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Abstract: Four di-butyl-phthalate( DBP)-degrading bacterial strains, JDC-1, JDC-8; JDC-9 and JDC-12, were isolated from soil. The strains
were gram positive. The 16S rRNA sequence analysis revealed that the four strains had similarities of 99% with Arthrobacter sp. . According to
the morphologics physiobiochemical characteristics and the analysis of their 16S rRNA, all the four strains were identified as Arthrobacter sp. .
A 900 bp DNA fragment was obtained from the four strains by PCR amplified and clone. When compared with the large subunit of phthalate
dioxygenase gene (phtA) of Arthrobacter keyseri, more than 96% similarities were evident in the nucleotide sequences. The optimal growth
conditions and degradation rates of DBP were tested and the result indicated that the optimal growth conditions of the four bacteria strains were
pH 7.0-8.5 and 30-35°C . All the four bacteria strains performed efficiently for DBP degrading capabilities under optimal conditions. The most
efficient strain JDC-1 degraded 500 mg/L. DBP completely within 28 h whereas the least efficient strain JDC-8 degraded 500 mg/L. DBP
completely within 40 h. This study is helpful to the investigation of DBP-degrading mechanisms and the development of microbial resources.
Key words: di-butyl-phthalate( DBP);  Arthrobacter sp.; isolation; identification; biodegradation; phthalate dioxygenase
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Fig.1 Scanning electron micrograph of the four strains
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Table 1  Biophysical and biochemical characters of the DBP
biodegrading strains

SR ARAR JDC-1 JDC-8 JDC-9  JDC-12
LI SAN N - - - -
H,S Sk 4: - + + +
Fe it + + + +
S R + + + +
2Bl + + + +
Frs R A - - - -
N + + + +
FLBk + + + +
JEHE + + + +
ESi + + + +
Sk + + + +
LT + + + +
HEEEs + + + +
L5538 + + + +
LR IR + + + +
LA R - - - -
L-A %% + + + +
LA R + +

D4 TROR R R RPE, — HOR R BT

JDC-8+ JDC-9+ JDC-12 11 )3 41 &K J& 43 5l 24 1365+
1435 1435+ 1439 bp, JFH & 55K IUCh FJ378033+
FJ378034+ FJ378035+ FJ378036. 2 HUAH AL & 45 & (1)
AT B e CRLFE R R PR Arthrobacter globiformis ), [
WL Acaricomes phytoseiuli 4 5, H Clustalx1.8 4K
PEREAT A )P U XS, 91 MEGA3.1 M RHE K E
B, S5 SR B 2 o

M 2 B BLAR L JDC-1 T Arthrobacter sp.
PNPX-4-2 SRAE— 1%, #HALE A $ 999% , JDC-8+ JDC-9
HU Arthrobacter ureafaciens WIAHLLEE JRILF] 999% , JIDC-
8 5 IDC-9 Z I8 B AH L BE B4 99%, JDC-12 Al
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Fig.2 Phylogenetic tree based on the 16S rDNA sequence

of four strains and the sequences of relating species
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oAy 1% AEURH B BE 7 A0 , AHABL AR
2.3 AR AR AR R NN 4R Ml AT ) T A A
[FJ I 73 B

