N

A AAIZ T} HEO|2]A
Seafood and Viruses

HEF -

U] - 4§ - 0/2s - 3RS - 0[FHA' - FUM

 Hga

Dong Joo Seo - Na Ry Son - Sheungwoo Seo - Min Hwa Lee - Xiaoyu Wang -
Jeong-Su Lee' - In-Sun Joo' and Changsun Choi*

SUNEE AZEYE D, 'ARoRkEoHE
Department of Food and Nutrition, Chung-Ang University, Korea
'Korea Food and Drug Administration, Korea

oot ¢glef] ffalod friels AgEe Ay 309 F9t
S 1ANES S A £4L2 fugkeay A
S ARG ohu et Azlste) e AL Held 92
Lte] - ARelsiel malsh widigh AlE Ak} AlE A
A A, AF 33 AA1Y 93t 58 AR A5 ot
off thet FRg0] chiFElar ook, olegh Al 2ue]
el F sh= 2 1097E o4r7) Hat Qb 4155 Hlo)
gj2olo}, 53] iE A1 A vl A(enteric virus)Ql
ealolel s AZTIgubo| 2 A(Hepatitis A virus,
HAV), 2epjo|z]L, ofAERHlo]e|A= vlat Centers
for Disease Control and Prevention (CDC)o|A %]
Ao 13704 5 Al gl Aol Egtbsic #128 7bz7}
o] 4 voje]A F5 ot EAS vt Aot

e ZHlo|f AL AFES Uo7 EAQ] Hlo]|FAA
HelHlolc}, dA7HA] RujolAs ohal 712 d

*Corresponding Author: Changsun Choi

(genogroup)o] ¢=A glew, 1 5 182H1E k2Hlo]
27t Aol i 4552 dor|s HUAR deiA
Qle}, -2l A 22 Fof @ G At AES 4
Fohs B2 R(fecal-oral route), 222 Al
I} A7 H&(person—to—person contact) 55}
Hedo] =} ubo|z| ko) 27|ufA(airborne

TR 1. S| HjoEias] 2 H2
(Koopmans and Duizer, 2004)

Department of Food and Nutrition, Chung-Ang University, Ansung 456-756 Korea

Tel: +82-31-670-4589, Fax: +82-31-676-8741, E-mail: cchoi@cao.ac kr

| 14 | SafeFood Vol.7, No.3



>
b

d
il

FALZ DL 2O A

+
:

EEEE

1. BT d2e plaisl F voRiAMenteric virus) 2| & (Lipp and Rose, 1997: Gail E. Greening. 2006)
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¥ 2. 1997~2006'4 oy AR HEUSEL (Lim et al., 2006)

Tabie 1. Aaporiad cases of watenfood-boma national notifiable diseasea by yoar
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23T 299 12104(12%) 15/104(14%) 3/1043%)  NT NT  37/104(36%) 27/104(26%) (38)
Z 8% 28l 954(17%)  13/54(24%)  0/54(0%)  NT NT 18/54(33%)  13/54(24%)  (38)
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| 18 | Safe Food Vol.7, No.3



BF=T it webA ofsifie] 2515 AR vloje]se] 2
A wRH R Aol SlsiHi 4kl o@aT
oHrEE ERIT Hart ol

TEe 2

AF Lgd AFE Hlola A Hojef THeisle] ofa| &
o  FAHe, el &AL
depuration(&h), W%, smoking, AH48} chilling, ¢
aAE] 52| HHEE o851 A Fo 4] uol2] A HojHe]
Haele] gjrk E3] ARE O FoHE HiFel 2.90E
A3 Hlol2|AE Aolsk: 7IeR dH2| 2agdAd,
294 ZAL depuration(H3)), chilling®} 22 vhis
o] AA|=o] gl

ofg] 717 Aol FollA wjdaja] 7j4o] ofulf, A
F, f2uE], 97] 59 AlFo] T, dUE0l BE 87
317] f1al v AdBEe, 538, 2n4A e 7]Ee] Ag7ieat
ol{AE 3 logo i PaAl7l= 21 o2 BlEgl=r| o=
Aa|e] 7)1e3} ul5Ft Anks ®elchE 7). AAUvielLt
Aok 2AKgamma irradiation) S E5dlo| 22 Hlo]
£ AEEe o, A% matrix(EH) of GaRS FAL} Al
Hio]2|27} Agteiol} thE HolE 7HA & 4k 9t 71%
AL 2 QI3 o] HE 2 ¢foE o ZAlslojob & Ha A
o] i,

