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N0r0v1rus surrogate (feline calicivirus) was inactivated by treatment at 50,000 psi for 60 sec by 6.8-logicTCIDse-
mL". Tissue obtained from oyster (digestive gland, gill and mantle) was qualitatively destroyed and distorted
by treatment at pressure greater than 5,000 psi for 60 sec. High pressure treatment induced progressive
changes in the color of the oyster adductor muscle. High pressure treatment effectively reduced norovirus
surrogate but induced conformational changes in the tissue and color of oyster flesh.
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M =
T4 8] 7145 (high pressure processing) 21F Fof} &4
B g FEE FolHA AEe] B WsE Hais
g 5 de SoAE VR d AAHE dYFes
AarE OoFet AEo] H8- =50 gth (Stewart and Cole, 2001;
Grove et al, 2006). 2 71€9] HEE TYAE FA7F 449
Hom Pitso] BEET glon, v e Q9E sFY
AHE Qb wiwE] sty gy wEEe Jd 1d5E
Fol7] Yt mgtA e 71e& AHESR AT (Styles et al,
1991; Cook, 2003; Koo et al,, 2006). 21813 I 7|&S
Hgste] 2o YAREVINE A3 £ e Bavt
o]} A3 912 (Styles et al,, 1991; Cook, 2003; Koo et al,,

2006), LA 2 A2k Wygo] FrEHo] AHE @o]
o] 2ol hi= (Cruz-Romero et al., 2004; He et al., 2002) ol
el wep v MR, 53 dF HEE Sl 2
g Foprt goisx gleh

g, o HE wHie A= A0 =2alol2l 2 (norovirus)
2} A Zhgufoll X (HAV) 22 A vlo] )2 (enteric
virus)®] He ZEFE HAL 28 dAE A3 glen, kg
Adnlel HACCPH #e fAAAAN 2UE Aoz 2
o glo] BAsta 9ok (Murphy et al., 1979; Halliday ct al.,
1991; Grohmann et al,, 1981; Conaty et al., 2000; Bosch et
al, 2001). 71 olf~= AEA uwpoleiart fAle] Bulg Falo
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AN slo] SR 7l Astel Aok ol
alo] Azrdo] olFolArt. @A) mutoleag EF
@ ttkel Helelat Aol B AmAY

A=A 0] 7Lcd_§o tgxggcq x]é;.x_—}

Walo] FdbE 2] Fate] A&HQ Ty
A Aol olFoj A7) w&olrt,

ZHAA HP°]31/\°N e A e] g5 A d4E
g AxgolA s Bus it} Kingsley et al. (2002)
2 AF Zrgutelgl~ HAVE F3 Wi (Dulbecco's
modified Eagle medium)o] Heste] A4 65,000 psig
587F 28] Al 7-logiy plaque forming unit”} 7;}/}:‘3}‘}3.9.13%
wautolel A diAlutol Bl & (surogate) 2 2 ol EHE
oFol] Al Ajute]e] 2 (feline calicivirus, FCVYE 40,000 psi O]
Aol tg o g sEZF Ae Al A7) (tissue culture infectious
dose 50% mL", TCIDspmL )7} 7-logyy AT BRI8lY
$-oll = 87,000 psi
oA sEzke] Aoz HIAAHE 7MAE A2E eyt
(Kingsley et al.,, 2002).
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A A Ha s
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29} FCVE o]-8-8tod o, geE Ay 2o we 2y
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FCV S1&8lokE 918 cell line® Crandall-Reese feline
kiduey (CrFK) cell (ATCCHCCL-94)yS o]-&-3+4ch 75 em’” )
¥ Fe}2 I (Costar, Canada)ol] 10% fetal bovine serum (FBS)
o] #71¥l Dulbecco’s Modified Eagle Medium (DMEM)S & 3
B T celle HE8) 37CE 2 E humidified 5% CO;
incubatorol] A} sl F3A T Wl & k5.8 B3 o] R0
| 29 b0 R 23 wikS HABIATE 23 Ml ()
ol iAE AAST, (2) ©U A EZE Dulbeceo's phosphate
buffered saline (pH 7.3) (PBS; GIBCO/BRL, Canada)® A4 st
%, (3) 0.05% trypsin-EDTA (GIBCO/BRL, Canada) 1mLf‘=
e A X rabe] 202 WAL AASK, @) &

