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Survey of COVID-19 outbreaks linked to imported frozen food in China’s Mainland
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Abstract: Objective Since the global pandemic of coronavirus disease 2019 (COVID-19) broken, a series of local
outbreaks caused by the contamination of imported cold chain food by SARS-CoV-2 had been reported in China’ s
Mainland. To provide corresponding suggestions for the prevention and control of similar epidemics in the future, the
characteristics and spread of such epidemics was analyzed. Methods All the literature, official news reports and other
materials on the local COVID-19 outbreak caused by SARS-CoV-2 contaminated imported cold chain food was collected,
and the corresponding data was sort out and analyzed. Results From June 2020 to November 2022, a total of 20 local
COVID-19 outbreaks related to imported cold chain products were reported, with a total of 1 646 cases, involving
9 provinces. Among the 20 outbreaks, there were 10 outbreaks in 2020, 3 outbreaks in 2021, and seven outbreaks in
2022, and 3 outbreaks had 200 or more cases. Conclusion Since the global pandemic of COVID-19 broken, the 20 local
outbreaks related to imported cold-chain food traced domestically were caused by cold-chain workers who were infected by
contact with imported cold-chain food or their overpacks, and most of local outbreaks (75%) caused subsequent
community transmission. But under various effective control measures such as the construction of centralized supervision
warehouses in China, the number and duration of local outbreaks related to imported cold chain food have shown a
downward trend.
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Figure 1  COVID-19 outbreaks linked to imported frozen food in China’s Mainland
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Table 2 Prevention and control measures for COVID-19 outbreaks linked to frozen food in China’s Mainland

b AR I 1]

A S

A

R i B it A 77 28 80T B e R 1 D7 42 B R 5 1) COR B 36 428 ML 25 42 (2020 18 55 e 2 Xf 37 8 e bR 25 il 4 722

1 20204E10 H 16 H

2 20204E 11 A 8 H

2455 ) (Ve il AR 7 4 AR TR B T T AR ROR S R )
R 0 98 £ i 00 B P 4 T 4 T O 58 ) (IR B B 8 AL 1 2% 42 (20200255 )

15 1% s Bk P L A 25 21
I 95 7€ IO X 47 28 bR s 4 il ¢ 95
5 B W P L ) £ 2

COR T 3k — A0 Al v BB o 38 90 A7 LT 00 it 3 R ) I By IR 7 ML ) £ 2 (2020) 11 55 I 2 X 7 81 i bR 25 A ¢ 7

3 20204 11 A 27H
+ 263%5)

75 1% B 10k P2 LA £ 45 2

R 505 9 X0 5 50 AR 9 40 4 00 3 00 5 DL 6 0050 B0 151 B 05 0GR 0 72

4 20214E12H 11 H

ek Il 4% 2 1 By 2 T A it ) (1L T L (2021) 14 5)

75 16 g Bk P L Ak 5 2

Vo B il A 77 2 8 0 2 B 9 B R R (B8 R0 )RV B B it A 7 T 55 I IO 0 AR R 2 Ml 48 9

5 20224F 1 H30H

T R T R A 4 O R T (D)

75 1k g 1ok P LA £ 45 2

6 20224E3 /1 3 H Citls 11 S L — 2 N B 3 e il 8 2 195 By 4 T4 4w (5 L) ) 22 18 32 By 3
7 20224E4 2 H CON B K I 30 10 V4 £ 0 TR0 e B B 4 RIS 3 B R A8 i (R DU ) ) 28 i 12 iy
8 20224E7 A S H Cits 11 Je He— 2 N B il 48 B 15 7 7 T4 B R+ ) ) 23 i 12 i
9 20224F 7 A 1S H (M K 1 V44 2 5 W0 0BT TR 2 9 s R 2R R 6w R LD ) 22 3 12 i
10 20224F 11 15 H (ORI E 1174 B £ 5 ) B 768 9 2 Bl 45 A1 T 25 B R 48 7 (R 7S R ) A2 3 32 Yy
3 g Bifi i 252 % A 22 1 DR BB S A DG E S, 2 it O

SRAS-CoV-2 TEARIR 45 7F T Al LA K IR SE K A7 %
W], 4 CCOR MY ELE T 20 "C(RUREY) ) 4%
PR % BE 7= P SARS-CoV-2 YL PR 5 21 d A
TR 15 SARS-CoV-2 5 [ 355 5 B 59 45 % i Ky
Al e, SARS-CoV-2 V5 YL v BE ™= i J5 £ W & € 78 &
1 VK ZE T BB R VR ST HEAT IS i . A DGV B
Mk A B 422 fil 3 26 75 YL v R ST W, 5 AT SARS-
CoV-2 1 VK JZ % 78 kg 7K J2 T4 W B 380 1 e 422 o 4 4
FEam , I N B3 aeb T s R HR G 28 R e
B o 2020 4F 10 J ip EEE O AT B O YRS
1 Hh 40,285 7 B B SARS-CoV-2 1% 3%, IE 32 A KA
L i O S e ) R I ETRE Y AR
RGBT B R & A LUK, b K A R Y
20 L HE F1 ¥ BE A O AH DG RENE | A0 AT R A R
UG AL AL, DL B A TR X s R i, X
JENG M E R TR R SEREEE R BIA L
Se IR BB 1) X SV BE S IS T R T
N NI RS SRR 2N i RN (N 1
J R G X, T80 X R R .

