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Abstract: To systematically investigate the prevalence of Sa/monella in food in mainland China, a hierarchical Bayesian model based on
data obtained from literature mining was established to reliably estimate the Sa/monella contamination rate of commercially available food. The
average Salmonella contamination rate of the examined food was 5.91% in 2004~2018 (95% confidence interval, 4.69%~7.27%). The
contamination rate fluctuated from 2.02% to 8.29%. The highest contamination rate of 8.45% was found in raw meat and meat products. In
Sichuan province, Shanghai city, and Heilongjiang province, food contamination by Salmonella was high (12.05%, 11.53%, and 10.68%,
respectively). The main pathogenic types were S. enferica serotype 1 and Salmonella infecting animals and humans. The main species of
contaminating Salmonella were S. enteritidis, S. derby, and S. typhimurium, with contamination rates of 22.10%, 15.23%, and 12.54%,
respectively. Health and market regulators should strengthen the monitoring of meat and meat products according to local conditions and
formulate preventive strategies for the main pathogenic types and dominant species of Sa/monella to ensure food hygiene and safety.
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Table 1 Estimation results and parameter errors of u and ¢ value

i ¥4 95%EAZ X 1) SD MC error MC error<5% SD
U -4.25 -4.45~-4.06 9.78E-02 1.30E-03 TRUE
o 1.60 1.45~1.77 8.11E-02 1.30E-03 TRUE
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Table 2 Food contamination rates of Salmonella in each province

By FEEY  S%UERZRA /%  L#kdE  SD/% MCerror  MC error<5% SD
3 %) 7.72 6.01~9.47 9 0.89  9.00E-05 TRUE
Eloy:3 3.93 2.94~5.24 14 0.59  6.20E-05 TRUE
=) 3.45 2.33~4.82 7 0.65  6.04E-05 TRUE
i E 1.37 1.10~1.68 12 0.15  1.41E-05 TRUE
JHRAE 5.44 4.71~6.20 22 038  4.30E-05 TRUE
FEM A 7.58 5.57~9.73 8 1.06  1.13E-04 TRUE
b 2.62 0.84~5.42 2 120 1.27E-04 TRUE
EI%) 426 3.35~5.32 11 0.50  4.51E-05 TRUE
k) 6.83 5.94~7.86 23 0.49  4.81E-05 TRUE
2RI 10.68 7.22~14.07 7 1.77  1.53E-04 TRUE
EIe) 3.04 1.67~5.26 5 0.94  9.84E-05 TRUE
ik 2.64 1.93~3.46 8 0.39  4.56E-05 TRUE
EHAH 1.08 0.71~1.61 8 023  234E-05 TRUE
LA 5.19 4.70~5.70 28 026  2.42E-05 TRUE
pasi o) 2.25 1.97~2.59 5 0.16  1.60E-05 TRUE
TTH 2.76 1.99~3.63 11 041  4.01E-05 TRUE
Fih 0.85 0.25~1.86 2 043  4.16E-05 TRUE
LAH 5.04 3.94~6.45 12 0.64  6.44E-05 TRUE
NIT:2) 5.67 4.00~7.56 4 091  8.93E-05 TRUE
% 8.60 7.72~9.56 10 047  4.74E-05 TRUE
L 11.53 10.32~12.76 5 0.62  6.28E-05 TRUE
9| 4 12.05 10.37~13.69 11 0.86  8.54E-05 TRUE
=84 3.51 2.91~4.18 12 032 3.26E-05 TRUE
AT 6.11 4.99~7.32 8 0.59  6.18E-05 TRUE
J BB 3.95 3.61~4.34 20 0.19  1.87E-05 TRUE
MREFHER 4.65 4.04~5.28 14 032  3.18E-05 TRUE
TREE%RHBR 1.70 1.18~2.34 3 029  321E-05 TRUE
BB ERHLR 4.33 3.57~5.18 9 041  3.90E-05 TRUE
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Fig.5 Time trends in food contamination rates of Salmonella
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Table 3 Food contamination rates of Salmonella in foods

