MINXZZH®R (EFH) 2025, 56 (1) :239—246
J Sichuan Univ ( Med Sci) doi: 10.12182/20250160303 oS e

FLER T Bl IF E =9 il RN R 24 Y il i SR i A Rt &
U E E B RS T

AOEY, WEREL OB, MWL o# B R R T B of A
1. E G A XU DA P B R T AR 2 Bt 22 4 IKUS A o S5 % (BT 100021)5
2. AR T SRS S B ST e BRI D )1 45 T 5 SR 2 O 610045);5 3. I T R ERl 2 5 TR BE (¥ 200093);
4. T RIGHRR =B SRR 2B (BT 524088)

(=1 Bi 0 FHeRiskg M, Xt Buas i 190 fu 2 S B S (R 0 B2 2 A 6] o SR 4 48 A ZE Wir P 1 (Listeria
monocytogenes, LM) HAT XK AL . 5%l FHETIHIAT S8 545 04 UAR 7 T4 2 A1 025 ¥4 i B A A PR i oy i LML T
WM B, B ST KU A B, 45 A M5 B3 B 5 B LMAZE AP P (0 A A B, %o S TR AR R £ T 8 PR o o 38
LMY 1 AU AT o KU DA . R AR T AR AR T 5~<65% {3 AR e T 60 2 3 04 v e A ) ot 5 e
TR R B VBT 18 490.01 AL (95% B {7 X 6] ( confidence interval, CI): 0 ~ 1.71x10™ ), 65% K Lk b filt e A#E0.22 A
(95%CI: 0 ~ 2.67x10™"), Z#11°492.88 A (95%CI: 3.85x10™° ~ 4.35) . ARIEMUITNE /P HrEh SR, FAE LM HRTS YK P25
BRI EAY N (R=0.25), FHA N BRI E T (R=0.08) , FEMRHK (R=0.07) FIFE Tt (R=0.07)%, it X
T A B2 S PR, AR MR T TR A 3R e T S A 5 it s R0 5 Yk oF, BESR B i T i TR BE s
£ SE TV TR AN PR T R, MRS LMITE 4 . B BB N A% 1 AR B AN BT 5.0 CHH e FRER R A B . TH 9%
WS S N P B B VAR T IEAE L SR SR A IR], Z U0 T P AT ARGk, DAl A2 Hr e B 1) & A

[E8R) R SRXGIER ERRss  SusrESsr

Quantitative Risk Assessment of Listeria monocytogenes in Prepackaged, Non-Vacuum Sealed, Refrigerated Ready-
to-Eat Cooked Meat Products in Chengdu LIU Xiao', SUN Honghuz, WANG Xiangs, LIU Lisha', GUO Tingl, SUN
Yue', WANG Jun', BAI Li'". 1. Key Laboratory of Food Safety Risk Assessment of National Health Commission, China
National Centre for Food Safety Risk Assessment, Beijing 100021, China; 2. Irradiation Preservation Key Laboratory of
Sichuan Province, Chengdu Institute of Food Inspection, Chengdu 610045, China; 3. School of Health Science and
Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China; 4. College of Food Science and
Technology, Guangdong Ocean University, Zhanjiang 524088, China
A Corresponding author, E-mail: baili@cfsa.net.cn

[Abstract] Objective To conduct a quantitative risk assessment of Listeria monocytogenes (LM) in prepackaged,
non-vacuum sealed, short shelf-life, ready-to-eat meat products in Chengdu using the @Risk software. Methods  Based
on monitoring data of LM contamination in pre-packaged, non-vacuum sealed, refrigerated ready-to-eat meat products in
Chengdu obtained from a previous study, a risk assessment model was established. The risk of LM infection caused by
consuming cooked meat products in different groups of people was quantitatively assessed. In addition, the growth of LM
in cooked meat products, from retail to consumption, was also taken into consideration in the assessment. Results In
Chengdu, the numbers of potential cases of listeriosis caused by consumption of prepackaged, non-vacuum sealed,
refrigerated ready-to-eat meat products were 0.01 (95% confidence interval [CI]: 0-1.71 x 10~°) per year per million in
healthy individuals aged 5- < 65 years old, 0.22 (95% CI: 0-2.67 x 10~ ") in healthy individuals aged 65 and above, and 2.88
(95% CI: 3.85 x 10~ *-4.35) in pregnant women. According to the results of the sensitivity analysis, the initial pollution
level of LM in the retail stage was the most important factor affecting the prevalence (R = 0.25), followed by retail
temperature (R = 0.08), retail time (R = 0.07), and amount of consumption per meal (R = 0.07). Conclusions  For pre-
packaged, non-vacuum sealed, cooked meat products, the most important measure to reduce the prevalence of listeriosis
is to control the initial contamination level, which requires food processing plants to regularly clean and strictly disinfect
the processing environment and equipment to minimize LM contamination at the source. Retail delicatessens should
strictly maintain a storage temperature below 5.0 °C and strictly adhere to product shelf-life recommendations. As for

