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Summary

Raw  oyster(Crassostrea  gigas) was inoculated with  Vibrio
parahaemolyticus and Escherichia coli, treated with high hydrostatic
pressure(HHP) and evaluated for microbial counts. Cell death of V.
parahaemolyticus increased with the increase of applied pressure. V.
parahaemolyticus starting inoculum of 3.8x10° CFU/mL was totally
eliminated after exposure to 200 MPa for 10 min at 22C. Viable cell of V.
parahaemolyticus decreased with the increase in treatment time and
dropped below the detection limit with treatment for 25 min at 227TC/150
MPa. The number of V. parahaemolyticus decreased with the decrease of
applied temperature at the same treatment pressure and time. V.
parahaemolyticus was Killed by treatment of 0C and 10T for 20 and 25
min at 100 MPa, respectively. For E. coli, there was an initial lag up to
250 MPa followed by a rapid decline.- Treatment at 325 MPa/22C for 15
min caused 5-log reduction, while that at 375 MPa resulted in total
reduction of starting inoculum of 40x10" CFU/mL. Lower treatment
temperature showed higher Kkilling effect of E. coli at the same treatment
pressure and time. Viable cell of E. coli decreased with the increase in
treatment time, and 4-log reduction was achieved with treatment of 5 min
at 10°C/350 MPa and then total reduction was achieved after treatment of
15 min. Higher pressure, lower temperature and longer time were more
effective in sterilizing V. parahaemolyticus and E. coli.

Raw oysters were pressure-treated at 10C and 22C/350 MPa/15 min,
and microbial counts and quality were measured during storage of 14 days

at 10C. Total viable cell count(TVCC) in untreated oyster was increased



greatly during storage from starting inoculum of 1.6%10° CFU/mL, and
reached to 5.6x10° CFU/mL after 4 days of storage. TVCC of the
pressure-treated was about 10" CFU/mL just after HHP treatment and
increased slowly during storage, and only about 10° CFU/mL even after 7
days of storage. Lactic acid bacteria count(LABC) in the untreated was
increased greatly during storage from starting inoculum of 3.3x10° CFU/mL
at 3 days of storage, and 7.2x10* CFU/mL after 4 days of storage. LABC
in the pressure-treated was detected only after 5 days of storage, and only
about 10> CFU/mL after 8 days of storage. pH of the untreated was 6.19
and decreased gradually during storage, and 5.83 after 4 days of storage.
pH of the pressure-treated showed little change during storage, and 6.07,
6.03 and 5.82 after storage of 4, 8 and 14 days, respectively. Volatile basic
nitrogen(VBN) in the untreated was 16.8 mg%, and maintained almost the
same value until 3 days of storage, and then increased suddenly, and 30.1
mg% after 4 days of storage.. VBN - of  the pressure-treated stayed
unchanged during storage, and about 20 and 23 mg% even after 4 and 8
days of storage, respectively. Hunter L, a and b values were increased
until 2 days of storage and then showed no change during storage.
Demerit score was the lowest in the thawed raw oyster, and then in the
increasing order of the pressure treated(4 day and 8 day storage) and the

untreated(4 day storage).



o e BE Agte] WARom AAsta glout o Aol 19
WA 23, A el A% FaHom FAd st AN FY

(Hur &, 2002).

=& AAFTEE(phylum Mollusca)dl <3t afjet who A A2 E a1 Q=
filter feedero]Z=2 3 5=oll AbAla] A& WA ES] WG Sl A HFsho] &
FHo] 45U, 2 T AT TId FEHEIEE AlE T 90% olde FE
28t A LA A (Kueh?t Chan, 1985). #25FH g% vAEdE
Vibrio, Serratia, Pseudomonas, Proteus, Clostridium, Bacillus, Escherichia,
Enterobacter, Lactobacillus, Flavobacterium, Micrococcuss 5°] A<=Hl, °l&
MAES g Aes =0l IASE Aer AN ofHsuw TR

ol 919 24% #A&sa rk(Jay, 1996).
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o] th(Styles &, 1991; Berlin 5, 1999; Ohshima &, 1993). webA]

HES ZugoR AsA AYHoR Aol YoM, HE AR 1F

-
%0
~
=
A

+= 9] (Smelt,

g:O

MAES 2IGo= AHsta Aol Feju Wiy sjde] Wty =d], ol
2= Mxde gd, Mx¥y TS oA, MEHOZRE A E
e, 71A Hxel 5 DNAS grFe] Awjd Fo] Ae=dl, olvst |4
uf Foll A ¥7F AFE A U (Cheftel, 1995), key enzymes®] =343t} Al xd
Eagdo] Wity o] nAEoe] AdETT Husta rh(Seyderhelm %, 1996).

