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ABSTRACT: Objective To understand the contamination of foodborne pathogens in catering food in Jilin
province. Methods Three kinds of foodborne pathogenic bacteria were isolated and identified from 7451 pieces of
catering food collected from 9 monitoring areas in Jilin province from 2011 to 2019. Results From 2011 to 2019,

the total detection rate of the 3 pathogens was Bacillus cereus 24.45%; Staphylococcus aureus 2.72 %; Listeria
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monocytogenes 3.00%; the key areas with more serious contamination by Bacillus cereus among the 9 monitored
areas were Baishan city (35.76%), followed by Yanbian prefecture (33.33%). The highest detection rate of Listeria
monocytogenes was in Baishan city (6.90%), followed by Songyuan city (3.68%). The highest detection rate of
Staphylococcus aureus in Baicheng city was 5.36%, followed by Baishan city (3.63%); the detection rate of Bacillus
cereus was the highest in department stores, and the detection rate of Staphylococcus aureus in snack processing
shops was higher (6.25%), followed by beverage stores (6.14%) and fast food restaurants (5.66%); the total detection
rate of Bacillus cereus in the 9 food and beverage products was the highest (24.45%), mainly salads and porridges,
Staphylococcus aureus and Listeria monocytogenes had the highest detection rate in salads (9.72%) and Chinese cold
dishes (6.13%), respectively. Conclusion In recent years, the detection rates of Bacillus cereus and Staphylococcus
aureus in Jilin province have been significantly lower than in previous years, and the detection rate of Listeria
monocytogenes has rebounded slightly. The pollution of foodborne pathogens in Baishan city and Baicheng city is

more serious than other cities in Jilin province, and the detection rate of foodborne pathogens in the catering service

is high, especially the unprocessed foods such as salads and cold dishes. Relevant departments should strengthen the

81

control and control of key regions and food types.
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Table 1 Detection rate of 3 foodborne pathogens in different years
oty WA 2 FEUAT PTG 1 26 G5 B T BR ARG Y B AHTRR TG 1 2 At F
1% (R Y BRBREA R 1% (K AR B AR 1% (K Y BRBREA ) 1% (K AR B REA )
2011 32.68(50/153) 3.58(15/419) 4.53(19/419) 8.48(84/991)
2012 33.07(83/251) 2.11(10/474) 6.33(30/474) 10.26(123/1199)
2013 F N iRl 0.18(1/541) F N iRl 0.18(1/541)
2014 26.03(63/242) 3.83(25/653) 2.53(13/513) 7.17(101/1408)
2015 36.91(55/149) 5.31(19/358) 0.88(2/228) 10.34(76/735)
2016 15.18(39/257) 2.04(10/490) 1.61(5/310) 5.11(54/1057)
2017 11.76(20/170) 3.24(12/370) 0.34(1/290) 3.98(33/830)
2018 22.78(41/180) 2.22(4/180) 1.11(2/180) 8.70(47/540)
2019 8.00(4/50) 0(0/50) 4.00(2/50) 4.00(6/150)
it 24.45(355/1452) 2.72(96/3535) 3.00(74/2464)
F2 FEMHEX 3 HERERFERDHE
Table 2 Detection rate of 3 foodborne pathogens in different regions
WK R ZF FRAF ARG H 2 & B A ER TR R FRIE AR TR 1 B TIRE R /% (K H R K
1% (R AR BR A A) 1% (RS AR B A ) 1% (R R K0) AR

AT 29.39(72/245) 3.10(17/548) 1.71(6/350) 8.31(95/1143)

P T 18.22(47/258) 3.40(18/529) 2.53(10/395) 6.35(75/1182)

ENin 35.76(59/165) 3.63(12/331) 6.90(20/290) 11.58(91/786)

kT 25.77(42/163) 5.36(15/280) 3.40(9/265) 9.32(66/708)

LT 13.77(23/167) 2.70(15/556) 2.64(8/303) 4.48(46/1026)

