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obtained from Gompertz model fitted with the growth

The coefficient of determination

data of L. monocytogenes at different temperatures
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Fig.2 The growth curve of L. monocytogenes gained from Gompertz model at different temperatures

for 4,10,15,20,25,30,35 C, respectively

= A = B = C
e ¥=0.014 79x-0.064 62 s ¥=0.000 247 3(x+8.987)’ < ¥=0.000 6(x+1.32)"(1-
C 3 3 o= 05 2 w = 0
2= 05 R'=0.992 3 Eel R’=0.976 1 2= exp(0.060 36(x-48.61)))
== 04 =3 04 Sz 041 09997
S 0.3 3 ?x 0.3 :2' E: 0.3
‘:r =0 e ;Eé & ,:
Zg o2 Q; 0.2 v g 02
o E 0.1 S E 01 o E g(l) >
N L " L L n ) M vl n s L L 1 ) P ZE .
22 %05 10 1520 25 30 35 5= % 5 10 15 20 25 30 35 k= 0 3 10152025 3035
i i Temperature/°C =3 T Temperature/C I R Temperature/C

3 F A Matlab 7.0 JE& M@ V35 4715 H AY Linear 28 (A) , Square root model(B) #1 Ratkowsky (C) & Y

Fig.3 Linear model (A),Square root model (B) and Ratkowsky model (C) obtained from nonlinear
regression analysis using Matlab 7.0 software
*1 AREBETRETHEHNS KL X A5 AL R AT AT R A3 A7 R S A 0 AR

1< 128 22 i X0 0] 1L A0 T A

Table 3 The observations and predictions of maximum growth

rate of L. monocytogenes at different temperatures
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W /C (log cfu/h) Predicted SGRs
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SGRs model model model

4 0.012 B —0.005 A 0.042 C 0.016 B

10 0.073 A 0.083 B 0.089 B 0.069 A
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20 0.222 B 0.231C 0.208 A 0.224 B

25 0.318 B 0.305 A 0.286 A 0.316 B

30 0.394 B 0.379 A 0.376 A 0.397 B

35 0.445 A 0.453 B 0.478 C 0.443 A
DIER—4T T BUA G AR KRS F R RN BUA Z W AA e % 3
PR 25 (P<< 0.05), Within the same row, values not followed

by the same capital letter are significantly different(P<Z 0. 05).
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Table 2 Mathematical or statistical indices such as the sum of squares due to error, coefficient of determination,

adjusted R? and root mean square error of Linear model,Square root model and Ratkowsky model
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Abstract

The growth kinetics of Listeria monocytogenes in broth under different temperatures

were investigated and the models established were validated. Firstly, Gompertz model was employed to

describe the growth of L. monocytogenes at constant temperatures as a function of storage time. Second-

ly,Linear model,Square root model and Ratkowsky model were established for the obtained maximum

growth rate,and then current models were verified by several indices such as the sum of squares due to

error (SSE), coefficient of determination(R?),adjusted R* and root mean square error(RMSE). The re-

sults showed that Ratkowsky model had a better statistic fitness than the other two models and the veri-

fication indicated the model established was able to make reliable prediction in the future.
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