239 Ao ogk nAE] Ade vAE FTH, 27 VAT, A,
A%, AYARE 1Ea AEe] FRC mEt d2A %S vHdY

AFw7HA =Zo] 3% A digh A5+ FE Vibrio spp. & Adst=t
ZAo] Ut} Vibrio spp.& agtell Wlaz wzksho] AFe/250~350 MPacl 4]
~3%9Y AgZE duHEz givgge A= vuwd 23843k Vibrio spp.©l
At zelA =& 2 Agstel AF T FEWsE AdE Ry
(Patterson, 2005). 3-8 E. coli+= ©] Bt ¥ 219t HEZHoA 5=
Aoz d4HA e, SEvetelA S st FA A Y EH =

sharoll ojste] 29 TS WiAE 5 §loEmE E coli®] Atk F stk
E.

{

f
3

o] = o
T T

[

web A AAd 2ag A O 2 V. parahaemolyticus ©) & ol = coli7}
A Akt

F o9t AYZRAL FWRL, 1 2AA AP 29 AF F
Favsel U@ A7t Wad Aoz BuEh
X

AT = V. parahaemolyticus®t E. colis HE3I =S
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uek 871 ndAe AE AN AFesA sk
DGAYs WA= WAL 3G

22.1. PIBEY FHo wA= FF

o] mAES oF 20~30 MPa®] ¢ xxdoA Kol 7hsstH, 4
barophilic "= 40~50 MPa o]delA = =g 5 gtk ofo H] &
barophobic "] A& 30~40 MPa ©]49] =& oA ASFHLE7 =8 A A
U Ao A8 4 gith 01~50 MPa2l WA AEes vAYES
eurybaricol 2} &1, 50~200 MPa® a¢tolA %= AES £ 9o} v o4t
A eHA &= WA =S baroduricol #Fal A & gtk (Zobell, 1970). 2¢O E
& mAEdA AT = e P & FEF Wste dguES] ¥

coli®l 735 27~40 MPa® tgolA w5 21 AW EE P+ A

e vl S, di7IdolA st W 1~2 m7F AR 2ol
gkl 40 MPall A= 10~100. me] 7l FHRlES FgatA=d, ol
ofaf AW AHWNEE HAAA FA(~06 me FIHA FS G Ax
E(single unsegmented cells)e] <2 A o]tk (Zobell®} Cobet, 1962). =3
Vibrio spp.<= 40 MPa® A 2]std& wf th7] kel A Fds Fol nls) Zol7t
5~8ujel Wl EE A 3L, Bacillus mycoidess= °F 27 MPaollA 2~3

(

]

Wl o 71 MXYE A5 oY, Serratia marinorubrats= 60 MPaol 4 ¢F 200
m(ZBFAQ rIgel A= 06~15 mel wig 1 BHWES JAgstdnt o
& bl 9% FHHd Wste nAdEY] Fol wet gEr e Folgtk
AN 2 Al we debd Ak 9 A g¥el et E coli Al

J_
o &3 A MEZS RNA 4& Z71st= whd DNA 942 dA A3 A A4
&1 tH(Zobell, 1970). Tt o] 54 MAEL 20 MPaolA flagellas A4



rr

W 40 MPaol A= glol A=l (Zobell, 1970), 45 AwtolA= AJH &
s oAl BYE7l = ok (Kitching, 1957).

off

A

222 A ABEL AEH HR= FTF

A dutd oz nAZoA] e &4S ve 3 HAl B2 g
A (Morita, 1975; Ulmer %, 2000; Casadei 5, 2002). AlXH o] &%

o FAE G o P W AT ALZYE ATPY $E T
UV F4+= &40 o8 & HA (S Smelt &, 1994), 1735 AEHol= o

%] g

Lo

o

2 FFaA

§2
rr
ofd

o 29l propidium iodide®] &7 £7}sk+= A
© 7 et tH(Benito 5, 1999).

