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Preliminary investigation of quantitative food microbial risk ranking model and its verification
ZHAI Qiangian', ZHU Jianghui’, FANG Chiguang', BAI Guangda'
(1. Jilin Province Center for Disease Control and Prevention, Jilin Changchun 130062, China;
2. NHC Key Laboratory of Food Safety Risk Assessment, China National Center for Food
Safety Risk Assessment, Beijing 100022, China)
Abstract; Objective
it. Methods

To develop the quantitative food microbial risk ranking model in Jilin Province and further verify

Based on the real consumption data, parameters for cross-contamination and cooking habits, the food

pathogen monitoring result from Jilin Province in 2014 was used as an example, a deterministic risk ranking model and
matrix were used to prioritize the microbial hazards and food types combination, and Risk Ranger was used to further verify
the risk. Results There was medium health risk caused by Salmonella in marinated raw pork and Listeria monocytogenes in
milk and sandwich. 41.67% of the illness was salmonellosis and 69.06% of the cases were attributed to the Chinese
vegetarian salad and 75.22% of the cases were caused by under cooked food. Risk Ranger further verified that priority

combination and under cooked food and

, about 36 000 people suffered

should be given to the risk assessment of the “marinated raw pork-Salmonella”
interventions were the key aspects of the assessment. According to the annual incidence rate

from foodborne diseases each year among Jilin’s 27 million population. Conclusion A quantitative risk ranking model for
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food microbial was preliminary developed in Jilin Province which needs further modification on the model parameters for

more accurate estimation.

Key words: Food microbial; risk assessment; risk ranking; quantitative; model; Jilin
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Table 2 Food microbial risk classification sQMRA and Risk
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Table 4 Estimation of quantitative risk classification model of food microorganism monitoring sQMRA in Jilin Province in 2014

- it \ fli i+t SN Kond
- S PR e C00 L R 2T e e e i
(feFEHEHINA) /% (7T BETE 418 Ss T S MM EH R W B B
" " /% 1%

Bi% Bi%
LA 5 1A W (3 4) 11,76 1.10x10°(34y)  0.57  0.82  221.32 9 b Wif-%em 12.2  87.8
. PARAAS AR (4 43)  15.00  2.60x107°(2 4%) 3.05 4.42 1194.27 8 rh -5 0.0 100.0
FLA L BOREEMIFFE (2 4))  36.84  1.50x107°(34y)  18.14 2630 710219 6  {f BfE-h 0.0 100.0
ST MUMAITASE (44Y) 20,00 1.10x10°°(24y)  0.41  0.59 158.92 8 (-1 2.2 97.8
K B A W ITE (3 4 1.25 1.70x10°°(24%) 172 2.49  672.47 6 % Wf&-4%# 0.0 100.0
oS b 23 VI TE (3 45) 0.51 4.50x10°°(24y)  35.44 51.40 13877.88 6 {k MiG-4cm 34.6  65.4

T sQMRA KU H B4 v, 4 43I XU LA R # R 51 H 568 959 Ak 2002 4 b [ i [ 8 3% 5 falt S bR 40 181 85 1) S N 4K

TE sQMRA Fl1 Risk Ranger P~ AS [6] 5H B4 0 A
— AR ) BB B0 T A R XU A IR
O, N WA N-TI"HE, DK, 1E
PR 6 R A S I i B T A ] Y SR B, B I Y 4
A i AR 5 TCMSF & SCRY A ] £ 981 SO 18 1) fi %
SEGFE I R AT A RO BE AL AR Y 8 2 R E
B 2 e T H bR 200 B MR AR SO R T REME .
ANFERE R, FUA R B A A7 8 ok AR A R
PR, A Y T HER A R A R, A o i

SR R TR B R B AT A B (R, AT A A TR B
R ofe #5, B XU RS % 96, {H J&, 7 sQMRA F1 Risk
Ranger P /> N [a] R B rp A7 38 22 42 - 2000 18 7 4
AR SE A TR, FE R R AT R S o S Em )
FAAAF A K, sQMRA &P %% & & B IR,
Risk Ranger H i 2% 451 K F1 31 9% N2 FBIE . UL
A sSQMRA B Ji 5 A0 X6 58 S35 G RS I ) OC v T
Risk Ranger WU 55 i1 OC 7 0 T2 72, 79 A XU 46 FF
SR WNES,