K& 17.72(14/79) 1.01(3/297) 3.05(5/164) 4.07(22/540)

LN 17.92(31/173) 1.81(5/277) 3.68(10/272) 6.37(46/722)

313 M 33.33(37/111) 1.79(6/336) 1.87(4/214) 7.11(47/661)

RNt 32.97(30/91) 1.31(5/381) 0.95(2/211) 5.42(37/683)

51t 24.45(355/1452) 2.72(96/3535) 3.00(74/2464)
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Table 3 Detection rate of 3 foodborne pathogens in different sampling locations
P BRI &AM R R R EER R A
%R B/AREARD) /%I REUREARED % IMARBUREAR D) /% I REUREA S
BRI S5 ATT WK /AR5 24.42(72/259) 2.40(24/999) 3.39(21/620) 6.23(117/1878)
LV NCY 22.99(43/187) 2.65(10/378) 1.82(5/274) 6.91(58/839)
PR 28.01(86/307) 3.65(14/384) 3.48(13/374) 10.61(113/1065)
P TS 28.75(23/80) 5.66(9/159) 4.38(6/137) 10.11(38/376)
NG 30.60(41/134) 2.42(10/413) 3.41(7/205) 7.71(58/752)
TR A 6.14(7/107) 0.82(1/122) 3.49(8/229)
38 I HItH Y 35.19(19/54) 0.00(0/72) 4.35(3/69) 11.28(22/195)
RN G /A 0.00(0/7) 0.00(0/29) 0(0/21) 0.00(0/57)
i 22.73(10/44) 0.00(0/93) 2.25(2/89) 5.31(12/226)
FEMTIE 6.25(2/32) 6.25(8/128) 3.48(4/115) 5.09(14/275)
BRI AL 0.00(0/2) 0.00(0/12) 0(0/6) 0.00(0/20)
Ve 13.85(9/65) 1.63(8/491) 4.49(8/162) 3.48(25/718)
W 22.22(50/225) 2.47(6/243) 1.60(4/250) 8.36(60/718)
2R T /N 0.00(0/20) 0.00(0/20) 0(0/20) 0.00(0/60)
&1t 24.45(355/1452) 2.72(96/3535) 3.00(74/2464)
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Table 4 Detection rate of 3 foodborne pathogens in different food categories

P R ZE AT B RS A T (O ERTAAG: 1 % LA TR TG R AR
1% (K tH AR BURE A KD 1% (K tH AR BURE A KD 1% (K R BUREA B0 1% (R HRRERE A S
a7 23.00(69/300) 2.44(2/82) 1.67(5/299) 11.16(76/681)
K T 1] i 26.64(239/897) 2.06(33/1603) 2.15(19/882) 8.60(291/3382)
EAEd 26.98(17/63) 0.00(0/122) 0.82(1/122) 5.86(18/307)
ZIA 100(2/2) 9.72(7/72) 0.00(0/102) 5.11(9/176)
beks AR 0.33(1/300) 1.67(1/60) 0.56(2/360)
| A 0.00(0/1) 0.00(0/30) 0.00(0/30)
Lk A 4.3(8/186) 0.54(1/186) 2.42(9/372)
S 11.63(20/172) 3.95(33/836) 6.13(47/767) 5.63(100/1775)
e 41.18(7/17) 0.00(0/32) 0.00(0/14) 11.11(7/63)
FoAtb AAGI 2.44(2/80) 0.00(0/2) 2.44(2/82)
it 24.45(355/1452) 2.72(96/3535) 3.00(74/2464)




%5 23 4]