2719 AxE A7 Axnd dutd oz Aol 7ettl. Manaset
Mackey (2004)° 9]stH 719 Axrs 2aut Az Axse] v7ry 2l
G ol 223t Aok vl E AA VY] AEs A Axde Axds
ZEA AL Qo] A o #F AE 5 Atk oled AR AA T Al
M BolA e AEe W5k 4378 AlFEoA HtkE A 2AE
3ok A AAl]

b
filo

W
rVU
o
A
)
offt
ko
rlr
>
=]
o
i
1o
ka2
m
2
rz
oo
1o
ol
o
B o

223. M E A Fyo wA= IF
AEH L Asvte] Wate] o] & B s, dutHor FeE

W7t loke o] AAEN A AL E] g And AFEFE A9

HAou AMEHFTE &4 A Al ola) #EE AT Ritz 5(2001)2

citrate bufferel A Listeria monocytogenes= 400 MPa, 10% A& &

el =71 (bud scars)e FAFAV G (SEM)& Abg-sho] #2siivial Wil

NE ®

10



3t th. Park 5(2001)% Lactobacillus viridescens® WA G-zl v x]+= 4=
o] oS AFg =, f71AY AXEY vy E 25T, 400 MPaoll A 103t
Helste] AR H o2 sl Ay Axd S HEY Aol Wl FF #

dd £ 1Y Age vAE] AFH S JASAT 1y =2
Z39e sl BEdst A7 o]y mAlEe] F2 AA W AES
wal= 3hA 9} 2 (threshold pressure)S WA E Q] FRFo wa tt2t o= &

o] E. coli(ATCC 11303)E 10~50 MPacllA 433} Sl A==, 54
(itsel 7hel AHEFFER FAHE FAF F7hel vs) o Ade
tta st} E3F E colix 20 MPad] oA wjadd uf L5271 =713 w
g AAEEE F71sh, 30ColAE 10~15412F, 40Tl A 5~10417F gtoll A
atal, 40 MPa o]delM = w=77F A== ™, 524 MPadll A= Y

ol A et o, £l ®E g U R FPdAME ApaE -

N
N,
=2
le

ATHaL gt (ZobellZk Cobet, 1962).

Metrick 5 (1989)2 Salmonella typhimurium 71373} S. senftenberg 775 W
el WEd 2 ditdel dis vl AGeE A3} S senftenberg= 575T
o A 1559 D#S zt= WEA w2d wke S typhimuriume Y4 2%

ol A D#tol 3890 sty e o] o B AFaA

HAap AEE&E =7 7HASHE b3 & F(stabilization effect) B ‘tailing’ ©]

11



Uette 1S gld & AdTh oY d g3t e AN A5 WS
g ol A girkel] mlal bl tigk Aol o A7) el AY 2
AbE &7 Ao or wie =27 wid dehues FFom olsdn
(Hong &, 1999). °ol& el el A&Ade] = A= 28s o2 2
ato WAl F ThA] nFom AEgh A, A wigeeolt wiskd 24

g g3 = Zol7F gl AHoE Yeyt ¢& o]

o
T =1
gk A 2% Y F Al BAEJAAR dFH Axe BAdEA &
<k

AES &4 % A RS FRAYE AoR Bt 53 Azwe &
npel elg wAE AMAE Feshe 84 pslo

acyl-tRNA¢} ribosome ¥ mRNAS| A Fo AXUA a49 EIX3E 5

of telo] Wrtel AFe with webd ngkdl ol wAEe] AEHES
Axel FEAse] Belshz a9lo] o AAehs Swol A6 o