2 7HA] o= AFEulole]Lof 2 dE F9kE 60T
A 1042, 80TlIA 38 B9t 2h2h AA|2)619 S o 2 log™
= A, vlofel s Aol Hulsled diol= 4.6
log oVd Fadhe A4S HATHE 7). A2 2l
el 7l el 2u AgE bR 20014
400MPa 2] 283+ 39 Ag7iulo|z| A7} 2 56 log ¥
= A5t o] ulsle] w9} gl A= s R 21T
o4l 375MPaZ Helsta S o 2k 4 3 log, 4.7 log T
L= %S 5o

L7} kb vloj2]Aart Eiiof] 9 ¢e] Hli= Ao

ekl o 1

SR VCES] 7| €

< Hwo] 209 He|2AoA o @ vloj2| 2 242
a7t WHE A, 2 2] A8 ARE Yiel 299
Uoful7] whizof 29t 2] Al =S o wolM A
2} afjof gich, o4t vl o) 29 FoAle 4155 vt
ole)a7} B35 Aeols 2 Ao 455 vle]y
L0 MM Zhal A7 AL, ofs AF Wi £
HelR|, 2IF9] @HQAUA] of fof] whef 1 & 2] A7k # e
AL = G e ol e

Ak (depuration) 80| AL H A 2|5 ¢ At
ghejsHao] #i5E Yo fH=E4E AlAsk=Thdolct
5 A= RS BollA dielejoht olEH 5 AAsk=
A -2 gk, T2y 2 Aol M ol =gt Ast
5ol Ealal Hiol# A7F BabH o s A = 2] ohc}
i ek A lan, o] AjA7} sloe|Ae] 4ol At
A7} Gl Ao g et ol dlw T oA 36417k
Fe st SollA Azl =& Harke HAV #gE
Alf| 7} QASict, wheb ofilliE ARt Fofl =ehARlE
AL, Alet Tof WEE sk vt HE Alo] 7]&E A
A=,

“reu; Hamk] o AlerlEEs AN Sitsitieke
Al3Eo] 9| ol A U2LE Hs] AA a4 = Egict
55| lgulojz] L] e HZulF 7leo] Felslo] UA|
ofot 7)5Eof AtEl AlESIENel AL Aoz gt gu}
o4 AEA 7S HAS| ;8sk= Zlo] Evpgsht 1
PR g4kAER0] H3e S8t 7iEReE sl dast

1, 2257 ke AAIEL] A s o] Fasict

=jol 4= oF 10\ ARE AFSHfole A= Qlgh Ahgt
A = Ak AEE A7t Ak Hage| wla) oo o
S017] ate] UAAAE Al e 27t A
sh= dlef] 24e] oA e, A HlelZias 1
Hupdzzh 8 S, ALk 7 HEol| fsle] offofzju,
AR A WAt wEkd AE W Hlole|se] oF 7F

012d9d= [ 19



heat treatment

I 3
q

)m

H7. ASSHRis S2EIE At 2| ZUoiAE| AR ZAle| B0} (Baert et al., 2009)

