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Isolation and Characterization of a Highly Efficient BBP-degrading Bacterium

CHEN Hu-xing, YANG Xue, ZHANG Kai, ZHONG Qiu, GUO Jia, WANG Pan, XIONG Li, LIU De-li

(Hubei Key Laboratory of Genetic Regulation and Integrative Biology, College of Life Sciences, Central China Normal University,
Wuhan 430079, China)

Abstract: A bacterial strain HS-B1 which can utilize n-butyl benzyl phthalate as the sole source of carbon and energy was isolated from
contaminated sludge in the Jinsha River of Hubei Province. Based on its morphology, physiological characteristic and 16S rDNA
sequence analysis, HS-B1 was identified as Acinetobacter sp.. Shake flask experiments indicated the optimum pH, temperature for
growth and BBP biodegradation by HS-BI was found to be 8.0 and 35°C, respectively. When using 0. 10 mmol-L™" non-ionic
surfactant Tween-80 as co-solvent to increase the apparent solubility of BBP in water, HS-B1 was able to completely degrade 1 000
mg+L ™" BBP within 48 hours. Diversity of degradable substrates also showed that HS-B1 can efficiently utilize many other phthalate
esters such as dimethyl phthalate and diethyl phthalate. It revealed that the strain HS-B1 has special application potential in dealing
with the pollution caused by phthalate esters.
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THLER R FRFE (g- L") : NH,C12.0,NaCl 0.5,
MgSO, -7H,0 0. 5,KH,PO, 0. 4,K,HPO, -3H,0 2.0,
JREICEK 1 mL; 4% pH N 8.0, T 121°CIZHKH
20 min, FEARREFRENIE 18.0 ¢+ L7 1 LIEEIC
RIEW (g-L™"): CaSO, -5H,0 4.0, FeSO, - 7H,0
7.0,FeCl, -6H,0 7.0, CoCl, -6 H,0 0.2, NaMO, -2
H,0 3.4,CaCl,-H,0 2.0,¥87% pH A 7. 0.

B (g L) BERET 5.0, FEFIIE 10.0,
NaCl 5.0; JZKZE 1 L, &% pH 4 7.0, F 121°C {2
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1 g WIREERN T 54 100 mg L™ AR R T
fi 100 mL JCALER AR SR F= 5L SR AR B e 94k
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R P R L i 2 B A 250, 400, 500, 800,
1000 mg-L™"4B2R ZHIR T R R iy T HLER 5 572 v

AT R FR. W06 R M B IR AR, E & A 500
mg-L~" BBP MCHLER R RE F2 5E LT 1. 1§
R RS, A RIRE RAF RSN 0 RV
F: 2 5 [FIVREER) BBP JCHLER R AR IS 32 3 342 3
We , KRR 263, 7 & 47 500 mg-L~" BBP 11y
TOHLER ARG TR 1 o A7 30 4, PRERCER— TR 7%
BEAERFEPE R, BREHAZWCFRIZL,
LA AT B A PR VK
1.4 FbREE

AR AYIE A543 R - 44 B 030055 (JOEL
JSM-6700F ) , A= A= A %0 275 SCHR[ 10,11 ] 317
FEPE 16S tDNA JF 5153 #rH, DL R A9 56 K 25 DNA
SRR (H5 IO R A B R 41 DNA il 3 70 &
BHEAT) | >R FHIE S [ fT PCR 9788 BV IE [ 514
A FC27 .5 AGAGTTTGATCATGGCTCAG3'; 2 ] 5|
¥ RC1492.5' CTACGGTTACCTTGTTACGAC3' .
PCR 4" ## &4 J. 94°C il 48 ¥ 4 min; 94°C 25 1
1 min,55°CiE k 30 s,72°C #E{# 1 min,35 MGG
72°CHEAH 7 min. PCR J=¥) 28 1% BrREHHEE I HL UK K
DU, P R T 4 0 B A B2 ) 58 G e A, 0
J¥ 45 S [W] GenBank %% 48 & v i JE IR ¥ %) i 47
BLAST FbXT, RASRAS AH LY 5 v 04 AH DG T ik, R H
Clustalx 1. 8 17 2 7781 L %, &% J5 FH MEGA
4.0 A FYHE R GE AR
1.5 BARRRRAEDTSE
1.5.1 RRIA 5 AR R

