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B OE:ARERTHS B —REF Y Bo-103 I EHRAGRIR ABEEGHRN WA Y
oA pHUEBZUBRTTOFTHE, 2RAW. 258 Bnl3 E R R A AR TS
B . BEB1g/dL, Z G 0.1~0.3 g/dL, B&HF 0.1 g/dL,##KHEME 60% ~80% ;3 Linds
pH 5.0~7. 03 Fr R 45 # 2% ~4 % ; X 8¢ 6t 18] 48~72 h; 39 /& 80 "C 42 90 min, 4R G M
80% vk k,pH {A48 % £ pH 3~8 2 /],
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Study on The Fermentation Conditions and Characteristics of
Antibacterial Substance Produced by a Marine Bacteria Bn-103

ZHANG Chao, ZU Guo-ren, KONG Fan-dong, LIU Yang
(School of Bilolgical and Food Engineering,Dalian Institute of Light Industry,Dalian 116034 ,China)

Abstract: The manuscript investigated the culture medium and fermentation conditions on the
antibacterial substance produced strain Bn— 103 which was isolated from oozed sea water. Its
stability to the pH and temperature were also investigated. The result showed that the optimum
medium for strain Bn—103 was: 1 % glucose, 0. 1~0. 3 g/L peptone, 0.1 g/L yeast extract, 60
~80% sea water. The best pH was 5. 0~7, 0 the inoculate ratio was 2% ~4% , fermentation
time was 48 ~72 h. The antibacterial substance was treated under 80 for 90 min, the activity
remained up to 80% , it is stable between the pH 3 to 8.
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MAESERE IR EYFE R EZD, Hit, &
FHREEYHEETHEAEYER ARHEEMN
RXEYFUFERERE SR AL TERHH
WEr REEEVMIARAMNY . FENEREY
REXERRKRAGYHERMELERE. NXA™
Y T AR BTEBL BRI Rk B B 2 OF
ERB AR Tl BRI RE R R s mig#
MAEVTLEE. CRAMBEEY RIS BEM
120, PR . 9 100 A 00 Y2 U8 0 B0 5 R kR R T AR
FBZEMAFEFHNETERRGER, £
EWMF—HRIBHEMBE Bn-103 FHEY RN ZREK
1 B BACHE IR .

1 #H#HEF*E

1.1 R
1.1.1 A4 WEHEHAE Bn-103: A KERBARE
WHERT 2 EERERE BB /A\BRE (Sarcina
litea) , K 8 7 IR & (Escherichia coli) ; H Ki&ER
ITW¥REY SRS TRYREMEDHEWEHE.
1.1.2 344

D #BrEEREt . SR EEARERES,

2) REEWEFE - HEM 10, BHK 2 o BER
H 1 g,%K 600 mL, 7187k 400 mLDI,

D MFERE . FIREEEREE.

4 REREEFE RBEEFEM 2 ¢/dL 3
BB
1.1.3 LE YXQ-SG46-280SA FHAFBEHESE
a8 b AT BT AR il ZHWY-2102C B 548
BiGa: LBEESNTNEHNEERA A HE;
TGL-16G @B LWL BT E R F U8R HlxE;
HH-6 ZUERKIBR LR EIB T R HlE;
SN,
1.2 XBHE
1.2.1 #ARBE—FHE BEREZHRE 20
mL SAKEH P EEE . BHA 0.1 mL #57RH
Bl (SR B A 2. 5X10° cfu/mL, BB EHK
10D, B=E=ABNBRSE, THFLFRALHESF
AR, A LSS (16 000 r/min B4 15 min) £
BV 80 pL, LIZS SR B4R I, 30 C T HE 5% 48
h, JEMEE /N NEE A NBRERESAE,
BMAR AWM 6 NPT, UEHEENRLRAR
ﬁ[ll]o
1.2.2 3##&H#EE

