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Abstract ; This study aims to screen effective bacteria for remediation of erythroycin contaminated envi-

ronment. By using enrichment culture and spread plate method and based on the degradation ability, a
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strain named RJJ-3 was selected for further study cultured in nutrition broth with erythromycin as solo
carbon sources. The strains RJ]J-3 were identified on the basis of morphological and 16S rRNA se-
quence phylogenetic analyses. The degradation charactors of the strains were also investigated under
different conditions. The results showed that strain RJJ-3 colony produced on common agar plate ap-
peared as round, yellowish, sticky, opaque, moist and smooth. 16S rRNA sequence of strain RJ]J-3
had high identity of 99.85% with Pseudomonas aeruginosa CM3 ((Accession number; MN647070.1).
Combined with the results of the traditional morphological characteristics and 16S rRNA sequence a-
nalysis, strain RJJ-3 was identified as P. aeruginosa RJJ-3 (Accession number: MN759463.1). More-
over, the optimal conditions for erythromycin degradation by strain RJJ-3 were pH 7.0, a temperature
of 30 °C, a shaking speed of 200 r/min and the inoculation dosage of 1.5%. Glucose as co-metabolites
carbon source was investigated in this study. It was found that the glucose could enhance the degrada-
tin rate of erythromycin. This study indicates that the strains RJJ-3 have potential utility as agents for
the bioremediation of erythromycin contaminated environment.
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NaNO,,0.10 g MgSO, .1 000 mL #4fi/K,pH 2 7.0, L% 2085 2 ik I8, Hodk AR 98 75 24 i (MSM
A B SR TN 1.5 Y BB AR D) .

LB B35 g BEREF .10 g SRR 10 g & fb4H. 1 000 mL @ 4EK , LB [R5 3% 5L 08 m By 15
go
1.1.3 {u3Fig&

FE IR 4 IR s LUK A (b 30 7S — A8 ) A 3h B I B 43 7 AL (Tanon-3500) , 48 i 1% 5% 4 (LRH-
250F) , & 3 25 .0 1L (Centrifuge 5810 R) . i e K 1 iy (GR60DA) , 38 XL T~ 4 48 » i 2l 7K {X (EPED-E2-
30TH) , 5536 BETH(UV1900) | i RO AH €83 (Ultimate 3000) , ¥ AH €8 1551 33 36 AL (WATERS
Xevo TQD) ,PCR § 1Y (FlexCycler) .
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BB E A R SR 5 g A E 100 mL B 4085 Z R E N 100 mg/L 1 k& SLRE
IR EH T 37 (CL180 r/min R R RESR 7 d. LA 300 R i e A BIAH R Y BE R o 40 3 IR
WO SEE TR 1 mL A3 ) HEAT B0 FE AR RS . RS AR IR 107,102, 10 R B B2 &% 100 pL 43 313 Aii T
JRHEE MR EE SN 100 mg/L M2 2145 % MSM [ (R IEF 5L 1, B T 37 CHER A A 35 3R 40 h 15 9% 3~5 dL Pk
A 3% W% B B 9% 76 [T R LB RESR 3k R R B %  PRIBCR D I A sl fb B ik . 2105 W Bk 23 B HE3T °C
180 r/min £5/F FH: 5% 5 d, A 300 By H Rl i 2 A L1085 R i vk 2 100,300 mg/L ) MSM £k 5 37 Je vp
LR i 200 3 M 2 0 e G AT R
1.2.2 HHLE

AL bRE A 16S rRNA KL )3 41 % 8 HoFh s . 48 R A 19 19 56 R 20 DNA G B4R, 574 16S
rRNA S f# ] 16S 38 819 : 27F: 5'-AGAGTTTGATCCTGGCTCAG-3" fl 1492R; 5 -TACCTT-
GTTACGACTT-3'10525 ,L #7841k & 2 10 X buffer 2.5 pL, ANTP (2.5 mmol/L) 2.0 pL, 5| #)
(25 mol/mL) & 0.75 puL, MgCl, (25 mmol/L) 2.5 puL, # iz DNA 0.25 pL, rTaq DNA R & [fif§
(5 kU/ml.)0.2 pL.ddH, O 5% 2 25 pL; G E6E R S n (PCR) 2544k 95 CHUAEYE 5 min, 94 CAZ M
30 5,53 CiB K 30 5,72 ‘CLEM 90 s, JFFF 35 ¥, 72 ‘CHEMf 10 min; PCR ¥ 34 /= Wy i% b2 T8 7 58 i
W BE AP 51078 NCBI EgE4T Blast X387, 3F 5 Genbank HrH Al #R ) 16S rRNA P 2 51 #E 17
[ U5 PE LA, ) Mega 6.0 #43d 2 GE it AL ARG . 43 BT X 7 25 A 1 B2
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DpH., ff 3R TR %R 2] 9) bh 575 Wk B2 100 mg/L B LG R AL FE 77, A1 0.1 mol/L
HCI 1 0.1 mol/L NaOH 835 8575 589 pH 4354 5.0,6.0,7.0,8.0,9.0, 7EH Rl 1.0 % (KRB 50 i
JZ 25 °C Ll 150 r/min B T 4R H % 5 A, E B 208 R & i OF R 58 40 23 e ol BE I g
ODsofl . B MEHEE 3ANEL,

2O UL o R b IAR G R T B ) 46 B Mk B O 100 mg/ L AL % R T L ER B 5k b, R B R iR
BEH 25,30,35,40,45 °C 7EH R i 1.0 0 R H0O .pH="7.0 F& 3 150 r/min A/ PR HEFE 5 d.
FE L ELEE R & IER SR AN 0606 B I E H ODg, B .

