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Isolation of Alkyl-polyoxyethylene Brij—30 Degradation Bacterium Strain and Its Effect on Soil Microbial
Community and Brij—30 Degradation
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Abstract: A strain with high degradability to alkyl-polyoxyethylene (Brij—30), named B30, was isolated from the sewage of factory. According
to bacteria morphology, dying reaction, physiological biochemical reaction and 16S rDNA sequence analysis, this strain was identified as Pan—
doraea sp. Furthermore, effects of the bacterium strain (B30) on soil microbial community and Brij—30 degradation were also studied based on
house culture. The result showed that nonionic surfactant Brij—30 addition restrained the growth of bacteria and actinomycete in soils with
poison which resulted mainly from the intermediate product during Brij—30 biodegradation, while it promoted the growth of fungi apparently.
The strain B30 had a strong ability to degrade Brij—30, with the degradation efficiency 67%~86%. Brij—30 adsorption in soils would decrease
Brij—-30 biodegradation, but the strain B30 was likely to have a similar degeneration capability to Brij—30 in soils with different physical and
chemical properties.
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AT DU Ak B AR AT A 2 |32 I 57 A 1 AT
FEITR ey B2 10 T A 790 PR A 118 b L 7 T 9% 12
TG Gl - I R A TG S R 22 4 R DL - HE 5t K]
FEAET SRR R AR AE 3o TR A7 s R0
T TR RIT 8 1T 15 PR 206 - R W X R P A R

ARWFFENTT oK o A 30 1 ks R i+
TR IR LT Brij-30 AT RE B30, JFXFHA B
AR BB K BE 1 16S tDNA JF AR T T %58 .
[, 8 2 NI FREEBFSE T Brij-30 FIEEHE B30 XF
T A YK R PR B30 X Brij-30 FEAR A0,
Fegh BEnT S R G RNG Ye  E R R R A AR
R EIE S %

1 #MREFE

1.1 #F#
1.1.1 Btk

RHE IR 58 A VT R RS R 0 A
FEHEEM:NH,C13.00 gL, MgSO0,*7H,0 025 gL, K,HPO,
1.00 g+L™",KCl 0.25 g*L™,Brij—30 0.40 gL', FeSO,
IR B AR R Brij—30 YRR 0.10 g L7 oAk,
1y 5 ARG A — B WP AR R e A A T
R AWRIG AL Brij-30 YR EE R 0.10 g L R 0 PR s
FREAE A VTR RIS SR, D Brij-30 BV
JEH 0.20 g L7 PR REFRIEIAE 121 CHMF T K
30 mino
1.1.2 fiti 145

At 30 IR BT R Al R~ i el i v A S
el Bt , 32 A S Sy DL %) e 5 1, A BE B R 5
e+, WEEE AT, T 2 mm 0, 25 . 3
APERTILER 1, Horh + 458 pH H pHs-3C BUKG % pH it
DU SE 5 A HLET & i A R - B PR B A8 1 15 5 CEC
K FH A INGZ w1k o) i e 2 P i i,
1.2 BMMIEIESEE
1.2.1 WERAYSTES ik 5 914k

B R N B e A Vb B il ) IR RS R
K VS 1 mL, IIAZIREA 50 mL & AL FR AL 250
mL =T, AR ZE B O A 30 CHEIRIR

B IR 150 romin ! R ISR 3 d, & WIMAJE
HOKFEFFEEFR T 3 d MWK E ARG FRIE L 1 mLL
B A 50 mL & AR SR RS TR
3d, &M, FIRPERELES 3 IR, WEEREFREZIR
(& AR EEFR 5L 0.2 mL, T INEIRIGRA R L,
VR AN S IR RAE B IR B3R I, R 5 R 1L, 30 C s
7% 3 do FHEERN A PRI R AL R & F IR TEHEA
SRR TR RN o 88 ARTE R B AR B,
TR APkt —SE BB P 1 AT AR SR IR e 5% . 4
R REFE R RVETEAR @A [F] P AR , 90254 W
Ry [l

W08 R A B B AR S, fE 30 C
150 remin™ Z50F T IRG 3R 3 d A EBHEEE
B R IR I Brij-30 MR (0.8.1.0.1.5 g- L), X i
VEREE TR S5
1.2.2 WIS E