25 sQMRA FIl Risk Ranger X[ % % 7 55 45 T Ho ¢
Table 5 Comparison of sSQMRA and Risk Ranger risk matrix estimation
sQMRA Risk Ranger

e cemwmnm o EsEwe ome we SOUE CEUE SLAAY an o um

(FTREMESME)  EME SR Bl B () WM FR
A R A ITE (3 4) 11.76  1.10x107(3 43) 9 i 12.2 87.8 2.16x1075(3 43) 9 rh
7.5 FL A MR (4 43)  15.00  2.60x107°(2 4%) 8 th 0.0 100. 0 9.15x1077( 1 4)) 4 15
=M% PAAZSHTALTE (4 /%) 20.00  1.10x107°(2 4}) 8 th 2.2 97.8 2.31x107%(1 4%) 4 ik
P 3 WITH (3 4)) 0.51  4.50x107°(2 4}) 6 1% 34.6 65. 4 3.15%x107°(3 43) 9 h

Y :sQMRA I Risk Ranger JAUJ A 5, 29 9 I XU LR % At
2.2.2 ARG fUHH I IR

sQMRA #] LAk 58 H A5 ANHELE —4F I (B N, 38 i
1IN % B0 1 AZ 5 Y 06 T R A VR R
(I NE, AR 2014 AF 5 bR W 25 SR Ak i eT DL S
68 959 A (2002 4F v [5] Jai BE 77 5 B 00 06 A5
BB, sSQMRA A D v £ 1 9% 12t 50008 19 R )
LR 92 ANREAE BRSO . RIS &R R
R, M 2 700 5 A A4 3.6 7 AT #E
RAEIMEGE . sQMRA J& T & &t 19 KB 73 9 A
R R M PR A B R A, A R R
—AME A& — A XS ARG A
I 7 o

Risk Ranger 8 #f5 2014 4F 3 bl W 25 5 | Al
AT LS5 68 959 A, FEAEA 1 500 AR KA
PREBE e o AR AE RO R, AR 2 700 7 A
ORI 59 TN EAE B IRERG . 7E sQMRA

Al Risk Ranger #5545 R (4 LL A oh , % 1905 67 40 Y
i T J& AH 22 B KB, Risk Ranger #5755 (9 4F & g N %L
& sQMRA iy 16 5, —F X TP U H B A
AL sQMRA A28k AR 2 BAREE , T 98 4
BTG A A 95 G A R 002 ok A R I A
L RIA RIE W A P i BB, (22, d T ok
T AR AR B, sSQMRA X 95 5 7+ A% 3 540 1T g
FEAEARAG 5 Risk Ranger £ > 28U A fH J2 —
Bl 90 4 0 2 ONRET, BRI B ONRE L R R
0.01% ,7¢ Risk Ranger P B 50 Al 5% , X FE kK
Kmfili 7PN 9% i, 78 50 5740 9 4 35 b SR A
T A o
2.2.3 KB G EOW BT B IE

Fig BEAS [7) B 62 5 20 1 B AT 70 38, sQMRA &
WAL 6T% R b T W rh#E, 50 — h &
R EIREEY T, AR AT Y



L AR W E KU AL ) R e T —— R T, 45

—263—

i,

Risk Ranger & # 56. 84% )i 15l b I T BE & W)
SR Ry SE Y o o OF S R E 7 AN S WA S
WOEAIREEY T . 4 sQMRA il Risk Ranger
AOHESE U0 1D TRy 2014 4555 AR 1oy B M A8 Y L 9
VESIOR B, B0k o 4 95 G0 A 40 B 2 1 B BE 25 I
W, L% 6,

# 6 sQMRA #l Risk Ranger #5345 fE BUR H LR
Table 6  Comparison of sQMRA and Risk Ranger in estimating
high risk pathogens

sQMRA Risk Ranger
o) YRR TS AR S AT AR
BlE /% wBE BIE/ % BT
VI 41. 67 15 108. 55 56.84 333 848.72
GO A BR A 30.53 11 068.97 5.41 31 749.49
R 2F AT PR 22.08 8 005.91 37. 66 221 188.53
BRI 7 1 T 5.72 2 072.53 0.10 605. 16

FE 3G 0 (5 H<0. 10% A E0 1 A 51 H
2.2.4 KW mIEE S IFRUE

[F] A % B[R] 2 2R 001 43 25, sQMRA e 3 vh =X
IR RS BN B W AN B £ 5 BT A R
BilH) 69.06% , 55 — A L 5 FL Hl ah, 5 = ok m
il i o

Risk Ranger & 9 32 V5 4% 1 v 20 3t 3R 58 5 3L
(B I N B 22, o5 B B A s B 1 5. 44%
55 ok, AR = oK Rl . 28 sQMRA R Risk
Ranger (5, ot HEF S0 2014 4F 3 g N 8
MIEEMESER, WL T,

