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Screening of Sponge Stelletta tennui Associated Anti-microbial Bacteria and
Their Synergistic Effects *
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(Marine Bistechnology Laboratory , School of Life Science and Biotechnology,
Shanghai Jiao Tong University, Shanghai 200240)
Abstract: A total of 104 marine bacterial strains were isolated from Stelletta tennui around Sanya area of South
China Sea by dilution-plate method and were screened for anti-microbial activity on Escherichia coli Staphylococ-
cus auren, Pseudomonas fluorescens , Bacillus subtilis , Aspergillus niger, Condida albicans and Pacecilomyoes vari-
obil by agar diffusion, paper disc diffusion assay and cell concentration counts methods. It was found that 23
strains , which are 22. 2% of the total isolated strains, have anti-microbial activities. Among the 23 strains, A0S,
A08, A72 and A75 were morphelogically, physiologically and biochemically characterized and identified to be the
genus Bacillus. At the same time, it was proved that there are positive and negative synergistic effects between or
among active strains, e. g , as for A72-75 combination, an obvious enhanced anti-microbial activities on inhibi-
ting Candida albicans and Pseudomomas fluorescens growth was observed than A72 or A7S.
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Y. CHIERERA SS9 R d X B ME AR . RS TR — 18
N, BEABHPEIRANEY, HEKGHENEE, RTUEIARTEFR
RERBEMEHEDER, ARIOSREEYRARH & MRS R D — &858,

ARRSPEHENRR PSR REEBERRBTRT, BT aARELEAILHE
BAPHBAELURRGEERF CHRFE A ORI R HLHRE, £RE,
BHRAXMEYRTIRARIBITED . AXAMET AP EESAEE LR (Selle-
tta tennui) PRERAVIREEMEFAE, FERASMRAFHDRBNATIR, X5t
TRNMNESRIBFABEEYRSERANER. TS K28 REEY R~
AP BRAREEZ L,

1 #ES5H*

1.1 B4

HEETIGER (Seelletta tennui) K AREHEE =T ESEE, dhERFEEREY
R EHAMTREE,
1.2 EEENS . 4

HAHETENGR (Stelletta tennui) TR AT VIR 1o’ AR FLEALE
K, RBHBERERBESRA T AL AREN S NEEARKIEREERE, K
BEE, RERGISH R EL,
L3 miEENENGR

KB K E (Escherichia coli) | £ & EERE ( Staphlococcus aureus) . FELZE
FAH®E (Bacillus subtilis) | HCMRBHIE ( Pseudomomas fluorescens) . Bl ( Aspergil-
lus nigers) . IR BER (Condida albicans) . SEEHE ( Pacecilomyces variotii) 7 fp
Bt E (BT EREBRRA YRR . REMBRATIRY 8, BREHE
MRS R %, 7 KRS RMEBEIIMZ, S1EEEE 9 K,
1.4 BTEESEFTENFEEDILE

LSRR [5, 6] #TESUE, FXREA, SRR, SELIHRE.
ME-BRIRALE . RBKBERAK. BEXE (7, 8] MM B R A,
L5 RE#EHEREMRE :
L5.1 BEEAFHUEGHPIETEY: R 28T 48h WAEEM 10uL, #ITARA
HRHE, R WEFBEERTA TS AREMNSRNEEAFEEL (SERY
ImL) HEREF. HHRE 100 IENEBERATHERE (K%, iR B dNE
BSMe (AR EEN Smm), B LR ENERE S HEE MR,
L5.2 JSHERMAMEB MWt . R B3 72h IS FIR 4 & 8, 5001/ min B
4> 20min 8 £, 0. 22um BUTIEEREE, ZBMZBERI 3 K, SFSASKGBRMS
'Y, HSmL ATHEKFREROWIEELBR, B 28CEk 24h, L1 1/5
(V7V) BB 1E 100mL SEERE R MARRSMERY), 28°C . 150r/min BEHIESE, LIBAE
IMESMRER YIS PR B s (X B8, R 12h BRRE 3ml, A ARBH iR g
FHEEFREA A S B EU T AR IERAMER Y R EHE, ¢ = (M-
N) /Mx100% , . o AMEAERSE, M OVEEETTES R BUHE AR I 355 76 9 10 40 T 25
B, NoABEIRMBSMER ST RS R A0SR MR,
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2 ZRGitie