Reoviridae Rotavirus 60C, 10min Cell culture medium 7 (52)
Picornaviridae HAV 60°C, 10min; 80°C, 3min 4ml virus suspension >4.6; >4.6 47)
60°C, 10min; 80°C, 3min 4ml shellfish homogenate 224
Poliovirus Steaming 30min Oysters 2 (53)
Caliciviridae FCV, CaCV 71.3°C, 1min Cell culture medium 3 (54)
37°C, 24h; 56°C, 8min Cell culture medium 33
FCV 0.5min immersion of 6 -8 Cockles (55)
cockles in boiling water
56°C, 3min; 56°C, 60min Cell culture medium 0,75 (56)
70°C, 1min; 3min; Smin Cell culture medium 3:6.5:75
Boiling Imin Cell culture medium 75
70°C, 1.5min Cell culture medium 6 (57)
FCV 63°C, 0.41min; 72°C, 0.12min Cell culture medium 1; 1 (58)
MNV-1 63°C, 0.44min; 72°C, 0.17min Cell culture medium 1; 1 (58)
80°C, 2.5min Cell culture medium 6.5 (59)
_High hydrostatic pressure processing
Reoviridae Rotavirus 300 MPa, 25 °C, 2 min Cell culture medium 8 (60)
Picornaviridae HAV 450MPa, ambient temp, Smin Cell culture medium >0 (61)
400MPa, ambient temp,l0min Cell culture medium - 357 (62)
400MPa, 9°C, Imin Oysters 3 (63)
Poliovirus 600MPa, ambient temp, Smin Cell culture medium 0 (64)
600MPa, 20°C, 60min Cell culture medium 0 (65)
600MPa, ambient temp, 5min Cell culture medium 0 (62)
Caliciviridae FCV 275MPa, ambient temp, 5min Cell culture medium >6 61)
200MPa, -10°C or 20°C, 4min Cell culture medium S5o0r03 (66)
300MPa, ambient temp, 3min Cell culture medium 5 (62)
MNV-1 400MPa, 5°C, Smin Oyster tissue 4 (67)
450MPa, 20°C, 5min Cell culture medium 6.85 (67)
Irradiation i
Reoviridae Rotavirus 24 kGy. Oysters; clams | (68)
Picornaviridae HAV 2.0 kGy Opysters; clams 1; 1 (68)
CalicivirSidae FCV UV dose: 12mWs/cm2; 200Gy Virus suspension 316 (69)
Chilling '
Picornaviridae HAV 4°C, 4weeks marinated mussels 17 (70)
Caliciviridae FCV 4°C, 1weeks marinated mussels 7 (70)

5730 o0, olof wjE AlFS WA 221 7 ¥l
2Lt IeolAs AR QAR AlFEHlolEA 7 AL

A7k e Busoln, oFE Aoz Bt 2]
VA B U A AFE W) Sfe st

| 20 | SafeFood Vol.7, No.3



T AhE A& ARl gk, FloAe ¥ 2je] =4
£ 4132 F AZEuolaA g9 ARl gl 44
=ole] A3 upolei2 Aah Aojy el ﬂ]“ﬁ*
oleh, 2elmE ¥ Gee AeleRE e 2
sh= ARl Ugke® Ty 44k o] AlRE ulo]w
2 QHEE RIS 43X vlo|2|so] tig Aol EE )
Wataa) gick §

B A HEOOREAR 20121 SAA7AYY
) 2|l elof 5:45lgi 0] ofol ZPAt=gILIck12162
AE9101)

"‘{g‘- Hﬂ _E_ i

1.Lee, LH,, Lee, I.H., Kim M.5., Park 5.G., 2009, Analysis of
foodborne disease outbreaks for improvement of food safety
programs in Seoul, Republic of Korea, from 2002 w 2006. 1
Environ Health. 71:51-35.

2.Mead, P. 5., Slutsker, L., Dietz, V., McCaig, L. E., Bresee, J. 8.,
Shapiro, C., Griffin, P. M., and Tauxe, R.V., 1999, Food-related
illness and death in the United States. Emerg. Infect. Dis, 5:607-
625,

3.Lipp. EK_, Rose, 1B, 1997, The role of scafood in foodborne
diseases in the United States of America. Rev Sci Tech. 16:620-
6l

4. Kim, 8. H., Cheon, D.5., Kim, I.H., Lee, D'H., Jheong, W H.,
Heo, Y., Chung HM., Jee, Y., and Lee, 1.5., 2005. Outbreaks
of gastroenteritis that occurred during school excursions in
Korea were associated with several waterborne strains of
norovirus. J. Clin, Microbiol, 43:4836-4839.

. Mounts, AW, Ando, T., Koopmans, M., Bresee, 1.5., Noel, J.
and Glass, R.1, 2000, Cold weather seasonality of gastroenteritis
associated with Norwalk-like viruses. I, Infect. Dis. 181:5284-
5287.