7 sQMRA F1 Risk Ranger #E% & /& £ & Lo 5

Table 7 Comparisons of sSQMRA and Risk Ranger in

estimating high risk foods

sQMRA Risk Ranger
= =
i EZ:; {5 EZ:: 2 A
e 9 1L o 5 151 5
LI WE S 69.06 25040.24  57.44 337 421.11
25 7 22.88  8296.45 1.20 7 028. 09
oK T ] 2.21 802. 15 5.07 29 797. 30
PR 3 R il 1.85 672. 47 1.67 9 827.58
b Rk 3R 1.33 482.77 0.00 26.32
b 0. 44 158.30  31.53 185 197.00
WA A 0. 65 235.28 1.82 10 666. 57

VE R ] H< 1. 00% 19 £ i K 51
2.2.5  FHRE IR B S -EUR A S

2 sQMRA F1 Risk Ranger {94 55, 4% Bt XU 73
AW, L2 P Sk e JXURS: A4 < 9 3 A R TR -T0 1)
PR A A T R KU DT A K B0 TS G YR R OT A
FE 1) TR AR o
2.2.6 B0 % KUK TEAR B9 T S AT

sQMRA 275, 75. 22% 1) £ I8 4 %< 95 95 ) /2 e
TS5 4 B T B, 24. 78% (1) 55 4] K A8 XL V5 YL ip

B, A 8 2 A SO B il = R — 28 KU T
b H A
2.2.7 TG Y AT R 1) 5

15 sQMRA Hhxf o XU RS B9 80 il 75 9% 2 3 17
He VR BE AR A B VD TR TS g RN 11 76% [ F)
L1 10% I, 9 B A= 5 A -00 1) 7 AU 45 2 M
JRUIE I3 oA AR AU 5 7L 5 2L 7] o 110 B0 094 2 B0 45 T 9
YR 15.00% F& 2] 5. 70% ), FL 15 FL ] b - 50
2 T R DR, 25 A R RIS O AR XU, 5 = TR
{14 5038 7 iy R TR T 4 RN 20. 00% [ F) 17. 00%
B, = W - B 2 0 o T XU, 55 M KU e
AR AU 5 PRI, o 95 B 3 45 i AR — 5 Y FEL, AT R
TR
2.3 BRI EOR KRR D AR KT

2010—2016 475 A48 ¥ £ 4k B 00 Gl A= D v |
BRI 2 LT O IR F A RZ (5 R),
FLUR g 4 ¥ 0090 28 BR A B L3 3R @ 9 a1 5T
(% 38), P IR 587 N £ (1 085
N i 98 5 B FT B e S N ORI Be N B %2
SR 276 A 129 N o DR IR B B 2 1 A
BV A S M2 XI5 5 0 &, L3k 8, sQMRA
JI SR Y 45 2R 5 A R R R B R R R S B
LAY

3 Wig

£ P EUR T 5 Y P S SR £ R R O
ERYERG AL T A R, 0l 22 4 KU 70 A 2 42 BR
fifp DB il 22 4 1) L Bl AT B HE PR Al 2 KUK
PSR RE G o B BT E B LB A X
W g> 2 07 ik AS BF 9K AT S B KU 4 G A
sQMRA, 1| FH £ it S 2E 9 s 00 50908 0 e [ 12 900 1 9%
HHE B A HEIE 5 TG Y M E AT b 4
SR IRAN T A BB EUR RGBT B
PR T PR B AL B KR R LA
2014 A5 AR B Al AR W) M DB S B A R
B A VD T B AR TS g, AR 5 R v
PR AT G R A 0 M 4R R A SR AL
“YRBRAERE N -UD TR AL, DL BRS ek IR PR A
AT T it o 38 0 55 by AR B TR B A k1
FOBCA B, U0 T R o o bR A 2 2B TR R O I,
WM O A BRI . (HR, i T2 IR 5
A AT G B 32 B T AT 0 R W B LS R A A W
MEER Z [ AR R A8 K% . AN, I sQMRA
RERYHE AT KU 0 0 i 5 B0 R, AT AT ] A -BUR
B 2L B KU A G 52 TR W 8 E R R T e R
FIYH 2% 5 9 5% WA, 7 16 3 A5 900 KOS sE



R AR AR

—264— CHINESE JOURNAL OF FOOD HYGIENE 2019 4E55 31 245 3 1
8 2010—2016 4F bR A Wy M B R B e 2 R S St
Table 8 Statistics of outbreaks of microbial foodborne diseases in Jilin Province from 2010 to 2016
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