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Quantitative risk assessment of Listeria monocytogenes in retail pork of Hubei Province
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(1. Yichang Center for Disease Control and Prevention, Hubei Yichang 443000, China;2. China National
Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract: Objective To predict the risk of population morbidity by evaluating the contamination level of Listeria
monocytogenes in commercially available fresh pork from the retail to the consumption stage and combining it with its cross-
contamination of ready-to-eat food. Methods Based on the monitoring results in Hubei Province to determine the
contamination level of Listeria monocytogenes in pork, a growth prediction model and a cross-contamination model were
applied, and a Monte Carlo method was used for simulation and analysis to estimate the level of contamination of ready-to-
eat foods by pork in the kitchen and to project the population health risk in combination with a dose-response model.
Results The amount of Listeria monocytogenes transferred to ready-to-eat food by cross-contamination was 1. 30 and 1. 90
CFU for chilled and hot pork, respectively, which resulted in obtaining an annual probability of morbidity of 2. 52x107-
7.62x107 for susceptible population and 2.61x107"'-6. 86x10™"" for non-susceptible population. The results of the
sensitivity analyses showed that the treatment of of raw pork followed by preparation of ready-to-eat food, daily pork
consumption, and initial contamination level of pork were the main factors affecting the risk of morbidity. Conclusion
The probability of Listeria monocytogenes in commercially available pork in Hubei Province causing morbidity in residents
is low. To further reduce the health risk to residents, it is recommended to reduce the contamination level of Listeria
monocytogenes in pork at source and to guide residents to regulate household kitchen operation and cooking consumption
habits, and reduce the cross-contamination in pork handling.
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Table 1 Initial contamination of Listeria monocytogenes in raw pork
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B PEEAE G T5 YR/ % Pn 1-Pp
A RE 05 47K/ (1g CFU/g) Ip Cumul(1,2.58,{1,1.6,1.7,2.58},{0.5,0.75,0.875,1})
AP AE i T5 YLK F /(1g CFU/g) Ln Cumul(-5.98,1,{-5.98,-2.49,1},{0.01,0.5,0.99})
WG 15 G KK/ (1g CFU/g) N,y Discrete(Lp: Ln, Pp: Pn)
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Table 2 Parameter setting for retail, transport and home storage of raw pork
28 A YA 27 3Lk
VB P T/ °C T, Pert(-6.67,3.39,19.44) [16]
e i A AR IS 1] /b t Uniform (0,48) [17]
v f 1A s fa il /°C T, Pert(-3.72,7.22,24.22) [16]
¥ f A 3z F I 1] /b { Pert(0.5.2,3) [18]
FREV T BORE /°C T, Pert(0,4,10) [10]
IR E V2 ST B IR ]/ h , Cumul(0,240,{6,24,168,240},{0.130,0.546,0.968,1}) [19]
P Py T R/ °C T, Pert (-9.3,16.6,38.8) [20]
P Py T I ] /b ‘, Uniform (0,12) [11]
P Pz R/ °C T, Pert (-9.3,16.6,38.8) [20]
P P 32 i I )/ b t, Pert(0.5.2,3) [18]
FRE VS T B & /°C T, Pert(0,4,10) [10]
FEHEVR T BERE ] /h ‘0, Cumul(0,240,{6,24,168,240},{0.130,0.546,0.968,1}) [19]
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Table 3 Growth kinetic parameters of Listeria monocytogenes
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B R A KR/ Mo K (4~7) [22]
SRHER /b A ~(lgag) i, [23]
RARA KR/ C T -0.4 [24]
TRl A KR/ °C T, 37 [24]
HRARA K pHAE pH, ., 445 [25]
e A K pHAE pH, . 9.4 [24]
fol 4B K pH A pHopt 7.1 [26]
/N AR IR 1 Ay in 0.953 [25]
Fol K AR K %R 1g CFU/g/h Hoop 0.548 [27]
I RAZ KR /1g CFU/ g N,.. 8.520 [27]
2 it ) G A BHCAR S a, Pert(0,2x107%,1) [27]
i pH & pH Uniform(5.9,6.9) [28]
K A K G330 a, Uniform(0.98,0.99) [29]
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Table 4 Main parameter Settings in the cross-contamination model

28 A5 bk o3 A SURE 2% 3k
A TR B T e 7S R Loy 0.08 [31]
T B Er B i 14 % £ 26 Lys 0.02 [31]
IAAE PRSIl AR £ 5 7 Loy 0.03 [31]
Al B 2 B R 7 5% 7 5 Lys 0.26 [31]
PNEHSEEPANE R 2 Lpx 0.05 [31]
IS T R R £ 7Y B 7 25 tis 0.58 [31]
FK KRR tyr 0.002 [31]
KISk -F 78R by 0.023 [31]
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fili B2 L 1) 5k B R Lyn 0.02 [31]
T Lk B R b 0.006 [31]
AN IE T B L P, Beta(261,229) [32]
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AN TE W U Al A 1 L 31 P, Beta(252,241) [32]
A B PR A A 0 L 1) Py 0.1 [19]
-4 H AR A AR/ (g/d) Cp  Cumul(0,577,{0,5,10,50,100,150,200},{0.285,0.294,0.336,0.647,0.857,0.945,0.977})  [19]
6 8 R /(8 / J]) Fs Cumul(0,7,{0.02,0.25,1},{0.2,0.75,0.95}) [33]
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Figure 1  Initial contamination level distribution of Listeria monocytogenes in raw pork
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Figure 2 Final contamination levels of Listeria monocytogenes

in raw pork
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Figure 3 Sensitivity analysis of population health risk
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