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Isolation and Identification of Antibacterial Lipopeptide
Produced by Bacillus amyloliquefaciens C-1
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Abstract: Bacillus amyloliquefaciens C-1 is a newly isolated strain from ready-to-eat food. Its fermentation supernatant
showed strong antibacterial activity. The crude lipopeptide was isolated by acid precipition method from C-1 fermentation
supernatant. The antibacterial activity of this lipopeptide was verified. Then, Bacillus cereus MS10362R , Bacillus cereus
CMCC63301 and Escherichia coli 0157: H7 CDC157 were selected as the indicating bacterium to track the antibacterial
activity. The results showed the inhibition rate of 0. 1 mg/mL lipopeptide against those 3 strains were 96% ,75% and
93% ,respectively. In addition, C-1 lipopeptide had very stable antibacterial activity under high temperature, different

proteases and solvents treatment. The results suggested that strain C-1 had the potential application value to be developed

as new bio-preservative.

Key words : Bacillus amyloliquefaciens C-1 ;antibacterial activity ; lipopeptide ; food-borne pathogens

BEIREEON RS BRI E Y R R — 2
o JRCERT , 0 BT IR IO B A 4 i Tl B O
i) B — T, B X B IR S5O0 T ) e R A W 75
FIBEIEN T H BT RR Z — o AT R T L™ A
VFZPUREP T, GRS AR RIS, Hop
UK RN Ik 28 LA o 1 A g TR R AR
Sutyak 5 RS B i A= T L i o 20 B L — R
VER ZFFAT T, HBE IR b X 2 ke i Bl fin
AN ACFLBEBR A D HEOR , oA Bem w5
AN % . Romano %5 MM VE K} 2F L FF 14 BOSA th

sk H 19 :2014-10-28 57 HH.2015-01-26
FEWH  BRK A ARFE4 (31200031) ; B9 4 B B Br
AAVETH (2014KW12-02)
# M IA/E#H Tel :86-29-82655107 ; E-mail : hanbei@ mail. xjtu. edu. cn

S 2 FRERAR IR IR, HoXF B B Fusarium xoyspo-
rum Aspergillus niger  Botrytis cinerea ,Penicillium itali-
cum , Trichoderma harzianum 4 EL.7G T 2% i 31 #) 1
FH L BRI 2 2 0T T 2 1 S B
BBt — AR B S fff 0E 28 FR AT T 7 A= i k26
MEYBIRIEARZ

AR S % R KRR B B0 85t — R e by
AT, 44 C-1, HAE R e A b g A K
4 A 22 %8 ( Exopolysaccharides , EPS) | % B IR 17
T [ AR SR O 0 (5 M2012177) . C-
1 By L oh 2205 BA e 00 AR TR 2 (] InE 2L A il
TR A A O 8 S LA TR TS L IR B,
amyloliquefaciens C-1 1Y) & WA b 1H AT B 2 104 i
Wk (R I T S A e



200 KIRF=YIBE R 5T K

Vol. 27

BT, A S0 A A I FL S0 R T ] i
NEARLZ N T, 4 T iE— b5 % E
B. amyloliquefaciens C-1 ¥ 15 W B4 3 W) ot
AWFFEN C-1 B35 B i ORISR, IF ) 21
AR 1 XA )0 3 4 R e A R
e AT TSR, 45 R W B. amylolique-
JSaciens C-1 JIAM T 1% PEY) B0 B Ik, HL A G S
PR R AR E , BA W E R IT R N (L

1 #MRl57EE

1.1 EHRRIEFE

ASLEG L Bacillus amyloliquefaciens C-1 ( 48 5256
% BAT B A AR . SR ZF AT TR ( Ba-
cillus cereus MS10362R , 7= B {0, £) Sy 1 EH Bl 24 B %
DURBEBIFSE T 32 A BT 9T 50 0 s KA 0157: HY
CDCIS7 SR Y5 T V4 22 1 5 45 v ol 5 M5 A 28 F0L AT 1A
( Bacillus cereus CMCC63301) Wy [ T v F B 21k 4
Py A ORI S B, 3X0 3 R A0 A A T X 1
ENESLy