AR I 5140, 4 BRI D 3 3 H 484
PR AR R DAL 2 v B, KN 900 bp A2
A ARG RE 1) 2 25 1R PP S 45 NCBI W 3138 1 Blastx
AT [FUEIE A T A (2 R GR B, S R K 3 Pt
71N X 4 BRI AT A F R 00 46 Il 2 IR 4 3 e 1)
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Fig.3  Phylogenetic tree of phthalate dioxygenase gene of four strains
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Fig.4 Comparison of the partial putative amino acid sequence of phthalate dioxygenase of four strains
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Fig.5 Growth curve of four strains under the optimum condition
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Arthrobacter sp. . W] Arthrobacter sp. & —RHAHFZ
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PER AEF A P b, S82K — F R AR 40K — TR
3, 4-XUIN A AR R AR R 3, 4- R AR A K
FRE20T s > G B BT e A0 TR P R ek AT R R
4, 5- XIS A FH A2 1 4, 5- FRFE AR K TR,
93— 20 ) LA R A5 WU Ak 5 W, 5 7 A T T
T FRAH . (00 AL 38 11 4 Al 7R T T 5% 1 1
TSR R 55 N R R IR, e AR co, A
H, 0™, W5 FFIH JB B PAEs AL IR 3E N A — 5
FLREAT &A1 i HLH AT 2% 14828 = F IR IR 0 4E
W R AAATT 5 2 2 4 v 1 v 2 B AR R 1) 90 5 B A 2
D12 R R A% 1, S0k o i 35 DR ) e g 2 JE AL S
TR DWW I, BN KT PAEs [ fif 147 % A AL o1 1) AT
FUILA ARG AT RN 1 H 40 2K — F R 5 AL
DA B LR P41, dl Gk NCBI W b 8 41 LT, & B3R
1FIIX 4 MR IR P A Arthrobacter keyseri T J5T
LG R 1) 405 2K — F R TG 3, 4- XU S i 1 S 1R 7 41
JERAALL, Horr JDC-1 IAHALLRE 2 999% , B AIKIH) JDC-8
WAL E] T 96% . tH 13X 4 BR B8 0 4 22 [ PR R,
b2 SR T BH P TR AE AR IR R R IR S 1 At i A
HROR T R AR RIS 3, 4- 80N AU A FH 1 45 18

AR 408 2R PR I U AU 4 ) 5 R 471 4
SRR I T LEXS 20T, RILIX 4 BR B 482K
PR X0 A Il 22 S AR /DS, 3R] RS R T e T
T B, 2 5 1 AR T A ER T SR M S AN ]
SR, BT B8 A i Ak ) 22 S50 . BL DBP 1E
H bR DAY, 4636 B4 A N IFSE T 4 R 1110 B AR
77, B R B IR A B A M) JDC-1 BEAE 28 h 4% 500
mg/LIT) DBP P& fift 56 4%, 512 1K JDC-8 & 40 h HEFF
500 mg/LI¥] DBP [ Mg 5 4 . A vt il 0 2 B4 1 bk
WIPR XJ1, 75 508 PR AR 4 F T, 28 40 h B8 58 4 B A
100 mg/L 1) DBP, B2 #5455 0 2 MRS AN 3 +F
TS2H {EHIE 4 T4 48 h X 40 mg/L DBP (1) B4 i
#H 98.64% AHLLZ N, RWFFIT /3 B IHX 4 BRI
Bk B AR T DAk ARG T IX 4 BR Y 1Y
1 2 L 408 2R PR I SO0 0 4 i 1) 5 D51 F B, IXRT Chao
2L N b M 4 B8 B 2 Bk PAEs MR RIRR, RILT
A A8 IR TR XN 4 I 11 BT PR B % DBP 11 g
e TS TR R I A — B T AR R

FTRR XN 28 A2 48 4 — TR MR R AL & W) B e R
— AN OB W, AW SCAEAT [R] 5 4R R LA T 3K
4 BRANTRT O R 1, &5 A 2 — TP IR U L il
FLIR 7 51 LU 45 2R BB RE ) Bee o) IDC-1 55 3
AT AR D) d KR DN BB IR A L 2R 112 A7 (18
FIROALE 3 MEB O N IR A il 28
P2 7 LE FLAT 5 A E 1 JTOMTAR 037 P o 0 B 2
IR IR I, AERRR — R AUIN S Mg 1K) L) e b vl e
TR DA G, WA I 45 RAE 5 25— 2B IRE

it

(D N4 DNANFEAE & B3 1R, &0t
FOBRFRAE AR AE AL LA K 16S tDNA J7 5153 #T, #]
AUETE A BRIEIIN Arthrobacter sp. .

(2) ik — X IF 5190, 1K 4 BREE 9
8 G A 08 A T R RN A I P i BT B, 4 R
ANZHE N ) B R e

(3) BEARARIG 45 R 4 R AR
DBP [ A e 7, Befift 2% s I JDC-1 BEAE 28 h Y
4 500 mg/LI¥) DBP P& %t 58 4, 518 (1) JDC-8 WAL
40 h.
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