BRI P R TE L 2R R LB, B 30 C
FRESR 24 h 5 AR RTETEAS o 355 IESCHR 112543
i B STH B S R IE A

I3 B R ) A AR AR A SOk (12,133
fF:(1) B 16S rDNA ) PCR 4" 3 Fl 5 5100 72 « FH
UNIQ-10 A =C4HPR JE 41 DNA $li #2355 & (sangon)
PR AR R O IE N4 DNA, BRI s %
SCHER[14] SR HE G149 27F (5'-AGA GTT TGA TCC
TGG CTC AG-3")H1 1492R (5'-GGT TAC CTT GTT ACG
ACT T-3")4 48 R 16S rDNA J751, PCR ¥4 2
NARZR 50 pL, 738 BAR A BeK 0 1494 bpo M
At = AR YR ARAT R R S8R, 7k R e
1B )R 16S rDNA FF414347  FFH BLAST K¢
FIriF5 ) FE R 751 5 GenBank 2038 HE1 T 21 [] IR
PE LA, BRI i R R AR 9 JE DRLF 91, 88 5 ) 26
e 0T KRG R B WHAT R KB 50T
1.3 FEFREXT TIBERIAE AN Brij-30 FIPERRIX IR
1.3.1 A A%

H T Bl B30 #E AR E N 400 mg L' (¥ Brij-30
WA s TR 25 CHE SR 72 h, . HEWR
ODsy fE°4 0.833

&1 il TR EREUER

Table 1 Primary physical and chemical properties of the tested soils

THERA CRFEHL AT pH KL/ « kg' CEC/cmol + kg B f# A Img + kg JRAEEE/mg « kg! b
S b+ Broagkss 550 18.69 11.03 91.12 30.72
el 4 b3 4.35 14.69 7.65 119.23 21.03
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1.3.2 iXgeaba

(1)Brij—30 Jifi FH S F i1 B30 428

SEEG 4y 4 4107 AAL(BL) : BUASE FH Brij—30 Al
R At TRT , L - 49 FHZRAR/K N &k 5 mL, 15T 5
QULFEL T1 (i Brij—30, AR AR T B30): FREX
5¢ T AT 250 mL =i, e B AEFLH 4 mL
100 mg* L™ (Y Brij-30 #R I S1 M RS, A HC1
mL ZEIRK SN A, ML SE B .25 ¢ F
Bt 168 h, % . @ALFRZL T2 (i FH Brij—30, 37 B2
FRE AP B30): FREX 5 ¢ T EFET 250 mL = A,
T BB AE B 4 mL 100 mg- L™ [ Brij—-30 &Y
AT JRAT, A 1 mL BRI AT R AT,
FRAEZE I, 25 C T H557 168 h, & H]; @ALFEA T3
(Wt Brij—30, 225 R REAR T B30): FRHL S ¢ T AF
T 250 mL =i, SeHBBAEFEE 4 mL 100 mg-
L7 19 Brij—30 SRS JRA) SR E I 1 mL 7%
WK, HARAEZE R, 25 C T H55% 168 h
J& , PR R AT N 1 mL BRI RS, AE
TR FRA T, 25 CTREFR 168 h, & BFPRE 44
3APATRE, BIRARSESR, T 7 d 5 14 d J5, I
JE TSGR S 3 Brij-30 BYIREE

T Brij-30 5, 437 RIAIZE 5 PR i
I BEAR G B30 228 T 5% + 357 AR B 1= m s
TG YL, FEAN R[] A2 3 ik 1 g A 38R D B
AKX R IR,

QWMAEYIX R

b A AN B IR LR T ECR
R AR T, #5480 3 AN . SRR (37 C)
A NE R A PRBUNE 55 24~48 h, K FFETE

A RIE PR LG 1 5 B8 (28 °C) RN 5 T — i JIndir 41 B 55
FHUR(28 C)HFREFR 5~7 d, - BIERLE R

(3) g% BA A S 3R R AR A

HUFE RIS AR I 4 20 o, LA ZEERIZEAB K
R ARG (V:V=1:1) 20 mL, #&3% 1 h, NIEHIFE A
A =L, B2 T AL ORI IE A SIS, 2R)5 H
TRAFR GRS DE 48 3 WK, SRBURB AZE RN, 7KiA
It , FZEIBACK SR AT e A RO, R HI A B 2% - TR
—EEIFBOMA KI-12 BA7H], BARN 30 min, H
AL ULSEA I EETET 500 nm ABTNE

2 GR54HH

2.1 BREBEKNIBESEE

LR THIE 55 1 ¥k Brij—30 BIRFEMRIE , Ay
274 B30, Bk B30 75 b #5282 2k il 46
S E 30 C R TR 24 h R HTEAS K, B A),
BGRE, SIR A FDEHT . B 5 B gkl SR (&
1), AR B30 HAE AT A5 RN, 35 5 Jo A 21 R A
W, HRHR A AT o BRI SR8, — TR —
[, VA 22 R LR G o Ve R B AR AR, FLIBA B
IR, Ko MR I E S HE . 5 MARA
TR, LAy i 6 TR, B A ey B

