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Abstract ; A strain of photosynthetic bacteria named PSB-1D with degradation of o-chlorophenol (2-CP) was isolated and screened from
the shallow substrate sludge in downstream side of the sewage outfall of an insecticide factory. The PSB-1D is identified preliminarily as
Rhodopseudomonas sp. according to its colony and cell morphological properties, physiological biochemical characteristics and absorption
spectrum analysis of living cells. The experiments results of relationship between PSB-1D growth and o-chlorophenol degradation showed
that the degradation rate of o-chlorophenol was up to 57.26% after 7 days cultural time. The main environmental factors including way
of illumination and oxygen, initial pH, cultural temperature, illumination intensity had distinctly influenced on the o-chlorophenol
degradation with PSB-1D. The results showed that the optimum conditions were as following: an anaerobic light, pH 7. 0, temperature
30°C , illumination intensity 4 000 lx, initial o-chlorophenol concentration 50 mg/L. Under that cultural condition, the degradation rate of
o-chlorophenol could reach to 62.08% . The degradation kinetic data fitted the Andrews model well. In addition, the biodegradation
process of o-chlorophenol can be well described by enzymatic reaction of high concentration inhibition, with the maximum substrate
utilization rate 0. 309 d~', Michaelis-Menten constant 2. 733 mg/L, inhibitory constant 230. 15 mg/L respectively.
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Table 1  Physiological and biochemical characteristic of strains PSB-1D
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Table 2 Utilization of carbon source of strain PSB-1D
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Table 3 Influence of way of illumination and oxygen

on PSB-1D growth and o-chlorophenol degradation
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Table 4  Analytical result of degradation of o-chlorophenol under

1 +

different initial concentrations by culture PSB-1D
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25.08 0.274 76 0.991 65 3.558
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(3)PSB-1D T ¥k i 2-5 2K W 1) 3 g 2 5 2
fk%m{&rf%W%JEﬁﬁifﬁfi\ .

3

1] Yuan S H, Lu X H. Comparison treatment of various

\\ﬂt._l,

—

chlorophenols by electro-Fenton method: relationship between
chlorine content and degradation [ J ]. J Hazard Mater, 2005,
118:85-92.

[2] LeeC Y,Lee Y P. Degradation of 4-chlorophenol by enriched
mixed cultures utilizing phenol and glucose as added growth
substrate[ J |]. World J Microb Biot,2007, 23.383-391.

[ 3] Fakhruddin A N M, Quilty B. The influence of glucose and
fructose on the degradation of 2-chlorophenol by Pseudomonas
putida CP1[J]. World J Microb Biot,2005, 21 :1541-1548.

[ 4] Grazia B, Lucia C, Priscilla F, et al. Chlorophenol removal from
soil suspensions:effects of a specialized microbial inoculum and a
degradable analogue[ J]. Biodegradat,2004, 15.:153-160.

[ 5] Atuanya E I, Chakrabarti T. Biotreatability and kinetics of UASB
reactor to mixtures of chlorophenol pollutants[ J]. Environ Monit
Assess, 2003, 83.:283-294.

[ 6] Akane M, Tsutomu A, Hotaka S, et al. Acute toxicity of



1678 EZ S - S - 31 %
chlorophenols to earthworms using a simple paper contact method [J]. Tk % 4= 53R 44,2006, 32(4) :16-18.
and comparison with toxicities to freshwater organisms [ J]. [16] 4 XURL, S8R T, T30, 18 3506 & 40 BT Ab PR K A2 7% K i BF 5T
Chemosphere 2002, 47 :65-69. [T DU a2 i ( A SR B4 AR ) ,2005, 42(5) :1001-1004.

[ 7] BT BT T, . 1AW 8% S/ Bt % 305 1 [17] L0, £ =, R 6 A A B 6 W Ik /K 4 2 A 7 (1]
W [J]. o E A S T4 ,2004, 20(8) :950-952. Tl 7K 5 %7K 2006, 37(5) :38-40.

[ 8 ] [United States Environmental Protection Agency. Report EPA 822- (18] sRAM, SRS K, 2 4 30, 55 — bk B fife 1 W6l A8 ' &5 At 7T 1Y
R-02-047[ R ]. Washington D C: National recommended water Sy R [T ). A B IR EE, 2008, 17(5) :1774-
quality criteria,2002. 1777.

[9] WHO ( World Health Organization ). Environmental health [19]  RERA,SKIR, &A@ A 40T Ak 3 2 & AR 7= I K 5258 5T
criteria for pentachloro-phenol [ M ]. Supplement Draft, WHO [J]. PEAb R 22440 ( B AR BE4 M) ,2009, 39(4) :620-623.
Geneva,1986. [20] B4, 25224 @5, 55 8 10 O & 40 T Ak 20 AR 0 3

[10] Wen JP,Li H M,Bai J,et al. Biodegradation of 4-chlorophenol KBS [ )], PRI VR 3E 4, 2006, 2:69-74.
by candida albicans PDY-07 under anaerobic conditions [ J]. (217 JE ks, xR, BRI R — kRO A A0 TE A B M 5 K T K Ab
Chinese J Chem Eng,2006, 14:790-795. FAE ST [ 1] . A2 3B ,2006, 15(5) :901-904.

[11] Vroumsia T, Steiman R, Fseigle M. Fungal bioeronsion of 2, 4- [22] AFH,ZWE FIWHERELEETMIM]. b Bl
dichlorophenoxyacetic acid (2,4-D) and 2,4-dichlorophenol (2, fit,2001. 211-212.
4-DCP) [ J]. Chemosphere,2005, 60 :1471-1480. [23] RO, BEFHE, Bt KB A W Rhodopseudomonas 7= & 1)

(121 Jalhise, B, B 5k ), 46 IR 40 BURE ¥ 1 X 0 58 7K it S it SR SR LT ] T AR AR, 1997, 8(2) :194-198.
FER g R Z [ T]. W S5 3B Y 43,2006, 12(6) [24] Ji X L,Zhang J L,Li W,et al. Effect of substrate permeation on
846-849. kinetics of phenol[ J]. Chinese J] Chem Eng,2003, 11(2) :151-

[13] Fen X Y, Dong S S. Acclimation of anaerobic sludge degrading 155.
chlorophenols and the biodegradation on kinetics during [25] Zheng C L,Zhou J T,Wang J,et al. Isolation and characterization
acclimation period[ J]. Chemosphere,2004, 54 .1573-1580. of a nitrobenzene degrading yeast strain from activated sludge

[14] Wanna C,Piyarat T, Jarin T,et al. Identification and cultivation [J].J Hazard Mater,2008, 160 :194-199.
of photosynthetic bacteria in wastewater from a concentrated latex [26] Sk&E ,KRWE SAENME, 5. B IEUCT Sk ( MTBE ) B ff: 24 bk

processing factory[ J]. Biotech Lett,2002, 24 .1055-1058.
WHE, R 6 G A T X RORG IR K Ak 3 8RB i BT 5

1) 53 B S 5 MWk 5 1 A W (D). BRBERE 24,2009, 30(6) -
1785-1790.





