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RN IR 2 I 0 e HAT B AR (A T B L N

ARG
AR E T AT R IR R BRI, AR R0 R 2 3 05 ke B B 1 i
GRS TR

BREAR

BEE A A AT PO R e, K& AR ST s e i &P g e ik N 3%, o) 45
WESIE R E TGS, A AT AR = A K R b B R K, DRI A S e 4
A EHBAL R . 238754 (Polycyclic Aromatic Hydrocarbons, PAHs) #f7il& b i — &
Gy, BAMOKEME. math. EMBERNE. FIE R ARSI, AL H
AR B, BRPRE . b, —SRE 3 AL RS E S TR Z T R R AE
T, R EREEK, MiH, 2HTRESSRERR PG EER,
BAGALE., K. SEPREEYIRNESE, NMEK 7 HAERS R, XA
AUELIE RE K fEE

WA S Z I T I R G AR . SR, 0 T BAT SRER K PR 2 3 05 k2
HAYTRHAMRE, HFSEEEE. TFER, BB RS L T35
WIS R AEE S . BB EHARN LIRE SRR KT — R A LA 2,
BFEHITRE . BB, AIKEE BN RN LK AL S S A TE LI T BT i S AR R R R . [T
b, KB E SHAEVBERARIE (BB R R W E A Y A R E
5 LB RO B LA 2 A P TR B R A RO 5 e ) B BR AR . B 2 R A AL
T5 G LB AR B R, AR EEVE ST . 5 G AR AT R R L VS e 2
SRR . TR A DL S E S5 . o, BAEMITE N AR B I ThEE 4k, LA
H BEEH R TEVE. BRI B R SR AN AE R R A JUE TEE R . XTI
WEHTTRE, WM—Lk2, 3HMEBIHIGE, mZE, B, 9. 7%, dTHSTFamBmER, K
R, WS BT B RIS MR B k. T2 3 FRLL B 2 ISR,
WtE. RIF[a]bss, MTHATEMEIR. BTra%Ee. RN, mHAKBEZ. #
FeoE TR [ R A, B SR RE I (PR . HAESEPRRI A, BT A




i B B
HRVEEE AR, FEEEYIR 2 57 e KB RCR AR, andin i a] e X i A= M s
PR AR, ARG B UE YA E T M B T 2T R AR RS . HET, ©orERIREE
W AE BRI T B = 3 2 IR 05 IR ARIE LL A D, FEEPEF A FEIE (Bacillus) V&L
HEE R (Halomonas) « fRAHJE (Cycloclasticus) « AT B (Mycobacterium) ik
ig )& (Thalassospirasp) 55. B, FEX w257 keys Ge b3, JT K BeBRREE M F )
WG, XCEAWEEE AR, AR RS- S B R ROR .

RAAR

BEXSIUA HORAFAE R ), AR S I — RN = 2 390 95 18 BAT B ROV AT o B L
F, 205 Kt e dh i 38 1) s 3 - U E M B S ARAEHT I RE M R IR e AR B IR
ESSE

B — T AR R W R — Bk B AR AT, P AT (R PR TR AR A A B iR S B A I AR
M ASFENKAR . T2 A BRIy el SEO6 FIVE By 7K i S5 1) B PR
HAIZHME, WBIRSER: . NaNOsikJF N BBRKAESE: . NaNOy i i SN g S B f
RGP RN % PR AT, R T rh [ SR SR R L, RIS
FRA Marinobacter sp. HWP-1, R &5 CCTCC NO: M 20211335,

Db, PR B AT E £h BRI N 0~20% M LA I FR i P AR K, B BREIR AR
W 5%

B Hh, FrIRWEFF B ATLE pH N 5~11 & FAEK, pH &N 8.