A LR SR A5 SR I (& 2), BRI RE B30 BRAS
IRIMEBFRR, KA —, K/N2H(1.131~1.820) umx
(0.385~0.560) wmo A MAHEEFEAEAE , HAMAKP i —
AR R 3 A e PR AR B AR, #2285
DL Ry B AR o mT X AT 2 AR

PR B30 M AEfL AR bR AL RAPE , W RO AL A
P, 22 QYL A B M A TR AT A R A AR AL

b

0.2 pm

B 1 BE#k B30 HESTERER R (x25 000)

Figure 1 Transmission electron micrograph of strain B30 (x25 000)



956 Witi e 5 T e SR AR R T Brij—30 PR BRI 450 B8 S X - B MR Brij-30 FEARAGEZIR 20084F S H

B 2 Bk B30 AR EER (<18 800)

Figure 2 Scanning electron micrograph of strain B30 (x18 800)

DM AT, WA B30 I8 TATC R E & (Pan—
doraea sp.)o

K BLAST B #E B30 19 168 rRNA J [H /7571
5 GenBank 12 % 5K [(Brij-30)-EF076032)] i 5 K )7
FIHEFTXT G, RIS TERE B30 16S rRNA FEA ] P44
5% 5 ) 2 AR 50 IS TR T & (Pandoraea sp.), 5 Pandoraea
sp.LB=7 s AR, [FIEYEN 99% . R4 Btk B30 1Y
16S rDNA JFF1 541 5 [ TR 147 A FE A5 2 R AR R A G
PRI 168 rDNA JFFIRG R G HEAI (& 3), G503
W, PR B30 5 O A1 e b e bk EA e B A [ e [+
JEMEIR 99% , BATT AT 2 ARl Y s |, L 2 A0 W4

Flto 168 rDNA § I 7 J5 1 50 45 R S TR VR 4
T 25 B A B Al S i e s 8 R — 3, i — D B IE T
B30 J& T11 5e [C I #1J& (Pandoraea sp.)
2.2 Brij-30 FAMERRE B30 X HEREYX RATRMT
2.2.1 P R A Y i

TIANTE L S IR S R TP
PIX R 1Y) L UL GY , FE 32 B T TG MR TS Qe 4504
AR DX R AR A (A PR AR ) 2 S e 1 SR
B E B AR YRR — o R 1 AT,
FIRE TR IRYE, BRI AL, SRk A HLE
CEC MR TEPER & A5 1 o pr e 2 nl v, i 45
AR AR % IR AR 2, RO . T TE
AW R TCHLY e A R bl 2 SR A, TR
TR I O3 A ) AN S ) 1) e U X 53 A (1 2H 03, TE
BB, SEAE YR AL 5 P 1k R 38 DL
gy MFLRE EES 5APURM A, SRR Y i &
FTIE AR T B AT i e N 28 LR B
ARG 25l 1 i LR AR R Tl L T4 TR AR
e /INF R o 3 A R IR R B E LR
R IR A LA 315 2247, LR TE 10~15 24729,
T AS el = e o 3 £+, &SR 1 1.31
£, A BRI V] R S R AR K R T
B 4 P A A A2 s,
2.2.2 Brij-30 FHFEAR TR B30 14t FH 0T 1 S8 i A= 41X

524 Bukholderia glumae strain 189gr-B(DQ355166)

566
1000

1000

635

445

244

0.005

Burkholderia pseudomallei strain 2000032024(AY305817)
Burkholderia cepacia strain LMG 14294(AF097533)

Burkholderia multivorans strain AU0127(AY486372)

Burkholderia unamae strain MTI-641(AY221956)
Burkholderia sp. strain IpA-51(AJ011509)

Pandoraea sp. G3307(AF247699)

B30

808 —|
148 Pandoraea pnomenusa strain MCB032(AY686701)

Pandoraea sp. G9278(AF247696)
Pandoraea pulmonicola (AF139175)

ﬂ: Pandoraea sp. PG—O](AY566574)
Pandoraea sp. LB-3(DQ831001)

B 3 B30 B9 163 rDNA BEE R G L E#H
Figure 3 Phylogenetic and molecular evolutionary analyses of B30 based on 16S rDNA

