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Abstract: Objective To understand the epidemic characteristics of Listeria monocytogenes (L. monocytogenes) from
livestock and poultry in China, the contamination and prevalence of L. monocytogenes in livestock and poultry food in
China was systematically reviewed via a meta-analysis. The findings can provide data that can help in the prevention and
control of L. monocytogenes during the production of livestock and poultry meat. Methods The relevant literature on the
detection rate of L. monocytogenes in livestock and poultry food published from 2001 to 2022 in China was searched by
inputting key search terms on PubMed, Web of Science, Wanfang Database, CNKI, and other data platforms. The meta-
analysis was performed using Stata software. Results A total of 277 Chinese and English research articles were selected,
representing a total of 110 066 samples and a combined L. monocytogenes detection rate of 7. 2% (95%CI: 6. 4%-8. 0%).
The subgroup analysis of different regions showed that the detection rates of this pathogen in Jilin and Heilongjiang were
higher than that of other regions. The subgroup analysis of different time periods found that the detection rate of L.

monocytogenes decreased with the extension of time. The detection rate of L. monocytogenes in cooked meat (2. 9%, 95%CI:
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2.4%-3.5%) was much lower than that in raw meat (10. 7%, 95%CI: 9.5%-12.0%) , and the detection rate in poultry

meat and pork was 11.0% (95%CI: 8.3%-14.0%) and 10.9% (95%CI: 7.9%-14.2%) ,

slightly higher than that in other types of raw meat. Conclusion

poultry food is still at a relatively high level in China.

respectively, which was

The detection rate of L. monocytogenes in livestock and
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Table 1  Inclusion and exclusion criteria
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Figure 1

Flow chart of literature selection
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Figure 2 Galbraith diagram of the detection rate of L.

monocytogenes from livestock and poultry sources
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Figure 3 Funnel diagram of the detection rate of L.

monocytogenes from livestock and poultry sources
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Table 2 Subgroup analysis of detection rate of L.

monocytogenes in different provinces, autonomous regions and

municipalities
P
E;%”'Z SRS AR EE /% 95%C1/ %  P/% P
W 9 6.5 0.9~155 91.05 <0.01
L 35 6.8 5.1~8.8 89.65  <0.01
Jb 27 8.9 55~13.1 9628  <0.01
i 11 9.1 57~13.1 9426 <0.01
Finyss 9 7.1 26~132 9197 <0.01
VA 16 5.9 4.0~8.0 76.04  <0.01
) 18 11.1 7.1~15.8  97.47  <0.01
BT 3 12.5 10.2~15.0 N/A N/A
Mo 6 48 2.1~8.5 91.63  <0.01
BN 34 8.0 6.0~104  93.58  <0.01
S 1 0.4 0.2~0.9 N/A  N/A
Vg 2 3.2 2.3~4.4 N/A N/A
BN 2 1.1 0.6~1.7 N/A N/A
R 11 13.0 9.0~17.4  98.05 P<0.01
B i 4 11.7 4.7~212  93.65 P<0.01
uipl| 15 6.6 4.0~9.9 89.47 P<0.01
JUR 28 3.1 1.8~4.6 92.64 P<0.01
= 3 42 1.2~8.6 N/A N/A
i) 9 3.9 2.0~6.2 78.42  P<0.01
3 3 3.3 2.0~4.9 N/A N/A
How 2 5.7 3.9~7.9 N/A N/A
T 5 3.5 2.6~4.5 6.18 P>0.05
Wire 3 5.5 0.2~15.6 N/A  N/A
N 3 25 0.6~5.4 N/A  N/A
H g 1 1.6 0~8.7 N/A N/A
7R 5 9.4 3.1~18.4  96.05 P<0.01
TH 4 6.4 3.6~9.9 85.80 P<0.01




S REERE e SP/

—1124—

CHINESE JOURNAL OF FOOD HYGIENE

2023 4E%0 35 55 7 W

R A R, N 13.0% (95%CI: 9. 0%~
17.4%) ; v [E 6 75 3 8 P53 20 307 e 1R 1 R i
&, M 0.4%(95%CI: 0. 2%~0.9%) ; (HH [{ & 75 2
AN 1R SCHE BUE AN R R M. A AN
BRECE AT AR A8 3 8 IR B 28 0T A DR R 1 R

