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Predictive Modeling of the Competitive Growth of Listeria monocytogenes and Pseudomonads spp. in Pork

CHEN Er-ning, BAI Yu, MA Kai, LIU Qing-jun, WU Hui-juan, GAO Li-juan>l<

(Beijing Centre for Physical and Chemical Analysis, Beijing 100089, China)

Abstract: To predict the shelf-life of pork, Baranyi model and Lotka-Volterra model were used to establish a model for the
competitive growth of Listeria monocytogenes and Pseudomonads spp. in pork. Interaction coefficients (o) were calculated
from the steady-state equation of a modified Lotka-Volterra model. The results indicated that at lower temperature,
L. monocytogenes could inhibit the growth of Pseudomonads spp. (e > 0), especially at 4 °C, which represents the strongest
inhibitory effect, while Pseudomonads spp. showed no significant inhibitory effect on L. monocytogenes. To validate the
model, the L. monocytogenes growth data of in pork acquired from the ComBase database were used to calculate bias and

accuracy factors. At 4 “C, the bias factor was 1.207, indicating the model to be fail-safe, and the accuracy factor was 1.362,
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suggesting good prediction accuracy.
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Table2 Competition coefficients between Listeria monocytogenes and
Pseudomonas spp. at different temperatures
[ A2 BEIC a, 0,
Listeria monocytogenes — Pseudomonas spp. 4 1.022 —1.368
Listeria monocytogenes — Pseudomonas spp. 8 0.369 0.008
Listeria monocytogenes — Pseudomonas spp. 15 0.559 —0.129
Listeria monocytogenes — Pseudomonas spp. 37 0.002 0.080
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Table3 L. monocytogenes growth data from ComBase

Bl e o 5 REE/C U/ 07!
M126_22 8 0.032
M126 21 8 0.033
M126_20 8 0.020
M126_119 8 0.010
MI126_118 8 0.021
M126_116 8 0.013
M126_115 8 0.014
M126_79 4 0.015
M126_80 4 0.015
M126_81 4 0.008
M126_82 4 0.009
M126_84 4 0.011
M128_33 4 0.007
M128_35 4 0.009
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Fig.1  Growth curves of Listeria

simultaneously inoculated in pork samples
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