ST, AR WIERME EREFT AL B S 2T BN

BB =7, AR ISR A LRI AT T AR R B 2 R S SR AR D T v, BLE DL R DR
Fei & I TR TR B TR, ST B S, T 30~35°C. 140~180r/min 251
TEOEIRG TR T~14 RIGWE S 2SR &R, P E MR, DI ER AT 08 B R
B2 RTINS

BE—BH, iR & s 2 05 R A EALER R SR SR AT 20%, fRiEN 5%, pH fE
N 8.6,

RE—DH, R EAT B IR 4 VR R KT BRIOL JERR B, IR INEIEAL R B 7R
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I
Wb, AEEERZIRIEN 50~100 me/L, B FEIRIRG IR T IRG R NEIE RS TR & AF

T, BEE HWP-1 M T &L e =+, T 30~35°C . 140~180 r/min §55% 7~10d,

i

5000 r/min B0 5 min, FEEE_EIEW, MEREFELHERIFRES, HREL, £E, kG

OD600,,, [H7E 0.24~0.26 X TH 21K -
B0, FTiREE BRI ECH] . DA R N¥E T, Fel 5 o/L FIEERIN RS W, FEH B KH
(121°C, 20 min) fJ 0.22 um A HLIENE L JERR TR -

VST, AR WSRO R AR PSR B B i 2 34 5 e G i el 4 v R

e, Pk N H B 7 2 B

(1) K im0 2 0 05 Je v G dh sl - 398 b VR N A 041 1 R 50, A R 3 rh B A M B s B
10'~10° CFU/g, +3EE:/>H1 pH 73 514 1~1.5%41 8.0~9.0, FH44#| HIE 5/KE N 15~20%:;

(2) XPVRAG AT T T = = P 22 A 05 e T Y 3R A 38t N 1.0~1.5V/em I B FEL,
R I B 30min PIffe—k, BRI EADT 98 K.

SHUASEARMEIE, AKPEAE RRBCR N AR BT E R 4 DL ES3 2355k
(CREMZIF[avh) B RIFRIPEMERE ), HEA)ZMEREA pH A KYEHE LA S 3
o, X TR 2 05 Sy Y b I B RAFIBEE AR . RN, AR RAE B
H TR m a2 5 RN, BAES 5HaMEE @ 2 3 05 T e h il L3 1 i 72 v
FRFEAMRA B R, BA R AT & BRI 64 ) o

B P i B
SR A P 58 B £ B P R SR B A R B it — 20 PR, RS R W — 30, AR R TR
MRS LU T AR R, FRANE O A R I A R E o AP R

Kl 1 NE & HWP-1 CCTCC NO: M 20211335 ] 16S rRNA FE K 751 i R 80K B W 5
P 2 NE#E HWP-1 CCTCC NO: M 20211335 Fnf A K 35 & i 5

3 NE#k HWP-1 CCTCC NO: M 20211335 KR A& pH yu [ ;

Kl 4 ATk HWP-1 CCTCC NO: M 20211335 X EERIZE I [a] BE I FEMRAE 115




" PP
Kl 5 AN FERE AT T B PR HWP-1 X BB PR RE 1
Kl 6 A pH 26 A% T Eidk HWP-1 X EE R B RE 775
K 7 AR HWP-1 (£2 5 a)- U E VB R 0TS Gedh s - eI RE h BE i) P fi %< 5

K 8 SRtk HWP-1 f£2 5 a)-t E VB R 0TS Gedhfis - eI fE rp 3 B AL 5
T Bl 2~6 PRI FREORA R B A B E VR, MR RN FROR TR E T E R

FL AR ST
FEAR MR R T, 75 EUINA, SERif] o AR AR, $2 MO AR A el &
PRI IS EAT o BT PR B ES ARE A A7) R, S0 mT DL i 65 W SEARAS 1 R

.

F7 o

T THI 45 A B P R L A 4 S B9 % A i BRSO — SD VELRTE A, BT 2 0] A % B AR T A
TEPRE .

SEHER 1
B MR 0 & A alifh f % e

(D BtkmESE. gtk

T IERE T AR IS K B GRS . DURE M —BRUE, SR e I E
Fepe . BB R RRIRIR FE JNEN 28 05 R MR v AT B 5. BN BRI S g Arlis gt
%, IAF] 45 mL AL IR, IR BRI 2R E DY 25 mg/L, 30°CIH 7% ARk
JeEHERETE S ds BRI S mL, JIAZE] 45 mL Bt L ER B R, INEERRR, HEER
ZREN 50 mg/L, 30 CIHIRIEREOLEHERTE S do RARMRERTE, K ERIREK KR
i, ELZE 100 mg/L, FHAHIE 30 CIEIRIERROLE &5 5 d.