L
E= s
[ 10.001-0.032
0.033-0.065
[ 0.066-0.079
I 0.080-0.130

H J e A
o g / | ey
C? / 0300 km [

%, 5 3.1%(95%CI: 1. 8%~4. 6%) . & 5 "] LA LW
B B 25 Hby B 2R T RE DA R I O . AN ) b X
2 3T R TR I 21 43 BT 5 SR a3k 3 T, AR b Ml DX A
R R, A R b DR RIS b H DX A
2 T e T b X

E % T AR B b v b 1Ll 55 st A 7 5 0 GS(2019) 1825 5 () 4 ol 1 0 A i P TG £ 2k
s 7 B 2 T R TR AGL T R M X 3 A ]

Figure 5 Regional distribution map of detection rate of L. monocytogenes from livestock and poultry
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Table 3 Subgroup analysis of detection rate of L.

monocytogenes in different regions
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Table 4  Subgroup analysis of the detection rate of L.

monocytogenes in different time periods

HIX CHREL BIFRHR /% 95%C1/% /% P I [71] SRR SRR/ % 95%C1/ %  P/% P

A5 o X 28 6.5 4.3~9.0 85.99  <0.01 2001—2007 36 8.4 6.1~11.0  96.15 <0.01
ERMBIX 100 7.4 6.2~8.7 93.52  <0.01 2008—2015 170 7.4 6.3~8.5 9433  <0.01
AL X 36 7.6 5.1~10.6 96.22  <0.01 2016—2022 71 6.2 4.9~7.6 97.17 <0.01
PEALHE X 29 10.0 7.0~13.4 97.11  <0.01

KX 19 10.2 75-132  97.02  <0.01 AN ERR EFER AR AT
V4 L X 20 6.1 3.6~9.2 9430  <0.01 P38 A R AN 20 A 5 A R — 4
AE T L X 37 3.3 2.2~4.6 91.29  <0.01
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Table 5 Subgroup analysis of the detection rate of L.

monocytogenes in different types of raw meat
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Table 7 Subgrou analysis of the detection rate of L.

monocytogenes from different cooked meat sources

ARFZ SCEL BRI R/ % 95%CI/ % F/% P

BRKIE SCEREL BIFRI R/ % 95%C1/ % /% P

A 70 10.9 7.9~14.2 94.97 <0.01
A4 60 10.2 7.6~13.0 82.29 <0.01
EER 43 4.5 2.0~7.6 82.71 <0.01
A R 1A 56 11.0 8.3~14.0 89.35 <0.01
ARG A 10 7.8 2.4~153 82.56 <0.01
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Table 6  Subgrou analysis of the detection rate of L.

monocytogenes between raw and cooked meat

AEAF S SO AR R/ % 95%CI/ % P/% P

R 219 10.7
AR 210 2.9

9.5~12.0 94.57 <0.01
2.4~3.5 87.95 <0.01
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Table 8  Subgroup analysis of the detection rate of L. monocytogenes by different detection methods

K o 1 SCHkEL A E/ % 95%CI/ % P/% P

& Ge K I 7 ¥ 249 7.1 6.2~8.0 95.87 <0.01
G I B+ T 28 8.1 6.0~10.5 95.77 <0.01

3 it 2.9%(95%CI:2. 4%~3. 5%) , iX — 45 T AL T & = 2

AW GEXT 277 Fi SCHE T B A 04 B dls AT T 4
B, %3 & & R A R B AT AT T RS
BB e Z5 %40 M, W e T2 27 A (AR X VA
BETT) R EE S BN 110 066 i, X SCHER #EAT IE
AT R B 55 5 0 A 5, & BT A A I A 5 SR
FEAE S TP (P=95.88%,1=0. 059, P<0. 01) , fdi /i
i LRI A5 TR AT Meta 2017, e A5 1 7 65 VR B0 04
W R A IR O 7.2% (95%CI: 6. 4%~
8.0%) o AMFFE [) et Ak X6 AN [) il XA [ B i) A K%
AN TR) ol 24 FR R i AT T 20 40 AT, BB 105 75 R vEE T
SR [ 2001—2022 45 & &5 1A 0 2 1T R R Y
15 Yt B .

