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Abstract; Objective The contamination rate and gene groups of Norovirus (NoV) in oyster collected from harvesting
farm in Fujian Province was investigated, and the contamination concentration was quantitatively analyzed, so as to provide
data support for surveillance and risk assessment of Norovirus in food. Methods 244 oyster samples from oyster culture
bed in Fujian Province were collected from August 2017 to September 2018. Norovirus nucleic acid was detected by real-
time fluorescent quantitative polymerase chain reaction (PCR) to monitor Norovirus contamination in oyster production
farm. Results The positive rate of Norovirus in 211 valid samples was 30. 33% (64/211). Norovirus was detected in both
GI and GII groups. 16.59% (35/211) of the samples were GI positive, 24.17% (51/211) of the samples were GII
positive, and 10.43% (22/211) of the samples were both GI and GII positive. The range of the quantity of Norovirus in
positive samples was from 1. 05x10%-1. 68x10* gene copies/g ( digestive gland). Conclusion The oysters collected from
commercial harvesting farm in Fujian Province were partly contaminated by Norovirus. A marked winter seasonality of
contamination by both prevalence and quantity was observed. It is necessary to take more targeted risk management
interventions in winter to reduce the risk of human illness resulting from Norovirus contamination of oysters.
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Figure 1 PCR amplification curve of Norovirus GI( A)and GII(B)
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Table 1~ Norovirus results in oysters
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Figure 2 Norovirus results in oysters in different months
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Figure 3 Monthly proportion of samples giving total

Norovirus results in different quantity ranges

3 iFig

AT 095 45 70 1 - AR AR AT SR A7 AE AR K
AT E P AR ME B A2 T BE Y B 45 S | A
BESL B DU Z M) ) S Y SG &R . BRAM B A
WG B ARG I ik o SR 28O RE B PCR %, %
7 i FURE RS I #E 1 3 R4 DL B, S BB IX 4 o B
oA BLAT AL Y HE— 25 BT G E L 4
DS PR B2 M At AasaH
TS 241 4 05 2 51 % 0 40 R R e 1 2
P A OGRS B 2 i, & R AE 5 A H
MR 449 BliFE RSl K28R 5 &
PRI A S H RS 5 R ik — i X D
FETHALHRE (1.5 ~2 g) il G 25 0 A7 R o o
SEOTHT I B AL R TP AE A I VR AR A AR A Dy ik
8 R S P B R R A BT AT G B A B R
R EERE R

KNS 96 6 E B PCR A7 2, KR iR 36 rp i
B BRI B AR OSBRI R 0 4R 2,
FE 244 1y 258 F0 1 41 W A b AR AR 211 AT s
B H A BHERE f 64 Oy, BHYE R K 30.33% , X —2
B 2014 AT VE MG A 3R X A6 T SR A 28 0 4G
R A 7 B RS H R (15.83% ) 1 AR T HA
GRS B A A 0 v v s BE R R 40 [ A R
N 76.2% B I/REHN 37 1% B K HF A 51.5% V5 BE
TRy 52,497 25 T AT g UE DR T 3% i IX 80T
PRI A [] A [ S 46 28 A8 F BE AN R, 4L
HRE LN B R I L R ) BT & &
(11 H ~RA 3 H) FHIPERR G, AE 6.8.9 H WYy

KA LA AF g R W 0 A AR R
37 B 5 by 7K Tk AR AV T R B A % B A R R
TR A 8 A e X R IR AC R R A0 EE R HE R TS
YA BTG m o s TR R A A T
S R A, 2014—2018 4FE TR [ 58 & AR 25 7Y i
WG RENS 2 L TRFN3~5 A 11~12 A 2
FEAHE TAEHE TWHEL T MG &M RIEZLH
b T 1 XU A T R i, AU/ UM R
TR TR A

— I T AR R FEIR G LR BoR,
95 T SR R A, GIT 2L s 48 25 2 Bk e 3 12
TE 18 ~1 015 ARk T =2 M), A #HiEP B
<100 F K ¥ D1 /g f A 08 BD W] 51 & 35 anim # 2 4% .
A S B P FE S o B R R FE 1.05x 107 ~
1.68x10" JLH#5 U1 /o (TH AL MR ) 18], 4n 25 78 9% & E
1ol I TS 2 B 4 W B 51 R AN R K g
AT REPERE R, AN ST R B T b
T AN B AR B K T AIR T R B A T A K
S, MISEBE ST K B, B S A B &
1 AR S A L A 0 AT R R B R AIC, i
TR G K 22 B0 s 5 35 G0 e 1 % R Tk < 100 3%
PP DL /g (CTHALRR ) o $5 7% o] 76 45 85 m T 38 15 2R B
JRUES: T 0485 e, DA B AIG 4 5 b 3 o 1 A KU
KF

AHIF T I A A A SR B ER Y A 0 i o B
75 eI B, kvt AN s 7 IR e B 4 B 2 A KU
PEAG $2 At Al B S, DA 3 R o i 5 1 R 1Y
R PER R TP, 45 L R 3R B R T AL AR A o
AR AR 375 e, & Z 05 Y 3R J05 e K F
HEBUR O T 3 76 4 22 R WU 245 41 X 1 1 KU
T RS, LA 0 £ R R A0 7 R e =R
K

S & Uk

[ 1] MELHEM N M. Norovirus vaccines: correlates of protection,
challenges and limitations [ J ]. Human Vaccines &
Immunotherapeutics,2016,12(7) :1-17.