2 it R XKL EREDHE

Table 2 The quantities of three main groups of microbes in the tested soil

M1E/10°cfu - g W0 cfu - g

HLH/10%cfu - g = KM B0 cfu - g

Feh 211 11.45
EATRN 19.60 7.55

10.51 13.71
271 37.20
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Brij—30 FIFEAR B B30 B A X AR E Y IX 3R
SIS OLANER 3 iR, thaR 3 i, 525 sl
FH G, 3 Ak By 2A5) (5 45 200 BRI B 0 B — K
Ay B A 2 Fh b i B B S D i
T3 AbE I AN, 3O R B R
FEEAVEFAIH] T 40 AR A4 K o Helenius 2519
WFFE 2B, M E R R M B 5 i 22
71810 (D3 33555 4 6 A5 v i A4 B 43 (A A FH it 4
JHLJEET5 A 5 () THT TG A7) % A4 4 A0 L ) B ) i
A5 GO AT E AR R TG MR A R A A 1Y
AR e o) 7= ) L DA 9 T 7 1)
TR, R, 7 T2 AbF Y BEAE R B30 1YL BIA
IFV A I o b AR T T MR A 2 e, S S RS
T (AR ), WAE T3 ARBR AR S A i R
FE 168 h, $awE T 4 BRI TR 2 T 1 77 S
(] 7=y EE M T A2 12, 28 JS AR TR B30 B, 3%
T 1A 0 ) 4 T RO o ) 2 A P 5 . Ik 4h, F
3 AIALAE 3 AL, EURAE e B AT I
SR, B2 RE R £ X T B L
WA FH 55 B N T 2 A R A s 22 {H HLAA Ji
KA R — BT
2.3 PR B30 BUKE A XT L1 b RE AT BE AR B0
=210

HNFREEFIIRE S AE A ARIRAS T 7 /e A H I BE,
R R BN R R RE A58 1) ) G EEE — 25, 5
YT T R 80 mg kg™ Y T KR B30 XF + 4
Brij-30 HIRFMEOL. M 4 ATA1, 5 BL ACERAH L,
T2.T3 ZbHEJ5 , Brij—30 7 9 Fh 1= 3 v () [ A 1 FH BH
I, BEARRCR NN 84%~86% \67%~T4% o X
BB PR B30 2 A3, X R I AR SR 1
AR ST AT5XF Brij-30 HARBGRIFEMRES . IR,
Brij-30 7E T2 AP FIREMRCE R T T3 Ab3E, 3%

it Brij—30 J5 37 B4 R0 5 i & B30 1Y R A /R
KFRGHR, BOEFMELIEPINA Brij-30 H537
168 h J& , Brij—30 5 38 A TR, BORHBEZ IR T
FEE MR E 50 B SR EA M, O R
SRR B30 XA REAR, T MR A L
I B 2R 25015 LA O e i =2 T A B R DG R 23 T T
B30 Al Brij—30 [R B HIA R, Brij—30 473 78 75 WOR 25
B, T RE B30 T i XA TR , R4 v T X R
TR PRI R AR O o ILAh TR RR B30 2% Bl T A= el
d %t Brij-30 MIREREE LA B B0 22 5, X
PR O B RE B30 IR ASCR A KK
M

100
O %0+
0F | L
&
ﬁ 60 7
=R ;
ks 7
E 401 i
20} 7
e |
BL T2
HRH T

B 4 BE#k B30 ZELEEHXT Brij-30 HIBERRIERL
Figure 4 The degradation of Brij—30 by strain B30 in soil

3 g

(1) ARG PR Ay i) LS O
JEK AR 1 MR AR Brij-30 AYH 2 QUL
PR B30, IS AE A AL RRAEFT 16S tDNA 1153
BT 78 1 R A A1 5 [T TR (Pandoraea sp.) o

(2) LB FF MG PER Brij—30 #9757 FH 6l
THE AL E AR, HEEEHEERET
Brij—-30 RS 1 a4

3 3 Brij-30 K BEREE B30 BIMEAX LIEPMEMEER N

Table 3 Effect of applying of Brij—30 and strain B30 on quantities of microorganisms in the tested soils

RS AbER 5 3, 41 E/10° cfu - g 2 /10" cfu - g TLIE/10° cfu - g SR B0 cfu - g

BL 2.11 114.52 10.51 13.71

- T1 0.16 0.96 8.71 0.34
b+

T2 0.95 0.55 5.70 1.06

T3 0.81 13.92 180.01 5.01

BL 19.60 75.54 271 37.20

. Tl 0.45 1.76 19.51 0.82
b+

T2 1.01 0.13 26.71 1.31

T3 139 36.73 29.31 17.92
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(3) Tk B30 XF 4= 458 A By - M T R Brij—
30 ARFEAAER, SRR TERR B30 B, Brij-30 B
BAE 84%~86% Z 1] , M 22 J5 HEAN I , KA 2 7E 67%~
T4% 22 [8] , AE B - 1 I M 700 78 3 rb g BV F &
SRR B30 WREAREE S o RIS, 1388 fb e oxst
TR B30 MY AR A8 A R K52 (H TR BE B30 X
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