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Antibacterial Activity of Bacillus natto
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Abstract: In order to study the optimum fermentation conditions for the antibacterial activity of Bacillus natto, we took
Bacillus thuringiensis and Escherichia coli as indicator bacterias and using filter paper method to study the inhibitory effect of
antibacterial substance on two kinds of indicator bacteria about culture time, culture temperature, medium salinity, carbon
source, mnitrogen source and the concentration of the crude extract of natto antibacterial substance. The results showed that,
With the increase of culture time and concentration of crude extract, the diameter of the inhibition zone of B. thuringiensis and
E. coli increased firstly and then decreased. The incubation zone of B. thuringiensis was the largest at culture temperature of
37 C and the inhibition zone of E. coli was the largest at 42 °C. When the salinity was 1% , the inhibition zone of
B. thuringiensis and E. coli were the largest. When the carbon source was beef extract, the inhibition zone of B. thuringiensis
was the largest and when the carbon source was lactose, the largest inhibition zone of E. coli was the largest. The inhibition
zone of B. thuringiensis was the largest when the nitrogen source was peptone, and the inhibition zone of E. coli was the
largest when the nitrogen source was ammonium sulfate. The optimum conditions for the inhibition of crude extract of Bacillus

natto to two indicator strains by orthogonal test were 36 h culture time, 100% concentration of crude extract and 1. 5% salinity

of medium.
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Note : A. Escherichia coli;B. Bacillus thuringiensis.
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Fig. 1 The inhibition zone of Bacillus natto
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Fig.2 The effects of crude extract concentration on

antibacterial activity
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Fig.3 The effects of culture time on antibacterial activity
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Fig.4 The effects of culture temperature on

antibacterial activity
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Table 1

The effects of medium salinity on the diameter of the inhibition zone

EHBEE Salinity/ %

8715 Indicator bacterias

1.00 1.50 2.00 2.50 3.00
DA EHUA
i A 9.36 8.38 8.05 8.48 7.58
Bacillus thuringiensis
KIGFFE
/ 8.87 7.40 — — —

Escherichia coli

T — RN B R A

Note : —indicates that there is no bacteriostatic circle.
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Fig.5 The effects of medium carbon source on

Diameter of the inhibition zone/mm

2

G

MEEE

antibacterial activity

2.6 BEFEREXNNERIZIG

Hi & 6 mIR, 23 5 LA R B MR 1 JPRAE ol 2
BRI IR A SRR, K AT B S 0 = 5 2R AT Y
TR P AR IR B B AL, 0 P R AR 0 40 7 £
iR S TR AR WS NI % 4 S b NN 78 Sl D)
e Pl AN W S o 3R] RE 5 9 S R AS TR] ) TR
FEEERHNE Y R 2 DA K

8.6 -
o5l OHRZeIFAFFE

Bacillu thuringiensis

S PN
83l Escherichia coli

8.2
8.1
8.0
7.9
7.8
7.7
7.6
75

5 P8 .42 Diameter of the inhibition zone/mm

1 1 1 J

HEAK Wk  KEEA

Nitrogen source

FHH

Eo6 iEFEREMEBRNZM
Fig.6 The effects of medium of nitrogen source on

antibacterial activity



2 41 R O 52 I BRI A T 5 207

2.7 EXRE
2.7.1 EURESE ARG FIAEATR, R
XHIEBCR AR 3 AR, Fi IR ] L5
W JE KR AT =K =N R IEASHER (£ 2) .
*k2 EEFMKE
Table 2 The factors and levels

X & Factor
K- A B C
Level  Kigentf KL S

Culture time/h  Crude extract content/% Medium salinity/%

1 24 60 0.5
2 36 80 1.0
3 48 100 1.5

2.7.2 EZGRIEZER BRI AEN X THEHE
35 IR ] ke KRB MR MR B LUK 3 B
A B SR B B LIKOF 3 H 1. 5% SRt G
3AHERMBEAEET R A, B, Cyo S Hr il 22, 40
T AT B Y 52 ) R 2R ER R B/ U Oy L T vk
FE RS FERG SRR, 43 5] B(0.787) > C
(0.630) >A(0.624) ; I I AT B By 52 el X 25
KENIMER IR Ry 5 57 i (] AH 4 9 ok B RN 455 73 i 4R
BE 43 A(0.717) >B(0.617) >C(0.610), 7¢
e A 250N, B S5 FR AT ) 36 h R $2 W vk B R
100% 355 35 FEER BE N 1. 5% 14 24, R $ 0300 o) 5
b s A K RO b o

R3 L () EXKRER
Table 3 The results of orthogonal test L, (3°)

Z Factor

RIS A B
BRI

Crude extract content

Test number s} ]

Culture time

Hhe g

Medium salinity

e R

Diameter of the inhibition zone/mm

C

B ZFEITE

Bacillus thuringiensis

KIGHT B

Escherichia coli

1 1 1 1 9.53 8.35
2 1 2 2 10.13 9.43
3 1 3 3 11.18 9.68
4 2 1 2 9.98 9.37
5 2 2 3 10.88 10.19
6 2 3 1 10.63 10.05
7 3 1 3 9.63 9.88
8 3 2 1 10.30 9.52
9 3 3 2 9.69 9.72
k1 10.280 9.713 10.153
k2 10. 497 10.437 9.933
k3 9.873 10. 500 10.563
k4 9.153 9.200 9.307
k5 9.870 9.713 9.507
k6 9.707 9.817 9.917

1224 Range(R1) 0.624 0.787 0.630

% 7= Range(R2) 0.717 0.617 0.610
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