AR SO ER K R L R AR T — e T
2007—2017 4F o [=] [A) il 5 oy B8 2 SRR TR Meta 43
B 25 5 (8. 5%395%CI:7. 1%~10. 3%)""" . 3% 1 fig
2 TR A A S A SC iR 6 e [ 309 T K A AR T 22
B 3CE BT 2000—2006 4E 5 2018—2022 4E
AW B o 2000—2006 44k 7 2% 5 X B i % 4
PR BE AN RS 7K S AS &5 14 B 1A, 2018—2022 4F 7K
WHOLH T RAN &ML LW, IR E A &
I s B A A ) R K E . X R ERA
AT RE ARG R B SN . 7R A (B R R A S 4 4y
BT Hf & 302 IR Y BRI R G O A R

PRI ) 4 B 60 A 25 3K T Y S O A 3R (4.90%
95%CI:3. 72%~6. 42%)"7", I H 5 4 ER 2 A i & 2
8 2 R T T B O R KA 2 (2. 9% 595%CIL:
2.3%~3.6%)" UL TR E M & & N AN S5 L e
P N 35 R T b O S N A S I RS e
1 4 A RS (10, 9% 3 95%C1: 7. 9% ~14. 2% ) Ik
FTREDTE AR RSB AIFLEE(17%;
95%CI: 14%~20%)" . — J5 T BE M — & & & I %
et P e T R AT 1Y S PR T e BRI A IR
Oy — 7 A AT RE R B T AR TV TR R R
G (0 7 4 1K TR A5 B0 TR, B0 2 30T RR A Y F 5 S
R R T 58 2 JIT B8, AL O X PR e o 2 T R TR 1Y
15 Y B P55 AN RE IR 245 -

PN BN OR s v o S [y A U
Ry TR R MR TR O M X B AR T R
SORR“UKFR AT 48 HAE VR OB B T WA DL AEAE
XA RE A AR b b X BR 2R R TR A R AR 1Y iR
Wz — o 3 MO 38 5 & (13.0%5 95CI: 9. 0%~
17.4%) , J7 7R K ) 3 5 K (3. 1%5 95%CI: 1. 8%~
4.6%) . TEFTYN AW SCHE h A 2 SOk e b E Y £
AAE Oy BEAT SR AR H IR A 8 A A Oy X 4y ok,
DA Ot 25 A7 — 8 40 BIF 9% O 1 E AT M DX 2 4 43 T
RN A I S Rt S S R A U N



AR AR

—1126—

CHINESE JOURNAL OF FOOD HYGIENE

2023 4E%0 35 55 7 W

A6 50T BT 9 A SCHR A — s B 2R R e
BOR Y 3RGE E) T 29. 2%, R A RE &t T %
WEIE AL ok B 228 T S AN 2 R S T [ B
HEATHEAS SR AL BT IR SR AR T MR8 T (9 185 > 43 i AN
144 A~ W58 o AT UL BR BT KOV A 2 0 EA AR B R T
ot i 8, A 2 R B nt T ARG 2R Ry TR Y O

AN [ AF 63 1 465 HH R0, Bl 25 B IE) A 15 4
EENTRMBRREOE B RE T EER, B
JE T 9 SCHER T oA AR 22 R R TR AR K G sk
WL 2T 252V SR RE I ] Sl 2005—2013 4F , 78 X i (]
PEAT 43 S I & BRI 28 SCHR 10 SR B T 300 R 1 G 31—
A IS 8] B, TG ¥k A B B M A 43 28 A ) I TR) B
W o BT LA R I AT W 20 43 B 2 4 8 R 3R iF ) 147
Sy AT, (B A T LR AR 2 e 45 s i) B 114 oYL 448 2 T e B
K, W EE L KNEIRERE, N 34
BBt ,2001—2008 4E 2218 10 , it RN EB 8 T
R KU TR BRAR R 1947 20 #R % 52009—2013 AR PR
R O EET — RHERKWE M E R, I
PEBE G CE AR AT I G X I B 58 SCRk b
PR KPR K HE B T B A A RV IR R AR AR 1 A
37 52014—2020 4FE 2 E KR, X — B 11 SR i B oY
SCHRE R TR R A R R LR Sk,
AR IR 5T T 44 A (18 SCHR TR 5 R 3 A B B, SCRRER
bt Bk TR AR AR S