D BFERAFRAET  AREBERE RS
YN Bn-103 A R A0 B ) RO W AR K B9 B

R AEE BEOFMEKENEyBREE, &
3AKY, AT Lo 3D EARRE, & 1,
1 EXRBERKER
Tab.1 The orthogonal experiment

KFE WEBEEE ﬁﬂiﬁi BK
WE/(g/dL)  WE/(g/dL)  BWE/%

1 0.5 0.1 40

2 1.0 0.2 60

3 L5 0.3 80

2) REEAMIALE W HME Bn-103 B HE
—HIEAR TR, 28 C,180 o/min BIKEFEH
24 h, l—EBIA 250 mL BB =M+ ,28 C#t
KRS — L bk L 2. 1 E AR & gmm
B
1.2.3 ## @@ B l03 AR FTHEAHFXRSH
EEINY

D #BEEAR .- EL0EHNRBERSNETR
[ £y 7K 8 o Ak 3RS ) B ], YRR S R N A

2) pHEBRERK . BLOENEBBESRAE
AF pH &, 48— g o ] , 3 2 Mg 5 .

2 BREHH

2.1 ¥FERASASKEL

Wk 1 2.2 SERER AR RITHFER
R, WEARHGHIPERR . ERILE 2,

B3R 2 MRz K/ AT 4, & B R w3 K P
KX KRBHRFRE C>A>B, B KENE>H
BESEARTHBRRBETFNERKFELAE A,
B;C,, BN %Mk 1 g/dL, EE MK 0. 3 g/dL, W /K&
JinE 60 g/dL; X BEH A BBRE C>B>A, gk
RME>SEABR>EHEFE MEXEREFHEEK
FHAE A B G, A B 1 ¢/dl, EBHKO.1
g/dL. Mgk mE 80% . MiXI &5 Al 40, B R g
WHE Bn-103 KB MEY RN EEREREK
FRmE, RRABRBERAE, BHREET T P8
KEMBEHELEWMEREPENTENTE.
YEEFEPRES B, H B 0E KR &R
BEMEEBRRESHE, BHEHE Bn-103 =M
YR E L KHEAREEABREME MR
B MARENEKENERNEENELRKERE
Gr0e , TR B 22 B B M 0 K 3R A BRI B
REHF. B 1,2 A\ HHHE Bo-103 “MEY H 2
FIxt KB BRAFRENER \BREIMERE.
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*2 EXHRBRARKAKELR
Tab,2 The result of orthogonal experiment

B % REZER
RKeE A HEHE BEAMK [ 8 e B E 4%/ mm
BEWE/(g/dL) BB/ (g/dL) BE/% KB E NBERH
1 1€0.5) 1¢0.1) 1(40) 12.7 19,2
2 1 2(0.2) 2(60) 18.9 21.5
3 1 3€0.3) 3(80) 17.8 23.4
4 2(1.0) 1 3 15.3 25.6
5 2 2 1 14.1 17.8
6 2 3 2 19.1 22.3
7 3(1.5) 1 2 15.9 22.5
8 3 2 3 11.1 20. 4
9 3 3 1 12.3 17.6
K, 49.4 45.9 39.1
K, 48.5 44,1 53.9
X K 39.3 49.2 44.2
17
ky 16.5 14.6 13.0 5=137.2
¥
H ke 16.2 14.7 18.0
ks 13.1 16.4 14.7
R 3.4 1.8 5.0
K, 64.1 67.3 54. 6
K, 65.7 59.7 66.3
N K, 60.5 63.3 69. 4
B k 21.4 22.4 18.2 $=190.3
i* 1 . . . .
Bk 21.9 19.9 22.1
ks 20. 2 21.1 23.1
R 1.7 2.5 4.9

B1 KBRHERE B2 BRE/N\BRRE

Fig. 1 Escherichia coli Fig.2 Sarcina litea
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2.2 HEFEYE pH EXEBFMAE Bn-103 F~HH
i M B R I

