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Study the effect of cultural condition on
growth state of Listeria monocytogenes
ZHOU Xiao-hong'” LI Xue-ying' ,YANG Xian-shi"* ,CHI Hai'

(1.East China Sea Fisheries Research Institute,,Chinese Academy of Fishery Sciences,Shanghai 200090, China;
2.Shanghai Ocean University, College of Food Science and Technology , Shanghai 201306, China)

Abstract: This study was based on Listeria monocytogenes of 99.97% purity,and determined the growth curve of
strain before changing medium conditions,and then culture conditions had been adjusted.By measuring the OD,
value of bacteria liquid under different cultural condition, the growth status of Listeria monocytogenes under
different NaCl concentration, pH value ,temperature and their interactions under NaCl concentration 3% ~8% (one
for per gradient) ,pH 6~9(one for per gradient) ,temperature 0~40°C(10°C for per gradient) had been analyzed.
The results showed that the logarithmic phase of this strain was 8~14h, the stationary phase was 14~18h, and it
entered into decline phase after 18h.It could grow well in range of 0.5% ~3.5% concentration of NaCl and its
optimum growth pH value was 7.5, and its optimum growth temperature was 37°C.The interaction effect of each
factor had been analyzed by means of SPSS software, and variance analyses had been carried out, and results
showed that the p <0.01,and that means interaction effects were quite notable.
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Fig.1  Growth curve of Listeria monocytogenes
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Tablel ~The water activity in different NaCl concentration of TSB—YE medium before and after sterilization
NaCl( % ) 0.5 1.5 25 35 45 6.5 7.5 8.5 9.5 10.5 11.5 12,5
K 0991 0984 0981 0.969 0.965 0.962 0957 0.949 0943 0940 0933 0928 0.922
K fE 0990 0993 0986 0.965 0.966 0.959 0956 0.950 0944 0941 0930 0928 0.922
#*2 A pH 9 TSB-YE FiFRIEKE AT pH A2 1k
Table 2 The pH change of TSB-YE medium of different pH before and after sterilization
pH 4.0 5.0 6.0 7.0 7.5 8.0 8.5 9.0 9.5 10.0
KBS 4.01 5.01 6.01 7.01 7.52 8.13 8.64 9.22 9.71 10.60
K5 4.00 5.00 6.03 7.06 7.52 8.01 8.48 8.98 9.51 10.01
24 pH SRS, B 15 5% 5 pH B34 O, UK R L2r
pH VA BB ZE | RV IR RE A B 52 KB AR FH 52 i 452 1.0 |
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G 25 5B AT 5 SRR 2R £ o6l
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Fig.2 Influence of NaCl concentration
on growth of Listeria monocytogenes
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1 x 10" CFU/mL, 15t B 884 2= 307 %5 17 A 3% PR 3 TR EE T
PAR N | a5
1.2 7

1.0
0.8 1
0.6 1

OD600

0.4
0.2

B —
0.0 T * * * T T T T al 1

0 5 10 15 20 25 30 35 40 45 50
HE%(C)
Bl 4 RS BRI AR i RE TR A K A B2 e

Fig4 Influence of temperature on

growth of Listeria monocytogenes
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JH M3 0l , R F =567.449 ,p <0.01 ;pH 11
F=180.374,p <001; R 5 pH (WX BEAEMH F =
54.684 ,p <0.01 ; H /7 22453 M7 45 B iR B . pH M H 22 H.
A FH X B3 2= R AT g A K AR G S 2 9 2 i
2.4.2  NaCl ¥ B Rl B X B 2= W R o AR K 19 22 B
ER MK 4 0, IREEM F = 1404.719,p < 0.01;
NaCl ¥ BEf4 F =949.296 ,p <0.01 ;5. 5 NaCl (438
HAER F =434.990,p <0.01 ; 5 77 22430145 IR B |
NaCl ¥ 5 f H A2 H AE X SR 2= B e ol 09 A K A Al
BENUE 350951

2.4.3  NaCl ¥ ZHT pH X B398 2= 87457 2 A2 1 19 38 B
VERS  MFES5 A0, NaCl ¥ BEY F =90.660 ,p <0.01;
pH [ F =52.993 p <0.01 ;NaCl ¥ &5 pH 35 HAE
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Table 3  Variance analysis of bacteria liquid

0Dy, under different temperature and pH value

b WASEF A1 df 50 F 14

IR 4.720° 19 0248 182.481 0.000
R 4.943 1 4943 3631.452  0.000
TR 3.090 4 0.772  567.449  0.000
pH 0.737 3 0.246 180.374  0.000

R x pH 0.893 12 0074 54684  0.000
PR 0.027 20 0.001
Mt 9.691 40

KIER T 4.747 39

Ha R =0.994 (&% R* =0.989)

K4 BWAEAR NaCl ¥k BEFIELIE T OD g (ELHIT5 22347
Table 4 Variance analysis of bacteria liquid ODg,,

under different NaCl concentration and temperature

5 LB R df ¥y F »

IR 4.844" 29 0.167 657.419 0.000
el 0.902 1 0.902 3550.374 0.000
TR 1.428 4 0.357 1404.719 0.000

NaCl ¥ & 1.206 5 0.241  949.296  0.000
TR x

NaCl H 2210 20 0.111 434990 0.000
2 0.008 30 0.000
JsSan 5.754 60

KIER R 4.852 59

Ha R =0.998 (5% R* =0.997)

S5 BRI NaCl¥REEFN pH R ODgo (B J7 225347
Table 5 Variance analysis of bacteria liquid ODg,,

under different NaCl concentration and pH value

I WA AL df - 355 F 14

L IE LAY 3.020° 23 0.131 42685  0.000
R 0.729 1 0.729 236.848  0.000
NaCl ¥ i 1.395 5 0279  90.660  0.000
pH 0.489 3 0.163 52993  0.000
Nailf;rg 1.137 15 0076 24632  0.000
PR 0.074 24 0.003
J=San 3.823 48

KIER ST 3.094 47

i a.R* =0976 (¥ R* =0.953)
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