AR 43 2SR, 8 DA v AL 2 B R TR Y A
HR(2.9%,95%CI:2. 4%~3. 5% ) , i ik T 45 P v B
2 ke W R R R (10.7%, 95%CI: 9. 5%~
12.0%) o 0 2% PO A 935 — 26 B4 P 1l 5 oh 77 7 208
2 TR TR 0 D TR RT RE R R AT AR S Y s
i AL A A R T Ok 22 SIS O R BUMAE )
B AR SN T AR B TS Y AR
JE BRI 2 T R O T G RO TR Y R R AR
XA G TR E AT A AR bR
CB 22 B R An i B 2 b 30 @B &)
(GB 29921—2021)" rfr il 7 A K 1A il b v AN 756G 1
BN A W RE DA o T AT A W SE 22 PR R B £ A AR
JE s HEEE R, ORI T AL B R K T
JEK e AL A TR T 0 KU o DRI, AR A R A
RN T H B 2 R TR ZE A T i AT S —
Ny NN R S oo W o S A | 10 2 A ol ]
O U AT 2 0T

AN ) ol 285 0 AR PR o B 2 BT AR TR A L R AL
255, HE XS TR b BN 2R R O SO R R
9 11.0% (95%CI - 8. 3%~14.0%) . H K 4= %% A
WA B G IFR 38, 10. 9% (95%C1: 7. 9%~

14.2%) o A3 P B0 2 S R A O A o R
%, M 4.5%(95%CI:2.0%~7. 6%) . B RiTE KW I
B 7 T, R AT 36 I Y v B R AL A 24k, TR IELiE
Ui B8 AU i R ik =X 3R 4 8 P R Al R
A 7= 4 BEORAE R BOIR DT . IR Z 300 %A % 4
AU AR AL XY A, R N B D = e G Ay, s
ARG, A B RRERE, ERRE K. RNy
HEVS R 40, X 2835 K S E AN ROK G, 85 XS Ak I A
by BURGBUR T Y IF AR R B R N B S
PEAT R S R S i I R Y, fE AR R S
&S AT L, ARG B o Pl MR R OR 58 L
T E Al 3 B S N TR A AR SR A A, T B
PERG KBS KRB BB E R R A BT, TR
AR BEAFAS B LRAIE , 3853 77 58 P o W A2 2 RD S AR Y
PG ik S DR R s T BB A I R TR A R

T = B 7 R 4 KBS o G
WA RV 22 2 R AE B 28 4 XU 40 S AR TR
AR I HL iz T B KU 43 G i n AU
P P R IR Y R O A L B R Y
R, — S 25 ) 24 S BN 2 4 O kA bis B0
T BR TR SRR TN v T 2 R R D T B ki
SR e o3 T S < R 7 (17 NS T S - R 0 NN
Az A TR S T B O A R B AT R [ R
FEAR o X BB AR H A R 5 M s R e E] e R A
JIE v DA R vy SRR SN L R S T I S b
7 5 0 BRI (5 A IR G 3k A T ) 1% o 2 T
TR I 10 S 00 - BRSOk, 3 e R A5 BRI 2%
R TR I AL I R0 T R 4 SR Ok B T A . PTRE
i T PCR AR & 47 76 JC¥E X 4316 18 5 58 1 1 1% Bl
e IR Y/ B NS NI = /N e P IS E B
H M 38 77 50 HL A TR R S BORE R s TS
YUy B PR g5 SR ETJE e R AL G Ry ik
B RO A I Oy B B R R . 2
o RS DU 7 1k 445 G A0 R R R ok T AR A I Y kR
FEE

AN TE 90 SCHR B, AR 22 SOk 9258 % 24 1A 1
i AT HEAT B 0 4 2%, DR, A i A5 AR s T 2 {1t
A BF A B Can 2 kil B 2R A
SV A . TGk — A % HL R AT A o A, kG
0 5 AN ) o TR 2 g 7 A 22 R] R 2
FRo AT MR S S AW . RS S A kAT
DR TEAT , 8 ICAE LA 2F 47 3508 T I8 BIF B, n i ke
AT I 1 AR Ak 2