B85 — O SRR TR VR TOL R FR O AT B FE RS, BORR RV 100 pL JRAT T Jo AL
AR IRAE b, 30 CHEiR A RWRT LI B EE, RIEEEIMTES, S fAK
HE R I B R V& 0 — 20 T oL sh ARG FR 5 AR h alifl, Witk RE 2K, HES AR, H
V1% B T AR TS BRI O ML ER RS IR P B 3R LABG TR AR DA M — BRI AR K. Ak S
AR ORAT T2 B B RIS SR SRR

Ik 5 R L TR RE 4 5%, pH 149 8.6, BLH| 50T -

T EE B 78 : (NH,),S04 1 g+ K,HPO4 0.8 g KH,PO4 0.2 go MgSO4-7H,0 0.2 g
CaCl,-2H,0 0.1 g. #iZi## 0.05 g. NaCl 43.5 g. MgCl,-6H,0 6.5 g flfi&E 76K FeSO,4-7H,0
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0.012 g+ MnSO47H,O 0.003 g . ZnSO47H,O 0.003 g . CoSO47H,O 0.001 g .

(NH4)6M07024:4H,0 0.001 g, 7ZAMR/KEARZR 1L, pH A 8.6, 121 CKE 20 min.

TR AR TR s IR TEHLER G IR I 2% B2 i, pH 8.6, 121 C K 20 min,
MR FRHE PR, A5 FLBE ] S H 0.5 mL Sl ERR B I EE BB (5 g/L) IR TR0, FHERIHELR
JE T B o O o] A

FREERAMERE: FRE 5g, EAM 10g, NaCl43.5g, MgClL-6H,06.5g, 7iH
KEBRZE 1L, pHS.6, 121 CKHF 20 min.

BT BRI L. AR T, Bedl S o/L MEERI By, A KE (121°C,
20 min) [ 0.22 um A HLIESE L JERREE -

(2) BRI E

O HE R B EARFE AR S0R . B LGN RS NEKFIR. KHH.

Q%R HBEMREAT A B S 8, B LIS e KRS Ie  B B, R B s,
WS ESZEG . NaNOs B JFUR N B K AR SEG . NaNOy iR JF SN, gl S B B 24 [ et b 5
FAPE .

@ ¥ K& W B AR A I E A F BEAT 16S rRNA FEFIINE, ¥ 5115 BB N NCBI
(www.ncbi.nlm.nih.gov) (2 H1T BLAST 701, S#EATHIE (Marinobactersp.) H11Z 4>
TR P R B AR AR IS 99% LA b o sl 2 [ P rp RS SRR R P S i R g K B (A
1), 256 O % 20 Y A R AE LA K& @ AR AR ARRAE, 1E— P 1T R I B B
Marinobacter sp.J& . F1% B AR OE T [E SR BE 2RI o0, IRIR A FRA Marinobacter sp.
HWP-1, & 1id5 5 CCTCC NO: M 20211335,
SEHEB 2
B bk HWP-1 i SRR 2 b

FETCHLER B R A F it E IR R IR (0. 1% 5% 8%- 10%-. 15%- 20%) 1 pH (5.
6+ 7+ 8+ 9. 104 11) , 121 ‘CKP 20 min, AEVJ5 AN Sl JEFR I ERRR, LR
450 mg/L. 4 LA Ab I bR HWP-1 43 5l 48 NS £ BEFT pH 5%+, 30 'C. 140 r/min
IRGR, 3 d JEIE MR A KIS (ODgoo) o

MEL2 FTLLE H, Btk HWP-1 /AR KRBT FED 0~20%, BoE A KRR 5%. MK
3ALLEH, Bk HWP-1 iAKW pH A 5~11, Hi&E4EK pH N 8.
L 3
Rk HWP-1 X 2 38957 SR B fid e 717 #r

] S mL &4 50 mg/L B 5 mg/L ZEF[a] eI ML ERRE 2, M0 1 mL /) HWP-1




i B B
=, 30°C, 140 r/min BOGIRGIGFR, 4 AlE 7 RIGEANRIF[al B & &, THEERE.
BRI A EE, DUNEERN BRI IR .

