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Purification and Characterization of Antimicrobial Components
Produced by Paenibacillus sp. Strain BD3526
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Abstract: The antibacterial activity of a novel bacterial strain,identified as Paenibacillus sp. BD3526 , was assayed. The
antimicrobial component was extracted from Paenibacillus sp. BD3526 cells with acetone and purified on Sephadex LH-
20 column. The minimum inhibitory concentrations of the crude extracts were 12.5 mg/mL for Micrococcus luteus CGM-
CC1. 1848, 25 mg/mL for Staphylococcus aureus CGMCC1. 879 and Listeria monocytogenes CGMCC1. 9136, while the
minimum inhibitory concentrations of the preliminarily purified fraction were 1 mg/mL for Micrococcus luteus CGMCCI.
1848 ,2 mg/mL for Staphylococcus aureus CGMCCI1. 879 and Listeria monocytogenes CGMCC1. 9136, respectively. The
antimicrobial activity was fairly stable over a wide range of pH values, different heat treatments, but disappeared after di-

gestion by pronase. Therefore ,the antimicrobial agent produced by Paenibacillus sp. BD3526 is bacteriocin-like ,and po-

tentially useful in food and medical industry.
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2 NS —A A BE T ER M4 , B 15-IIHE-3-
FEHEATLERR (GHPD) | X 2K it = 2 AU 4E gataval-
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1.1 SEIg#st
1.1.1 &4

ALY P 3P0 E S Paenibacillus sp. BD3526
(CGMCC 8333 = DSM 28815, /& M\ 75 % b IX #E 2
Whrh Ay AR5, H8 75 T R 4 B 65 ) 4 3K T ( Staphy-
lococcus aureus) CGMCC1. 879 , BE w4 PR F ( Micrococ-
cus luteus ) CGMCC1. 1848, BA 1#8 2 Hi 4= P ( Listeria
monocytogenes ) CGMCC1. 9136 , ¥ F M A= M8 AR H
KA L E Rt
1.1.2 344

TYC 55373 (o/Ls B Ihe K i ) 15 g, BBkl 52
Y5 g, 1M 50 g, JoK LR %M 20 g,NaCl 1 g, NaH-
CO, 2 g, JG7K Na,SO, 0.1 g, L-PE & g 0. 2 g,
Na,HPO, - 12H,0 2 g) ; EFF A (g/L; A K 10
g, P 3 g, WAL S o) AREFREE A 1. 2%
MBI, 7R AL 121 Ca K 15 min 5451
1.1.3 Bt it & %7

fi#5 25 (i (1800 U/mg, Sigma, CAS:9002-07-7) ,
H M (427 U/mg, Sigma, CAS:9001-75-6) , fg iy
fif (400 U/mg,Sigma,CAS:9001-62-1) , 4 [ K(30
U/mg, Sigma, CAS: 39450-01-6 ) , 4% 75 & |11 Jif§ (3. 5
U/mg, Sigma, CAS:9036-06-0) ,
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PRI A ali AL FE 5 0.5 mg, 2 BIVA R AE pH 3,
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1.2.9 %itF o4

K FH SPSS 21. 0 Ge it {4 A 38 52 55 K 4, 5 [
FO7 22 Hrit AT 2 VRS, O ] LSD-t #4721 (]
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2.2 MIC BE

VTR, C SloK 20 A5 1 Bk e Al LA
T 200,100 ,50 .25 .12. 5 .6. 25 mg/mL; Sepha-
dex LH-20 #1254lifk 5 040 B 4 SO 06 PR 40 43 P aligk
By e RRR IO DL e 8 4 .2.1.,0.5.0.25
mg/mL, P14 75 (0,85 29 Bk B CGMCC1. 879, B FE ik
CGMCCI. 1848 , FAHE 2= #4518 CGMCCI. 9136 K
FE R AR DU AN BTG P, S5 R LR 1 Rk 2, iR 1
22 Al M AR S 12,5 mg/mL, Sephadex LH-
20 ZlALRE R IE R 1 mg/mL I, 55 {3k i CGM-
CC1.1848 KA K H s M M B4 25 mg/mL, Sepha-
dexLH-20 ZALAE SR R 2 mg/mL I, 46 B 45 ) %)
BRES CGMCCL. 879 1Pl 2= i A CGMCCI. 9136
KA, LA, KL ) % Bk 7 CGMCCL.
1848 [ MIC J2& 12. 5 mg/mL, %} 4> ¥ {0 75 % Bk 14
CGMCC1. 879 Fl B 14 2= 1 4% B CGMCCI1. 9136 1y
MIC {} 25 mg/mL;Sephadex LH-20 Zlifk A% i X} e
H M ER T CGMCCL. 1848 [ MIC J& 1 mg/mL, X} 4>
WO A TFRE CGMCC1. 879 FIEAMIZ=H4E T CGM-
CC1.9136 ) MIC {H /7 2 mg/mL, %34 SephadexLH-
20 S ES FES MIC {H4R/N T 12,5 4%, KRS
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Table 1

Antimicrobial activity of crude extracts with different concentrations

SN Concentration of crude extracts ( mg/mL)
Indicator bacteria
200 100 50 25 12.5 6.25
M. luteus CGMCCI. 1848 - - - - - "
S. aureus CGMCCI. 879 - - - - + +
L. monocytogenes CGMCC1.9136 - - - - ¥ +

T+ TRRARKI, S - RRAAE K

Note:“ + 7 bacteria grow,“ —” no bacteria grow.
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F 2 Sephadex LH-20 ik # M & iR EHMEE

Table 2 Antimicrobial activity of purified fraction in different concentrations

PN
Indicator bacteria

B AR E

Concentration of purified fraction ( mg/mL)

8 4 2 1 0.5 0.25
M. luteus CGMCCI. 1848 - - - - + +
S. aureus CGMCCI. 879 - - - + + +
L. monocytogenes CGMCCL1. 9136 - - - + + +

S TRORARRI, S - TR ARAR K

Note:“ + 7 bacteria grow,“ —” no bacteria grow.
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Table 3 Inhibition diameter with different pH values

o ANJF] pH {E
ELoN pH values
Indices
3 4 5 6 7 8 9 10
E——
Gl 10.0 10.3 10.7 1.0 1.3 12.3 12.0 11.0

Inhibition Diameter ( mm)

g 1.5
ZE 10
HZE 05
SEE % : i
4[“6;—1
%g‘;-ﬂi . " "
#E'é;-—lo
EEQ -1.5
Lc) 20 3 5 6 7 8 9 10
pH{E
pH values

3 AR pH #H#THEEEZHLLER
Fig. 3  Comparison of inhibition diameter with different pH

values
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UMK CGMCCL. 1848 M 11, 45 R UL S
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Fig. 4  Antimicrobial activities of control (F) and samples

digested by trypsin (A), pepsin (B),lipase (C),
protease K (D) ,pronase (E)
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Fig. 5 Inhibition rate of samples before and after digestion

by pronase
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