A 21 halJ5  BEE ERZ XML e EM,
T [ B & A ) BN K AR R OE AR B ARk D (AR



o I R R A i £ A SR R R AT T A R G R 2 AR T —— TR A B 4

—1127—

WEE R, 7 & WA 1 ah 208 2 3 i 4 SR A7
TERRSE B B0 o A I 5 28 AT 58 M 5 BORF A A4
b A5 P2 T 24 5 A X £ it R B0 T A W 84 B A
L DR A P LA DA RIS 3 g JE ok A # P
fin o [)INF, B8 A BRSSP EORS BAS I
W R TR A 2 A O R B R

S % Uk

[1]

[10]

CIESIELSKI C A, SWAMINATHAN B, BROOME C V. Listeria
monocytogenes—A foodborne pathogen[J]. Clinical Microbiology
Newsletter, 1987, 9(19): 149-152.

DE NOORDHOUT C M, DEVLEESSCHAUWER B, ANGULO
F I, et al. The global burden of listeriosis: A systematic review
and meta—analysis[ﬂ . The Lancet Infectious Diseases, 2014, 14
(11): 1073-1082.

HILLIARD A, LEONG D, O’CALLAGHAN A, et al. Genomic
characterization of Listeria monocytogenes isolates associated with
clinical listeriosis and the food production environment in Ireland
[J]. Genes, 2018, 9(3): E171.

CARTWRIGHT E J, JACKSON K A, JOHNSON S D, et al.
Listeriosis outbreaks and associated food vehicles, United States,
1998-2008 [ J]. Emerging Infectious Diseases, 2013, 19(1): 1-
9;quizl84.

Hh A N BRI [ [ 58 T AR A R R B 2, Il 5T g e A LA
Jay . BT 22 4 [ S b e TR B T O IR B Ak - GB 29921—
2021[S]. dbat . E AR AL, 2021

National Health Commission of the People’s Republic of China,
State Administration for Market Regulation. National food safety
standard- 1 £ 2 £7 & 1P BOW R B GB 29921—2021[S].
Beijing: Standards Press of China, 2021.

R LA AEE ZE sy, W2 B R
Bl g2 A T S bR B AL - GB 2726—2016[S . ALt
el 4 1 1 AL, 2017,

National Health and Family Planning Commission, National
Food and Drug Administration. National food safety standard-
Cooked meat products: GB 2726—2016[S]. Beijing: Standards
Press of China, 2017.

WANG Y Q, JI Q, LI S W, et al. Prevalence and genetic
diversity of Listeria monocytogenes isolated from retail pork in
Wuhan, Chinal J]. Frontiers in Microbiology, 2021, 12: 620482.
WA, BRICE, VEVE, S5 b TN U5 R 2R IR O bk S
TULAT I A (). [ 3P A% g s 4 i, 2021, 29(3)
22-28.

TU C T, CHEN Z G, WANG Y, et al. Prevalence, serotype
diversity, antimicrobial resistance and biofi Im formation capacity
of Listeria monocytogenes isolated from chickens in Shanghai[]}.
Chinese Journal of Animal Infectious Diseases, 2021, 29 (3) :
22-28.

YANG S R, PEI X Y, WANG G, et al. Prevalence of food-
borne pathogens in ready-to-eat meat products in seven different
Chinese regions| ] |. Food Control, 2016, 65: 92-98.

ZHU L X, FENG X H, ZHANG L H, et al. Prevalence and

serotypes of Listeria monocytogenes contamination in Chinese

[11]

[14]

[17]

[20]

[22]

beef processing plants [J]. Foodborne Pathogens and Disease,
2012, 9(6): 556-560.

LIUY T, SUN W X, SUNT M, et al. The prevalence of Listeria
monocytogenes in meat products in China: A systematic literature
review and novel meta-analysis approach [J]. International
Journal of Food Microbiology, 2020, 312: 108358.

XAVIER C, GONZALES-BARRON U, PAULA V, et al. Meta-
analysis of the incidence of foodborne pathogens in Portuguese
meats and their products [J]. Food Research International,
2014, 55: 311-323.