PG I R g A B A DABE AN R
F RS VE R RO ER G 1 B Rk
H & M 2020 4 6 H b 508 & b e 15 T b, K

B4 A 2 K ) SARS-CoV-2 ##2 . T 4b
PEWE RS, DA R A Bk AR TS 5 T 1 bR 6% 47 dit 3 ik LA I
Y IR R SE T I SARS-CoV-2 [l V5 Y ¥ 5 £
s i N KU o e 8 AR R, 220 TR A A A
TR P O T A g I R e R A
JEAR L I LB b AN T3R8 At SARS-CoV-2 #%
2. B 2020 4F 7 A JFba, hAe N R R G S8
(7 G S8 ) Bl 2023 i D\ 224 [ 53 11 1 v il £ o %
AL BRI fiy T AR Y SARS-CoV-2 BiliR . #
%2021 4 2 H 25 H, & KA 149 T34 i
FIAEEE S FEA T, 79 4~ (0. 53/10 000) K 4 SARS-
CoV-2 B ", Mg B B rE 2020 4 7 H 10 H~
2022 4F 8 H 3 HIE, EF Xt 543 ALK B9 VR B 5
RATT 152 ZRBUE 2B MR b i it . RS
i 22 4 RS IEA O £ X 2020 4F 7 H~2021 4E 7 A
FE 31 A (AR X ERE ) MR AR - g i s A
[ 5 583 J3 A% 4 i 11 ] 7 v £ o S A B 1A Ak
LA FE i SARS-CoV-2 V5 YL I 25 2L W7, 1 398 14
BH P £ 5 Fe A 25 A RE vk 111 391 14, o B 4 5K
9 99.5%(1391/1398)",

B & v R K Bt A0 5 18 T 5 i R W A2 Ak, T LR
P 1) 928 155 o7 428 1B 5 A, B 22 AN W 2 A7 0 3K el 2 1 )



AR AR

—502—

CHINESE JOURNAL OF FOOD HYGIENE

2024 4E%f 36 455 4 W

WA Ak 3, oy E 1V B £ 5 2 IS ) SARS-
CoV-2 ¥ v [ K il & Ak 22 F 11 ¥ B 2 AH G
JENE Z 5 M NPy Al NP R B o E 25 T AT 80 4 il
T T A % 7 A OGN B hE R R S T ) B T
R, 2021 4F 5 H 14 H & AR\ SR B2 55 21 46
ANFEG B FEF a8m T AW R N E B,
HI Y 2020 4F 6 2 2021 4F 4 A LR #) 12 #2 ik
F B £ il AH DG RE TS 3 A 11 R 52021 4F
5 H 14 H S\ JRBG#E R KA, 2021 4F 6 H ~
2022 4 11 A4k 7R 0.4, 2021 4F
12 1 11 B & A CHE 55 B R 6] 3 78 56 bR 25 8% 4 fifi
S JEAH WK 7 W A AL 1) G T I s e kT R e il 4%
I 7 45 AR B30 0 =0 2 W H (202114 5 ) 2R
WHEP IS 64,2022 42 8 HEFED H# M 869 4~
P EE G, BIK 2022 4F 5 A MR BB T ML #%
707 I 35 A9 Omicron AF SRR 5 (14 2 108 BE 1 5
FH TG, 4 14 ¥4 B o AH S 8 15 B8 i A A 15
HAF30.4 8 o SR B v B g 1 Rt A RR 2
R[] B A 5 R R A,k 5 v ] Rl SR BB 4% T AH
IR AR A e 1 S it 2 AN AT 4

SARS-CoV-2 Z K L& A T # 0% 5 & &
RS I AN SR O 4 B L AOR B R SARS-
CoV-2 il i R E IR LM Z B 5. WHEEMW
Kty BRI AR 22, AT B /48 % ORI L L RAE
i B A0 T RSB AR 2 R AR R N ) B AR AT
A, 33 2 A A B3 A SR T I 5 5 55 B i KU o
T ARK SARS-CoV-2 KIAFTE i 15 & AN E R A=
BT AAR K S A, 2 Bt 3 () AS W AT DR b /0N LA
B4 935 1 U 2 2 AN s 300 B, S I A T Al 4 e R T
s Z kAT o WeAh e B 8 i & 4 1Y J7 2 i AL
WO Al fie, KRB T SARS-CoV-2, J& W ih £ H
by A 09 B 23 2 N 28 2 s Pkt o AT T AR T B
J 0 L V8 e A 1 T BERUOR g 48 A e L
MBI R K ESZELR,

AR SCAFAE — 5 1Y Jmy B, R T 85080 9 R AR LAY
PR, X 2020 4F 6 H & 2022 4F 11 A # A I
R SCHRAUE T3 X 48 5 0R H 38 f Hh 1EK Rl & A=
1 20 & 1114 5 B il AH ST e 2 1 BHE E AT T &
T, BRI R A B T RE A I AL o 7E A BRORT e KA
VRS 55 F L SARS-Co V-2 Bl 75 YL ¥ BE £ il iy A K
Wor 4F S A7 AE A T v [ R Bl a2 11 98 o g N R AT
Gy AT, AT LA R A Bk S A TR B AR R

A BROR S RATH R U [E A 1
PR 3, B SEAF AR B SARS-CoV-2 Fifi F 1174 4 £
d i 5| R A A 1 KUBS: |, (HR: 7 v R Bl 48 v
EAO WG IUA )4 I ) ST 2 0 b

>

Bty A O RO AR S ] B R R . A
I 5T A 3 AT 1 e R 1 A A LK 5 i 1 v B
7 i AR SR IR 4 AR B R A L O B BT R R AT [
TAT G 5 B | B A4 XU Ak 0 22 i BOR S 43E TR
G WO A IR KRR R PR T
e o

S % 3Tk

[1] CHANJFW, YUANSF, KOKK H, etal. A familial cluster of
pneumonia associated with the 2019 novel coronavirus indicating
person-to-person transmission: A study of a family cluster [J].
Lancet (London, England) , 2020, 395(10223): 514-523.

