1B K .
122 B KRARKF: BARREA(=97%), H
LA ARG T . — & W BE(rbrat) . Jok
BRBREN . H (G540 H Sigma 23 A .
1.3 EHMESE. Mtk

£ 50 mL BFAERFRIETINA 2 ¢ KIZ B3R
EY TS U8, T 30 °C. 160 r/min £2 KR 7 15 57
7 dJE, WOHL S mL REEERIH N R E T, &
SRE M, BB S K. BERFRIRGINE A KSR
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5'-AGAGTTTGATCCTGGCTCAG-3""1 [z [ 8| ¥
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FUWTF: 10xTag 54 WS 22 vp i 5 pL, ANTPs
(20 mmol/L) 4 pL, 54)(25 pmol/L)5% 2 uL, Mg
(25 mmol/L) 4 pL, 1K DNA (2750 ng/uL) 1 uL, Tag
DNA H4T(5 U/uL) 0.5 uL, /it ddH,0 & 50 uL, 2
N 2&F: 95 °C 5 min; 94 °C 30's, 52 °C 30's, 72 °C
1 min, 30 ME¥F; 72 °C 20 min; 10 °C 5 min,
1.6 RHEABERRIIE
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B, SR WEGE RS B VKA I 1S P M RN, T/A bR
JE AT, W L R A B R A B F o8
o 7 25 4E GenBank R4 FREHE % h 4T BLAST
Fext, A ClustalX 1.8.1 #4743, it NIplot 4%
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R-2 [EfRELSN R, LU R I 204 B s
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Fe** (FeCly),
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B 5 HE KB HEPI AL, 94153 i) 5 EORD Ab B
4, Kb 3L Ry VS 0B 2 AR R B 2 A I i R bR R-2
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B SRR ERUS FH HPLC & .
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. B . ANEW . GRS RimbER . BiEE
A, WERESERR . THE & 2). Wik R-2
1) V. PR . VERI AR . WK A R0 R N 2R I
B g0 B R EME, HERER IR . MR . AR
FIFBUEEH 2 BH M . PR R-2 X) 100 mg/L (457 R
HAGE, mxr-RARER . WHR | W EE R
BRBUE, W R-2 7F LB B h A K Rid iR
JEh 30 °C, fidi pHE N 7.0,
2.2 H¥k 16S rRNA EEFIINRFEE DI

DIW ¥R R-2 W& DNA RmE M, H40HE
16S rRNA [N F 517 PCR ¥4, 132K JE
2994 1.5 kb B 149, MFPJS7E GenBank % 5
(F%5 K EUT25799), 16S tRNA 31 [FJ5 145 Hr
2E IR E MR R-2 5 Paracoccus aminovorans i) i
PEfeEr, H 99% (K 3). 25 A AR AL FIE R G &
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E1 HE# R-27ZELBERELMEERS B2 E#R2HBHERA
Fig. 1 The colony of strain R-2 on LB plate Fig. 2 The electronic photograph of strain R-2

499|_— Paracoccus sp. R-2 (EU725799)
80 Paracoccus aminovorans JCM 7685" (D32240)

01 L Paracoccus yeei G1212T (AY014173)

68 Paracoccus thiocyanatus THI 0117 (D32242)
Paracoccus denitrificans ATCC 77417 (Y16927)

oAl 7 Paracoccus aminophilus JCM 7686" (D32239)

Paracoccus alcaliphilus JCM 7364 (D32238)

34 Paracoccus seriniphilus MBT 74" (AJ428275)

81 94 — Paracoccus carotinifaciens EU 396" (AB006899)
99 L paracoccus haeundaensis BC 741717 (AY189743)

499!—7 Paracoccus alkenifer AB 0174" (Y13827)
71 Paracoccus solventivorans DSM 6637" (Y07705)

] 99 Paracoccus kocurii JCM 7684T (D32241)
?‘— Paracoccus koreensis CL 1057 (AB187584)
98 Paracoccus kondratievae GB 1717 (AF250332)
96 rParacoccus pantotrophus ATCC 355127 (Y16933)
99— paracoccus versutus 1AM 128147 (D32243)

Paracoccus zeaxanthinifaciens ATCC 21588" (AF461158)

| Thioclava pacifica TL17" (AY656719)
99 | Haematobacter massiliensis Fraboke” (AF452106)

Roseinatronobacter thiooxidans AEG 117" (AF249749)

0.005

B3 ET 16S rRNA EFFFIHIE R-2 ARG RE N
Fig.3 The phylogenetic tree of strain R-2 based on the sequences of 16S rRNA gene

© FERZFRMEMARTATIKSHIEST http://journals. im. ac. en
http://journals.im.ac.cn/wswxtbcn



RILG: BIENFEREM IR R-2 19505 . %w B R ARk

1183

2.3 EHE R-2 X5 SN RO PE AR
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Fig. 4 Biodegradation of fipronil versus R-2 cell growth in
mineral salts medium supplemented with 50 mg/L fipronil
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Fig.5 Effect of temperature on the fipronil degradation by
strain R-2
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Fig. 6 Effect of initial pH value on the fipronil degradation
by strain R-2

2.3.4 PINSVIIAKE X EHE R-2 PRSI MENE
M 7RI, Y BRI R IR R 25 me/L B E
50 mg/L B, PEAR R-2 XHEES0 R I B AR CR S o 24
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Fig. 7 Effect of fipronil initial concentration on the deg-
radation by strain R-2
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Fig. 8 Effect of metal ions on the degradation of fipronil
by strain R-2
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Fig. 9 Degradation of fipronil by strain R-2 in sterile and
non-sterile soils
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