CUMPSTON M, LITJ, PAGE M J, et al. Updated guidance for
trusted systematic reviews: A new edition of the Cochrane
Handbook for Systematic Reviews of Interventions [J]. The
Cochrane Database of Systematic Reviews, 2019, 10: ED000142.
MOSTELLER F, YOUTZ C. Tables of the Freeman-Tukey
transformations for the binomial and poisson distributions [J].
Biometrika, 1961, 48(3-4) : 433-440.
LIMA W G, SILVA ALVES G C, SANCHES C, et al.
Carbapenem-resistant Acinetobacter baumannii in patients with
burn injury: A systematic review and meta-analysis[J]. Burns,
2019, 45(7): 1495-1508.

fifp Wb L BRI, gk . R R AN | SO 58 1Y Meta 43
B S e e i fer 5 BN 7). AT B PEIE , 2022, 34(3):
114-126.

XIE HT, CHEN C X, ZHANG J S. A meta regression analysis
on the effect of public subsidy on enterprises” R & D:
Heterogeneity, publication bias and genuine empirical effect
[J]. Management Review, 2022, 34(3): 114-126.

OF KA, EAE, EWE, 55 FIE AP 4 8 6 4 PR
T YOIRBL Meta 2347 1], A9 Tad 2, 2020, 18(3): 386-391.
FANG TS, WANG J, WANG Y R, et al. Cooked meat products
contamination with Staphylococcus aureus in China: A meta-
analysisUJ. Chinese Journal of Bioprocess Engineering, 2020,
18(3): 386-391.

MPUNDU P, MBEWE A R, MUMA J B, et al. A global
perspective of antibiotic-resistant Listeria monocytogenes prevalence
in assorted ready to eat foods: A systematic review[J]. Veterinary
World, 2021, 14(8): 2219-2229.

SHEN W W, CHEN H, GENG J W, et al. Prevalence, serovar
distribution, and antibiotic resistance of Salmonella spp. isolated
from pork in China: A systematic review and meta-analysis [J].
International Journal of Food Microbiology, 2022, 361: 109473.
LI H, WANG P F, LAN R T, et al. Risk factors and level of
Listeria monocytogenes contamination of raw pork in retail markets
in Chinal J]. Frontiers in Microbiology, 2018, 9: 1090.
TRILLT, B, G0, 4F . 2005—2013 4R Wb B BT
ity v B 2 0T R T T e R 25 R AR A S LD ). v e AR
24k, 2014, 26(6) : 596-599.

ZHANG S H, HOU F L, GUAN W Y, et al. Characteristic
analyses of prevalence and antimicrobial resistances of Listeria
monocytogenes in ready-to-eat foods in Hebei Province from
2005 to 2013 [J]. Chinese Journal of Food Hygiene, 2014, 26
(6): 596-599.

et XU, R FE R A 2 A XU R BLVE 5 Y I 2 4y



—1128—

B AR R
CHINESE JOURNAL OF FOOD HYGIENE

2023 4E%0 35 55 7 W

[23]

[24]

[26]

[29]

A 5B LT]. fr B4, 2022, 43(13) : 237-245.

HOU B, LIU Q, WANG Z W. A review of studies on food safety

risk governance in China: Analysis of temporal and spatial

distribution and hot topics [J]. Food Science, 2022, 43(13) :

237-245.

HOLST M M, BROWN L G, VIVEIROS B, et al. Observed

potential cross-contamination in retail delicatessens [J]. Journal

of Food Protection, 2021, 84(6): 1055-1059.

POSSAS A, CARRASCO E, GARCIA-GIMENO R M, et al.

Models of microbial cross-contamination dynamics [J]. Current

Opinion in Food Science, 2017, 14: 43-49.

EFSA PANEL ON BIOLOGICAL HAZARDS BIOHAZ), RICCI

A, ALLENDE A, et al. Listeria monocytogenes contamination of

ready-to-eat foods and the risk for human health in the EU[J].

EFSA Journal, 2018, 16(1): e05134.

FERREIRA V, WIEDMANN M, TEIXEIRA P, et al. Listeria

monocytogenes persistence in food-associated environments:

Epidemiology, strain characteristics, and implications for public

health[ J]. Journal of Food Protection, 2014, 77(1): 150-170.

i 12K . R AR Al 1R A 3% B I 1 i AL 8 Bk A B x5
T & &, 2021, 32(9): 94, 96.

WEN Z L. Discuss the opportunities, challenges and countermeasures

faced by modern large-scale broiler breeding[J]. Livestock and

Poultry Industry, 2021, 32(9): 94, 96.