[2] WANG C, HORBY P W, HAYDEN F G, et al. A novel
coronavirus outbreak of global health concern[J]. Lancet (London,
England) , 2020, 395(10223): 470-473.

[3] WHO. WHO coronavirus (COVID-19) dashboard [EB/OL].
(2023-01-15) [2023-01-15]. https://covid19.who.int.

[4] PANG X H, REN L L, WU S S, et al. Cold-chain food
contamination as the possible origin of COVID-19 resurgence in
Beijing[ J |. National Science Review, 2020, 7(12): 1861-1864.

[5] Frdeat . hEERE TG 305 A OB HEBR 20 3 41 68 F

BT B PR T B0 AT REPELEB/OL] . (2020-06-26) [2023-
01-15]. http://www. gov. cn/xinwen/2020-06/26/content_5522153.
htm.
Xinhua News Agency. Chinese Center for Disease Control and
Pvevention: Beijing’ s current outbreak rules out animal virus
spillover and Wuhan’ s prevalent strains [ EB/OL]. (2020-06-
26) [2023-01-15]. http://www. gov. cn/xinwen/2020-06/26/
content_5522153.htm.

L6 B g 7B 4 il hors . 2020 4F 6 H ~7 H b 5 397 8 e bR 5 7

Jifi 98 25 1 1% J# (=) [EB/OL]. (2020-07-10) [2023-01-15]. https:/
www. chinacde. en/jkzt/crb/zl/szkb_11803/jsz1_11811/202007/
120200710_217703.html.
Chinese Center for Disease Control and Pvevention. Progress of
the COVID-19 outbreak in Beijing, June-July 2020 (II) [EB/
OL]. (2020-07-10) [2023-01-15]. https://www.chinacdc.cn/jkzt/
crb/zl/szkb_11803/jsz1_11811/202007/t20200710_217703.html.

[7] MA H L, ZHANG J Q, WANG J, et al. COVID-19 outbreak
caused by contaminated packaging of imported cold-chain products
- Liaoning Province, China, July 2020[J]. China CDC Weekly,
2021, 3(21): 441-447.

[ 8] BR&EAE, HlUE, K%, 4. 20204 7-8 H 1L 745 K& T #

TR 5 PR 7 i 58 3 A 8 AT o R A 0 AT [ ] 8
2021, 36(2): 127-130.
CHEN Y C, YANG S H, AN Q Y, et al. Epidemiological
investigation of an outbreak of coronavirus disease 2019 in Dalian,
Liaoning, July-August, 2020 [J]. Disease Surveillance, 2021,
36(2): 127-130.

(9] KM PAMEEZ RS .8 2 H 147, T BUN M E I8 2617 3
ek M 98 % 1 B T AR A = b N4 R & A 22 [EB/OL].
(2020-08-02) [2023-01-15]. http://hcod. dl. gov. en/art/2020/8/
2/art_1853_462210.html.



Hh I St 1T 94 S S IBRRT 2R e b B 1 TR A —— R, A

—503—

[14]

[16]

Health Commission of Dalian. On the morning of August 2, the
municipal government’ s press office held the twenty-eighth
centralized conference on the prevention and control of the
COVID-19 outbreak [ EB/OL]. (2020-08-02) [2023-01-15]. http://
hcod.dl.gov.cn/art/2020/8/2/art_1853_462210.html.

MA HL, WANG Z G, ZHAO X, et al. Long distance transmission
of SARS-CoV-2 from contaminated cold chain products to
humans - Qingdao city, Shandong Province, China, September
2020[J]. China CDC Weekly, 2021, 3(30): 637-644.

LIUP P, YANG M J, ZHAO X, et al. Cold-chain transportation
in the frozen food industry may have caused a recurrence of
COVID-19 cases in destination: Successful isolation of SARS-
CoV-2 virus from the imported frozen cod package surface[J].
Biosafety and Health, 2020, 2(4): 199-201.

YUAN Q, KOU Z Q, JIANG F C, et al. A nosocomial COVID-
19 outbreak initiated by an infected dockworker at Qingdao city
port—Shandong province, China, October, 2020[J]. China CDC
Weekly, 2020, 2(43): 838-840.

CHEN C, FENG Y N, CHEN Z X, et al. SARS-CoV-2 cold-chain
transmission: Characteristics, risks, and strategies [J]. Journal
of Medical Virology, 2022, 94(8): 3540-3547.

ST e A R Sk B . 2 R 2 4H [EB/OL].
(2020-11-27) [2023-01-151. http: //china.cnr.cn/yaowen/20201127/
120201127_525344096.shtml.

