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M ZEIWHRITE G EE K Erwinia
sp. 5-8 BYTH it R R EE LRI

AW E A R E MR
(L FHRE HEMEE TREER IR F5 2660712 AREBHR FEHEFIH.
W7R % & 266061;3. BREHER BHEYHEEYRELZRE, K F8 266061

B E NS H TR IRTE - RABRBT RS NER G RER A F YR EA SRS B4 NEL
MM AUHKBEEPRARE - REA AW ERRN T RS N EARA T T TERERER TN, &
REA RFANRXKER (Erwinia), AZ LA TRIA XL BLAHRAT IR L. RV ERABELE N . REAR
HNEEH  RERE AR TR A S WA pHE NS 0O, RBEE N 25 C. R E N L5, BRERE 0%, B/
BEH 1S Vazg P Viegg =1:100),

KER AN R XEFHEEE RERE oM RELAHLL

FE S 2E:Q939.9 XERERIREG A XEHE:1671-6647(2015)02-0270-09

B2 B B TV R0 26902 R T AR OR A A O VR E SR AR B ML, 4T
B Rl TV AR 0 75 2R A SO 0 VR IR A A B T L R TR R 2 AT R 0
VRN . 1l 4% LD EAR - e R OB 40 ) R OR R 7% 0 Takenchi A1 Hatano™ | Lyimo 4577
Arunasri %77, Tamura B Sakanc™ BIARSE M £ HZUREbE - 58 408 1 05 HOATEE, FIANE, ot T L0000 bR X 60 B
A 0 AT D4R e B 0 B 5l e 8 0 A L B R S LA 7 0
VERI IR KOV AT R E RS MBI R IR . A E 8 LT - O o I £ 5 A R

ABFITL 6 B AR VTR B R4V B BN M 4T AR R VR A o 467 BR PR AEAT T 0 7
O 4 2 fH — DR 35 6 AT BR T ) 80 8 1 L 05 M T B 58, X% BUHEAT T B0 I RE B LB
ROUKE A HXEHR B F SEEAT T (0 BF 50 T 01 30 HE A pEL 35 Yo 48 B X0 L2
VA B PR T R 1 AR T SRR VTR
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1.1 ETFEMERIEH

B R EREEREFEYEEY R ES LR EMAEYRERE, 2% 8 ) FEERMN IS M ARIR R TR
B 467 BREEAR .
TBARAE £ EH OB ERE (Staphylococcus aureus ACCC 01331), i1 2280 E 1R 47

1.2 BERE
ARG R EA MK 10 o, BERIH 5 g, BALHN 10 g, 35U 15 ¢, AWK ERZE 1 L,1X10° Pa PR
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K 20 min,

TR B K 3R H (Zobell 2216E) . B A M 5 g . Be M 1 g, AT B KR B 2R AKHE 2 ¢ 1 AR LL 41 I 1 A9
BHEAZE1L,121 CTFEBHKE 20 min,

MR RBEEFRE EN S o B 3 g  ARBKEARE 1 L, pHFEAE 7. 0,1 X10° Pa T{BHKE 20 min,

1.3 JMEEEERETFE

BEAp A PR IH w4 IR AR . 7E Zobell 2216E B3¢ 55 PR FRIZ, BT 25 CHEFHEPHER 2 d;#k
BAE T T2 5 mL Zobell 2216E ¥ #E RS (A H 15 mm X 150 mm) i, IR I R 2 48 R 85 35 (25 °C,
135 r/min) 4 d; B 1 mL &% ,12 000 r/minE.(» 15 min, B FIFHE S .

D& BaHERE AR E, AR Bk MEN B EER. BETREFOHSEHKEAER
JKFRE 1000 %5, 200 pL MAE B 3G 36 TR T IR T 3 50 5 8 S5 W A BRI A AR B AR 5 1 5
B ER B 150 L A4 EEARFLN .37 CHE3R 15 h MO M B ER. &5 MW/ 8 sk
H— S Eimmai, WEMHENER, BER 3 K, ITEFHHE.