BBk, S 2011~2019 AEFHEMRE R A 3 FhE IRk E0R B L 4 b 9025

4 FR5e

4.1 BHRENNENX

AR TR A IR A &, Hrh R Y TE Y 3
PR gt AR H R I 2R R
a5, T AL R b N SEREA, ZHCh R, o
TR AR R AR IR A AR B A PR B I 1A S FE K P
SEATE, FrlZ 5 R a5 & BiEtm i faRt R A
RO R IR DR KR I AR R, A5 8
TR AR B i TP R R EOR A IS YR, N
MR BB I B SR . B IR T A% 2019
AEBERE AR T AN 4 B U AT ER ARG SR Gl 3 4R B
TREAG, PRI ZEITRR RIS R 3 AR AT TR (1L
7 (11.58%) 1 FH 38117 (9.32%) 5 W5 M O B V5 e ot b H At b
XA P o, AR SS BRT E IR A B0 B H 2R.(7.56%) i T
PRI ER T (5.86%), VPHLAINSEE R AR LIy &Y &Rk
SO R RS R A, A JCER T I SR T X T
AR RRI DL AR RS AT MEI, AEH JFORER I | b3
AL BEENTT AT, REHERMLE O EETIN, #
TP ARG A FNAE BB DI TR 2% Bt B 8 A B e g
BiR, IR EIR R R K A .
4.2 2011~2019 FEAFEMXEREHHRERLE
T

2011~2019 A RIRE M 3 RS0 TS YL i A
TEBLAN T 2011~2019 4F 35 AR AR B & 3 PO T 19 A
i 1 350 ) Ry W RE ZE AL RT R 24.45%, 4 6 A BRI
2.72%, BAMAASHTARTE 3.00%, i 2013 R4 B (A Ak
TR RN 0.18%, AUEATHEFE ZE LR B S sl 2= s 1
BRI, k5 1 2R 2010~2016 4ET T8 14208 481k £
st TP L LR PR SO TR A T A A, BV Rk
12.04%, = FHERE . Bl HERE 9 AN IX A IS5 R
GYBT B A R B0 B TS Y e S H TR AN [, AR 2
FOAT B8 V5 Y25 7 B A0 B o5 3 X F 1 7T (35.76%), Hik Ky
31 (33.33%) o FPLHE A 307 R TR A HE R e s 2 T T
(6.90%), HRKEWAET(3.68%) 0 FII T 4 8 LR AT BR 12 AG:
HERRE 5.36%, HKOMFINT(3.63%), SB#%12015
AT RAE B v A 0 A R R 1) M S A3 B SR L,
WAL T 4 O AT BRI BHME SR - 9.56%FAIK 3.10%, W RE
H T WA T AR A S R A T, AR A T 4 v
A BRI TS YL U A Tk, TR R M
T 2 At DX 7 o 5 15 VR B0 P )

43 AERFHLSILXBL LB RRERRER
HIF SR
TE 2 TR AL AT B R AR A5 3195 3 R e IRk B0l

B R . BRI STl B TREEHEN
B DR SRR, DAEKMARERZE, 551
VEIEFE B SR AT 5 T e o WA ZE AT B e A B i
Kt R d i, RS TR ARG 229 OAE S P R UEA T AR 25
TEOFF BRI o SR ZEAUAT B A0 A 12, FEAB YL
b R, MEHE A AR A ML A B,
WR A ATt R, S5, & amaERE
TE NN T E K AR 5 (6.25%), UK G IE (6.14%)
R T (5.66%) 0 120N T HUBIFNAS BE ] 5 4 N4
[, 0T A P AR ol A A EASRILTE, AN RE 7™ A% 3 i
TAERRAE, R AR 0 22 A5 {5 T 24 B [ R
ZRTCIMIAIATT, REER KT B0/, 5 FE05 8L
BA . AUHRRI: BIRRUE 5 R R SRR R
FEONAE N A AR LE SR A,
SRS Y SRR 2R R S A, (AR
ARG 2 58