W03 B Al ARAS B RIAK , BePh T & SRR AL,
FiFE 12 h RO EAR, FE TS S5 S pH 2l 7. 4
(%) PBS 2% Ml e 3 Uk, FH IR RE 1) 22 iR 147 K
B TR Dgo 2 1. 0 VE N TP 25 . HOURT
R 2 mL, 3R T 50 mL JoHLER RS SR 150 mL
ARSI, 20 025 8¢ T 7E) iR BBP YK 21 000
mg- L~ FEIRAEE 180 romin ' S K, AF pH | IR
JE X B R AR 1R BBP BEAR A5, DL R AR B R
AT TG PE I Y- 80 (RSN B MR 2L K BBP i 11
A
1.5.2  BEERAIES 1S B

PEAR A — R —HI Mg (DMP) | SRR PR —
TH& (DEP) | 482K — H R — T Fg (DBP) % % WL
PAEs 245 Y, PAEs 2846 & 9 04 438 v ] 7= 4 an
AR TR . JFULZRRR, LG W WL 55 B ik
EEYWZE R, A28 %y, Ky, R R
LAY . AETCHLER S R 3 i A f
B R 200 mg- L', JC B AL B 422 Fh ol fef A1
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B 34 %

W IR% TR 48 h, MESHRR A AR KR
1.6 45rMririk

Ref fife 23 1 U0 S« A R AT R A S 560 1) 35 5 v o
A 20 mL LR, THR IR A HC 15 min, JUEE
HHUAE. KA 20 mL 2R ZEE#EE 2 ), &9
MU, TR, 78 R AGIAT e 78 k. 78 R otke
JE B E AR 10 mL, FH 5 S0 AH (3% A0 2
DBP (5% . {A3% K 5um Eclipse XDB-C18, {7,
TS AR 25°C | W BIA D H /7K (90 10) | Uit
S N 1.0 mL-min ", K0 25 9% K A 254
nm' P BERE R 20 L (#ERERTTE LA A 0. 22
pm LB IE ) .

AR E R UV-1100 2540 a] A6
JE IR B 35 W AE 600 nm I YOG 38 BEAH, 28 -
80 1% A HH 1) S 56 20 W) SR FH PB4
2 HER5HH
2.1 AR HS-BI BS54 BA L RE

WAL R IR IR IR R TP A B AR T 1 AR
4B HS-B1, 2 YiI4k)5 HS-B1 fERSLERE M1 000
mg- L~ SR IR T R SL IR () oML ER 3 3R 3

RIFA K. WMk HS-B1 K LB P 8557, B
BRI TRVR R, SIRE (0 W | iy, AEW]. &
HAHE H A LSS T bR HS-B1 I AR B BGRE, JEF
1, AIE T, ARG, KJE 2 3 ~ 10 pm, T8
FEZ50.5~0.75 pm (& 1), A FAALIR & B,
Bk HS-BI k75 05 % FBA P T, 32 i g 522 PH M I
N SECP T B B 0L, AS P SR s e S
F SRR SR il T A 30 L s 1 2 2 B 2 7, i
5 5 B 2 RIS LR (PEILER 1).

El 50K 4,000 Tpm
B 1 HS-Bl A REE
Fig. 1 SEM image of strain HS-B1

R1 HHk HS-B1 B4 AL 38 4 (U 4SAEY

Table 1  Physiological and biochemical characteristics of strain HS-B1

LoAUUEEL 7R 4 LoRUUE L7 4 iRl et an AP
HA IR RRER + LA &R +
s QYL fn, ] = + LA &R +
H,S - D-11 A4 - L 2R +
H fih iy + kb + L 22 +
AL - T + L-5 R +
N[ 52 i - B8 + L-NAR +
B E Ak - P HETE B - L-4H %R +
TR ER I S5 - o-FLbk + L-45 2 -
Friggh + D-2f-FL bk + L-J3 22 -
R + D-SRH + L-55e R R -
WA ERER - D-H &b + L-F i i -

