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AR EYRTE Pseudomonas stutzeri UP-1 BITH L
OB Me4 FEF EEY HER

(ARERFHTERE FE  257001)

BWE: Lmy (DBT) MRS, MEP BB A K%M DBT MEtk, REH
WHNEESHE . EREMSERNITEYEEENE, WEHNR Pseudomonas stuzeri UP-
1. st DBT EARRMIERE T, RS KBEEYE, SdXREES KD
Br, 153N DBT WA T & Kodama HLHE,

XA BERE, £T, £YRE, FIRR

PESHS. 03 TRFEAE: A XERS: 02532654 (2004) 03-0036-06

Isolation of Biodesulfurization Bacteria Pseudomonas stutzeri UP-1 for Petroleym
KONG Ying ZHAO Jin-Sheng SHI De-Qing HOU Ying-¥ei YANG Jin-Rong
( College of Chemistry and Chemical Engineering, University of Petroleumn, Dongying 257061)
Abstract: Dibenzothiophene (DBT) wes used as a model compound. A bacteria strain, which can degrade dibenzo-
thiophene efficiently, was obtained. This strain was identified as Pseudomonas stutzeris UP-1 according to its morphologi-
cal, physiological and biochemical chamcters, and 165 rDNA sequence. The sirain exhibits strong degradation capacity
of DBT, and the end product of degradation is a kind of scluble compound. After the analysis of product of DET degra-
dation, it was deduced that the degradation of DBT by Pseudomonas stutzeri UP-1 is in accordance with the Kodamna
mechaniam.
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¥, SO EAKEREIY, HEFEIERY Kodama B2, U0 Rhizobium meliloti
Orange 1, A ATE Y% DBT £ WM M BIIE ML,

A3CLL DBT AERME &Y, TWiED| —tRAEG IR IR R E vk, BT &,
FXTEIRBERERET [ RIEIT

1 MESHE

1.1 s

L1.1 HE: XREFEITHESKIERERNEL,

1.1.2 BB OHEHR: BFHEMAKTE Na,HPO, 4 g, (N, ),50, 2 g, MgS0, -
7H,00.2 g, CaCl, 0.001 g, FeSO,-7H,0 0.001 g, pH7.0, EHEEFE. BHHFR DM
AOBEHIFNEE . 0.5% ISR EM0.1%1 DB, fiktisedd. FEEFEPM
2% B 0E%Y . WIELEHAFR. BEBRHEFRE: 7€ 50 mL EEHZFEFMA 20 mg B DBT,
1.2 TWHZE

L2 B E L. kgt NG EHER g A SOl EMA 0.1%
DBT M3 A Lh R WO PR ST AT, 75 28°CH1 200 /min R TREMIEE 4 d. RISHA
SO mL HEMNFERE LIRFTHFT 3d, BEHS ul BFRWH A 50 mL 5 /) = 41
FRD, MEEE AN, REEHNERDY | L B 10° 42, BAaRMERELEREN
T 30CHEIERBEIEAPIHF 3 d, HFFET DT R B ARE A KENY
TR Bk gt — 2R .

1.2.2 WHRERKMBAKMNE: £ 50 mL RBEHEFES, BN 10, ZHE 1oL, &
fR—ENA R Y, AR B Ak, RARSE P TEREEE, LIAE
AR, LIEEER R EREE, Sk,

1.2.3 BE#HEERE: BRINEREEFTERNESARESEUBEREE, #5
FHR (6 8 1 16S (DNA HEF ], B0 770l i F a5 4 F R K 1 TE 3635
5, HFE AR REHE LS DNA i, LLAFES |4 PCR 4748 168 rDNA, PCR p=4 4241
LfE B E W)Y (GRITRTY, RBFFIL &3t G BLASTN {47 £ 2 5 GenBank +
EMBL + PDB B[R B 17 R IR HE A i L e Bl

1.2.4 BB HEMFEHERBRERE S, BHEYHENES, 2 -0
i ] BURE W E DBT A58 23k B,

1.2.5 MBI FER NS MR R BRI 0.2 mol/L K9 HCL 3, ¥ pH A
B 2.0, F0.8 f5ABMECKABE K DBT X HACHY, 7£4 CTF 10, 000 /min £
£ 15 min, BEKHERIECHMEFAETLER 0.22um BEEERE MR,
L HESHEE . GiE&GN. FIDAMS, SHEEMN 150CTTE, THEFEE S
10C/min, 7E300CHRHE 10 min, FHHIFEE 250°C, BMIFHEE 300C,