P W P AR R, R ZEIRAT I R AR . K
T B WL RS g 6 St kAT
R, 4 B €03 75 1K D B SR A I RR TR 9 P A 3 R4 T
TR I RE ZE AT TR H R I (24.45%), LLTb T
SN T2, A ¥R 00 ) 76 TR TR R B 2 I R T 40 ) A VD
$7.(9.72%) I Fp R FESE (6.13%) RS H R e . B
25 0 A LA IR TR 22 (R R A, — RETE R LA
SRR E 5 AN Sh PR AT R R A e UL SRy e b
BEAHTRR RS Y, BRI I s b & i Ah, A i
S B VR T g AU A 2 R T LA 6 T B A
1, SR W AR R AR A S A L B A T, B
ISR )] R (3 37 X e SR /S 1= R/ S (1K 7 =
B B ISR ZEBAT I . A R AT BRI TS g, AR N
SEIRRAF B — B LEE . RSP TRk E SR
TR B0 T V5 G bR 50 W I 4 ATt 2 B RN v o
MM EOR A R R, SABMEGE R -8, hT
WEHESE IO AR, P BOR IR T BOR A R L R
AH DG W 0 D 0 o e S £ T e A, e TR
PRI 1) K 1 o

HT 2011~2019 FFHFAREERE N 3 P ETHEMER
97 T T G ) SR AIR B, 1T A PR B R 1 WA
LAy RS AR S o F i T A5 T R A
RS B IR AR S, E B WIS Yok s B G Ik o A A
iR R E SR ECh & 2R, ARG PR
FRRAIA R, T — 5 nl 4k g W AR, oo W A
Pt o P, A URBIF T AR R 7 PR £ b 4 A ARG A B T
IO i 3 T AL SR A R S TS e O, WA
T FOR A T T RS2 R M A
TR, N RO AN B 1 A I R, L[ R
R BE  k A



9026

B dn 2 4 R R I A 4R

81

EE P

(1]

[10]

(1]

[12]

WHO. WHO global strategy for food safety: safer food for better health
[M]. WHO, 2002.

PR, XS, Erak. IR TESM]. et ARTUEHAR
#k, 2001,

Chen BQ, Liu ZC, Wang MQ. Modern food hygiene [M].
People's Medical Publishing House, 2001.

XL, @, SR, S BJRTIAR 2017 SRR B () Mo 25 5
SAHT[I]. R ASE DAL, 2018, 34(5): 701-704.

Liu ZW, Gao F, Gao Y, et al. Surveillance results and analysis of

Beijing:

foodborne diseases in Heilongjiang province in 2017 [J]. Chin Public
Health Manag, 2018, 34(5): 701-704.

TLFFy, MR, EIZK, 5. 2014-2017 4F i TTR X & v
WA I]. AL TAE 5T R, 2018, 29(3): 101-103.

Jiang LL, Chen YQ, Wang XD, et al. Surveillance results of foodborne
disease in Jing'an district, Shanghai (2014-2017) [J]. Public Health Prev
Med, 2018, 29(3): 101-103.

WHO. WHO estimates of the global burden of foodborne diseases
[EB/OL]. (2015-12-03) [2019-08-05]. https://www.who.int/foodsafety
/areas_work / foodborne-diseases/ferg/en/.

T, A U X BRSO A TR A AR AT (0], tH PR R
2405 HSCHH, 2018, 18(97): 294, 296.

Wei SP. Epidemiological characteristics of foodborne diseases in various
areas of Jilin province [J]. World Latest Med Inform, 2018, 18(97): 294,
296.

GB 4789.14-2014 iz A bRiE A BUEFIGS BEREF AT
TR A S).

GB 4789.14-2014 National food safety standards-Food microbiology
inspection-Bacillus cereus inspection [S].

GB 4789.10-2016 T REAbRME Tab i =A%
EREHINS].

GB 4789.10-2016 National food safety standards-Food microbiology

B O

inspection-Staphylococcus aureus inspection [S].

GB 4789.30-2016 i A EAhRME A MAY2A0K AR AR
AR IR R S).

GB 4789.30-2016 National food safety standards-Food microbiology
inspection-Listeria monocytogenes inspection [S].

TN 2002-2012 474 [ YRR SRR S AT S BB T RS ]
VLI HBT BSR4, 2013, 24(4): 14-15.