A vpgel A Ao %‘31 Al FepIE 370 ‘ﬂH‘”-ﬁl
&, (5) WMol B Fehrzol o 6mLe] MRS A
(DMEM+10% serum)& /,‘5]/}0}4_ FE Mo T 3709 75 em’
woF Eefaao] Bsa Aey 5YT 2407 297

ksl g8 o7 2 1\] é‘]—ojtj—
2ubol# 2 surrogatet FCV Strain F9 (ATCCHVR-782)&
A Bhol2l 2 B8 A7) A8 (1) CEK BUAEZEO
& WAR Fehaas el 45e) MAE FUAASL
(2) vlol2ls AFY 200 4L E ERRAE HER F, (3) 37T
Z7A 9 humidified 5% CO, incubatorel] 9087+ Hj 9F&}o]
H}O 1827t FAHEE S h 183 (4) 7mLe] mainten-
ance media (DMEM+2% FBS)E 7Veted 471sh 276X ok
sle] whol s Hgo 7 A FEo] 90%7t FiH WA
ekt At
Z} whojei: 79 2
& 1500%goll A IS—ErZ_" AAEgsted AL D E AASHA
o} vlolEi At X3 d@E
BAsR

AR B
A BFGA oA AR Gl 4ol AFE 4a
8cm, 7 5em, 24 3cm 0]/Fe] 4EE = (Crassostrea

gigas)& AHE-EF )

AlZel =X 3 e

gE el AHEE FCVE 97k 6.8-logie TCIDsymL ™' £
ZAsAt vpolel X Wik °F 2mLE
usAyl 7]

cryotube (Nalgene,
E7} AZA FaE Ae I 54 O9E AFEAgE

Aok & 274 B Fo 2 HAE A9 g mig
2y FEEAA HEEs 49 o84 e AAY 27
sk A4 AgEE 248 BAEY 24T Y W
o Mg FHE 7IFELE 150 g8 Aot T Fi
gl 22 300 mL)ol 71E7} ELHA ExE 1389
th FCV7t 970 eryotube 5709 BXwE E8jx2 gy £
o g7 A% sl b Atk ol FovE HEA
A dEA2) 3 F FCVE FE819] L AMEEFAE Brlkete
A9 32880 wel Fevel AbEgol dEs U HEuR
o] Ao ME FCVE cryotubedl] ¥-& § XAt A0
ot Aeste] Fov APE S Z 23 WSt Briste AEE

*%01 AT E FoluAt A

AE #£3 FCV A8 T-F 5,000 psi, 10,000 psi, 20,000 psi,
30,000 psi, 40,000 psi, 50,000 psi 2 60,000 psi®] GEZASE
25Col M o7t A2 8tdrh. 48 Ml 215L-600 system
(Avure Technologies Inc., USA)YS AH8-3} ).
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HROl -~ HE

8 Ay F reve) AMRAEE
7+ = (TCIDso, Tissue Culture Infectious Doseso) & &4 A
T TCIDse- DA o] Axugel 50%E ZaA7ied 28
2 uolg s 814 HjRE bty o] R4S Holzl2 <14
94 CPE (Cytopathic Effect, M| W) o{R-& #lshz Rolth

o] Aol A= Payment and Trudel (1993)2] H7]-& W3 st
TCIDsS S48 DA (1) 96-well cell culture plate®l] well
o eF 107100 1LY OFK cellg HFSIL 37C2 24
humidified 5% CO; incubatore] A 355 Wl (2) rlrm*
maintenance media®] 10818 848 nlojel~ deEgd g
Xﬂ SEiL, (3) 96-well plate 7t well] 3& ¥R & Eﬂﬂ]ﬂﬂ

Z g (3E HE eyotube 9] FCV FEAS F4H
AWE 8 wellel 25,08 HEH ohF 37CE AE
humidified 5% CO. incubatorol A} 908-7F w8t (4) vl %ol
2vb maintenance media® Z- welle]l 0.1 mL2 E-Fghr)
2} plate "}CF maintenance media%t H7FeF HRTE FUoH,
347 Wi CPE ARE #ESHY. 3Y
7k wellel] A2 BHEE 1583 AL St AlE AL
= xﬂ A F 1% (wh) arystal violet®. & 187F ?:1:”93 Bl §9F

J*dO}@i HEzoazh dojd welld] 48 HAFHoR

7‘”—1-_‘23 slgr}. vlol 2l 97l Reed-Muench ‘%‘J (Payment and
Trudel, 1993)0.5 A2+e ).