Xt B B I B A IHI 46 pH {E. 205108 4. 0,
5.0.6.0.,7.0.8.0.9.0 #& 1. 2. 2 Jy gL Bt A7 M
B, 8RNE S,

®3 FFEE pH EX Bn-103 F=H B ¥ RATR M
Tab.3 Effect of initial pH to the production of antibacterial
substance by Bn-103

S 978 8 7 7%/ mom
WRPHE  wp BRE  ABRARE
4.0 19.8 10. 1
5.0 23.7 15.4
6.0 24.2 20.5
7.0 20. 6 20. 4
8.0 15. 8 10.8
9.0 14,2 9.7

AR MEYHRE L ZEEEK pH HTE
B 1T L 1R — b A 0 76 7 TR) 9 A K B B A A ) B
AR A EPEE AR RE pH HEKR,
REMAE, EH RS EF ) oH E.REMEY™
EAERMYR T ALE, BRI TR, BREHAH
Bn-103 ZERE R4k pH {H 5. 0~6. 0 B, KBS~
0B ) S T B\ B TR R BOR B4, LA pH 6. 0
AR B s T pH 6. 0~7. 0 XM KBRA KE
MREBCR B .
2.3 E#MEXEK Bn-103 FHEFEED R E
Lo

WIE LRI TE TS Bo-103 AKHE R T I 5F
FEW =R, 7E— B E TSR —E w525
PR AR B 1%0.2%.4%.6%.8% . 105 EEf &
AT RS, SR WK 4.

F 4 EHEF Bn-103 70 E MW R AR 0G
Tab. 4 Effect of the inoculate ratio on the production of anti-

bacterial substance by Bn-103

BRI B B/ % P AR
BRARRE KRR R
1 23.2 12.4
2 25.6 16.5
4 23.4 19.7
6 21.5 12.3
8 21,2 11.5
10 20. 8 10. 2

E—EREEP . EMERNZ L EREPMEY
AR, ETMEEHEYRE=YHE. BRER
STEORF T RE M, EMEYREEATERE
kAT EERR ST HEFERAR,
EREN A, WA RKMAE 8™ &,
M AE 7= SE B B Rt R AN B N, R LR iR
o4t Eme,

2.4 BEFERBERIIEEB-103 FHEEEYR
9%

I A B IR B MR 4 5] O 25.50,75.,100,
125,150 mL, AT E AR . HRAEK 5.

F5 HEFEZHHRT Bn-103 FHEFEM RH W
Tab,5 Effect of volume of culture medium on the production

of antibacterial substance by Bn-103

MEE AR/ mm
W &/ mL
BEARRE K% A R
25 23.5 11.3
50 28.9 14.5
75 26.2 18.2
100 21.5 22.8
125 18.2 19.5
150 16.8 15.2

E—-ERRHERN—ERREELMGT 5
FERKBEBNELLEMEANEE BEENEZ D
SHERRE KN E R E, fES
AT, 3SR B Y 50 mL/250 mL B, AR
Bn-301 % ¥ 7™ 1 B 49y o % e 320 /\ B BRI 400 O S 1
B8 LR BN 100 mL/250 mL B, X K7 3R % K
HEMEE R, NARE R LU W, B3R A8
FRAMTFEMBEZRBAEAEERA\ER

C HMTEEE.

2.5 &EHE. HEEKBESEFHAE Bn-103 =
HEMRX R

S ER % BERT ] 43 91 24.,48.72.120.144.168,
192 h, M EHMBEE N, Rt e Ll EER4E
WE,%RLHAE 3,

HHEMEKERE —EHEN, —REEMEL
TREFMBFATEHRSBAKY BHENEYE
XERB.ZRFAREH . AZEENRE™Y
e A, BB 3 EA L, R Bn-103 £ 24 h
MRIFIEHE AR, 120 h BFEKEE, )5
HARES., BFrFENEY RN EERNRER
EM.MENEERERRABT M XBHRAKHE
WENERIFHNER 48 h, & A\ BREME
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MRBGHEERE 72 h,