RSCHE, JREAE A X0 SR G AT AE 1 I R X[ ]. &

BHEME A, 2021(4) : 188-189.

ZHU W S, ZHOU Z H. Problems and countermeasures in native

M

chicken breeding[J]. Chinese Journal of Animal Husbandry and
Veterinary Medicine, 2021(4): 188-189.

Mo . K& R Bk S e B A b ()], e 5 )
86-87.

2021(11):

CHEN G. Analysis of the current situation and problems of poultry
slaughtering J|. Veterinary Orientation, 2021(11): 86-87.
FERSE, A, T84 Hl & B R IR 5 ka3
[J). Hlt & $ees, 2021, 51(11): 66-68.

SHE D L, YANG K S, DING S J. Current situation and
development trend of pig breeding in Gansu province[J]. Gansu
Animal Husbandry and Veterinary, 2021, 51(11) : 66-68.
Ao, 126 . A o RS A 5 B A I b A A 0 T R R LA
Mil)]. &BHOL B, 202006) : 48

CHEN J L, HU X B. Problems and measures in the management of
large-scale pig breeding [J]. Animal Industry and Environment,
2020(6) : 48.

ZHR . HMARAEBEYERENRRSEWI]. F80,
2021, 32(9): 74-75.

LI Z. Current situation and suggestions of pig slaughtering and

quarantine in Bobai County[ﬂ. Livestock and Poultry Industry,

[33]

[34]

[38]

[40]

[41]

2021, 32(9): 74-75.

ZHOU P P, LIU Z P, ZHANG L, et al. Methodology and
application for health risk classification of chemicals in foods based
on risk matrix[J]. Biomedical and Environmental Sciences: BES,
2014, 27(11): 912-916.

TR, A, T, G U O R R AR

2 A WURE Al b i 1 S7 5 0 T (0], BAR A R
2018, 18(16): 3187-3191.

LI R, ZHU Y, WANG Y, et al. Establishment and application

rhﬁ#u

,E

of risk matrix classification model in Harbin food safety risk
assessment [ J]. Progress in Modern Biomedicine, 2018, 18
(16): 3187-3191.

B, AU AR SO, G5 TLR R BIRE B A i A KU
AT VPR D7 TR 0 RS LD ] £ 4 4 AR T A 4l L 2020,
11(15): 5179-5183.

LVJY, LIZ, REN W L, et al. Application study on evaluation
method of static risk supervision of catering food safety in
Jiangsu province [J]. Journal of Food Safety & Quality, 2020,
11(15): 5179-5183.

TR, T, W ORI T USRS B e A A
W KR AT L)L R A A R I A ), 2020, 11
(11): 3683-3688.

SHENG J P, LI M M, XIAO G X. Risk analysis of potentially
hazardous substances in vermicelli based on decision tree sorting
[J]. Journal of Food Safety & Quality, 2020, 11(11) ; 3683-
3688.

ETI7, ANBELL, BG4 KU o) 9 T O Ot
[J]. & Rb, 2021, 42(21): 271-277.

WANG F, SUN X H, TAO G C. Progress in risk ranking for
food safety in Chinal J]. Food Science, 2021, 42(21): 271-277.

XUE, MRERL, WESCAR, L AR Tk R 2 I AR T A
Wk ()], BB MR, 2021, 37(6): 333-344.

LIU H, ZENG X Q, XIE W D, et al. Advances on detection

techniques for foodborne Listeria monocytogenes [J]. Modern
Food Science and Technology, 2021, 37(6): 333-344.

DE OLIVEIRA ELIAS S, NORONHA T B, TONDO E C.
Salmonella spp. and Escherichia coli 0157: H7 prevalence and
levels on lettuce: A systematic review and meta-analysis[ J]. Food
Microbiology , 2019, 84: 103217.

L, VFIER . AR FR PCR B AR S H A £ U1 Boms 1 1
S W SE R (], £ dh Tk BH, 2017, 38(4) : 379-383.
LIF, XU H Y. Asymmetric polymerase chain reaction technology
and its application in detection of foodborne pathogens[J]. Science
and Technology of Food Industry, 2017, 38(4): 379-383.
EDWARDS M C, GIBBS R A. Multiplex PCR: Advantages,
development, and applications[ J]. PCR Methods and Applications,
1994, 3(4): S65-S75.