6. Wheeler, 1., Sethi, D., Cowden, J., Wall, P., Rodrigues, L.,
Tompkins, D., Hudson, M., and Roderick. P., 1999, Swudy of
intestinal disease in England: rates in the community, presenting
to general practice, and reported to national surveillance. Br.
Med. J. 318:1046 - 1050,

1. Cliver, D.O., 1997, Virus transmission via food. World Health
Stat Q. 50:90-101.

L

AAAIZ T HPO]HA EIEECES

. Richards. G. P.. 1985, Qutbreaks of shellfish-associated enteric
viruses illness in the United States: requisite for development of
viral guidelines. J. Food Prot. 48:815 - 823,

9. Hernandez, F., Monge, R., Jlimenez, C., and Taylor, L., 1997,
Rotavirus and hepatitis A virus in market lettuce (Latuca sativa)
in Costa Rica. Int. J. Food Microbiol. 37:221 - 223

10. Reid, T. M. 5., and Robinson, H. G., 1987, Frozen raspberries
and hepatitis A. Epidemiol. Infect. 98:109 - 112,

11.Gail E. Greening, Human and Animal Viruses in Food
(Including Taxonomy of Enteric Viruses), Food Microbiology
and Food Safety, 2006, 5-42

12. Rosenblum. LS., Mirkin, LR, Allen, D.T., Safford, 5.. and
Halder, 5.C., 1990, A multifocal outbreak of hepatitis A traced
to commercially distributed lettuce. Am. I, Public Health.
80: 1073 — 10749,

13. Glass, R.I, and Kilgore. P.E.. 1997, Etiology of acute viral
gastroenteritis, in: diarrheal disease, vol. 38 (M. Gracey and J.
A. Walker-Smith, eds.), Vevey/Lippincoti-Raven, Philadelphia,
pp. 39-33

14. Sattar, S.A.. Springthorpe, ¥V.5.. and Tetro, I.A_, 2001,
rotavirus, in: Foodborne Disease Handbook, Viruses, Parasites,
Pathogens, and HACCP, 2nd ed., vol. 2 (Y. H. Hui. §. A.
Sattar, K. D. Murrell, W.-K. Nip. and P. 5. Stanfield, eds.)
Marcel Dekker, New York, pp. 99-126.

15. Sattar, S.A., and Tetro, J.A., 2001, Other foodborne viruses, in:
Foodborne Disease Handbook; Viruses, Parasites, Pathogens,
and HACCP, 2nd ed., vol. 2 (Y. H. Hui. §. A. Sattar, K. D
Murrell, W.-K. Nip. and P. 8. Stanfield, eds.) Marcel Dekker,
New York, pp. 127-136.

16. Koopmans, M., Duizer, E., 2004, Foodborne viruses: an
emerging problem. Int J Food Microbiol. 90:23-41.

17. 71 v 2006, vol 2] 24 N F == 54 5l oy A
e YA T,

18. Moon, A., Hwang, 1.G., and Choi, W.5., 2011, Prevalence of
notoviruses in oysters in Korea. Food Sci Biotechnol. 20;115]-
1154

19 A EojelRol 3] AZ=EA A A8, 2002~2011W A/
AdiY 435 H4Eg.

20. 1842006 214 F4 A B AR 4 99 F
ol o ef e o

21.0le)8], AR, ol7)A, A8, BT, A4S RS
2006, A 459 912 3EAAN A WAS 34 AY 3
Hel et gy A9 AddEe 2 2 Ha)
Fad

22 A4 0]. 2006. = Zujol| 2 H 35 T 24 L 4F4
A E SEHEAY Y, Sl eval s €

23. 9824 A DA, 20124 39 3¢ E*HI A7 § %

ne] ZEpod A ZElvtel g ATE F AT 2
w25 FHelA

24, CDC Technical Fact Sheet about Norovinses

25, Murphy, AM., Grohmann, G.5., Christopher, P.J., Lopez,

2012994 | 21



WA Davey, GR., Millsom, R H., An Auvstralia-wide outhreak
of gastroenteritis from oysters cavsed by Norwalk virs, 1979,
Med I Aust, 2:320-333,

26, Dowell SF.. Groves C., Kirkland K.B., Cicirello HG., Ando
T.. lin Q., Gentsch ] R., Monroe 8.5., Humphrey C.Iv,, Slemp
C., 1995, A multistate outbreak of oyster-associated
gastroenteritis: implications for interstate tracing of
contaminated shellfish. J Infect Dis. 171:1497-1503.