_ - KEHE _
3 ey e
g 3o ~—ODfE 435
@ 25f 40.30 g
fm s]
#E 20} 40.25
&
15F J0.20
lo L 1 i 1 1 L 1 L 0‘15
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REERS /A
3 RERE.EEEKS Bn-103 FHEWRAX

£
Fig. 3 The relationship among fermentation time, myce-
lium growth and production of antibacterial sub-
stance by Bn-103

2.6 HHEHE Bn-103 FHHYWRBIBAMER
2.6.1 #ARZH REWRELE,TE 70.80.90 C
FOKH. 4 HKE 30.60.90 min, W EHMEE
B ERNE 6.
£6 Bnr-103 “HEWRAREERE
Tab. 6 The thermostability experiment of antibacterial sub-
stance produced by Bn-103
M B E2/mm
7K # B [
XtH 30 min 60 min 90 min
(70°C) BEABRE 32.8 32.6 32.8 3.3

XBBEERE 236 23.7 23.1 22.9
(80 °C) MEMNABHRE 32.8 32.9 31.8 28.6

;B

KGBARE 236 23.5 21.4 19.6
(90 °C) MERNABIKE 32.8 29.5 24.0 20.8
KBBEAKE 23.6 21.3 18.6  16.5

MERCHA,EEREMNAS, HEMNEK, F
HHE B30l MY RN MEEYHFETAR
KLHE 70 CTF A 90 min, X R4 E Bn-301 7=
ERMEEEY R EEE A K80 CLH 90
min 31 B 4 R 0 PR R BB fE 8020 LA 1,90 Chb3E
90 min B Y R IEHEAR B 60 %, U6 BT B A #A
BREMLER,

2.6.2 pHEA&EH EEBHEBLESHEZE pH
{H% 2.3.4.5.6.7.8,9,10.11, KB K & 30 min, i
EHMEEEERLET,

M 7 W, 78 pH 3~8 Z [, M & ¥ IR i& H

BHAK:; % pH 28 pH 9 B, MEYEFE AR

PEMG:Y pH AR 10 U Ea, MEYHREHTE S
ER,
#7 Bn-103 =HEH WK pH BREMIR K

Tab.7 The pH stability experiment of antibacterial substance

produced by Bn-103

- WHEER/mm
B PHE g mmE  ABRAKE
3t H 30.7 22.3

2 19.2 12.0
3 27.1 20. 4
4 29. 6 21.2
5 31.2 21.8
6 29.4 23.0
7 29.0 20.5
8 28.6 18.6
9 15.2 11.0
10 x x
11 % x

3 & ®»

DD WHHE Bn-103 =M E Y RE R FER
SHER XEENERE,EHME 1 /L, EOK
0.1g/dL, B¢ &E 0.1 g/dL, K INE 80% , 1B
K20%: 3 KpEAKE, W& 1 g/dL, EA K
0.3 g/dL, B &% 0.1 g/dL, /KB ME 60% ; 18
K 40%, R
2) WA Bn-103 ZEE R EW G pH 5.0~
6.0, R AT B 2%, B B E 50 mL/250
mL, MR A BRAMBE R R MAREFEY
% pH 6. 0~7. 0, M ARSI 40 R AR R
100 mL/250 mL, % KGR F KEME IR BT .

3) WA Bn-103 35 24 h# AXM B LR
1,120 h R B A K g, XF K 8 7 IR AR B\
BREANMEZXRBEHERNBE 25N 48 b
172 h,

4) B Bn-103 P B 9 5 AR E
BRL7E 70 C T ALFE 90 min, I E Y A W1 AR fb
AK;80 CALFE 90 min M EY R IE R E &
80% LA E,90 ‘CAMEE 90 min MY R BEHHEE N
60% ., 7E pH 3~8 Z ], MEYHEAMEHERR
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Jo, % pH 2 5% pH 9 B VMRS IEIE S 5% pH %8 10 BEAT M EMRE L 2,
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