1) + B - Bt

2.2 Ttk HS-B1 ¥ 16S tDNA 7 F 4% 5 R4 &
=R

DI FE HS-BI AY3E K 20 DNA 1E M4, K FH
PCR AR 184 11 16S tDNA J: [ 0]l 4fi 1k J5 3%
ISRV, Iy 45 5 B, HS-B1 9 16S tDNA
FE R 41 K /N M 1439 bp, GenBank FY % %5 Hy
JF901932. 7E GenBank H1iE4T BLAST LUXJ 43T, 45
HR LS bk HS-B1 9 16S rDNA FF 51 AL f% 5
M)J& Acinetobacter junii( No. FJ544395) , HARAL P R

) 99% . FEHABITIF 5, H Clustalxl. 8 #4775 Lt
XF43HT, B MEGA 4. 0 B FR M RS A B W ([
2). SEEHIE A F A BAACRRAE 1T LT A B
HS-B1 “} Acinetobacter sp. .
2.3 Ttk HS-BI MEK S BBP FEfFFRERSY
2.3.1 pH {ExXFHE#k HS-BI 2E K K BBP [ R 1
Al

hZ5 5% pH (X B REAE K F BBP A= IR AR 1 52
W, 8 ARG 9R Ak MF. TR OB 35°C . HR M L 180
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bacter sp. ID4 (GU566316)
dcinetobacter septicus (EF611420)
Acinetobacter sp. 409 (EUS11482)
Acinetobacter junii (F1544392)

28 Aci

Acinetobacter schindleri (IN644622)
Acinetobacter haemolyticus (EU352764)
Acinetobacter bouvetii (HQ202827)
85 Acinetobacter beiferinckii (AJ303013)
0.005

92

B2 H#k HS-Bl HRZLBH
Fig. 2 Phylogenetic tree of strain HS-B1 and related
species based on 16S rDNA

remin~', DL pH fH 20510 6.0, 7.0, 8.0, 9.0,
10. 0 i}, 7E571 000 mg-L ™" BBP 4 by i —pi P Y JC
PLER B SR 5L A HS-B1 Fh1i, 553% 36 h J5 Il %E
PRIREI A Wi F1 BBP B REfE 3. 251K 3 s,
HS-BI 35 7E Bk 1 35 75 PR 58 h AR G M3 R T
14 pH k1 8.0 ~9. 0 Z [A]HT, B AR 4 K F1 BBP
(IRERRAG OUECLE. 7T RE 2 Bk i 35 F2 45 100 T, 45
Sy RN BBP A AR ) — S g v ) 7 4 {6 A
TR P R il 2 DR A — B B TR RS 5 4 pHL /)
F 6.0 W aE KT 10.0 BF, AR K 4 K 218, BBP
(AR A AL AZ BB A AL HS-B1 #5038 B 85
3% pH N8.0~9.0,pH 8.0 NifE.

14 o= D 135
12 T o REfER |
- 30
1.0 |-
_ 25
g =2
C.? 0.8 |- L —2[]%_
§ 0.6 |- dis g
= 04 - 10
& =3
02 | -
= 5
0l -0
L ! L ! !
6 7 8 9 10
pH

E 3 pH{EXt HS-B1 &K% BBP BRI 2200
Fig. 3 Effect of pH value on the growth of HS-B1
and BBP biodegradation

2.3.2  IREEXNTHEIRE HS-B1 A=K K BBP F&AHZRA52

R BN R IR X T R A KR BBP A ) [ i
(A5 ), I K5 97 2 18 pH 8.0, 7 i % %X 180
remin "' PASGRE S50 20, 25, 30, 35, 42°C A,
FEE1 000 mg-L~" BBP 1E R E—Rii A TCHLER 15 57
Herp 4R HS-B1 B, 3555 36 h J5 I B Ak A=
Yracf BBP (R, S5 R 4 PR 4855 5500
JEh 30 ~35°C Z[a) i, HS-B1 941 Fl BBP 1 & firt
1B DL, 1E 35°C WA B T f i A9 B fR 2R KR

BBP B 1 15 3% 6 B IR T 25°C B, B A AR KA
BBP [ A X 9248 5 4 35 3% 0 B2 Ol 42°C 1, HS-
Bl AIDAZEAE K A MR BT, AR
A B e A B COR 3 AT B TT LLAE 42°C A
KM R HS-BI ol BL ARG IR IEE R 35°C.

1.4 = Digon
- FefipR 7 33
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