DHEH A FIR TR IEFN B )G BT W EE D 100 mg/L B LG R LR R I B 0,
100,150,200,250 r/min, fEE R K 1.0 UABUSPH0 . pH="7.0 B 25 CH KM PRSI FR S 4.0
FE X ELA R IR R AN A 0606 B I E L ODg, 18 .

DR B F AR BB B W) IA R K O 100 mg/L B 1% R JCHLER B 3R Ak b, R Ry
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BIR 0,0.5%,1.0%.1.5%,2.0% (R4 B0 78 pH="7.0 R 25 °C 553 150 r/min (44 T I8 55
F2 5 AL R R B AR RS IR SN 3 Ot BE I 2 L ODg, A .
1.24 HEBNFAEZMRMBAENZMN

Bt i MSM B 323 B IN 190 1933 0.22 pm JE B A9 H A BEIE B ININIE T OB P a0 % R
0.3 mL, fii 4155 R i VR B QR F5 76 100 mg/L. 5 1.5%0,30 ‘C,200 r/min #E R K BE, B 24 h ]
FE T URGEEFR S d RIS 0 26 W 1% 55 % Wk o BECRI) P BAR €6 335 00 2 e i 256
125 FLABZRSEWNE

WA S Sy Cre 2B, (250 mm % 4.6 mm) R&E A 3 8h A V(0,025 mol/L K, HPO,) :
V(Z ) =40+ 605K 0.75 mL/min; #FE R 100 pLs AR 50 °C 5 47 8 WF ] 15 ming £ 0 9% K 210
nm,

HERG PRI 10.0 mg P LU R 45 T 100 mL 2 af, sl & Bink #l & 27 5/
100.0 mg/L W% 2155 25 bR HE W I A 3k sl AR #f B il 5 A% 1.0,5.0,10.0,20.0,30.0,50.0,80.0 mg/L Ay %
TR ENREA . B4 HPLC 2553 hVEFrE M £ .

RBERE G 4 mL i S AR B J5 B 2 mL &, 10 000 r/min B.0 1 min, ¥4 B3 GE T 0.22 pm
PEMEFT A VERR IR, o OB 3% ik CHPLO) JEATRE I . 75 A 45 b v pil 28 5 A I 0 Y8040 4% 1R 0k A7
Mg 15 2 21 85 2 I R

1.3 HiEAE

i FI SPSS 84 AT 80 B i b ST IR ANOVA #8471 £ F 4. Duncan £ 56 22 5 2.
2 b, Origin 8.5 W & .

2 HR5UE

21 FABZBEBEKRNSBRERSHLE

G SR B AT B 4 BRAE LA B 418 3O ME— e IR AR K N B 41 A R A P Y B AR
WL, 4 VRANTETED 218 2 B W 24 100 mg/L M9 44 T, 55 5 d Y R i 32 43 il 0 32.22%,
86.51%0,46.72%0,23.16% ; 76 & 41 % % I & W& & O 300 mg/L M4 F . 55 5 d 1 F& A 25 4 5l &
53.13%,93.33%,67.16 % ,38.37 %0 ; H i i bk RIT-3 X} % 41 8 [ i 3008 e i (P <<0.01)
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Table 1 Screening of the strains with erythromycin degradation function

o e B/ R/ %
YAk E 4%
(mg+ L1 RJJ-151 RJJ-3 RJJ-112 RJJ-9
A 100 32.2242.20V 86.51+2.13% 16.7243.61 23.1641.08"
BUHR
300 53.1341.36V 93.334-3.052 67.16+1.86% 38.37+3.217

U DC;2)A33)B;HD. AB,C.D R/R AR F X L1 8 R MR P<<0.01 KF LM BEMZES.

PR L B R TR AR RIJ-3 O J5 2 S0 e bk . Hy 2l L 2 2105 3% 0 S i e B 0] 1 R 1) o i 0 T I 35
M e JRE BRI A B Ry o o T B PR DA JE 00 e Ry - O AT 1 4 i T B A A 2 i
(7 s 2 T 15 B 5 A2 A B D5 ) A 0 T o 8 B R 2 B B B T P [ AR 1

Btk RIJ-3 48 LB P ARKIZ BT 30 "CEEHIR 2 d RWEHEEIEEE D, RII-3 mig 25
B IR HIRAED] GG R GBI 2R A)E AEAE 1 600X BAE T~ L.
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Fig.1 The morphological characteristics of strain RJJ-3 microscope (1 600X ) after crystal violet staining
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X Oy B AL B T Ak RIJ-3 #E47 DNA 4250, 16S rRNA LN Y5 . 4 3 (o) B » B 4 68 e L Tk
AN R B2y 1 500bp. 5 PCR =Pyl 77 4 2 19 17 511 $2 58 GenBank w47 BLAST , N 201 b BE
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Fig.3 16S rRNA cloning of strain RJJ-3 and phylogenetic tree based on nucleotide sequence of the 16S rRNA
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PRAFHADRE I S5 A ) AR SE B BF5E T %046 pH 2 5.0,6.0,7.0,8.0,9.0 2548 RJJ-3 T Rk 2 21
BRMAES . FEAIE pH ZF T B R 2 203 R B ) RCR Q1A 4 () R . S5 R R ] BE pH T s H
B 415 3 W R S RIS BN R S BRI R 3, v pH g 7.0 B RUR B AT 3K 87.5 20 (P <C0.01),
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Fig.4 Optimizing of the degradation condition
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PSR ZL LA . E 72 h S L BRARACRIAE 99.1500,96 h S5 S 100 %0 i Xk BE AL AS 5 0 7 4
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Fig.5 Effects of glucose on the erythromycin degradation rate by strain RJJ-3
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