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Abstract; In order to increase the production of the antimicrobial sub-
stances by P.bovis BD3526 in wheat bran broth, the effect of individ-
ual fermentation parameter including cultivation temperature,
period, inoculum ratio, age of the inoculum and concentration of
wheat bran on the inhibitory intensity of the fermented wheat bran
broth was determined, employing Micrococcus luteus as the
indicator. Based on the results of single factor tests, four variables i.
e. cultivation temperature, cultivation period, inoculum ratio and
concentration of wheat bran were employed to further optimize the
fermentation conditions for antimicrobial components production by
the strain BD3526 by response surface methodology. The optimal
cultivation conditions for BD3526 to produce antimicrobial substance
were composed of a cultivation temperature of 29 °C, a cultivation
period of 73 h, an inoculum ratio of 3.2% and a wheat bran concen-

tration of 4.2%. The inhibitory zone of the cultivated wheat bran
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broth under the optimal condition on M.luteus reached 19.88 mm in
diameter, and the potency of bacteriocin produced under the optimal
conditions was raised by 100% and 300% as compared to that pro-
duced under the original fermentation conditions.

Keywords: P. bovis BD3526; antimicrobial substance; cultivation

conditions
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HE R B M P. bovis BD3526 (CGMCC 8333 = DSM
28815) 48§ 7% B HE 8 1 Bk B (Micrococcus luteus) CGMCCI.
1848 : FLMP AW H AR E R HE LIS ;

P .bovis BD3526 Az & 15 97 3 (TYC [ 44K K5 57 38« J§ ik
HEM 15 g/L, ERHR Y 5 o/ L. BEME 50 ¢/L, /K Z R
20 g/L,@ALM 1 g/ L Bk IREHH 2 g/ L. RSN 0.1 g/L, LIk
AR 0.2 g/L. T Z/KEGBEREAM 2 ¢/L. 5§ 12 g/L;

P.bovis BD3526 Fi % 35 37 5k (TYC W 7k 5 55 36 - Bk
FE A R 15 o/ L BRI 5 g/ L, jEWE 50 ¢/L, BK LR
B120 g/L,@AL8h 1 g/L kIR AN 2 ¢/ L, B R 4H 0.1 g/L.,
L-BE2IR 0.2 g/L. + K G BRI 88 2 ¢/L;s

R T B e B Bk VIR B 3R 56 /AN B 40 g/ L

HRMEE R ECEREN A RE 1 /L BE 2 g/L,
BOAMNRS g/L, &b 88 5 g/L. 3ilg 15g/L,
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B 923 (50 mL/250 mL =) #, 4 Al 3 A 1.0,2.0,3.0,
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180 r/min 4% PR ¥ 5% 72 h J&5 . JORR U 22 BT 24 4 Jo 3% P R I
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LA 1L HUps ¥y s = s e R iy me L Ak e SR R
B 25 Jrh SE A b, 5% IS 2 e R L AT T A 5 Y 0 T e
ELAR g o AE B R TR, AR EE 3 K,
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Figure 1  Diameter of inhibition zone of fermented wheat
bran broth with obtained wunder different
cultivation temperature and period
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Figure 2 Viable account of fermented wheat bran broth
with obtained under different cultivation temper-
ature and period
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Figure 3 Diameter of inhibition zone of fermented wheat

bran broth with different inoculum age
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Figure 4  Diameter of inhibition zone of fermented wheat

bran broth with different inoculum amount
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2.2 IWEY R 2S00 E 3 Y6 R E A

2.2.1 B ER TR RIS R AR L 2 OSSR
JBE B SR I i) | Bk R T 4 S 3 R DY R AP R
W) 5T 00 T B AR S AL B 4 TRLER 3 KT i Y R TRT 3
B,k iR R« 2.