JEFH o2 509% AU

& 35% formaling

ST B
e

=
H Z& W40l 4gdE e S5
#Hojnd, FHolriulel A& ol7HH T (outer
demibranch)y& 57044 #H&eArt. FHdvE T2& 98
A8 AJRE-S Drury and Wallington (1980)9] el wh}
Bouin's solution®l] 24417} E9F 1A 8}AL, 2436413 BRF S8
B BolA $AE o 70%-100% &S o] 85te] vA A
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22 @58tY . 1% paraplast (McCormick, USA)S o)-8-3}
o} ¥ 3}3, microtome (RM2235, Leica, Germany)S ©]&-8}
of 4 4-6 ume] FOWA FOHEY A% AW S Ay
th ol &3 dHEL 72 AT FHE BES] 95
Mayer's hematoxylin-eosin (H-E) Bl G435} A4 2 24 5
Y GEE #2387 98l alcian blue-periodic acid and
Schiff's solution (AB-PAS, pH 2.5) ¥+-3-& 2| 5}e] 3338} n)
7 (BX50, Olympus, Japan)2. 2 THa-stg o)

MR} 53
&8 A F A5 472 ¥sE $237) 93] Hunter
L, a, 2 b scale [L: lightness, 0 (dark)-100 (white); +a: redness;
-a: greenness; +b: yellowness; and -b: blueness]2 =43} ch
A21e] F7L Spectrum Color Meter JC-810 (Color Techno
System Co., Tokyo, Japan)& AM8-319.29, 24 # ceramic
plate (L=93.73, 4=-0.12, 5=0.11)Z -85} HASYT =4
e 2H 70l vlad dAE Hees syt o4y
ATt 7 AN AES AA2E 2FgYoE FYn
W 57 A 58] S48k Al @ 2089 wiETE B

a3 8
o2 xalol 2|5t FoV Z2tede st
wgrtolg thAubol 22 ARE-E FCVE 50,000 psiol
A 60 (25C)9] FHFAE Z 6.8-loge TCIDsymL'¢] 748
Bel AY0] ALSE TE vloldar} 29uE A4S oz
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YRSt (Table 1). ¥ A8 Fol= 23C Axe ex44
o] AUt 30,000 psidl M= 6022 AU 5-logieTCIDse-
mL'e] k47 e B9 e 2700 %E blole)
o Bk A<] WElyl dAlsle ReEm FAPQT &
50,000 psioll Xl FAIZE(603) AR HF Fol EAsHE 2B
upole] el e APA wiolH 29l d¥ HYA n|YES
RS HEE 2 92 Aoz Ao} Kingsley 5 (2002)
T o] A7} A A3E Hud v glEd FCVE 40,000
psicl Al sE3F A2lE Tdoge PFUML'Y ZAEHE A9oiy
ghet ‘

g izl ofgt ulolels @) the o AFAlEE
9 & 27, hE A AgEche 489 A7l o S8
A2 8-S ¢ 5 AU (Chen et al, 2005; Calei
et al,, 2005; Kingsley et al., 2002; 2005). 39 Zo}ululnjo]d]
2= (poliovirus)?] Aol YA g B WS 1A

Table 1. Viable feline calicivirus detected after high pressure
treatment

Pressure (psi)

Average logi TCIDsomL™’

0 6.8
5,000 6.8
10,000 5.8
20,000 5.7
30,000 1.8
40,000 14
50,000 No growth
60,000 No growth
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Fig. 1. Effect of high pressure treatment for

60 sec at 25C on oyster tissue.
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el 87,000 psiof A 60%-2F ATslolw ZdEe
31 gk} (Wilkinson et al., 2001). 72 o] 3
Bor} vpolengl m7)9) P wE
gHRA o A F AFgAgo] FFE v
1t} (Oliveria et al., 1999).