2.1 FUHBSESHEAENHRE
SrEsfaR 104 BRANEE, Hh 23 BRAIENENE, 5 22.2%, BRME 1, BHERE
REFEHAZAESY, BY-EREAHEASORAMEYRR. HibEaE. &

SREBEEYRPEFTE, SREEYRT R SH 20 1 Bl
F1 HHEEHRD 2 HARGNALR

B W
zz Escherichic  Staphlococcus Bacillus Pseud: Candid, Aspergillus Pacecilomyces
A0S ++ - - - e+ - ++
AD6 - - + - - - ++
A0S - - 4+ - + - ++
A09 - - ++ - ++ - -
All - - ++ - + + +
Al2 - - + - ++ + -
Al? - - ++ - - - ++
Al8 - - ++ - - + ++
A20 - - ++ - = - -
A2 - - - - P e -
A39 - - - - - ++ -
AdQ - ~ - - ++ ++ ++
A4S - - % - - - ++
Ad6 ++ - - - - - ++
A57 - = - - + ++ -
A63 - - - - - ++ +
Ab4 ++ - - - ++ - ++
A69 ++ ++ - - - - +
A70 - ++ - - - - ++
A7l - - - - ++ ++ ++
A72 - - +++ - + 44 ++
AT5 - +++ ++4 + + ++ +4+
A7 - - - - ++ - -

T - RREANEEDNNER, + ERAPERE, + + EEOEEEAELER, + ++ AN MEE,
BRAIKEENGR

h#FE L ATFE L, 3 fE2KHME Staphlococcus aureus . Bacillus subtilis # Pseudo-
momas fluorescens £ 12 FpIEIE, HIEPEEE 60.9% (14/23); ELBH Aspergillus nigers .
Candida albicans . Pacecilomyces variotii BIt5P1PE i TEHEE A 95. 7% (22/23); Xf Esche-
richio coli AT AAA R MAB N EIE, BH 3 iAW EALE, A0S 3 Candida albi-
cans, AO8 F) A72 X} Bacillus subtilis, A75 Xt Staphlococcus aureus ] Bacillus subtilis ¥4
WEMMEZER, Hb A7 MHE 4 BEFET, B SKEEEE. BI084
RER, BEAENARME. A0S, A8, AT2, A75 X 4 BRiIEHEMMERE R, FI®E
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HIFZAL, SR A08, A72. A75 #8%f Bacillus subtilis BIEHME; £990% fy R R
X T E 2 KA RN BT AW HIBR" ", X Escherichia coli, RAT1ATHIIEHS 40
HEREMAASMMER., B0 LR, RIESE A0S, A0S, A72. A75 X4 4
FHHTESESERE SN, FANHTARAGHES KRR, LUNKRAEH
HERNAE .

2.2 BEENESHUISEREAHES T

WM BE S — A 2% ~4% ", SCEGTERH A0S, AO8. AT2. A753X 4
WHRTE 2% ~4% HEEHENEKRIF, HAEFEMENE LS,

A0S, AOB, A72, ATS X 4 M HHMIESH AL SN EEENE2, X 44
WET RSN EHYE, VITRBREREE; SWE, HEE3H; 354,
A0S 1 ATS FHEHR, PSRN, A0 FRME, M, A7T2 FHP LR TR
A, FRER, PRORMNAG, BAEKGEESR, BREEERR AT2, ATS,
A0S gPRHTE, A75 AEAYE; BRLIRATEEEE; A0S, A7T2 BEHLBIER, A72, A75
LGRS R . REAEH~BRATS; BHil: AS4mRNY=%, §&E, &
k.

%2 FHEEKOEIERSHEURERSH

HE EHEES
oH A0S A0B A72 A75
R G G* G Gt
A& KA 3 ~4pm 2~3pm 4 ~5um 3-3.5um
TERE A R R ¥R R
HEBRE Hir *f HA BRe
-5 1. Omm 0. 5Smm 0. 7mm 0. Smm
BEEE =35 x p WEA
FHAX SR wE AR LSRN
= EhiE + + + +
TR AN + + + +
EWIR B - + -
WA - - - -
HEFIER + + + +
iR + + + +
b3, 2 bl + + + +
EmuEmEs-S - - - -
kiR Jiup L] + + + -
ZFEmORA - + - -
TEM KWL R - - - -
BT - - - -
EFE. 4. 3% a + + + +
WM EE AR - + + -