& 1 BoxBehnken i iZitEEKERE&

Table 1 Factors and their coded levels in Box-Behnken design

KT AR/ BB C gt D $55¢
% B/ % 5 ] /b i g /°C
—1 2 3 60 25
0 3 4 72 30
1 4 5 84 35

xR2 REBEFHRUNPLASRITRERER
Table 2 Experimental design and results of central

composite  design  for  optimization  of

fermentation conditions

R
K55 A B C D
A% /mm

1 1 1 0 0 19.04
2 0 0 1 1 16.60
3 1 0 1 0 15.30
4 0 0 0 0 20.22
5 0 0 —1 —1 15.68
6 0 0 0 0 19.88
7 0 1 1 0 17.16
8 0 —1 —1 0 15.38
9 1 0 0 —1 18.52
10 —1 1 0 0 17.16
11 0 0 —1 1 13.46
12 0 0 1 —1 16.54
13 0 0 0 0 19.68
14 0 —1 0 1 17.48
15 0 —1 1 0 16.48
16 1 0 0 1 17.02
17 0 1 0 1 16.80
18 0 —1 0 —1 18.00
19 —1 0 0 1 16.02
20 0 0 0 0 19.52
21 1 0 —1 0 15.82
22 1 —1 0 0 17.64
23 0 0 0 0 19.68
24 —1 0 —1 0 13.06
25 0 1 0 —1 18.08
26 —1 0 1 0 15.82
27 —1 0 0 —1 16.96
28 0 1 —1 0 16.22
29 —1 —1 0 0 17.58
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2.2.2 SLWPLRY T R R Y [ A N 5 R Sy
Hr FIH] Design Expert 8.0 #F 3 2% 2 i) B 4fs 47 £ 5T
WL LG AR A5 10 B T8 AR (YD ) 355 % 3R B L B R 1 () L 32
ol £ Rk B ik B R 2 T [l VA AR B Ty B Dy

Y=19.8+0.56A+0.16B+0.69C—0.53D +0.46AB —
0.82AC—0.14AD —0.04BC—0.19BD +0.57CD — 1.48A* —
0.6B*—3.03 C*—1.33D"*, (@D

(8] B 200 1) e 5E 2R B 0,943 2, 5 B 12 B 0 BE 05 fife B¢
94.32 674k . AR AUTUAE Ay 0.144 6, BEAT IR F) 2 K Bt
Bl X0 PR 2 0T a6 445 R 1 52 R A8 O L 3R W] 2 A5E 1 R v Ay 45
P25 R 3R X P B B B A S . R G, AR O A R X
BD3526 {3 7= 470 B 9 5 1) & T A5 1R BEAT A A AT . i F
H CWL2R 3) AT LA Y 4 PR32 X e 181 400 Jo ™ 2 19 2 WL IR g
B 37 I () > e o ik > 85 55 0 > 2k R ok

R3 MEYREBSGHRANEEST(HELHT)

Table 3 Regression analysis (ANOVA) for optimization of

fermentation conditions of antibacterial peptide

e U5 FHA HEE 5 F fi P fi

LT 86.37 14 6.17 34.21 <20.000 1
3.79 1 3.79 20.99 0.000 4
0.30 1 0.30 1.67 0.217 4
5.71 1 5.71 31.68  <C0.000 1
D 3.41 1 3.41 18.93 0.000 7
AB 0.83 1 0.83 4.59 0.050 2
AC 2.69 1 2.69 14.92 0.001 7
AD 0.078 1 0.078 0.43 0.520 4
BC  6.40E—03 1 6.40E—03  0.035 0.853 3
BD 0.14 1 0.14 0.80 0.386 0
CD 1.30 1 1.30 7.21 0.017 8
A? 14.23 1 14.23 78.93  <C0.000 1
B? 2.31 1 2.31 12.79 0.003 0
C? 59.70 1 59.70 331.08  <C0.000 1
D? 11.45 1 11.45 63.52  <C0.000 1
CmE 252 4 o018
He 4P TH 2.23 10 0.22 3.08 0.144 6
ali 5 2% 0.29 4 0.072
B 88.90 28

t P<C0.05, 2% BF; P<<0.01, 27 W%,

2.2.3 WARLI AT 4 AN E DR R W I AL A IR BE L 2
ol 15Kk Bz e R ) o 70 R ) R k) B B A AT LA ez T
BRI &EEMME T (E 6, Hod & EERY AB.C,
D i A 8 7 A 72 BT KT I JEG A 19 A 2 e A T )
it SE R

H 1] 6 7T S SR 1 R I 8] | Al Ak B vk JEE
P 22 () YA L5 T Y 38 A T F v 5 R ) R
By SR 18] 55 B 30 102 2 8] A9 22 HAE AT R W . DA Oy R AT
TERSE i IV KB A o T8 5 #0F 20 #r 45 i) BD3526 7= $T
YR R B A5 1F D B AR IR 28.91 C \BESRIEIA] 73.44 h fE
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Figure 6 Response surface for the effects of four factors on bacteriocin-like production by P.bovis BD3526
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