CCTV News. Source of outbreak in Xinjiang’s Kashgar has been
found: it was containers| EB/OL]. (2020-11-27) [2023-01-15].
http : //china.cnr.cn/yaowen/20201127/t20201127_525344096.shtml.
RET A RBFH AR 1TH 11 HRHERATH 152585
Tl 55 B 77 i 5 8 1 By 4% LA R 50 B W Rk A 25 . [TEB/OL].
(2020-11-11) [2023-01-15]. http://www. scio. gov. cn/ztk/dizt/
42313/42976/42989/43053/Document/1693344/1693344 htm.
Tianjin Municipal People’ s Office. November 11, Tianjin held
the 152th series of press conference on the prevention and control
of the COVID-19 outbreak [EB/OL]. (2020-11-11) [2023-01-
15]. http://www.scio.gov.cn/ztk/dtzt/42313/42976/42989/43053/
Document/1693344/1693344 htm.

KM TR e 2 5 2 B RS HL H 10 6025 BE M TS 4 ol
7 T 2 000320 AN 1) JE S bR e A B g 7 ALk
[0 % 3% 7 [ EB/OL]. (2020-11-11) [2023-01-15]. https : //wsjk.tj.gov.
en/ZTZ1L1/ZTZ1.750/Y QFKZ1.9424/FKDT1207/202011/20201111 _
4067631 .html.

Tianjin municipal health and Health Committee. What happened to
the newly discovered positive halibut overpack? What is the status
of the two recently confirmed cases and one asymptomatic infection?
Here s the authoritative response[ EB/OL]. (2020-11-11) [2023-
01-15]. gov. en/ZTZL1/ZTZL750/Y QFKZ1.9424/
FKDT1207/202011/t20201111_4067631.html.

I, A, R, S RN R AR L 0 B A e
RS T 4 5 PR 2 0 e R O A T [ ] PP AR RO W G
gk, 2021, 41(8): 581-587.

ZHENG B L, GAO X, ZHUANG Z C, et al. Complete genome

https : //wsjk. .

sequencing and traceability analysis of SARS-CoV-2 in Binhai New
Area, Tianjin[J]. Chinese Journal of Microbiology and Immunology,

2021, 41(8): 581-587.

[21]

[22]

[25]

kA R, B, PRI, R E A HE WA DG 1R
il 9 S SEEFE NS I A [T ]. 11 TUAE ], 2021, 26(5) : 40-41.
ZHANG X C, DONG X J, LUO J J, et al. Investigation on a
cluster epidemic of COVID-19 in imported cold chain food [J].
Port Health Control, 2021, 26(5): 40-41.

[ 55 e 9T 10 9 23 3 D i . SRR 2 A7 58 155 373 7 A3l e bR s 2 i
SRR 7 T AR R BB & A 25 [EB/OL]. (2020-11-24)
[2023-01-15]. http://www. scio. gov. en/xwibh/gssxwfbh/xwfbh/
tianjin/Document/1693387/1693387.htm.

The State Council Information Office of the People’s Republic of
China. Tianjin Holds a Press Conference on Epidemic Prevention
and Control (155th Session) [EB/OL]. (2020-11-24) [2023-
01-15]. http://www. scio. gov. cn/xwtbh/gssxwfbh/xwfbh/tianjin/
Document/1693387/1693387.htm.

AT I . R TR RT /N D8 - VR BE RS TR 1448 7 4]
o & e #F [EB/OL]. (2020-11-20) [2023-01-15]. https://
baijiahao. baidu. com/s? id=1683846265061969373&wfr=spider&for
=pe.

The Paper. Scanning in Tianjin Kanhaixuan Community: after
cold-chain porters were positive, 7 more COVID-19 infected persons
were found[ EB/OL]. (2020-11-20) [2023-01-15]. https : /baijiahao.
baidu.com/s? id=1683846265061969373&wir=spider&for=pc.
REAMT 117 17 H K HE2 44 8 25 0078 B A 53R i 6 0 FH
M [EB/OL]. (2020-11-17) [2023-01-15]. http://tj. bendibao.
com/news/20201117/95206.shtm.

Tianjin Local Treasure. On November 17, two-cold chain personnel
in Tianjin were positive in nucleic acid test during quarantine
[EB/OL]. (2020-11-17) [2023-01-15]. http://tj.bendibao.com/
news/20201117/95206.shtm.

[ 55 B 7 I 0 0 2 I ol . VR 238 A 0 5 il 48 9% 195 B 2 T AR
I A 2 (35 A+ \3) [EB/OL]. (2020-11-23) [2023-01-15].
http : //www. scio. gov. en/xwibh/gssxwfbh/xwfbh/shanghai/Document/
1693285/1693285.htm.

The State Council Information Office of the People’s Republic of
China. Shanghai holds a press conference on epidemic prevention
and control (88th Session) [EB/OL]. (2020-11-23) [2023-01-
15]. http://www. scio. gov. cn/xwibh/gssxwfbh/xwfbh/shanghai/
Document/1693285/1693285.htm.