consumers, they should consume these meat products as soon as possible after purchase or store them under refrigerated
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conditions and shorten the storage time. Pregnant women should thoroughly heat the meat products before eating to

reduce the risk of listeriosis.
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Table 1 Description and distribution of variables and models for the assessmeent of LM risks in prepackaged, non-vacuum sealed, refrigerated cooked

meats from retail to consumption

Nodes Parameter

Distribution or value

Source

Initial contamination Pd/% Beta (30, 117)

Pn/% 1—Pd

Cp/(Log CFU/g) Cumul (—1.4,3.04,{—1.4, —0.44, 0.63,0.97, 1, 1.3, 1.48, 1.6, 1.63,

This study
This study

This study

1.66, 1.88, 2, 2.18, 2.38, 2.6, 3.04}, {0.069, 0.138, 0.207, 0.241, 0.276, 0.379,
0.414, 0.448, 0.483, 0.517, 0.552, 0.586, 0.621, 0.793, 0.828, 1})

Cn/(Log CFU/g) Cumul (—3.56, —0.7, {—3.56, —2.04, —0.7}, {0.01, 0.5, 0.99})

Calculated obtained

Cp*/(Log CFU/g) Discrete (Cp:Cn, Pd:Pn) This study
Retail Tcl/h Pert (1, 48, 168) This study
Tmsl/C Pert (2,4,12) [26]
Transportation Tc2/h Pert (0.5, 2, 3) [27]
Tms2/C Pert (—0.6, 17.07, 37.15) China Meteorological Information Center
Home storage Tc3/h Pert (0.48, 1.92, 24) [28]
Tms3/°C Pert (4, 10, 25) This study
Consumption Acl/g Normal (Uniform [82, 107], Uniform [47, 61]) This study
Ac2/g Normal (Uniform [72, 95], Uniform [40, 69]) This study
Cf Cumul (0, 2548, {1, 10, 25, 44, 64, 106, 208, 263, 296, 411, 572, 1202}, This study

{0.188, 0.32, 0.5, 0.6, 0.704, 0.8, 0.905, 0.93, 0.94, 0.97, 0.99, 0.999})

Pd: proportion of positive samples; Pn: proportion of negative samples; Cp: concentration of positive; Cn: concentration of negative; Cp*: concentration of

LM; Tc: duration; Tms: temperature; Acl: 5- < 65 years old; Ac2: 65 years old and above; Cf: frequency.
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Fig 1 The contamination rate (left) and the level (right) of LM contamination in prepackaged, non-vacuum sealed, refrigerated cooked meat products in

the retail stage

Pd: proportion of positive samples; Cp*: concentration of LM.
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Table 2 Probability of having listeriosis among Chengdu residents from

eating pre-packaged non-vacuum sealed cooked meats at each

meal
Estimated average 5% 95%
Healthy people values percentile percentile
Aged 5- < 65 yr. 1.31x10”" 0 5.95x10~ "
Aged 65 yr. and above 1.93x10~° 0 9.15x10°
Pregnant women 334x10° 531x10°"*  1.51x1077
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Table 3 Probability of listeriosis per million people per year in Chengdu
through the consumption of pre-packaged, non-vacuum sealed,

cooked meats

Healthy people Estimated average 5% 95%

Y peop values percentile  percentile
Aged 5- < 65 years 1.13x10~° 0 1.71x10~°
Aged 65 years and above 2.22x10~" 0 2.67x10""
Pregnant women 2.88 3.85x10"° 435
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Fig 2 Sensitivity analysis of the risks of illness in the healthy individuals under 65 years old due to LM in pre-packaged, non-vacuum sealed, refrigerated

cooked meats
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