B At £ FHREY, 95 BAEARNE%  X#k#E SD MCerror  MC error<5% SD
K5 ) 8.45 8.06~8.86 202 2.04E-03  2.07E-05 TRUE
K= S 323 2.83~3.64 111 2.11E-03  2.30E-05 TRUE
25840 1.38 0.99~1.88 81 225E-03  2.31E-05 TRUE
EL5 &4 2.00 1.45~2.77 45 333E-03  3.90E-05 TRUE
HEERAH 251 2.04~3.03 60 248E-03  2.29E-05 TRUE
KE B S 0.74 0.52~1.03 114 131E-03  1.50E-05 TRUE
&) 0.58 0.41~0.78 247 9.58E-04  1.27E-05 TRUE

®4 FRIDTIREMEORRITRE

Table 4 Contamination rates inSalmonella groups

FREEL A TR 95%EBEAZRN /% kT SD MC error MC error<5% SD
P8 T K A | 85.60 83.93~86.99 53 7.71E-03  8.69E-05 TRUE
MBI E A A 1] 3.89 2.19~6.12 7 1.01E-02 1.09E-04 TRUE

AXRARYTIRE . AT 10.51 - - - - -
=5 EDTIRELR | P ARRRAHIM R MRISRE

Table 5 Contamination rates in etiological classification of Salmonella subgroup [

e TEE Y 9S%EERE % XERKE SD MCerror  MC error<5% SD
AR A 8.19 6.24~10.40 31 1.07E-02  1.12E-04 TRUE
LRSS 12.46 11.17~13.85 39 6.81E-03  7.07E-05 TRUE
B A S 69.79 67.55~71.92 56 1.12E-02  1.00E-04 TRUE
FAb R RSP LA 9.56 - - - - -

F 6 NEIITIRENRMITRE
Table 6 Food contamination rates in different species of Salmonella

Ekiid FRE% 95%EAZRIA/%  X#k#FE  SD/%  MCerror  MC error<5% SD

S. derby 1523 13.66~16.96 38 0.84  8.66E-05 TRUE

S. enteritidis 22.10 20.41~23.87 44 0.89  8.68E-05 TRUE
S. thompson 5.88 4.59~7.34 24 070  7.67E-05 TRUE
S. agona 8.62 7.36~10.08 31 070  8.17E-05 TRUE

S. new port 6.22 5.05~7.58 13 0.65  5.46E-05 TRUE
S. rissen 6.46 4.72~8.56 15 098  9.19E-05 TRUE

S. senfienberg 7.82 5.84~10.41 2 1.16 1.01E-05 TRUE
S. infantis 228 1.50~3.30 11 046  4.94E-05 TRUE
S. london 6.90 5.69~8.27 25 066  7.17E-05 TRUE
S. typhimurium 12.54 11.07~14.11 Iy} 0.77  8.16E-05 TRUE
S. braenderup 3.50 2.17~5.19 9 0.77 8.08E-05 TRUE
S. kentucky 3.68 2.51~5.17 10 0.68  6.54E-05 TRUE

R 7 BURE A FRISIERILR
Table 7 Results from the model of dataset A

BT FERE  OS%EARMY%G Xk E SD MCerror  MC error<5% SD
N5 R H & 8.49 7.94~9.11 85 2.99E-03  3.05E-05 TRUE
K= S 2.97 2.41~3.64 60 3.11E-03  3.18E-05 TRUE
252 4|% 1.73 1.13~2.55 40 3.65E-03  3.85E-05 TRUE
TR
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ZLER
E5EH & 2.57 1.83~3.63 25 4.62E-03  4.51E-05 TRUE
BEHERAH 1.64 0.93~2.64 22 441E-03  4.77E-05 TRUE
Koy B 0.84 0.52~1.31 50 2.00E-03  2.27E-05 TRUE
HA 0.62 0.39~0.92 102 1.35E-03 1.99E-05 TRUE
<8 HURE B RiStERIER
Table 8 Results from the model of dataset B
LS A 95% EAZ X 18] /% S kEE SD MC error MC error<5% SD
n5 K4 8.11 7.62~8.63 98 2.56E-03 2.81E-05 TRUE
K= B 3.04 2.49~3.69 38 3.08E-03  3.33E-05 TRUE
25545 1.17 0.73~1.76 42 2.62E-03  3.12E-05 TRUE
EHEH® 1.51 0.74~2.59 22 478E-03  4.92E-05 TRUE
BEERAH 0.73 0.37~1.29 30 238E-03  2.42E-05 TRUE
PRy 0.65 0.39~1.04 64 1.66E-03  2.48E-05 TRUE
HA 0.56 0.34~0.86 100 1.32E-03  2.05E-05 TRUE
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