38kell of st “}"]E 12=0] 23 712l s 98] vy
AA kot erE Al 23 utolla YUxte) A e

HI7 A wslel dgol JEHGasper et al, 1997). & Eof
T4 ¥t E] Qo |E he Ay & duld 9)uky} DNATYL B2
ol ZdEg AdaH, ex s grE e o8 20t
A I Besy gdge A9} Brauch et al,
1990). 3 v}1to] 22 (piconavirus)ys $F& xe)ol] 215 receptor-
binding protein(VP4)o] 4415 (Oliveira et al., 1999), 2}
olf & 2uolAE HASHE hemagglutin(VP4)e] FZ2H 5}
7} sl ZygEe A4l ?ﬂ-E}(Pontes et al,, 2001). =, 2%
"5'°1 A AAE EHo R e Yal s utolul el EHe)

T a8a ik 2Fe] & ] -2 2 Q9§ YR

& ﬁJ}E HEo R Fd Myxns 438 et 9L
219«-% AtE = AT

248 Melof mE 2 =2 Ha

5,000 psi¢} 20,000 psi $F8 Hz]of] w2 Zo] 7tz Wi}
E 79 vlamslel B8k (Fig 1). 5,000 psi $E 2
¥ S (Fig. 1, Dy AAEZ o), 394 T,
Y ashATe] vt ol olrlm| (Fig 1, BolAE
9 F7t, AT dao) gaslon 9% v (Fig 1,
FelAe gasze] gas 2 Fagale 2dsrt doly
o} 183 20,000 psi® M EE 2AH Fig. L, GlE 23
AR AL, AR Alole] gz AolA Ao vt
7F FEEAR oI (Fig 1, WM ol7he] Ay F5a

B3, HAEAf 2Hgst dojytt. a8a %Y (Fig,
L DollAE e g o, Wz o] sao] was)
Ak

7z AT Atele] AapEel x2)e)
ZA 83 Wslokde] Hrs 4g

o} A2 (5,000 psi 04 Akl
e RS 471e vl 2o
2} 20,000 psi A= HE@ &g
WRe a7} EEso] Aalg *ﬁi_ 3
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(Individual Quick Freezing) A3 14 2ol
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Hunter L values
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Fig. 2. Effect of high pressure treatment for 6 sec on Hunter
L(a), a(b) and b(c) value of oyster adductor muscle. Vertical
bars represent standard deviation of analysis.

9] Z7)s} vEo] W% (L g7l S8k 30,000 psi 07
9] ok My ol ny Buyxyl 2ot rhgzad
of gk Mz} 2k et HAHUTH Hunter ¢ & 489
7t} o820l FAastct & S5} Bokste olwgt
W3} myofibrillar protein®} sarcoplasmic protein®] WAj ol
71918t} (Angsupanich and Ledward, 1998). ®% 10,000-
30,000 psi®] A2 U8k myosin WAJ0] HFEHE Ao
Z 4 A YT} (Angsupanich and Ledward, 1998). 3=} 2 A0
o} 2|3 (Hunter b 3h)ye HE 9 F7ke} v Z7lstgnh
o] dA-tell M ElE A gk & Hzh2elAe L, q
p7kel W Aee 2 A o] (Nagashima et al, 1993), T4+ 2
3150 8 (Ohshima et al., 1993), 9o] (Amanatidou et al.,
2000y A2l ket DA B AEE JERHATE FAE
A Aol Wshe Atatstel] Z1Q1eke A7 Bt astax-
anthini} 72-& B-3X 3} cdrotenoldﬁ]«l B2 % Aol 3
Ql o o]t} (Rodriguez-Amaya, 1993). Angsupanich and Ledward
(1998)F 60,000 psi o]l e oF) X FAF Aharslrt
A9 Bustgch 23 9 solxe 25 S &
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2 F&oleel gyl Frste] AW} BS M EThe

Ha% Ut} (Cheah and Leward, 1997). & sjz2o] o] A
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