B 1 A A — 19039 5 Il 5 06 32905 9] il 7R A0 B B i R
F1) g v JXURS: 3 X [ EB/OL]. (2020-11-09) [2023-01-15]. http://
society.people.com.cn/n1/2020/1109/¢1008-31924581.html.
People’ s Daily Online. Shanghai reports one confirmed case of
COVID-19, and Yingqian Village, Zhugiao Town, Pudong listed
as medium risk area[ EB/OLJ. (2020-11-09) [2023-01-15]. http: //
society.people.com.cn/n1/2020/1109/¢1008-31924581.html.

o [ )22 R BRI L AR 612 11 10 H 2Bk
15 BB B LEB/OL]. (2020-11-10) [2023-01-15]. htip://www.
mnw.cn/news/shehui/2334933 html.

China News Service (CNS). November 10, Anhui outbreak update :
Fuyang, Anhui Province, a new case of indigenous diagnosed
[EB/OL]. (2020-11-10) [2023-01-15]. http://www. mnw. cn/
news/shehui/2334933 . html.

BRAS, £ukdr, WA, S — iRm0 R e SR W
T2 SR DR 7 M 98 K JE SR A M e R A () ], BT e 2



—504—

B AR R
CHINESE JOURNAL OF FOOD HYGIENE

2024 4E%f 36 455 4 W

2022, 49(2): 364-367.

CHEN M, JIANG F C, HAN Y L, et al. Investigation on a
family cluster of COVID-19 outbreak caused by imported cold
chain seafood[J]. Modern Preventive Medicine, 2022, 49(2) :
364-367.

AL, Wk %, 4 . SARS-CoV-2 15 Yy ik 1144 7
ﬂ:%ﬁﬂ‘*/ﬁﬁi@ﬂiiﬁ JENE I w8 4, 2021, 37
(6): 1283-1291.

WANG J, BOZ]J, MAO L L, et al. A local COVID-19 outbreak
in Dalian caused by imported cold-chain products contaminated
by SARS-CoV-2[]]. Chinese Journal of Virology, 2021, 37(6) :
1283-1291.

7 DA REZS . 20204F 12 1 17 A O ff 38 24 i 1077 357 7Y
58 R B Al 4 B 1 1 B [EB/OL]. (2020-12-18) [2023-01-
15]. https://wsjk. In. gov. en/wsjk/ztzl/qlzhxxgzbdfyyqfkgz/yqth/
2BDC868D3CAD47F69ECT222779ADIA0D/index.shiml.
Health Commission of Liaoning Province. Epidemic situation of
COVID-19 in Liaoning on December 17, 2020[ EB/OL ]. (2020-12-
18) [2023-01-15]. https : /fwsjk.In.gov.cn/wsjk/ztzl/qlzhxxgzbdfyyqfkgz/
yqth/2BDC868D3CAD47F69ECT7222779AD9A0D/index.shiml.

Il 55 5 7 1) 1 20 2 I 0t L0 R 2 0T 088 195 By 9 AT e A
[EB/OL]. (2021-01-28) [2023-01-15]. hitp://www.scio.gov.cn/

xwibh/gssxwfbh/xwfbh/shandong/Document/1698083/1698083.
htm.
The State Council Information Office of the People’s Republic of
China. Shandong held a conference on the prevention and control
of recent epidemics [ EB/OL]. (2021-01-28) [2023-01-15]. hup:/
www. scio. gov. cn/xwibh/gssxwibh/xwibh/shandong/Document/1698083/
1698083.htm.
Hi*l—J AR NG TR A B 3 ARG I B A 78 L R O S Al
iR BE 25 4R 2 4h i %12 = R T2 [EB/OL]. (2021-01-28)
[2023—01—15 1. https://baijiahao. baidu. com/s? id=169010249916022
4592& wir=spider&for=pc.
Huangqiu.com. Three cases of positive test were found among the
people who entered and returned to Shandong, and the purchase
and use of antipyretics and other medicines in Shandong need to
be referred to the fever clinic[ EB/OL]. (2021-01-28) [2023-01-
15]. https://baijiahao. baidu. com/s? id=1690102499160224592&
wir=spider&for=pc.
JUm H % P . 5 20 H 2 % -2 BUR B, 1L e
{91 5 D9 P 51 5¢ 4 A 1) [ EB/OL]. (2021-05-20) [2023-01-15].
https://baijiahao. baidu. com/s? id=1700278843959571093&wir
=spider&for=pc.
Beijing Daily. May 20th Epidemic Express: Anhui patient discharged ,
Liaoning and Anhui case have identical gene sequence [ EB/OL].
(2021-05-20) [2023-01-15]. https://baijiahao.baidu.com/s? id
=1700278843959571093& wir=spider&for=pc.
YR ). 3K N 26 4 AR LI 10T B A BE 2 L
[EB/OL]. (2021-05-15) [2023-01-15]. https://m.thepaper.cn/
kuaibao_detail.jsp? contid=12696839&{rom=kuaibao.
The Paper. With 26 native infections in 3 days, Liaoning has
surpassed Anhui in number of infections [EB/OL]. (2021-05-
15) [2023-01-15].
contid=12696839&from=kuaibao.

https://m. thepaper. cn/kuaibao_detail. jsp?

[32]

[33]

[37]

B R LRI T T A AR TR — A% 76 B L [EB/OL].
(2021-05-21) [2023-01-14]. http://www. xinhuanet. com/local/
2021-05/21/c_1127471963.htm.

The Beijing News. Cases in Anhui and Liaoning are on the same
transmission chain [ EB/OL]. (2021-05-21) [2023-01-14]. http://
www.xinhuanet.com/local/2021-05/21/c_1127471963 .htm.

db st H R R 11- 0379 18 B U B9 57 AR - O A 2 A Bt
i, £ A#568 3 [EB/OL]. (2021-12-20) [2023-01-15]. hitps: //
baijiahao. baidu.com/s? id=1719671623585072229&wfr=spider&for
=pc.