27. Christensen, B.F., Lees, D., Henshalwood, K., Bjergskov, T..
and Green, 1., 1998, Human enteric viruses in oysters causing a
large outbreak of human food borne infection in 1996/97. 1,
Shellfish Res. 17:1633-1635

28. Webby RJ., Carville K.5., Kitk M.D., Greening G., Ratchiff
RM., Crerar S K., Dempsey K., Sarna M., Stafford R., Patel
M., Hall G., 2007, Internationally distributed frozen oyster meat
causing multiple outbreaks of norovirus infection in Australia.
Clin Infect Dis, 44:1026-1031.

29, Le Guyader F.5., Bon F., DeMedici D, Pamaudeau 5., Betlone
A, Crudeli 8., Doyle A, Zidane M., Suffredini E., Kohli E.,
Maddalo F., Monini M., Gallay A., Pommepuy M., Pothier P,
Ruggeri F.M., 2006, Detection of multiple noroviruses
associated with an international gastroenteritis outhresk linked
to oyster consumption. J Clin Microbiol. 44:3878-3882,

30. Simmons G., Garbutt C., Hewitt J., Greening G.. 2007. A New
Zealand outbreak of norovirus gastroenteritis linked to the
consumption of imported raw Korcan oysters, N Z Med 1.
120:12773,

31. Halliday, M L., Kang, L.Y ., Zhou, T K., Hu, M.D., Pan, Q.C.,
Fu, T.Y., Huang, Y 5., Hu, S.L., 1991, An epidemic of hepatitis
A attributable o the ingestion of raw clams in Shanghai, China.
I Infect Dis. 164:852-859,

32. Desenclos J.C., Klontz K.C., Wilder M.H., Nainan 0.V,
Margolis H.5., Gonn, B.A_, 1991, A multistate outbreak of
hepatitis A caused by the consumption of taw aysters, Am ]
Public Health. 81: 1268-1272.

33. Malfait. P., Lopalco, P.L.. Salmaso, §., Germinario, C,
Salamina, G., Quarto, M. & Barbuti, 5. 1996, An outbreak of
hepatitis A in Puglia, Italy, 1996, EuroSurveillance, 1: 33-35.

34, Conaty, 5., Bird, P., Bell, G., Kraa, E., Grohmann, G., and
MeAnulty, 1., 2000, Hepatitis A in New South Wales, Australia
from consumption of oysters: the first reported outhreak.
Epidemiol. Infect. 124:121 - 130,

35, Coelho €., Heinert AP, Simdes C.M., Barardi C.R., 2003,
Hepatitis A virus detection in oysters (Crassostrea gigas) in
Santa Catarina State, Brazil, by reverse transcription-
polymerase chain reaction. J Food Prot, 66:507-511.

36, Croci, L., De Medici D., Scalfaro, C., Fiore, A., Divizia, M.,
Domia, 1., Cosentino, A M., Moretti, P., Costanting, G., 2000
Determination of enteroviruses, hepatitis A virus,
hacteriophages and Escherichia coli in Adriatic Sea mussels. ]
Appl Microbiol, 88:293.298.

| 22 | SafeFood Wol7, MNo.3

37.Bosch, A., Sinchez, G., Le Guyader, F., Vanaclocha, H.,
Haugarreau, L., Pinté R.M., 2001, Human enteric viruses in
Coquina clams associated with a large hepatitis A outbreak.
Water Sci Technol. 43:61-65.

38, Formiga-Cruz, M., Tofifio-Quesada, G., Bofill-Mas, 8., Lees,
D.N.. Henshilwood. K., Allard, A K., Conden-Hansson, A.C.,
Hermroth, B.E., Vantarakis, A., Tsibouxi, A., Papapetropoulou,
M., Furones, M.D., Girones, R., 2002, Distribution of human
virus contamination in shellfish from different growing areas in
Gireece, Spain, Sweden, and the United Kingdom. Appl Environ
Microbiol. 68: S9%0-5949%.

