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Abstract: The fermentation medium was optimized to reduce the medium cost and promote the antimicrobial
metabolites production of Propionibacterium shermanii by simple factor experiment and response surface
methodology.The results showed that the yeast extract and tryptone of original medium could be replaced by the
corn steep liquor power and soy peptone.According to Box-Behnken design and response surface methodology,
the optimal medium were as follows: glucose 8.2g/L, soy peptone 5.1g/L, and corn steep liquor 12.7g/L. After
medium optimization,the theory value of antimicrobial activity was 29.5AU/mL, and was improved by 57.2%.The
actual operation of the experiment turned out to be 29.4 AU/mL,and the medium cost was reduced.
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Fig.1 Effect of alternatives of yeast extract on

antimicrobial properties of Propionibacterium metalibalite

2,12 RiRiEp BRE AR U iR e e LIRS
G BEA [, FH TR IR A AR IR i v g I R R B
Wy, 53 S ORGSR Ry EE AT 3 oK A
HH(HVP-FSC HVP-AG HVP-AK) #5155 35 5t
FRE R PR, AR 10g/L 45 2R A1 2 s 24
VIR G U AUBREE VRIS, DN R AT R A Qg 4 i 4
VER o Ok PR AR R P O R A 0 T
PERSFZIRAR 2 o T =P 8 B AL A A
W BIE VEXS AR, W UL, R LR AR R R
I AT AT Y AR Bt AR G 6 A

307 B e 15

3 25 A

\E —
320— L 10 g
=151 ot
= 10 s =
i g
g s

2 AFEY BB R
Xt AR AT A A 0 400 T P ) 32

Fig.2 Effect of alternatives of tryptone on the

antimicrobial properties of Propionibacterium metalibalite
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Fig.3 Effect of glucose content on antimicrobial activity
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Fig4 Effect of soy peptone on antimicrobial activity
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Fig.5 Effect of comn steep liquor content

on antimicrobial activity
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Table 2 Experimental design and
result of Box—Behnken

sHme X X, X, W (AU/mL)
1 0 1 21.7
2 0 0 0 272
3 -1 -1 0 26.1
4 0 -1 -1 20.2
5 1 0 17.8
6 -1 0 1 26.3
7 1 -1 0 16.4
8 0 0 0 28.9
9 0 -1 1 28.2
10 0 0 0 284
11 -1 1 0 26.7
12 1 0 -1 16.4
13 -1 0 -1 25.1
14 0 1 26.8
15 0 0 0 29.1
16 0 0 28.2
17 0 1 -1 252

3 AR 2200

Table 3 Analysis of variance for regression model

TEARI CFIM AmE HIi%E FHE P

R 30046 9 3338 3795  <0.0001
X, 128 1 128 1455  <0.0001
X, 5.12 1 5.12 582 0.0466
X, 37.84 1 37.84  43.02  0.0003

X, X, 0.062 1 0062 0071  0.7975

X, X, 7.02 1 7.02 798  0.0256

X, X, 7.02 1 7.02 798  0.0256
X,? 84.47 1 8347 9489  <0.0001
X,> 12.93 1 12.93 147  0.0064
X,’ 10.15 1 10.15 1154 0.0115

2% 6.16 7 0.88

ST 4.63 3 1.54 404  0.1054

diRzE 153 4 0.38
R’ =0.9799 R, =9541

al

E:p <0.05 93 ,p <0.01 R ,p>005 HARE,
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Fig.6 Response surface plots showing the

cross effects of factors on antimicrobial activity

XF BNy B2 SEAT 53 M, AT 45 20 o) )8 T e 2 45 1
e A PEAR I B 1 R UM , A< 9256 v, 45 31 19 B 1
PRIE SEH . X, = -0.369,X, =0.012,X, =0.538 , B[l
AW P B Im a oh 8.2g/L, K E AR H W 1Y @S Jin i 2y
5.1g/L, FRIKWEIINGE A 12,7/ L, FEIR A T s
T FP PRI S 29.5AU/ mL, X T (09 fpe 42 o5 HEA T
BOUESZEG , SLES AT = U, A5 AR 4 0 R P 4 )

20155 134 169




I@é:ﬂ%&

Tt

Science and Technology of Food Industry

Sk 28.9, 30.0, 293AU/ml, ¢ ¥ # B W& M N
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