“11-03”

Beijing Daily. Dalian epidemic traced back to the

responsibility for the crime: there have been a number of people

have been arrested, a number of people have been held accountable

[EB/OL]J. (2021-12-20) [2023-01-15]. https://baijiahao.baidu.
com/s? 1d=1719671623585072229&wir=spider&for=pc.
K% TN B BUR . 11037 %8 15 5 58 il 4 BH P sk e 4 4>
i BE [EB/OL]. (2021-12-31) [2023-01-15]. https: //www.dL.
gov.cn/art/2021/12/31/art_1185_1995933.html.
The People’ s Government of Dalian Municipality. All patients with
SARS-CoV-2 positive of Dalian “11-03”
the hospital [ EB/OL]. (2021-12-31) [2023-01-15]. hitps : //www.
dl.gov.cn/arl/202 1/12/31/art_1185_1995933.html.

S, LR 55, ANBE, A b U — A Ve AR OB B IR
I B Delta 248 57 bk 28 42 M2 15 10 90 DA A [0 ). w42 AT 0
ek, 2022, 43(8): 1230-1236.
WUSS, RENZY, SUNY, et al. Survey on infection source of a
cold-chain product associated COVID-19 epidemic caused by 2019-

epidemic discharged from

nCoV Delta variant in Beijing[J]. Chinese Journal of Epidemiology,
2022, 43(8): 1230-1236.
BE A . AU AR 1 R B IR T3k 69 11 A% B B ]
W& BEAE T 1) 2 [ EB/OL]. (2022-01-27) [2023-01-15]. https://
www.chinanews.com.cn/sh/2022/01-27/9662810.shtml.
The Beijing News. Beijing s indigenous outbreak of delta infections
has reached 69 cases, and how the chain of transmission spreads
from cold storage? [ EB/OL]. (2022-01-27) [2023-01-15]. https://
www.chinanews.com.cn/sh/2022/01-27/9662810.shtml.
PRE A 5 b 2R R 1% (T H ) [EB/OL . (2022-01-27)
[2023-01-15]. http://bd. bendibao. com/news/2022124/17780.
shtm.
Baoding Local Treasure. Epidemic situation in Anxin County,
Hebei Province (updated) [EB/OL]. (2022-01-27) [2023-01-
15]. hllp://bd.hendihao.com/news/2022124/17780.shlm.
‘iﬂjtD?ﬁ.‘iﬂjti’t?ﬁﬂsﬁwﬁﬁi’ﬁﬁ‘f 35 O N 8 BE BT W ik
iZ iR £ N Bt [EB/OL]. (2022-01-25) [2023—01—15}. https://
m.thepaper.cn/baijiahao_16445167.
Hebei Daily. Details of 5 confirmed cases in Anxin County, Hebei
Province: all returnees engaged in cold-chain cargo handling
[EB/OL]J. (2022-01-25) [2023-01-15]. https://m.thepaper. cn/
baijiahao_16445167.
) 55 5 9 i) I 2 2 000 i . SR 3246 47 8 e YR 5 il 8 2 135 B
5 T AR 5 903 1 % A 22 (55 183 %) [EB/OL . (2022-05-16)
[2023-01-15]. http://www. scio. gov. en/xwfbh/gssxwfbh/xwfbh/
tianjin/Document/1724542/1724542 him.

The State Council Information Office of the People’s Republic of



Hh I St 1T 94 S S IBRRT 2R e b B 1 TR A —— R, A

—505—

[40]

[43]

[45]

China. Tianjin Holds a Press Conference on Epidemic Prevention
and Control (183th Session) [EB/OLJ. (2022-05-16) [2023-
01-15]. http://www. scio. gov. en/xwfbh/gssxwfbh/xwfbh/tianjin/
Document/1724542/1724542 him.

TEOMCTT T A= il BE 2= B 2x 9 BT T R i 8 R 5 B 4 A
(2022 %5 178 5 ) [ EB/OL]. (2022-06-21) [2023-01-15]. http://
www.jlcity.gov.en/zt/qtzt/kjxgfy/yqth/202206/120220621_1042377.
html.

Health Commission of Jilin City. COVID-19 prevention and control
notice (2022 No. 178) of Jinlin City [EB/OL]. (2022-06-21)
[2023-01-15]. http : //www.jlcity. gov. en/zt/qat/kjxgfy/yqth/202206/
120220621_1042377 .html.

KT T A (R DY 2x . 3 BRE Y BB I T A R 2%
12 25 A[EB/OL]. (2022-06-24) [2023-01-15]. https : /baijiahao.
baidu.com/s? id=1736475507175400430& wir=spider&for=pc.
Health Commission of Jilin City. Jilin imported cold-chain food
processing plant spread chain to 25 people[ EB/OL]. (2022-06-
24) [2023-01-15]. https : //baijiahao. baidu.com/s? id=17364755071
75400430&wir=spider&for=pc.

T T LA R B2y . B DR T I 98 A 1 e 5 DL [ EB/
OL]. (2022-06-30) [2023-01-15]. http: //wsjkw.qingdao.gov.cn/
ztzl/xglyyqfk/yqxx/202206/t20220630_6217119.shtml.