39, Mishida, T., Kimura, H., Saitoh, M., Shinohara, M., Kato, M.,
Fukuda, 8., Munemura, T., Mikami, T., Kawamoto, A.,
Akivama, M., Kato, Y., Nishi, K., Kozawa, K., Nishio, 0.
2003, Detection, quantitation, and phylogenetic analysis of
noroviruses in Japanese oysters. Appl Environ Microbiol. 69:
STR2-5780.

40, Namsai, A., Louisirirotchanakul, 5., Wongchinda, N,
Siripanyaphinyo, U.. Virulhakul, P., Puthavathana, P.. Myint,
K.5., Gannarong, M., Ittapong, R. 2011, Swrveillance of
hepatitis A and E viruses contamination in shellfish in
Thailand. Lett Appl Microbiol. 53: 608-613.

41. Hansman, G.8., Oka, T.. Li, T.C., Nishio, 0., Noda, M.,
Takeda, N_, 2008, Detection of Homan Enteric Viruses in
Japanese Clams. J Food Prot, 71:1689-16095.

42. Vilarifio. M.L., Le Guyader, F.S., Polo, D., Schaeffer, J., Kril,
1., Romalde, J.L., 2000, Assessment of human enteric viruses in
cultured and wild bivalve molluses. Int Microbiol. 12:145-151.

43 Wang, D., Wu. (., Yao, L., Wei, M., Kou, X., Zhang, 1., 2008,
Mew target tissue for food-borne vins detection in oysters. Lett
Appl Microbiol. 47:405-409.

44, Suffredini, E., Pepe, T., Ventrone, ., Croci, L., 2011, Norovirs
detection in shellfish using two Real-Time RT-PCR methods.
New Microbiol, 34: 9-16.

45, Baert, L., Debevere, 1., Uyttendaele, M., 2009, The efficacy of
preservation methods to inactivate foodborne viruses. Int ]
Food Microbiol. 131:83-54,

46. Richards, G.P., McLeod, C. and Le Guyader, F.5., 2010,
Processing strategies to inactivate enteric viruses in shellfish.
Food Environ Yirol. 2:183-193.

47, Croci, L., Ciccozzi, M., DeMedici, D., Di Pasquale, 5., Fiore,
A, Mele, A., Toti, L., 1999, Inactivation of hepatitis Avirus in
heat-treated mussels. T Appl Microbiol. 87: 884 — B&&.

48, Kingsley, D.H., Calei, K., Holliman, 5., Dancho, B., and Flick,
G, 2009, High pressure inactivation of HAY within oysters:
comparison of shucked ovsters with whole-in-shell meats. Food
Environ Vieol. 12 137-140.

49 Richards, G_P_, 198%, Microbial purification of shellfish: a
review of depuration and relaying. | Food Prot, 51:218-351.

50, Son, M.T., Fleet, G H., 1980, Behavior of pathogenic bacteria in
the oyster, Crassostrea-Commercialis, during depuration, re-



laying, and storage. Appl Environ Microbiol. 40: 994 — 1002,
31.Lees, D., 2000, Viruses and bivalve shellfish, Int. J. Food
Microbiol. 59:81 - 116,

52. Mahony, J.O., Donoghue, M.O., Morgan, J.G., Hill, C., 2000,
Rotavirus survival and stability in foods as determined by an
optimised plague assay procedure. Int J Food Microbiol. 61:
177 - 185.

53.Di Girolamo, R., Liston, I., Matches, J.R., 1970, Survival of
virus in chilled, frozen, and processed oysters. J Appl
Microbiol. 20: 58 - 63.

54. Duizer, E., Bijkerk, P_, Rockx, B., de Groot, A., Twisk, F.,
Koopmans, M., 2004. Inactivation of caliciviruses. Appl
Environ Microbiol. 70: 4538 - 4543,

35. Slomka, M.J., Appleton, H., 1998, Feline calicivirus as a model
system for heat inactivation studies of small round structured
viruses in shellfish. Epidemiol Infect. 121: 401 — 407.