FITiR il B B i 2 7V R PR RRBOS JERR T, BN 1 mL PR I0E) 100 mL FeHLE S IR,
AR EN 50 mg/L, B THEIRBIRG R IR P IRGIE NI R . BEAAT, Kk
HWP-1 #F T & RN F2F, 30°C. 140 t/min £3% 7d, 5000 r/min &0 5 min, 3F
B EIEW, FEENE O R E R, HRED. EE, K1 0D600,, 52 0.25 I & &
o

ME 4 ATLAEH, 7 dJEHE R HWP-1 X EERI S [a) EE G W 2 (O BR AR, JLrp EE PR R
15 47.8%, ARF[altEHIFEARERNZIA 42.4% .

SEHE 4
FE HWP-1 75K [F 25 R pH 2514 B 22 3055 1R 1 4 A e 0

FETHLER RS R A H i BB R IR E (0 1% 5% 8%+ 10%-. 15%. 20%) 1 pH (5.
6+ 7+ 8+ 9. 10+ 11) , 121 ‘C:KH 20 min, A &5 N Cid PR E I EERRR, 2K
100 mg/L. B THEIRG ARG, FAIRE AR B mL FHEEEME 5 mL x5
FEWH, 30°C, 140 v/min BOCHRG TR, 7 RENEERN & &, HEERE. SEEE=1
A,

FITIdk B R 1 1) 46 D7 v R St 4] 3

ST AN ERRE SR AF T B bR HWP-1 X 23005 IR (B Re JI I, L ERRE IR0 pH N
8.6, ZHIANIE pH ZAF T Btk HWP-1 X 23 5 IR MR fRRE JI0T, ToHLEh BB i 2R N
5%.

B P S AT, AN B BE 451 N bk HWP-1 % 2 3R 55 IR I B4R BE I ARl . bk HWP-1 78
0% ) 35 BE X 86 1 B MR R AN 9.4%, 16 1%~8% 0 £k B 10 [l P9 Xof B 119 P Mt 2 3R 0k
69.0%~79.2%, JaREAE LRI S, EEHIREMER EUE TGS, HHEEE 20%H, R
B2 AN 7.8%

HIPE 6 AT 41, 7€ pH 6~9 [251E T, KRB HWP-1 XY HAT RAF BRI CR, BRffRIE
70.5%~81.3%, M pH N 510K, ERIREMREHERK, 75008 49.4%H1 56.0%, pH ik
11, EERIPERRRAUN 6.0%.

SEHEf 5
R HWP-1 £ 3-SR YME 5 i B4 2 3005 0 e dh il L 498 v 1 L

PRI 3 St R BT R S I FEHIE 0~30em, R A T EURISE AR, H

ANTJE1d 2 mm Fii. SR tEvE i, LL300 mg/kg FIELGIIMA L3 rh, ERS), =
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HWP-1 BRI & A RE E AR AR 7R 5D vk HWP-1 W51k, SR T4 )
HERRAREFREES, 30°C, 140 r/min K597 3 K, 8000 r/min &0 5 min, F% BiEHR, AL
WLER B R AR, 0. BHE, 3575 0D600,, H2)0.25 KT B . kR RREm gy
N 5%, pHAE¥IN 8.6, L7 ALt 1.

IR IL I E VYA BB E . MR . BalB BRI, Hd, Hz)-
WAEME S RIAYE E RS G LRI T HWP-1 BRI, 3 b e Y ik
F10'~10°CFU/g, 3ELh3 A1 pHAE 23514 1%F1 8.0, T3S /KE N 13%~16%; HIHMEE
X R AL B BB G b N T AR R TE ML #h B R, R RE . pH EAIK A SRS
-AEYME S FAE Y E AR . E)-AEYEE R AMEE M 1.0 Viem B ER B
Yy, HWARYESE 30 min PJ#e—k. FRAHALTE 1.5 kg 138, &7 R IREEINEER & &, IF
TR IR . IO RFSE 98 K, miAm L N L B 7K DURFE LK 5y . [FIRS, i
HL O RAN 98 R M3 RE T, SR A el 2 I 5 5 AR A A P i s 5 A AT

B 7m0, DUALEG AL B B A T AN RIRRRE B fid . Horh,  FBN-TAE B B AR i
1, 98 KJFEEMIPEMEAIL 72.8%, NG RUCHIMAEYMEEAREESE, 98 KRG EERI MR 4>
T 60.7%H1 47.0%, I EEH) R AR RAR, X0 12.4%. XU WK HWP-1 fEEETS et
Bl L3RBT R B E AR, T 3 R D R — B B Ak HWP-1 1AM IE 5 R0E

HE 8 mla, NERESSMAEMBEER B -MAEMBENER Y, BAITHEE
(Marinobacter) YR HE, RUIFEHKR HWP-1 BAT RIFHERMERSES /1, £—FhiEd
T NEE w2 30 05 115 G R - 3R (Y PR T
L 6
bk HWP-1 1E L B- A M5 5 Ak T3 1 22 38 55 275 Yo £h 1388 o (1 37

PRI+ S T R T R Tl e X AR TR, BR 3 FORIAE AR,
HARKT I 2 mm §f, TIEF A Z IS EL) 2708.26pg/kg.