Qingdao Municipal Health Commission. Local epidemic situation of
COVID-19 in Huangdao Districtl EB/OL]. (2022-06-30) [2023-
01-15]. http://wsjkw. qingdao. gov. en/ztzl/xgfyyqfk/yqxx/202206/
120220630_6217119.shtml.

T PR 10 7 3 AU R 5 R - R A R T e i
BE B IR Y T R U % U B JC i [EB/OL]. (2022-
07-02) [2023-01-15]. https : //m.thepaper.cn/baijiahao_18846176.
The Paper. Qingdao reported traceability results: it was infected
by contaminated imported cold-chain food, citizens and tourists in
and out of Huangdao have no effect for the time being [EB/OL].
(2022-07-02) [2023-01-15]. https://m. thepaper. cn/baijiahao_
18846176.

T S I R0 ) DX A 1 47 S T ) R A 2
[EB/OL]. (2022-07-07) [2023-01-15]. hitps: //news.qingdaonews.
com/wap/2022-07/06/content_23277399.htm.

qingdaonews. com. now! Just Huangdao District held the fifth
press conference on COVID-19 epidemic prevention and control
[EB/OL]. (2022-07-07) [2023-01-15]. https: //news. gingdaonews.
com/wap/2022-07/06/content_23277399.htm.

T2 A s B DX R M 4 s T g A R DR I 1
N PEAE R A i AR R [EB/OL]. (1 2022-07-24) [2023-01-
15]. https ://m.gmw.cn/baijia/2022-07/25/1303059154.html.

The window of the capital. Beijing: Chaoyang District announced
the gene sequencing of people infected with SARS-CoV-2, disease
control departme released health tips [EB/OL]. (2022-07-24)
[2023-01-15]. https://m. gmw. cn/baijia/2022-07/25/1303059154.
html.

el 55 5 07 100 0 2 IO il . O 24 A7 8 17 I 478 i) %A 25 (583
188 37 ) LEB/OL]. (2022-09-02) [2023-01-15]. http: //www.scio.
gov. cn/xwibh/gssxwibh/xwibh/tianjin/Document/1729901/1729901.
htm.

The State Council Information Office of the People’s Republic of

[47]

[54]

China. Tianjin Holds a Press Conference on Epidemic Prevention
and Control (188th Session) [EB/OL]. (2022-09-02) [2023-
01-15]. http://www. scio. gov. cn/xwtbh/gssxwfbh/xwfbh/tianjin/
Document/1729901/1729901.htm.

T 3 Wi A R . 4 T A 869 AN alE 1 ¥ 4 13 i AR P AT B
(] frih SR, 2022, 34(3): 4.

State Administration for Market Regulation. 869 centralized
supervision warehouses for imported cold chain foods have been
built nationwide[J]. Food and Health, 2022, 34(3): 4.

A MER PR, TR, S HE R TR v BE AR A 5 ) D
[N]. BHE Bz, 2021-10-14.

FENG Y N, CHEN C, LU X X, et al. Cold-chain transmission
and outbreak traceability of SARS-CoV-2 [N].
Technology Daily, 2021-10-14.

WALTENBURG M A, VICTOROFF T, ROSE C E, et al.

Science and

Update: COVID-19 among workers in meat and poultry processing
facilities - United States, April-may 2020[J]. MMWR Morbidity
and Mortality Weekly Report, 2020, 69(27): 887-892.
POKORA R, KUTSCHBACH S, WEIGL M, et al. Investigation
of superspreading COVID-19 outbreak events in meat and poultry
processing plants in Germany: A cross-sectional study[J]. PLoS
One, 2021, 16(6): e0242456.

FRER I A1 . 7 [ 6 5 T e 2 A 2 A R A TR R A £ 3
8 Kk Z #FEB/OL]. (2020-07-27)[2023-01-15]. https: //baijiahao.
baidu.com/s? id=1673325257626033542&wir=spider&for=pc.
Global Times. Germany has identified a  “SARS-CoV-2
superspreader”
away [ EB/OL]. (2020-07-27) [2023-01-15]. https://baijiahao.
baidu.com/s? id=1673325257626033542& wir=spider&for=pc.
Xinhuanet. Live COVID-19 updates: Over 800 COVID-19 cases

that can transmit the virus up to eight meters

found in Treland’ s meat processing plants: report EB/OL]. (2020-
05-21) [2023-01-15]. hitp : //www.xinhuanet.com/english/2020-05/
21/¢139073321.htm.

UCN 5 B i 7= B8 i1 . 5 [ Blue Harvest 24 7 = 44 51 T
R, 1) %1 = K[EB/OL]. (2020-04-27)[2023-01-15].
https ://mp.weixin.qq.com/s/ny7_yeekRZJswFQSN{j_jg.

Seafood Business News and Data. Blue Harvest’ s New Bedford
plant shut down for 72 hours over COVID findings [ EB/OL].
(2020-04-27) [2023-01-15].
ny7_yeekRZJswFQSNfj_jg.
UCN [ R 188 77 2 3L . 11 2% B B39 1 g 7 TS fe 9 e o 45
K 2 W B A 47 JF [EB/OL]. (2020-06-08) [2023-01-15].
https : //mp.weixin.qq.com/s/E5jL3B8BPek94n84K3Rb2A.

https://mp. weixin. qq. com/s/

Seafood Business News and Data. Eleven Alaskan seafood workers
infected with SARS-Cov-2, leave without quarantine [ EB/OL]. (2020-
06-08) [2023-01-15]. https : /mp.weixin.qq.com/s/ESjL.3B8 BPek94n8
4K3Rb2A.