56.Doultree, 1.C., Druce, 1.D., Birch, C.J., Bowden, D.S.,
Marshall, J.A., 1999, Inactivation of feline calicivirus, a
Narwalk virus surrogate. ] Hosp Infect. 41: 51 - 57.

57. Buckow, R., Isbarn, S., Knorr, D, Heinz, V., Lehmacher, A..
2008, Predictive model for inactivation of feline Calicivirus, a
norovirus surrogate, by heat and high hydrostatic pressure.
Appl Environ Microbiol. 74; 1030 - 1038.

38. Cannon, ] L., Papafragkou, E., Park, G.W ., Osborne, J., Jaykus,
L.A., Vinje. J., 2006, Surrogates for the study of norovirus
stability and inactivation in the environment: a comparison of
murine norovirus and feline calicivirus. J Food Prot. 69: 2761 -
2765.

59. Baert, L.,.Wobus, C.E., Van Coillie. E.. Thackray, L.B.,
Debevere, J., Uyttendaele, M., 2008¢c, Detection of murine
norovirus 1 by using plaque assay. transfection assay, and
realtime reverse transcription-PCR before and after heat
exposure. Appl Environ Microbiol. 74: 543 — 546,

60. Khadre, M.A | Yousef, AE.. 2002, Susceptibility of human
rolavirus to ozone, high pressure, and pulsed electric field. J
Food Prot. 63: 1441 - 1446.

AMAZD Bj0[2A

IR

61. Kingsley, D.H., Hoover, D.G., Papafragkou, E., Richards, G.P.,
2002, Inactivation of hepatitis A virus and a calicivirus by high
hydrostatic pressure. I Food Prot. 65: 1605 — 1609,

62. Grove, S.F., Forsyth, 5. Wan, J., Coventry, ., Cole M., Stewart,
C.M., Lewis, T., Ross, T., Lee, A., 2008, Inactivation of
hepatitis A virus, poliovirus and a norovirus surrogate by high
pressure processing. Innovative Food Science & Emerging
Technologies. 9: 206 - 210.

63. Calei, K.R., Meade, G.K.. Tezloff, R.C., Kingsley, D H., 2005,
High-pressure inactivation of hepatitis A virus within oysters.
Appl Environ Microbiol. 71: 339 - 343.

64. Kingsley, D.H., Chen, H.Q., Hoover, D.G., 2004, Inactivation
of selected picornaviruses by high hydrostatic pressure. Virus
Research. 102; 221 — 224,

65. Wilkinson, N_, Kurdziel. A.S., Langton, ., Needs, E.. Cook,
N.. 2001, Resistance of poliovirus to inactivation by high
hydrostatic pressures, Innovative Food Science & Emerging
Technologies. 2: 95 — 98,

66. Chen, H.Q.. Hoover, D.G.. Kingsley, D.H.. 2005, Temperature
and treatment time influence high hydrostatic pressure
inactivation of feline calicivirus, a norovirus surrogate. J Food
Prot. 68: 2389 — 2304,

67. Kingsley, D.H.. Hollinian, D.R., Calei, K.R., Chen, H.Q., Flick,
G.J., 2007, Inactivation of a norovirus by high-pressure
processing. Appl Environ Microbiol. 73: 581 - 585,

68. Mallett, J.C., Beghian, L.E., Metcalf, T.G., Kaylor, 1.D., 199],
Potential of irradiation technology for improved shellfish
sanitation. ] Food Safety 11: 231 - 245.

69. De Roda Husman, AM.D., Bijkerk, P., Lodder, W., van den
Berg, H., Pribil, W., Cabaj, A., Gehringer, P., Sommer, R.,
Duizer, E., 2004, Calicivirus inactivation by nonionizing
(253 7-nanometer-wavelength [UV]) and ionizing (Gamma)
radiation. Appl Environ Microbiol. 70: 5089 — 3093,

70. Hewitt, 1., Greening, G.E., 2004, Survival and persistence of
norovirus, hepatitis Avirus, and feline calicivirus in marinated
mussels. ] Food Prot. 67: 1743 - 1750,

20129 94E | 23