HWP-1 BRIl % [F]SEEf] 5.

WRIGVCE DU AL B [FSEitf] 5.

ST A eI 25 B K DUOREF LK 43, B FLREAT 98 K, 43 RIIGE 0 KA1 98 K
TP AFEZ TR RS, AR,

B 1 AL, MR SR 12 F 20508, BREH kB aAAR. £
98 d FIMEEALEE, HALBE I 12 P25 RKAE T AR R . Horb, B3)-5EY
R E, 98 KJG 2. 3. 4. 5. 6 R Z I 07 T IIBEME 5358 96.8% 91.7%. 76.4%.
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BB B
44.7% 27.0%, WAEDBEF AN 83.0% 80.9%. 62.0%- 31.1%A1 15.5%, HIMEEH
AN 76.0% 74.9% 47.6% 252%F1 11.0%, *FHEH 7374 35.0%. 38.8%+ 6.3%. 1.4%
A0.2%. LA EGR U SERR TS G H IRy B2 BTG OL T, Wk HWP-1 XA R H ) 2 36
75 e B WA BB AR, T A A DD AT E— DA B AR HWP-1 PR AR

1k HWP-1 J s 3B R 64k T3 1 22 38 55 5 Ye dh il - 3 ffs A 45 1

98d G NFAMBEE TR EZ R FRIFEMRE (%)
78
ZINT IR vitaE = (ugkg) HL 8- AR
4 5] WA Xof
Wy
Z5 2 1596.11+105.34 75.942.23 | 83.042.85 | 96.8+2.67 | 35.0+1.21
—AJE 3 2.594+0.19 88.8+2.03 | 90.7£2.07 | 99.1+0.83 | 49.4+1.11
A 3 7.25+0.18 85.9+1.05 | 92.1+£2.04 | 98.2+1.02 | 57.1+2.13
E[S 3 614.06+32.54 50.042.07 | 59.842.21 | 78.0£3.06 | 10.0+1.98
D) 4 171.56+15.93 45.0+2.12 | 58.1£1.67 | 76.4+1.78 7.9+1.77
[E2 4 145.63+10.08 47.9+1.66 | 60.1£2.06 | 73.2+1.79 6.0+2.22
K I [a] B 4 37.82+3.34 49.9+1.45 | 68.0£1.85 | 80.0+2.64 4.9+0.78
RIH[b]RR | 5 29.77+1.72 30.1+2.12 | 38.1+£2.23 | 50.5+1.56 2.0+0.56
K If[a]tl 5 42.88+5.55 26.0+0.98 | 30.8+£1.80 | 46.6+1.67 1.2+0.57
2RI [a,h]
5 17.58+1.04 19.541.07 | 25.141.56 | 38.1+1.18 0.9+0.05
BfiJf
6 26.66+1.25 12.0+1.78 | 16.4+1.19 | 28.1£0.99 0.3+0.08
[1,2,3-cd]EE
ZKI[ghildE | 6 16.35+0.08 10.6£0.99 | 15.0£1.03 | 26.1£1.01 0.1+0.05
raE 2708.26+171.24

gi b, ARWIRHEAT R R 4 UL Emdh 230570 CEERIZRIF[a]te) FAT RAF IR
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BEST, X T 2T kes e b 3t A RIF iz ROk .

CA_E Rk st B RIE 1 AR B LR SE 7 30, HAiR BN R ARATEGH, (EIFANGER
SHR T B A D %ot AR A B NG R R PR A o N2 8 Y Ao, 0 AU A B SR Dok, A
AR AR AR B IETSE R, IR DS A T A A e, X AR AR I R PRI
DRI, AR B L R ) DR L BB B BOR 5RO T