2 GR5WE

2.1 BiREHRRHSHE

fEFEIEFR A VAR LR B DBT S A Bk, hERey A Y
W R AR RIZR 0 0 S e e R R 2 L R R 44k, Rmn a3 BIAEIE DBT R B ki
HYRHE R, ARV ARERERS R, HAREER, BAEE, FRE;
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BAEHM; EXRRAAE, BRRaHE, AEEREaE.
2.2 BHMEMNEEESSEMERESE L FRHIE
WAYMKNERESHFERNEBREMSE, EREDPENFTEREZ—. Hikdh
KRG A TE I S B BRI EMN R BN EA ERE S NI EA, MR,
REE: AERBISERENFARBNEESERE LHEEBERIREA, BHER, &
O ZREMR MR CR N e T, MR RN, AR w, Tk
IR, HMEMTRLRENE, AR E M E, TRIREETHR.
2.3 BFEAAY 165 rDNA 5447
AR EDEMNEF TS, BTSN EEIES, T FLY9ENE
REFHEEGENERNBEFUENBER . A X FREFE 7 165 DNA BEHE
BT, P FIKEE 51,455 bp, 1E GenBank T B3 54 AY364327. HBIHY 16S (DNA
FF315 GenBank FFA I E 165 (DNA A M REH KSR WT . 52 FFIRRME
WE N EF S Pseudomonas stutzeri CCUG 11256, Psendomonas stutzeri strain DNSP21 .
Pseudomonas stutzeri strain phen8 F1 Pseudomonas stutzeri strain DSM 50238 S5 Btk MK S
FC B TS ( Pseudomonas stutzeri) CCUG 11256 BYFF#IEIRYE A 1009% , #13E 16S rDNA )
IR, FbkR TR,
RIEEM KRN, ZEFEREFHMHAME 222 CRE | %P BRI,
A F A R ARIE AN 16S (DNA R4 HT, IXEH M KA A AL, BOXEFE 4
A Pseudomonas stutzeri UP-1,
2.4 WA ERERHALE
Sraldcs -2, PSR, MARAE AR 20 M ENLEER, DIEIAERE,
ZEPMET G MELENR AE N SRFRH, ZREERAEL B RREA M — ik
15, XiRHZEASEREESPOEHEREE. MAKEREU RS FELL
Y, XA AR AR, RIBR S RE LA R R e Be (i R . B
W, ZE R Tl A
2.5 HWmBRITWH
- Toos  TESBRBEREREDER, LR
® 405 BEFeatiE T A BUE R A PR &1 DBT #
L 1 iEHEE, HRE AR DBT & 55
004 FRETIN (9K A BB R R KR A0 D 1
0038 TR
lope HEFRTUES, 718 h HERA
¥ DBT #9 & bt i ] 4 4 W4 TR, 18 h
100 |- 1% EoBT 4B THEEY MR, X5
4000 BHRmAE KRR EWHEX, 8h AR
0 10 20 30 40 30 .60 ZEERE R s s oS,
o i 4 A 40 5 25 R AR E %, 4 DT [
1 s DBT B SEFEIRIKRAR e TR Bt 35 h /5, DBT W M IF
o HRETREE. o DBTAH B4 ¥ 500 mg/L T HEE] 100 mg/L AT,

500 -

4

=

1

DBT TR {mg/L)
(8 ) [
2 2
T
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WA E B E A KRR R . O B T4 S DBT & 285 25196 U4 igt
AKREAG, DBT WA =Yrth M & M XA EH (X — S HE X A4 KL
BH), M DBT Refd i TRk,

MBI LIRS, MEPRIE 18 h X DBT MFEMRE R e, I3k 3 19.7 my (g
dry cell-h), EATREHMEKIES BT DBT HIFEMIEE . Rhodococcus sp. KT462
REARE [ 0.287 mg/ (g dry cell-h)™ , Mycobacteriun phiei GTISIO BIERE R 12.1 my (g
dry cellh), Rhodococcus erythropolis 1GTS8:13.3 mg/ (g dry cell-h)™, Rhodococcus erythrop-
olis sp. 12208 %7 3.9 mg/ (g dry cell-h)?-,