WARKE IR AR F LB K323k il )k - R 10
o/ L AAEH 10 /L RS S o/ Ls [5HCTAUR M LB
AR IR 3 B R SR R 10 o/ L 468N 10 /L
TR 5 ¢/L, B8 1. 5% . B. amyloliquefaciens C-1
RS SRR W AR 10 o/ L A6 10 g/L
RERHEY S /L A4 1% .
1.2 &H

VKR 22 T = G250 \Tris-HC1 . TEMED | Ff
B LM DI (1090 J A P (6 PR 0. 1% ) |
4% HE A (EHWER 0. 1% ) 2% 1 K(ff
FAHe 5 0.1% ) 0.5 mol/L NaOH 0. 5 mol/L HCI
30 mg/mL R ARE R (W BN 30 pg/ml), 14
mg/mL PUIRZE (ff AN 14 we/mL) . T L5
Bk o3 Hrak
1.3 B. amyloliquefaciens C-1 Ba4hAg Bk 2558 1440
RIR BN 7E 146 i

PEFIEREL C-1 ARV % 3 mL LB KRR 7 5%,
30 °C 200 rpm fH 5 R B IR R CH 4% 1% &
ez 50 mL LB £ 55,30 C 200 rpm fH i £%
IR EEFR S b, 4% 1% 5545 2 20y 150 mL LB K%
Fedp 30 °C 200 rpm fH IE A HEEFE 96 h, 4 C,
10000 rpm B0 IR . EIHWA] 6 M EhER Ty
pHHZE 2.0,iR%))5 4 CH#'% 24 h,4 °C10000 rpm
B IR TTTE , A R T e RIS P T

I FH = H DU B A B HIAL (ABI, API3200 LC-
20A) XF C-1 TR M & TR v - ¥ REL AR 0% M 0 o AT 1
ROHORR (L 5 - i 15 P ) s MR AN, 0 20 1 42 JC)
M EZ ST
1.4  B. amyloliquefaciens C-1 B4 Bg B RO E & M
1.4.1 FmEHRE

DL 22 PR B VRN T WA 2P J AT 1 B. cereus CM-
CC63301 ., = M @ & i A& % #u FF B. cereus
MS10362R FIK T E. coli 0157: H7 CDC157 fE
IR 7 AR 15 em SEH 2] [ 7R R 35 2L )5
256 mm BHFESIHTAL S A, L2 6 mm, Hrp gy
B BT B L — A (BUBRPUE R, RIGFF 6 30
pg/mL RAREE R, MR ZF A AT 18 6 14 wg/mL U
W), BV BAL — A (AR B LB W AR 35 5%
BE) S AL 3 AN, 2B 10 mg/mL C-1 R ki
200 L 7B AT AY A B E T 200 w7385
PRI B K B B3 200 WL (3 1 Fo* RIRIK L
7, R UIVERR IKE 1 3%, pH 5 & B i 4
TR B0 MBS DB B RN
1.4.2 ARW&EIrE AL

B. cereus CMCC63301 . B. cereus MS10362R #i1 E.
coli 0157: H7 CDC157 {E R H , ik 85 5%, 35 5%
WO LB AR B SRR R 1% , 2 mL 73 5] 8 A
24 Ltk AL 20 L 10 mg/mL g BRI, TR
53, A 20 WL JE T K B FLAE R B X IR AR AR
M SERIER ) ODgoy o 44 24 FLA3 ) T30 °C (HEFE
FAEAFE) 37 C R Hi g% 6 h, dg /i i
— U ODygq , WLEEE JIX P J5E 1 25 1 A 4 il 4, O
gl e AR IS 557 6 h gl 22

Fp4h) & =1-(B2-B0)/(A2-A0) x 100%

A, A N BATEXT B2 0Dy, AO 4 0 h %35,
A2 g 6 h B d)i s B S HS IR IR ALHZH 0D, , BO 2y
0 h ¥cdi, B2 Jy 6 h dhi
1.5 B. amyloliquefaciens C-1 PASMERKRITEETE

10 mg/mL I§ BRI 53901 T 50,80 ,120 C T
AEFH 30 min, Zb 5 AT A R, WA ES  BR IRV TR
HEAT 1. 4.2 B TR 5 P g S8, B B, cereus CM-
CC63301 . B. cereus MS10362R 1 E. coli 0157 : H7
CDC157 {2 , LA A BB i SO Sy BE A % i
ol Pnl 2k, TR IR 6 h JR AR