W o+ RARBMERN, - RAMERN, B3 KEEZRNER
BRMEETSREMERAE R, RIS (7] M (8], ATLABIEHHIAX 4 #%
WY R TR AFTEIR (Bacillus) . AO8 FI A7S FA/DFHUFFEE AL, 1H A0S 71 A7S
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LEAFR, A0S RAEEERNRREL. A0S, AT2 RIEFHRATEMLL, B A0S fl AT2 8
BE7E 7% Iy NaCl thi= 6, sXab 2 Ba] R R i T 2 BB R IR PR R BE P B
2.3 FUEEAAHHENE

W PR Y A LA BB 40% DX R, BATHEM B RIFFE TR —8H PR
AR e TS E - B R-H R AR PRSI RIX AR, T IR
%t AGS, AO8. AT2. A7S HERHAFAASHRAENRABH AT, &R
RFE3, AEIAUEDL: RARETE, ARAEENER A0S, A0S, AT2 BIEE
BHE ] -8, XHF—FIEL THRABEREESE.

F£3EM AOS, A0S, A72, A75 iX 4 BRITHERE IR L BL T ERl R B . A2,
'A75 AT Pseudomomas fluorescens, Candida albicans ¥ G BN TEH:, "&£ A72-
75 AAMAB MG EMHRENE. MERTERREEZAEFEEREHR
R, BIN: ATS BN Aspergillus nigers HTETMER, HREH ATS WA G MEH H
WO BAOMEE;: A05-72-75, A05-08-72-75 4 MITETE S H A72-75 1 A08-72-75 &
BHEENSS, X B RN 2 B HE 8 6 E RN TR T #MER
BAEERE A RN EAEER .

3 A0S, A8, AT2. ATS RHASWKNNER (NAE]E mm)

i A
Rk Escherichia S 4 Bacill Pseud s Condid: Aspergillus  Pacecilomyces
AD5 7/ / / / 7 / /
ADB / / 16 / / / /
AT2 / / 20 4 4 / /
AlS s 13 i5 / /7 9 6
AQ5 08 4 7/ 7 / 7/ / /
AO5-72 / / s / /4 / s/
AD5-T5 / /s / £ s /s 9
ADB-72 /s 4 / 7/ /A / /
AD8-75 7/ 6 18 / £ /s 6
AT2-75 / / / 9 13 / 4
AOS5DB-72 / ! [ / / / /
AD5-08-75 / / /s / /s i 16
AO0S532-75 / / S s £ /s 16
ADB-72-75 / / / / / /S 15
AD508-72-75 / / / / / / /

H: /7 EERAESNEE, BEERNHBAERD, IAEREAI KEREREKFHE

Py AT EPEER IR AT2 7S HAEHITTH R, FRAE1 582, @1
08 2 88 A72-75 BSMERGE ST ERUR BT A2 MIATS 85, M TIEIRE Con-
dida albicans, FEHUMRAMBEIE LIB B M AT GHREE, M F R AmmR R
WEBELM,; MM 36h BFHMEI RN 19.2% . X THIRE Pseudomomas fluores-
cens, ¥EIN A72-75 MUANBRERYIT LS EREEE R4 K4 K EE R KAMRKE,
A8h YN E EET L 71. 36% , 6] W, A72-75 HEGEATILBEBBLHME Candide al-
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bicans , Pseudomomas fluorescens $6IRE AL KNG, HERHAFEHMEEE.
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B 1 &SRB M C. albicans £ H2 EmRRIMER PG P. fluorescens (¥
AR LR Kk
—o— C. albicans ,—a— AT2 + C, albicans, —o P. fluorescens, —a— A72 + P. fluorescens,
= A75 + (. albicens,-o- A72 - 75 + C. albicans & AT75 + P. fluorescens , o AT2 - 75 + P. fluorescens
3 it

ERFAEAUMERBUTER: (1) NAMETHARHRL 104 hgHEAN, H
23 BRRATEATENE, SEMBIIMMAEN22.2%, (2) KRBT 4 RFPEEER
EHADS, ADB., A72. ATS M, EFHENEBEEUESEBALITIHHIA
AO8 1 A75 % X IRFRYERI /D FHRFFE, A0S 5 A72 B = [CHATER S R, 4
HERAWETE, £2% ~4% HEWEAKRY, 3) BRAAAIBAAREERA
AT RS A ERE LA R 8RR, Hob A72-75 A M THBZRE

FHIOCER A RERA S ERERPRZ, WERRBENR.
B £ Wk
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