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Fig.1  Growth characteristics of Listeria monocytogenes in chilled pork.
272.4 h.53.9 h 2.6 h; 16°C 0. 056 log(cfu/g).hflo 4°C - 16C
. GR 4°C MPD 7.20 log(cfu/g) -

0.014 log (cfu/g). h™' 16C 8.28 log(cfu/g) .
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1 DMFit
Table 1  Growth parameters calculated by DMFit software of Listeria monocytogenes in chilled pork
T/C GR/ log(cfu/g).h~' /SCR LPD/h MPD/ log(cfu/g) R’
4 0.014 £0. 002 0.177 272.4 £37.23 7.58 £0.22 0.95
8 0.017 £0. 003 0. 195 53.9 +£35.86 7.20 £0. 21 0.95
12 0.038 £0. 006 0.297 2.6 £20.56 8.28 £0.22 0.96
16 0. 056 £0.007 0.358 0+11.97 7.87 +0.11 0.98
2.2 3 GP.PMP CpP LM
2.2.1 : 2.3.4 o
0.955 pH 5.66 NaCl 0.047%
2 GP
Table 2 Growth of Listerta monocytogenes in chilled pork predicted by Growth Predictor
T/C Doubling time/h LPD/h MPD/ log(cfu/g) GR/ log(cfu/g).h - V' SGR
4 37.3 215.9 8.52 0.008 0. 137
8 15.5 90. 2 8.52 0. 020 0.212
12 7.3 42. 4 8.52 0. 042 0.309
16 3.9 22.3 8.52 0.078 0.424
3 PMP
Table 3 Growth of Listeria monocytogenes in chilled pork predicted by PMP
T/C LPD/h Generation time/h MPD/ log(cfu/g) V' SGR
4 427.3 47.8 9.48 0.120
8 227.9 22.0 9.32 0.177
12 129.6 11.1 9.27 0.250
16 78.6 6.1 9.01 0.337
4 CP
Table 4  Growth of Listeria monocytogenes in chilled pork predicted by ComBase Predictor
T/C Doubling time/h LPD/h MPD/ log(cfu/g) GR/ log(cfu/g).h™' V' SGR
4 59.6 118.8 7.39 0.010 0. 152
8 26.7 52.6 7.39 0.010 0. 152
12 13.3 25.3 7.39 0. 020 0.215
16 7.4 15.2 7.39 0. 040 0.303
2.2.2 SGR : 2 GP 0.45 Observations
(fitted by DMFit) .
4 -
V/SGR 4 . v
PMP CP
- PMP.GP CP SGR A/ Bf
5 GP A/ Bf (
1,38 1.01).
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. GP CP 4< 8C
16°C ( 3).3 PMP.GP CP
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5). Cp A/ Bf
4.33 2. 83) ° Fig.2  Comparison of /SGR between predictions of three

different models and observations.
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Table 5 Accuracy and bias factors of three L 4°C LM
different models compared with observations 10 d (272.4 h);
lels SGR LPD C
models y B, A B, 16 2.6 h
PMP  1.55 0.70 12.75 12.75 LM 4C 8% ;
P 1.38 1.01 5.29 4.71 8°C 12°C R
Cp 1.60 0. 64 4.33 2.83
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sredicted values were lower than the observed and vice versa for B, > 1.
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Comparison of growth models of Listeria monocytogenes in
chilled pork

Peipei Zhang Yuan Liu Chun Fang Ying Yu Jianshun Chen Weihuan Fang
Institute of Preventive Veterinary Medicine of Zhejiang University and Zhejiang Provincial Key Laboratory of Preventive

Veterinary Medicine Hangzhou 310029 China

Abstract: Objective To investigate the growth of Listeria monocyiogenes (LM) in chilled pork at four temperature and
to evaluate the accuracy of three predictive models— GP (Growth Predictor) PMP (Pathogen Modeling Programme) and
CP (ComBase Predictor) in predicting LM growth in chilled pork. Methods LM growth in chilled pork at 4°C  8°C
12°C and 16°C were determined by plate counting. The growth data were fitted by DMFit software to calculate related
growth parameters: lag phase duration (LPD) growth rate (GR) and maximum population density (MPD). The
observation values and predictions of the three different models were compared. Result LM grew into exponential phase
after 2. 6 hours of adaptation at 16°C. A four—degree increase from 8°C to 12°C doubled GR from 0. 017 log(cfu/g). h ™
to’. 038log(cfu/g).h™"). Over the temperature span from 4°C to 16°C  GR values predicted by PMP were lower than
observations while those of LPD higher than observations. At temperature above 8°C  LPD values predicted by GP were
higher than observations. Of three predictive models GP prediction of GR was the best though slightly higher than
observations with the bias factor (B,) at 1. 01 and accuracy factor (A;) at 1.38 while CP was nearest to observations for
LPD prediction but still with high values of A, and B,(4.33 and 2. 83 respectively). Conclusion It is of utmost
importance to control temperature in chilled pork production and distribution. Because of the conservative but unsafe
predictions PMP model is not suitable for prediction of LM in chilled pork. We suggest to use GP for GR prediction. CP
may be used to predict LPD as a reference but with caution.
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