1.4 FEEEAKSSHABREAR

53 LA 4 G0 7 ) R AT L AR 0 A T L BRSBTS R L R AT B i N B SR B
PROEX 5-8 WHAEEHETINE, TER 1.3, USROG HAKREAESE, UKRER (100 mg/L) &
T ER (100 mg/L) g FHART IR L ) i A B 3 37 2 4E o 9 Pk B, AR 0 00 iy Pl A /N e T R

1.5 BEHUHEMRHNITEESRELZTAN

Btk 16S rDNA ZF ) PCR ¥ 3 1% MCER[12 19647 . 0P AR & Wi £ Y AR FR2Y 7 58 180 65 U
JF 4R 5 GenBank ¥4 & BEAT AL 1E LU B 23 A » 8BS S 0 B 0K R 4 58 R B H T BioEdit B #E47 ¥ 41
ECX S 1 MEGAS. 0 K 5% F 48 3% (Neighbor-joining Method ) # 1T R X B #T MBRLERTH .

1.6 EFFEHITEK S-8 ERXREMEFTER MM E

D& BORHREAAE, o510 T HFENNFRE LN & RE U0 TR SRR 2k .
FACEE RBR D AR FIBRIR CREME . 2008 R0 3L FUME AR L AT I M S ) » AN Rk BE (0. 0,1, 5,3.0,
4.5,6.0,9.0), N[ REFFEF (15,20,25,30,35,40 'C), A[FH#I 44 pH {E(4.0,5.0,7.0,8.0,9.0,11.0), R
3 W& (100 mL [ =AM PR E K 10,20,30,40,50,60,70,80 mL) A Al B fp & (0. 25%,0. 50% ,
0.75%,1.00%,1.50%,2.00% ,4.00%,8. 00 %) X Eikk 5-8 WA K SMEFE RN EM,

2 #ZRHWT®R

2.1 HEEEEKRFESR

P& S OB A IRE NS B R AR Bk, 4 467 BRAM AR B bR R BE IR AT T M IS AT . 2 %
IR 73 B AR AL A G R E . TG B T 12 AR BTG MR B AR, BVU R G TR AR I 20 2. 600, KA R i
RLFR. R LWL ER S-S XEROHERERAHEWMEEE. ZEEAT FIT AR
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Table 1 Antibacterial effect of twelve antimicrobial bacteria and their survival environments

Fo3l EH#HS WEER/mm % E % B B R B
1 1-2-3 17.6+0. 26 108°33'57"E 21°45'51"N TP I £T A ARAR R + 8
2 1-3-1 17.8+0. 34 108°33'57"E 21°45'51"N TP 15 2T A ARAR 2R + 8
3 2-2 22.5+0.43 108°35'52"E 21°46'09"N TR B LR MR 3R b
4 2-3 20.740. 33 108°35'52"E 21°46'09"N TP I £T A ARAR R + 8
5 3-4-1 22.040. 25 108°34'43"E 21°45"42"N TP 15 2T A ARAR 2R + 8
6 4-4-1 22.3+0.86 108°35'26"E 21°44'51"N TR B LR MR 3R b
7 5-2 17.440.83 108°35'24"E 21°51'06"N TR B LR MR 3R b
8 5-8 24,540, 83 108°35'24"E 21°51'06"N TP I £T A ARAR R + 8
9 6-4-2 20.3+40. 74 108°35'23"E 21°51'36"N TP B LR RAR R L3
10 6-9 16.7+0. 38 108°35'23"E 21°51'36"N TP B LR RAR R L3
11 7-3-1 21.740. 60 108°36'32"E 21°51'06"N TP I £T A ARAR R + 8
12 8-3-21 21.940.33 108°36'24"E 21°51"11"N TP 15 2T A ARAR 2R + 8

