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Fig.2 Scan electron micrograph of strain B-31 (20000 X ).
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Fig.3 Phylogenetic tree based on 16S rRNA sequence of strain B-31. Note: The trees were constructed by using the neighbor-joining

method. Bootstrap values expressed as a percentage of 1000 replications were given at the branching points. The scale bar represents 0. 001

substitution per nucleotide site and GenBank accession numbers are in parentheses.
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Fig. 4 Effect of methanol on bezafibrate degradation by strain B-31.
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Fig.5 Chromatograms of bezafibrate degradation by strain B-31 on day 0 (solid line) and day 5 (dashed line).
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Fig. 6  Effect of different nutrients on bezafibrate degradation by
strain B-31.
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Fig. 8 Effect of initial pH on bezafibrate degradation by strain B-31.
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Fig. 9  Effect of temperature on bezafibrate degradation by strain B-31.

3 4

AP 15 8 v 438 B AT DL AR i e i 2R L DL R
TR AR B-31, MR A2 BRA: LR S 16S rRNA JE A
Fe 90 o3 A, 0 5E 53 B R B-31 Eﬁ:% B AR
( Pseudomonas putida) . P5EFATITHI, X J2& [ N B K

i 0 0 S AP B AT A 3 ek AR A R L DL AR
AR A e Tk — 25T

PRIBR B-31 R figp AR L DR 09 B i A5 10 Ry < 35 R AR
WG pH A 7.0, B 30°C . /& %0 AH 83 32 40 A,
e AE SR, WK B-31 fES A 1% HEEF 30 mg/L
PIRFLIVRF R LR G R e AR K 5 d J5 , R HL 1L
RF 0 A RN 48% o 5 WS AE L, IR R L 2R R
R AR A5 B SR A T AT LA R L DU AR R A R B
i, g RS o/L BERERY JE, 5 d BE iR R A
76.67%

5% ik

[ 1] Heberer T. Occurrence, fate, and removal of
pharmaceutical residues in the aquatic environment: a
review of recent research data. Toxicology letters, 2002,
131(1 -2) . 5-17.

[ 2] Fent K, Weston AA, Caminada D. Ecotoxicology of
human pharmaceuticals. Aquatic Toxicology, 2006, 76
(2): 122-159.

[ 3] Onesios KM, Yu JT, Bouwer EJ. Biodegradation and
removal of pharmaceuticals and personal care products in
treatment systems: a review. Biodegradation, 2009, 20
(4) . 441-466.

[ 4] Cermola M, Dellagreca M, Iesce MR, Previtera L,

Rubino M, Temussi F, Brigante M. Phototransformation

of fibrate drugs in aqueous media. Environmental
Chemisiry Letters, 2005, 3(1) : 43-47.

[ 5] Ternes TA. Occurrence of drugs in German sewage
treatment plants and rivers. Water research, 1998, 32
(11): 3245-3260.

[ 6 ] Zuccato E, Castiglioni S, Fanelli R. Identification of the
pharmaceuticals for human use contaminating the Italian
aquatic environment. Journal of hazardous materials,
2005, 122(3) : 205-209.

[ 7] Jones OA, Lester JN, Voulvoulis N. Pharmaceuticals: a
threat to drinking water?. TRENDS in Biotechnology,
2005, 23(4): 163-167.

[ 8 ] Rosal R, Rodea-Palomares I, Boltes K, Fernandez-Pi?
as F, Leganés F, Gonzalo S, Petre A. Ecotoxicity
assessment of lipid regulators in water and biologically
treated wastewater using three aquatic organisms.
Environmental Science and Pollution Research, 2010, 17
(1): 135-144.

[9] Isidori M, Bellotta M, Cangiano M, Parrella A.

Estrogenic activity of pharmaceuticals in the aquatic

environment. Environment International, 2009, 35(5) :

826-829.



802 Xing Yang et al. /Acta Microbiologica Sinica(2010)50(6)

[10] Quinn B, Gagne F, Blaise C. An investigation into the wastewater treated by a membrane bioreactor. Water
acute and chronic toxicity of eleven pharmaceuticals (and Research, 2005, 39(12) : 2654-2664.
their solvents ) found in wastewater effluent on the [14] W, BEMZE. HEYFLE. FH4m. bl BmE%EH
cnidarian, Hydra attenuata. The Science of the Total B A, 2007.
Environment, 2008, 389(2 -3) : 306-314. [15] RFEBR, KW, UMM RS EEFM. e &
[11] Lindqvist N, Tuhkanen T, Kronberg L. Occurrence of Ak, 2001.
acidic pharmaceuticals in raw and treated sewages and in [16] Wang Q, Garrity GM, Tiedje JM, Cole JR. Naive
receiving waters. Water Research, 2005, 39(11) : 2219- Bayesian classifier for rapid assignment of rRNA
2228. sequences into the new bacterial taxonomy. Applied and
[12] Kunkel U, Radke M. Biodegradation of acidic environmental microbiology, 2007, 73(16) : 5261.
pharmaceuticals in bed sediments: insight from a [17] 2. RHEEREMHOEEMNERXILNENESE. b
laboratory  experiment. Environmental  science & 2238 ] ( Chemical Reagents), 2004, 26 (005); 285-
technology, 2008, 42(19) . 7273-7279. 286.
[13] Quintana JB, Weiss S, Reemtsma T. Pathways and [18] Loh KC, Cao B. Paradigm in biodegradation using
metabolites of microbial degradation of selected acidic Pseudomonas putida—A review of proteomics studies.
pharmaceutical and their occurrence in municipal Enzyme and Microbial Technology, 2008, 43(1) . 1-12.

Isolation of a bacterial strain capable of bezafibrate-
degrading and biodegradation characteristics

Xing Yang, Gang Xue, Xiaoxiang Zhao”, Yanan Liu
& & 8 ) & ’
(College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: [ Objective ] Bezafibrate is one of the most frequently detected pharmaceuticals at relatively high concentration
in surface water and even in drinking water. Biodegradation is an important way to solve the problem. This study aimed to
isolate, identify and characterize a bezafibrate-degrading bacterium. [ Methods ] Strain B31 capable of degrading
bezafibrate by cometabolism was isolated from activated sludge of sewage treatment plant in Shanghai, China, and
identified based on its morphology, physiology and phylogenetic analysis of 16S rRNA sequence. To evaluate the ability of
degradation, the concentration of bezafibrate was detected by high performance liquid chromatography. [ Results] Strain
B31 was identified to be closely related to Pseudomonas putida. The optimum condition of degrading bezafibrate was at
30°C, pH7. After 5 days, Strain B31 could degrade 30 mg/L bezafibrate by 48% in liquid mineral salt medium with 1%
methanol as primary substrate. And the rate of degradation could enhance to 61% , 72.6% , 76.67% , when S5g/L
glucose, peptone and yeast extract as primary substrate, respectively. [ Conclusion | The strain has the potential for
bezafibrate biodegradation.
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