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Quantitative risk assessment of Vibrio parahaemolyticus in raw salmon slices
Liu Hong, Luo Baozhang, Qin Luxin, Gu Qifang, Wu Chunfeng, Yuan Weijia
( Shanghai Municipal Center for Disease Control & Prevention, Shanghai 200336, China)

Abstract; Objective To assess the risk of Vibrio parahaemolyticus in raw salmon slices in Shanghai, China. Methods

The risk assessment of V. parahaemolyticus followed the risk assessment structure of WHO/FAO, involving hazard
identification, hazard characterization, exposure assessment, and risk characterization. The data for hazard identification
and hazard characterization were obtained from published scientific literatures and reports. Monitoring, dietary survey,
growth rate model, adjustment factors, Beta-Poisson dose-response model, Monte Carlo simulations and statistical methods
were applied. Results  Predicted probability of incidence associated with the consumption of raw salmon slices
contaminated by V. parahaemolyticus in Shanghai residents in Jan-Feb, March-May, June-August and Sep-Nov were
8.00x1077,6.23 x1077, 4.14 x 10 ®and 8.71 x 10 ~°, respectively. Sensitivity analysis showed that the level of V.
parahaemolyticus in raw salmon slices from June to Nov was the most influential factor to the probability of illness.
Conclusion The health risk of raw salmon slices contaminated by V. parahaemolyticus in Shanghai was low. Controlling
the level of V. parahaemolyticus in raw salmon slices in summer and autumn is the key approach to reduce its health risk.
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Figure 1 The procedure of quantitative risk assessment

for Vibrio parahaemolyticus
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Table 1

The contamination of Vibrio parahaemolyticus in

raw salmon slices in Shanghai

Al BEEEC BIVERC BHMER(%)  x(CFU/g)  s(CFU/g)
1—2 11 1 9.09 0.36 1.83
3—5 26 1 3.85 0.31 1.18
6—8 53 11 20.75 0. 48 5.05
9—11 65 14 21.05 0. 65 6. 89
&k 155 27 17. 42 0.50 4.92

F 2 BHFHOR G R R A B =0 R R 9
Table 2 The average consumption of raw salmon slices each
time in Shanghai residents, by gender
PO BEAEL x(g)  s(g)  PSO(g) POO(g) POS(g) PI9(g)

146 64.54  50.37 50 150 150 250

%
b’y 135 69.53  59.64 50 150 200 250
& 281 66.94  54.98 50 150 200 250

T x® =0.0535 ,P= 0.8171 , 2R X,
#3  LEACRFEAES AR RA R = PR

Table 3  The average consumption of raw salmon slices each

time in Shanghai residents, by age

= s PSO P90 P95 P99
@ TR e G (&

4~17 103  55.67 52.89 50 100 200 250
18 ~34 81 77.10  60.12 50 150 200 300
35 ~59 65 66.77 48.74 50 125 150 250
60 ~ 32 77.81  55.27 50 150 150 250
A1t 281 66.94  54.98 50 150 200 250

T x® =13.7844 P = 0.0032, 2 RAT G475 L,
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Table 4 The variable settings for the model of VP exposure assessment associated with the consumption of raw salmon slices

A ARAS g 1 A AR AR
1-2 7 Normal ( -0.44,0.27)
- ) 3-5J] Normal (-0.51,0.07)
MEV=S/ | = AN o o
¢ VP v R log CFU/g 6-8 A Normal ( —0.32,0.70)
9 —11 H Normal ( —0.19,0.84)
1-2 7 Normal (6.83, 4.20)
Tm . « 3-5J] Normal (16.67, 5.67)
i 6-8 A Normal (27.80, 2.63)
9 —11 A Normal (19.73, 6.58)
Ts 1 FH I A7 1) h Pert (0, 1, 4)
G B =R TE R o/ K Normal (66. 94, 54.98)
£5 LHFITE R Y VP =306 AP ARK VP 1A, A fr = Sote B dn VP i 75 e it AT 56 26 500
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Table 5 Simulated results of average VP exposure each
time associated with the consumption of VP contaminated
raw salmon slices in Shanghai residents

FOURTH R, B8 1 (CFU) £V B, 288 4k (CFU)

Ay
5% 95% ¥ 5% 95% PE
1—2 0.16 4.8 1.73 0.16 4.79 1.71
3—5 0.19  2.90 .35 0.17  2.63 1.24
6—38 0.08 3590 899 0.07 27.58 7.02
9—11 0.07 68.78 18.87  0.06 58.75 16.16

Fo LigHimRAREY VP I =30 A ARSI
Table 6 Predicted probability of incidence associated with the
consumption of VP contaminated raw salmon slices in

Shanghai residents

A AR BRSO A% H
TRAESAF 7(CFU)  RRHER(107) MK RRAKK

1—2 1.73 8.00 0.13 2

. 3—5 1.35 6.23 0.13 2
R

6—S8 8.99 41. 47 0.13 10

9—I11 18. 87 87.07 0.13 22

1—2 1.71 7.90 0.13 2

. 3—5 1.24 5.72 0.13 1
s

6—38 7.02 32.41 0.13 8

9—I11 16. 16 74. 53 0.13 19
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