2.2 EH/RSSHEFEERR

Bk 5-8 A b VE WX JLAR R L BRI AR R T a2 R N @ O AR E R TR E .
PR R ORI AR N R AT R A BGR MR R
R2 HRSSEBLEAMNELEENARNNEEE

Table 2  Inhibition scope of fermentation supernatant of the strain 5-8 to common funguses and bacteria
R R IIRA R R PNE LA KA JRTE SHRABHRA
W E EZ/mm 19.14+0.35 17.940. 41 18.14+0.26 16.140. 46 20.3+0.51 24.6+0.64

WA 1B, Bk 5-8 MR E M E XTI RER (100 mg/L) AR HFER (100 mg/L) M5 E
He, Bk 5-8 WMEEEBRERTRRER ETVFERNMBE G LB, bkl 18, Btk 5-8 WiE
EPE B, RAREFRMFRTR .

L “5-87 B BR 5-8; “Xf ORISR

B1 PRR

Fig. 1 Antibacteria effect
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2.3 EMERHSTERESRERESN

FIF 40T 16S rDNA 38 7 ¥ % stk 5-8 AP FEE 4 DNA #1798, KB T KEA K 1. 4 kb 17 16S
tDNA £ 51, & LX) 73 47 5 B H AR SE GenBank 45 & . 4R TN = JX867759 (5% 3) . AWETE Hh i HE A4 1
HE S GenBank $4EFEH U & Bk Erwinia piriflorinigrans ) 16S rRNA IR E R & 1A 1%,
HRILPETE 98 %A £,

x3 DHEEYRTFEERNSTEE

Table 3 Identification of antimicrobial bacterium based on their partial 16S rRNA sequences

oM KE/bp A o B R T R AR/ % S
5-8 1 448 Erwinia piri florinigrans (GQ405202) 98.52 JX867759

KB Bk 5-8 119 16S rDNA R FHEF )5 GenBank $04% FE F A L1 88 15 M W Bk Erwinia piriflorinigrans
i 16S rDNA FFFIHEAT X, FI MEGAS. 0 84T T i HMET REREW, A 2 Fin. 45R%K
BT, 0 ok M B 0 A BRI 1 TR Bk 5-8 A 4l B 38 (Bacteria) A ZE B B[] (Proteobacteria) ZF JE B 4§ (Gammapro-
teobacteria) B ML X R B @ (Erwinia) ,

50 Erwinia toletana(AF130910)
—C Erwinia persicina(U80205)

Erwinia rhapontici(U80206)
?E Erwinia sp.5-8

Erwinia piriflorinigrans (GQ405202)

—|: Pantoea rwandensis (TF295065)
99

Pantoea rodasii (JF295053)

78

—_—
0.002

B2 ViHEEERR Erwinia sp. 5-8 1] 16S IRNA B RS X B W
Fig. 2 Phylogenetic tree of Erwinia sp. 5-8 based on partial 16S rRNA gene sequences

2.4 ¥EF&ZEI Erwinia sp.5-8 £ K BIEEES WA E

2.4.1 REBRRHL

AR AEBEX Erwinia sp. 5-8 AKX K BERMEIEENZ W ME 3 fin. EREBY, Bk Erwinia
sp. 5-8 BRER A PR WA VL AERM TR BEA R - ENEEEYR. 53 BREGE DO ML, friE
HMRBEEKERKEYAREERK. UEAKBIRER, REBEOEE SRR, B2, ERAERHEE
PER/IMRIR R 2 B > B8 > S0 8 > TR R BF > TS BR 8 > B iR 8 » TR I 2 B 1 iR o e R RUTR
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Fig.3 Effect of nitrogen sources on the growth and antimicrobial activity of Erwinia sp. 5-8
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2.4.2 REBRHKL

AFRBIEX Erwinia sp. 5-8 BB KRR Z BRI EE R ZRNE 4 PR, SGRKW, Wk Erwinia
sp. 5-8 X BLME | XUME | SHE S RE B MR R OF P AR PL R G AR IR . DA AR D BRIR N, DU T B 5, KR
TL BT R /MR UR Ay T P B > 2 LB > AR > TR > LB > SRBE > 2 2L

