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Isolation, Identification and Characteristics of a Fluoroglycofen-ethyl-degrading
Bacterium YF1*
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Abstract The use of organofluorine compounds has been increased in recent years, and some of the compouds are now
ubiquitous environmental contaminants. Although generally viewed as recalcitrant because of their lack of chemical
reactivity, a lot of fluorinated organisms are biologically active. The pesticides containing fluorine is now the hot spot of
research and development. Fluoroglycofen-ethyl is one kind of herbicides having been widely used recently. A bacterial
strain designated as strain YF1, capable of degrading fluoroglycofen-ethyl efficiently, was isolated from sludge in a
wastewater treatment installation that had long been used to treat fluoroglycofen-ethyl polluted water. Strain YF1 was
identified preliminarily as Pseudomonas sp. based on its physiological and biochemical characters and the result of the
16S rDNA homologue sequence analysis. This bacterium could degrade 80% of 200 mg/L fluoroglycofen-ethyl in 7 d.
Large initial inoculum size and additional nutrients could promote the degradation. The optimal pH and temperature
for fluoroglycofen-ethyl degradation were 7.0 and 30 C, respectively. Strain YF1 used phenol, catechol, hydroquinol,
benzoic acid, gentisic acid, p-nitrophenol and o-chlorophenol, but not 3-phenoxybenzoate as sole carbon sources. Catechol
1,2-dioxygenase, but not catechol 2,3-dioxygenase and gentisic acid 1,2-dioxygenase, was induced by fluoroglycofen-ethyl
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in strain YF1 cells. Fig 5, Tab 1, Ref 25
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Fig. 1 HPLC analysis of biodegradation of fluoroglycofen-ethyl by strain YF1
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Fig. 2 Fluoroglycofen-ethyl degrading bacterium YF1 on LB agar plate
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Fig. 5 Effect of different conditions on fluoroglycofen-ethyl degradation by strain YF1
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Table 1 Specific activities of enzymes in the cell-free
extract of Pseudomonas sp. YF1
Wit Specific activity

i i (Unit/mg ofprgtein) ]
Enn MMARINZE — MMZIC TR0 ik
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IR . ,
3-phenoxybenzoate oxyenase
TR, 25D
S . 0 0
Getisic acid 1,2-dioxygenase
AR I, 2- XU
. 0 0.58+0.11
Cateclhol 1, 2-dioxygenase
ABAE 92, 3B 0 0

Catechol 2,3-dioxygenase

0GR 7 SR A AR A A 3R R AR A, — R
3 2 407K B 1L 2- XU AUl AR AN R R R, BN A A
SRR AR — b A AR 2R U 2,300 AU AE AN R L
SR, BROA I B AR O —Fh o R iR AR 4B
R 12U AR T A R 2, 3- WU A A R 1,2-
X4l 52 3] £ 96 e Tk sl HC A 7 M 1 5, 00 B TR A
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Hrlal 4, TR Y FLERE R E IERR A A e, B 5F A a i
e RELR 1, 2- WU 42 il 3 748 A I fige 3R Rk 1) T T ) 7 .
FHRYFURBER I 3- R A B R PR, 3-8 4 LR R Ak
it AN 32 R B Bk s AR W 1375 5, BT AR YF I 2
A2 R T I A T R AN R 3 e 30 AR R R R LA A A
Sy TE] P, T T RE R Tk SR ST T R, AR R AT AR R
D B £R L RTER, IR MR Y F LI i £ FR R Ik T e
ST R TR, SRS IR ORI L R, e Z5E o SRR
U WY 10T SN
34
3.0 AR R G CR R T Y TS KA B S U P Ay s B —
Pk &5 SR Tt O A TR YR L, MR 28 BURRAE | AR 3/ (LR
F116S rDNAKE K 5 F1 AR AL 43 B, B G S5 5 A B P T )i
( Pseudomonas sp.) 2.
3.2 BBRYFIRE 7 £ 72 98 B 1Y) i MR B 30 °C, feiilipHol
7.0. YF L R A R0OR 5 $2 80 5 plUE AR O, 420 & K T 5% I A
v I AL . YF LRSI e 35 1) £ 38 90 o ik A AR A 1) % e
B, 1k T R I TR B IR Y F LN 2R 80 Bk ) B e A
5 R S 2 BT 1) 3R R 8 12 E Y F 1 2 9 i e ik 119 6% i
3.3 WRRYFIREFI 2R MY | Q82K My . X528 1y R IR ., g

JIELTR . % i R Py R4 SRR I S IR A, AN RE R 30K 4R
FEOEH IR AT AR, BERY F1A0M P9 4R 28 — 1, 2-XUn 4 1
52 3 R B Bk R ) .
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