[2] HOA TRAN T N,TRAINOR E,NAKAGOMI T, et al. Molecular
epidemiology of noroviruses associated with acute sporadic
gastroenteritis in children: global distribution of genogroups,
genotypes and GII. 4 variants [ J]. Journal of Clinical Virology,
2013,56(3) :269-277.

[ 3] VERHOEF L,HEWITT J,BARCLAY L,et al. Norovirus genotype
profiles associated with foodborne transmission, 1999-2012[ J].
Emerging Infectious Diseases,2015,21(4) :592-599.

[4] ZHOU H L, WANG S M, VON SEIDLEIN L, et al. The
epidemiology of Norovirus gastroenteritis in China: disease burden

and distribution of genotypes[ J]. Frontiers of Medicine,2020, 14



R A4 R FE BT A0 D VR 00 B 3 JeR AL BT —— XU 4

57 —

(1):1-7. b g5 v AP R TS AR OG PR R R [ J]. SEHT BB BR 24,2017,

[ 5] dtaim gk, fi, 6. o E 2014—2018 4% R RIFE 4 L 24(7) :767-772.

R QR BRI TRAT R 2 4 AT [ 0] vh B 24 A% T8, 2019, 40 [14] LOWTHER J A, GUSTAR N E,POWELL A L, et al. Two-year
(3) :406-410. systematic study to assess Norovirus contamination in oysters from

[ 6] DE GRAAF M, VAN BEEK J, KOOPMANS M P G. Human commercial harvesting areas in the United Kingdom[ J]. Applied
Norovirus transmission and evolution in a changing world [ J]. and Environmental Microbiology,2012,78(16) :5812-5817.
Nature Reviews Microbiology,2016,14(7) :421-433. [15] SUFFREDINI E,LANNI L, ARCANGELI G et al. Qualitative and

[ 7] CAMPOS C J A,GOBLICK G, LEE R, et al. Determining the quantitative assessment of viral contamination in bivalve molluscs
zone of impact of Norovirus contamination in shellfish production harvested in Italy[ J]. International Journal of Food Microbiology,
areas through microbiological monitoring and hydrographic 2014,184.21-26.
analysis[ J]. Water Research,2017,124( 1) :556-565. [16] FLANNERY J, KEAVENEY S, DORE W. Use of FRNA

[ 8] RUPNIK A, KEAVENEY S, DEVILLY L, et al. The impact of bacteriophages to indicate the risk of Norovirus contamination in
winter relocation and depuration on Norovirus concentrations in Irish oysters [ J]. Journal of Food Protection, 2009, 72 (11)
Pacific oysters harvested from a commercial production site[ J]. 2358-2362.

Food and Environmental Virology,2018,10(3) :288-296. [17] POLO D, VARELA M F, ROMALDE J L. Detection and

[ 9] BELLOU M, KOKKINOS P, VANTARAKIS A. Shellfish-borne quantification of hepatitis A virus and Norovirus in Spanish
viral outbreaks:a systematic review[ J]. Food and Environmental authorized shellfish harvesting areas[ J . International Journal of
Virology,2013,5(1) :13-23. Food Microbiology,2015,193.43-50.

[10] ALFANO-SOBSEY E, SWEAT D, HALL A, et al. Norovirus [18] SCHAEFFER J, LE SAUX J C, LORA M, et al. Norovirus
outbreak associated with undercooked oysters and secondary contamination on French marketed oysters [ J ]. International
household transmission [ J ]. Epidemiology and Infection, 2012, Journal of Food Microbiology,2013,166(2) :244-248.

140(2) :276-282. [19] TEUNISP F M, MOE C L, LIU P, et al. Norwalk virus: how

[11] MEGHNATH K,TEAM O,HASSELBACK P,et al. Outbreaks of infectious is it[ J]. Journal of Medical Virology, 2008,80(8) :
Norovirus and acute gastroenteritis associated with British 1468-1476.

Columbia oysters, 2016-2017 [ J ]. Food and Environmental [20] THEBAULT A,TEUNIS P F M,LE PENDU J, et al. Infectivity
Virology,2019,11(2) :138-148. of GI and GII noroviruses established from oyster related

[12] WOODS J] W,BURKHARDT W III. Occurrence of Norovirus and outbreaks[ J]. Epidemics,2013,5(2) :98-110.
hepatitis A virus in U. S. oysters[ J]. Food and Environmental [21] LOWTHER J A,GUSTAR N E,POWELL A L,et al. A one-year
Virology,2010,2(3) :176-182. survey of Norovirus in UK oysters collected at the point of sale

[13] BHE®L,ZEFHE T, 5. 2014 E7 LT RBHRES [J]. Food and Environmental Virology,2018,10(3) :278-287.

4

BB AB TG e K B R A e Ak H PR

2020 4 12 A 4 B, #mERHE (SFA)ZE A E & SiTHEPRFEOAMREREGRS,

FmPE R FETEEFIRRERFTCRALEGORG , FRFELI LA LA RGBTAFEHR T T HE
PR Bk R KRG FRE % 300 ppb.
AR mEHE 2021 F1 A4 BRSBEFRFCANRAAREGRZHAFETE FRENARXY
B, AEL202] 51 A 48R EEENBEHFLSZEZR,

(HaemhiER http : //news. foodmate. net/2020/12/578998. html)