10 mg/mL fi§ k¥ ¥ 73 51 1] 0. 1% Jige 25 11 g |
0.1% HHE 1 .0. 1% & K 43,37 CHFHE 1
b, W 285 AN ] 4 1 A LS R IRV W AT 1. 4.2



Vol. 27 B 1% Bacillus amyloliquefaciens C-1 JiAMM R NI 08 5 % 2 201

BB 15 1 N 58 5286, LA B. cereus CMCC63301 . B. L,

cereus MS10362R Fl E. coli 0157: H7 CDC157 { il PR C-1 R 3% B R AT 5 AR A
U, DAIRACBEAO BRI PR IR . 22l g, @B oodT , 2 Fod 45 1 60 & HPLC 3 #r
IHTREFR 6 h 5 A 5 FHEN 00 T 2 e T OO SRR R R Y, 90

ST BE L SN N RS SRR K, BCAK 10 mg/ HEAHZE 14 Da(CH,) BACSIRI R 9. Mo iE IR H
mlL SRRV, XA BRS BOBR A WOEA T 1. 4.2 B4 S2W0AG B3 P 295 2R (s LS (5 2390 Ol 1045. 5
IS 2 S2 5, L) B. cereus CMCC63301 . B. cereus 1065.3.1067. 1.,1080. 6 Da, 435I 5 18 Bk 2K i 4= £
MS10362R Fil E. coli 0157: H7 CDC157 #E kA,  C14-C17 Turin A (9435 A9 BIS TN 1042. 54 |
LA LD FR g K BEE X B THREBE 3R 6 h S AM 1056.55.1070. 57.,1084. 61Da AW &1, HrpL)
E S35 1065. 3 Da (ARG R AR R P &

A AR o MBI B L AT DA AP S i 4 EU) SR B
2 XHER KRR
2.1 B. amyloliquefaciens C-1 BaI5pRg BK 25 iE 4 IR 2.2 fREMFMAFE B. amyloliquefaciens C-1 B8 Bk

HIIREL S ZE AT RN E1E
C-1 FHRETE LB + 1% WA AK G 72 30 30 2.2.1  C-1 fig Ak oy T3 X5
CREHRFE 60 h, B E L BE W, F HCl NaOH A 1. 4. 1 BB EA T A a5, AR

SrAEY C-1 B % pH =2 4.6 8,10, 7EIT7 pH  AREESMIENE B. amyloliquefaciens C-1 JWE L5
I, MY pH IR B 3 7547, P IR M BLUCVE W W FI AR ORI 20 B R U 1) R TR L T R 0 e e
ARAFTEML, GRS pH 2 2, DIPE e 2 IR IRUE AL ZFAAT R MS10362R | A ZF AU AT 1 CMCC63301 Al
N BCET 4 CukFEH 24 ho 10000 rpm,4 °C RIFFIE 0157 H7 BTG k. A2l 1 A
ELL AT MSMNEE Y BRDIRE M L DCIE R LIS M AR FRPE BORBUR T AR 2, BRI 25 .
SNEPE DI 2 VR T R4S TRy, 7 i 1.2 ¢/ SRR IR 10 mg/mL, fiTEERESS 2 200 wl.

x1 Cl EERHFHRMEIKEER (0 =3)

Table 1  Results of antibacterial activity of C-1 supernatant (n =3)
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Fig. 1  Growth curves of B. cereus CMCC63301 ( A) ,B. cereus MS10362R (B) and E. coli 0157: H7 CDC157 (C) treated by C-1
lipopeptide
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Fig. 2 Inhibition effect of C-1 lipopeptide with different treatment temperatures on the growth curve of B. cereus CMCC63301 (A) ,
B. cereus MS10362R (B) and E. coli 0157: H7 CDC157 (C)
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Fig. 3 Inhibition effect of C-1 lipopeptide with different protease treatment on the growth curve of B. cereus CMCC63301 (A),B.
cereus MS10362R (B) and E. coli 0157: H7 CDC157 (C)
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Table 2 Inhibition rate of C-1 lipopeptide with different treatments on the growth of B. cereus CMCC63301 , B. cereus MS10362R and
E. coli O157: H7 CDC157
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