EME
S = D W e Ot

:ﬁ*ﬁ EE EFE %%;ﬂﬁ I R R
Bl 4 BRIEXS Erwinia sp. 5-8 A KL I L B9 52
Fig. 4 Effect of carbohydrates on the growth and antimicrobial activity of Erwinia sp. 5-8
2.4.3 3RBES Erwinia sp. 5-8 R E E M3
BRBEXN Erwinia sp. 5-8 K KM IEER I ME 5 fix. $REH, Erwinia sp. 5-8 7£ 15~
40 CHRAKIF - EED R, ERERN 15 CRFMT BERAEARKBRAZE Hig " EMEMEY K 1£
25 CHY, MM A G ERBIRE .

o
(=]

| omEEE R
o8 - ,4: o ot
3 - £ e -
£ 20 -
] NG
g2 ol 15 -
“
1. = 10
5 o
0 ] 0

2,4 ‘ 48 , 7.2 ' 9.6 1;20 . 144
t/h t/h
B S5 AREFEFRBEX Erwinia sp. 5-8 £ KW EE MK 0
Fig.5 Effect of culture temperature on the growth and antimicrobial activity of Erwinia sp. 5-8

2.4.4 #HEXN Erwinia sp. 5-8 £ kBRI EEWZH

1625 CHFRE T, AREFHREX Erwinia sp. 5-8 A K R ETEEZWME 6 s, SRR Y, Erwin-
ia sp. 5-8 TEFLFEN 0~9 T REEKIF = IEHEY BT TR K 0~3 A, Erwinia sp. 5-8 K FN= A MM EY)
BAHZEA K HEEE R E WSS MEEAE KB EEESE TRESE.
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Fig. 6 Effect of salinity on the growth and antimicrobial activity of Erwinia sp. 5-8
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2.4.5 ¥ pH (A Erwinia sp.5-8 £ KB W B ERH A

25 CHITHRIEFRELMNT . ARBIE pH EX Erwinia sp. 5-8 (LK RMEE R R ME 7 fin., 48R
R, Erwinia sp. 5-8 TEHI 4 pH AR 5. 0~11. 0 R ¥ BEA K IF = EE Y 7E pH=4. 0 KL TFA
BBAE K s pH=5. 0 B LW ik B K8 s pH=8. 0 B, B IE tE ik fe K{H. BT 0L, pH=4. 0 MW ERFE T
ANETFTHEBEREMEY R4, pH=11. 0 HRBEHE FEEERKRZE, MEGEERED.

4 - 30 -
25
3 =
£ 20
©
g 2 15 -
3
= 10 +
1 - g1 3 ‘
i 5 : e
I o O : 0 ~
. y o e 9.0
24 48 72 96 120 144 24 48 72 96 120 144 11.0
t/h t/h

B 7 i pHAEXT Erwinia sp. 5-8 4K RANE & 1 #0#19

Fig.7 Effect of initial pH on the growth and antimicrobial activity of Erwinia sp. 5-8
2.4.6 %% F3F Erwinia sp.5-8 2 K R I H &K%
AR EX W Erwinia sp. 5-8 194 KUK BB DL 16 A9 WAl 8 s . 45 RK P, 2100 mL
— AW R 30 mL HPEVR ECh 3000, KRB AP SRR R R AE K Bl K. HEWRBE KT
30 mL A, FEE SR E NI, KBS R P A A D, AR F R &R, AT T 508 1% Y 5 =
.,

3.5 - 30
3.0 L 95 -

" 2.5 Lo0 m
2.0 i i

= 1.5 5

4 1‘0 10 W B
08 L5 S aswi
5 0 T OMEE
0 .