Ding XL. Analysis of characteristics of national food poisoning events
from 2002 to 2012 and discussion on precautionary measures [J]. Jiangsu J
Prev Med, 2013, 24(4): 14-15.

BRI, G, 25F5EE, 4F. 2011-2016 4F PR A B IEPEEUR 1
TFYLRBL M), SCHTBTEE 2%, 2018, 25(8): 911-914.

Yao XT, Zhao P, Li XG, et al. Contamination status of food-borne
pathogens in catering food in Guangxi, 2011-2016 [J]. Pract Prev Med,
2018, 25(8): 911-914.

BB, BT, XU, 4F 2011 ~ 2015 SEE M & ah T 4 B (A AR
B W B AT ], B2 A A 2441, 2017, 8(1): 98-104.
Zhao W, Yang XJ, Liu GH, et al. Analysis on the monitoring data of

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Staphylococcus aureus in food of Jilin province in 2011-2015 [J]. J Food
Saf Qual, 2017, 8(1): 98-104.

TR EFL. 20112018 45K T it HPO R 2T R M43 HT (0], Bt
B4kl 2019, 34(6): 54-56.

Zhang YX. Surveillance of Bacillus cereus in food in Tianshui from 2011
to 2018 [J]. Bull Dis Control Prev (China), 2019, 34(6): 54-56.

Wl A, T2, XIRIT, 45 1998-2017 4[5 Fili & URPEBR S 1
THRZFAFEAAT]. TP EE TEAE, 2020, 32(2): 184-189.

Huang XY, Zhang ZP, Liu ZJ, et al. Analysis of epidemiological
characteristics of foodborne disease events in Nanping city from 1998 to
2017 [J]. Chin Food Hyg, 2020, 32(2): 184-189.

SO, EICR, AN, & I TA T AR AT D). R
R TIA:, 2015, 31(11): 1475-1477.

Wen T, Wang SW, Sun W, et al. Contamination of Listeria monocytogenes
in foods in Liaoning province, 2010-2014 [J]. Chin J Public Health, 2015,
31(11): 1475-1477.

KRR, KT, IKFEIN, SF. 2011 AR R B IR R A A R AT
[ W EDARKAE, 2012, 22(12): 2936-2938.

Chui HX, Zhang D, Zhang XL, et al. Monitoring and analysis for
food-borne pathogens in Henan province in 2011 [J]. Chin J Health Lab
Technol, 2012, 22(12): 2936-2938.

Yang S, Augulo FJ, Alterkruse SF. Evaluation of safe food-handing
instruction on raw meat and poultry products [J]. J Food Prot, 2000,
63(10): 1321-1325.

kfa, Xz, MM, %, 2015 4-2016 45 MRS T IR SR
P25 A AT (0], o AR AR R 2K, 2017, 27(11): 16081609,
1612.

Zhang J, Deng ZA, Wu YJ, et al. Analysis of foodborne pathogen
contamination in Guangzhou from 2015 to 2016 [J]. Chin J Health Lab
Technol, 2017, 27(11): 1608-1609, 1612.

FUR, FDGER, KA, 45, 2017 435 M & it i e R 800 o s DU s
BLAYHT]. BUACHIRTEE2, 2018, 45(18): 3411-3413, 3421.

Lv L, Bai GD, Zhang JB, et al. Monitoring and analysis of food-borne
pathogens in Jilin province in 2017 [J]. Mod Prev Med, 2018, 45(18):
3411-3413, 3421.

BRAE, RS, BUH. 2012-2018 4FREFATAS R A B IREBOR I TS
YORBL[]. Bl SHERE, 2019, 35(19): 2630-2632, 2637.

Chen P, Ye LD, Huang J. Contamination status of foodborne pathogens in
catering food in Nanping city from 2012-2018 [J]. Occup Health, 2019,
35(19): 26302632, 2637.

(hiEthit: KEEE)

(=M

B, BlEERE, EEHRAE
AWEMRIE K RITRE
E-mail: weizhao81226@126.com