PRER I H UL . 5 T3 7 A7l B 22 T A AR
5 2 95 7F [EB/OL]. (2020-06-16)[2023-01-15]. https://www.
163.com/dy/article/FF8PG6Q005504DL].html.

Global Times Video. U.S. Seafood industry sees multiple employee
collective infections with SARS-CoV-2 among employees [ EB/
OL]J. (2020-06-16)[2023-01-15]. https : //www.163.com/dy/article/
FF8PG6Q005504DLJ.html.



AR AR

—506— CHINESE JOURNAL OF FOOD HYGIENE 2024 4R 56 36 5 4 1
[56]  TUHERY . 3 PR A3 11 4608 %5 s Wl il 46, 4 5t 1l 3556366/index.html.

ZKINALEB/OL]. (2020-03-12)[2023-01-15]. http: /news.cnwest.
com/tianxia/a/2020/03/12/18566002.html.

cn West. Eleven civil service staff from the Ministry of Oceans
and Fisheries of South Korea were diagnosed with COVID-19,
and all went home to work [ EB/OL]. (2020-03-12) [2023-01-15].
http : /news.cnwest.com/tianxia/a/2020/03/12/18566002.html.

General Administration of Customs of the People’ s Republic of
China. Customs authorities across China have tested 1.49 million
samples of imported cold-chain food for the novel coronavirus,
and 79 samples turned out positive [ EB/OL]. (2021-02-06) [2023-
01-15]. http://www. customs. gov. cn//customs/xwfb34/302425/
3556366/index.html.

[57] e N RN O S I SR 3 O 8E WA 14977 [58] LIFQ, WANG JH, LIU Z P, et al. Surveillance of SARS-CoV-
A K R R BH A RE A 79 4~ [EB/ OL]. (2021-02-06) [2023- 2 contamination in frozen food-related samples - China, July 2020
01-15]. http ://www. customs. gov. cn//customs/xwih34/302425/ - July 2021[J]. China CDC Weekly, 2022, 4(22): 465-470.

[ 35 451 00

EEFRREZ(F T L E 4L IHRA L[ IRERRE].
Y . R M R E R AR TR T

2 B A3 ZO-FREAMAE RS SR F M) 40k AR E R B RAE, 1979: 82-93.

##%:[4] ZIEGIER EE,FILER L]. AR EHRF[M] . B H GE 6,5 . THR. L7 ARIZA R KA,
1998: 126-129.

EERHPITHEXE [T I E XL H IR T EE HEXHA L] IRERFI)/ RIXBKEZETEH . R
BRA L R . R R R B R AT UBRAL -k T

B [5] @B R MBIFRARIM] // FRA YA FZHE . LT HFHF R4, 1998: 146-163.
SWH RISk [ T R Lk 22T F . AT LA 8 [k A AR &/ Lk B kAR E]//4 X
REZFTAEH AN L LA 2208 B BRE BRF AR LR T - R[5] A 8 HERA
i AR
B [6]

AT AEE . RAT R KA H — 6 R A 47

FTREEFE IS F TEMENESEABBT(C//RER . HZBLERERTLEM
FARABEIL 4, T ,1984. AL F AR R H Rk, 1985: 203-212.

BERE FREXNRFERSH

#4) [ 7] World Health Organization. Factors regulating the immune response: report of WHO Scientific Group [
R ]. Geneva:WHO,1970:1-74.

RE KBTI EE AL AL [IRERSRE]. AF B .

Ap (8] PHRAREFELABARNKEAKRS . PHEAREfEZERE] AL 2012-03-31.
FRAE ST 2 ETEH  ARELRARERT [ XK EEIFE] . B B RE B RF.
G (9] AEXHKIMERELERER S LS ERS . HFHRBA %A KX GB /T 3179—1992 |

S| . db P B AR B B AE,1992.
BFXE: (S 5204 BA[XRERFS / LakBARFE]. HRE-BERZ ERF(EHRSEKA
) [ 51 A B ] KR Ay 9] B4R
AEH[10] K 4. B b4Z 8 A BiE [ EB/OL ). (2001-12-19 ) [2002-04-15 ]. http://www. creader. com/
news/20011219/200112190019. himl.
FA K[ FFEANPFEE . AL EABRHFH TP AERATF BB
3 =K
AR CHANTENA P HIEE AR AT RO O SXLEHIEFEGRBI ., %383 kB
FHGEH FTEALEERLEEFEETE, HEFRKIB[BEE, TINMAABLLEERL, ZBONA B
RN AS R R i 4o A T B AT AR A TS SRR R BT, kAR — 2 KRR B EOR @ P
HLE SR & I AT RSB S ik e &
4 B
BERERF(PER R AL E)M L http: // www. zgspws. com, 7 F] At dR F A5 A L84S Fe A A AR 1 A
(FH—EHF BRI GA EEEE L), AR Y EAFEZENHEFBLE R K E EEFF E-mail
Wik, HBFM MK FTHAMR T RRITFR2TH802F (FE ARG A KE)RII B %5
100021 % 1%:010-52165596 E-mail:spws462@ 163. com