2B /mL

K8 RWEI Erwinia sp. 5-8 AR KL H i H)# Ma
Fig. 8 Effect of liquid filling quantity on the growth and antimicrobial activity of Erwinia
2.4.7 BEFRF Erwinia sp.5-8 £ X 5 E E W8
AR BN FR Erwinia sp. 5-8 FAERMEBRITEEENR WA 9 Fin, FRRY, HEME
INT 1B (Vipzw /Viggu) » BBk Erwinia sp. 5-8 B9 K 58 FIK B2 VR TT B 1 BE & H0R0 =2 50 39 I i 38 K5 24
BRERT 100, JURIE EAE R E KBS R RN 2B T ERESEFERN 100, Bk
KRR BRI AT B S R R R B R R Y 1%
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Fig. 9 Effect of inoculation amount on the growth and antimicrobial activity of Erwinia

3 1 B

ZLAR AR 0 S B R SRR, TR T LA AR AR i s 1) 2 1 A W 2 ML 5 A B AR AR L S R
Yoo SPHE R AR M T AR R . B AT DR A I B T W 9 BT 5T AT R AT AL TR A B
B, RZEPELLRAEY M 8N AR B AR BT 6 R R AR E R AR . BEE E AL S
FERITRA s LD PRI AR ) P 3R A5 5 A0 T 351 D RE 2 e 0 2 900 165 1 4 RO AT T R IR R A ™= 0 A 155 R 4 Bt
Ji. AT EOBERE NGB X008 AT RN B LM MRE R R I P 89 476 BREPRBEAT I
PRI, B2 12 BREA BURITE MR BAR . P Erwinia sp. 5-8 MEERBA L, R AT R TR W RIE T .

AR A TR ER AR U AR SRR RERBEA GBS A AR, A EMARER
R X Erwinia sp. 5-8 B RBEF AT T WL WL 45 R B Erwinia sp. 5-8 7 i HEACH™ ¥ 84 1
WIRFAM N  RAERFE A EANR, BERE Y HHWE, RG KBHRE Y 25 C, W46 & B pH fH25 8. 0, e fEHh
JEHR L5, R AR 120, RSB E 30% . Erwinia sp. 5-8 BRI HERTER , 7E 20~40 °C, 5 0~
9,94k pH {HFE 5. 0~11. 0 YEE N, WA RIF =M@Y . HHEHR 0~4.5 I, lEHERE W ZLE K E
KRERMEE ST B B RE LR TR WAL KRS RS 2 8 A X 0 R R R
BELNZEH I RHEMBARARNAREEENFE, AT WA RN ESER. REBFRETERBERS
R AR T AHIRA ™ . RERA R QO FERTSR ISR A o B Al b 451 S e A T —
WS - DA i A9 T 2 R SR AR U O 3 B0 B 25 ) B9 T R 4R L BT IR 2 85
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Screening the Antimicrobial Bacterium Strain of Erwinia sp. 5-8
From Guangxi Mangrove and Optimazing its Fermentation Conditions

MENG Ling-yang"?, JIANG Wei*?, ZHANG Pei-yu', LIN Xue-zheng’*
(1. Environmental Science and Engineering , Qingdao University,Qingdao 266071, China
2. The First Institute of Oceanography, SOA, Qingdao 266061, China
3. Key Laboratory of Marine Bioactive Substances , SOA, Qingdao 266061 ,China)

Abstract: In this study,an antimicrobial bacterium strain, named 5-8, was screened and isolated from man-
grove of Guang Xi by the method of agar diffusion using Staphylococcus aureu as the indicator strain. The
results of molecular identification and phylogenetic analysis showed that this strain belonged to genera of
Erwinia. The single factor experiments on the fermentation conditions were conducted and the optimized
parameters were as follows: the best nitrogen source is peptone, the best carbon source is glucose , the
starting pH of medium was 8. 0, fermentation temperature was 25°C , salinity was 1. 5%, liquid volume in
erlenmeyer flask was 30% and inoculation amount was 1% (V eq tiquia/ V autrient solwic =1 ¢ 100).

Key words: mangrove; Erwinia; antimicrobial activity; phylogenetic analysis;optimization of fermentation
conditions
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