2.6 HMERI DBT R RN M

2.6.1 REREWE. HEMNEMERGERED, ERFEETES:, WERENHE
TR DRT BB, B500E 2 BrR, WEETT AR, M4 %%t DT MMM
REBEWEWES, BEEE T DBT HFEMEA R BRL, 50 h /5% DBT M4 %
HikB s0nfh . EEHERNRERET (31°C), & 18h /5 DBT MEH 2T 53
0%, WEKEEEBNE—REH. EESHRNEBET, EHx DBT K4 154
EESHR, KEESICTEAHY, H10hGHEREEFECHBETICT, HE
AFEFFLENCT AL, DI EEREN, EESEKHNEEEET, HAE~Etw
5 DBT BRI A BB IR 535, X DBT B #R o Ar th A X e, 20
—BREEETHEDNEREAREY, KRYREBRIL, ~omame, Momiie
FEERE. ERMRE TERNAEREE, “HEENBNEESS BTN
W, SOMEBERAR, (HAHIX KA RN R AR R T MRS, SRTY
R AR, BSEE AR S E R, FI 10 h 5 E R DBT 49 2 16
TCTTRIBRERE.

2.6.2 EYIREMEN: BB DBT SR EE WS IRYIRENZ 0, B3 R
8 h G ARIEYIRE S DBT MR X R, NEFITAED, BKYIES /SN, DBT
MIRER A IREE A T FE, AR SIRT I 52 1o 4 258 (300 s

100
90 |-
]
80|
80 |
&
o GO % 70+
2 =
¥ a ¥ 60}
§40~ &
[ 0 50|
]
820 sl
30 : 1 1 1 1 1
or 200 400 600 ROO 1000 1200
1 H | 1 1 !

v 1 2 : /130 0 5S¢ 60 ¢ (DET) /mg L
P2 G EA BDT @ 1% B3 Yk x DBT s R W

- 25T, e 31C, -ad407T
2.6.3 pHHEURN: MBIBBRAT W LER. Bkt DBT MR MR 54k
EREUMER, WEKNEE pH fEHEN 7.3~7.5, BEBAEREX pH AR LE R,
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{£ pHIE/NT 7.0 AT 8.0 Bl bR BEA LA, Hitt, fEHAL pH &4 T X DBT &
PSR,
2.7 BiwTHom

WM 54 h ERKHESAEC, MEMETRGREE, HES TILAAE T
7 600 nm ~ 200 nm 2 (A1, £ 386 nm F1 475 nm ACA WU, 5341 B FNSCER R B A9 1B
PARIE L) Kodama BRZLFRME DBT M F=4) 3-K 202 F R 3Ry LL K b 8] 7= 1y i of 4-
[2- (3-$3%) -mEmp) 2 A3 T HEHA" .

M BB S P R DBT B LA A UP= P97 GC-MS 43, i
4 FR, BB CIERIE IR E M SRS, AR AT T AR B e i) 4 5
3 18.36 min 1 20,55 min, 2R, BIE NKMEME DBT, J5& K DBT &M ™
¥, BHENAGRER G ATHEEN Y, F5aayEEE, FEHA 3-8
2 HIRE R Ry, HFREEME s fin. DBT BT B b rfE=, o
EERMTAEAMMAERTR, ik, MR feE R EFREEER T DBTH
Kodama #&2% 17 BRHE Y

1007 18.26
90,

80
70
60
50
40:
301 20.55

Relative Abundance

203

103 2.10 l 2231
3 382 17.7 - 7
ol L2 205, AR LA ae
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3 &g

WA HA R ERESR ., Wi, B3 —WeEinsiE{b&4 DBT BEM N KEHE
YR, ZERES ., EEECRIE, £ KA 165 DNA 5] SR
FAMRBERAR, PIREN, HEBS AR E A% DBT FENTH TR
%%0
Bl PEANFZFRAABARIAABREZLENESEARANRF BELLTTHEHR
‘Ma ’Eﬁ:iﬁ:ﬁ‘céﬁ%ﬁo
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