H A& o] AbE 3 fFAFSHTR

Listeria monocytogenes®} V. parahaemolyticus®l| ™3 1Az &35
Styles 5(1991)e] X sk w®wl th. L monocytogenes= S-olA, V.
parahaemolyticusv 3|tEANA F2 BAY = 0 vAERA o] F dTE
242y ikl byt mdl A Ro] dEeto] Al L. monocytogenes
o AbgHE R AEe 23 SAH(UHT) $f¢ Afoldlen, V.
parahaemolyticus®ll WA= 719 At 2 ES AP SE A
AE9 L monocytogenes® 7% 238 MPaol A& 39 W37 79 91
o1} 272 MPaol A= 9k 1 log cycle BE= 74391, 305 MPaol A+ 20%
of 3 log cycle ZF43st9lem 340 MPa olA+& 10 CFU/mL ©|&t= A7}
A Aoz AMEHAS We o= AL ShEd

s ®

ro
o
do
il
4

rr

12



e B Zpgo] FAF ot 340 MPadl shElelA UHT - 80% U
o, Af¢fre 60& Wel AEF7F 6 log cycle #AsHvh gH, V.

parahaemolyticus®] 7 -%-°l+ 170 MPa ©]’d2] telolA wl¢- F58HA A
g, ghFdel dgtd 10° CFU/mL $259 A3t 170 MPaol A 30+
Yol 6 log cycle #HA3st9 L, ZarEo A= 170 MPaolA 10%, 136 MPacl
A 308, 102 MPaoll Al 40% Wl 6 log cycleo] 7+A3d+sdc}.

Aty o=z mAZ o dish WA (baro-sensitivity)2 & X 9}

, TEEAAAT, aAgFAATE, AT MR FUHRY. =5 vhE el

i

Z
|
Bacillus cereus, Campylobacter jejuni, Candida utilis, E. coli, Micrococcus
luteus, Pseudomonas aeruginosa, Saccharomyces cerevisiae, Salmonella
typhimurium, Staphylococcus aureus, Streptococcus faecalis, Yersinia
enterocolitica 9 "A=S HE ¥ 300~600 MPaz 7tsF A& 23,
EAE A= B cereusEs A3 e ujAEo] 10 CFU/g olst= AL
¥ A tH(Shigehisa &, 1991). oW =5 vif oAM= S 3 24 o] &
AE A=, 300 MPa ©l%;, 7tdAl sie2 dHsE A4S oo

Stt}. E. coli®] 74-% 400 MPa®Z 7FtelsdS wf ASo] A o] 400 MPao]
el A 1027 7FFA 2 Al 6 log CFU/mL ] AFE =Sl oy

600 MPa® 7}438tod = A a37F 1 log CFU/mLY] ¥ v X+= AL & 5
AT A o Fau A= A= AET &S doezlomy
UV FE4eF 260 nmol A9 F3)& A7l A go] S7he=

% FE3E S,
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CFU/mL®] B. subtilis A5 93.6C, 0.1 MPaollA 1417t &k 7FE A8 3&
i B3 Hon, 2 220 ¢S 60 MPaZ T7HAHS F5

d FEor ¥E EGAS A7 de of A7t 2a¥drta gt
Hu A2oAe dHe] S5 E AMdE e SUhete], 25Tl A 6
719] 10% o]tz EAke] A7t 3HAsHA
t}. o] ¥ Sale 5(1970)% 100~800 MPa®l t& oA Bacillus spp. EA}
°f B&AstE A stded, 2 AlEEEE AH o #<H100~300
MPa)oll Al B A yetgton &d 4l elolr 225 70C2 S7HA714
AdEert gt stk 8 Gouldet Sale(1970)e ol&hd 4w 7)<t

T EE xRS oAl o APEAT7|= FSH, 100

il
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rot
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=
rlr
P

FEEAE, o]2FE T YA E dFe BErh IAE TolA7] 7] 9%
HA exe A gl weh Zepdvh pHe A 4 oY W 4ol
ojgh Expe] wolrp @its] Azt FREA O] W FHCdA Hol24d &
ALz B85t Ao S vAA Fou o244 &4<l NaCl, &

ol xA= 714 oo glow 1y A E stolk wolEA g,
o] o] A o] WolyA T peptidoglycan?] &4 Ea|uFgo] JTS v
7] W&ol EA7F wolE uw AL m = o] Lo] LA >K>Ca, Mg,
NaZ A (Bender2} Marquis, 1982), 2AZ o]& o2& Fdg g 2 =
T 2dd A5 Sl A9t Ao vl SF el dAEst Ao dAd
245 4% F711715 2397F A Clouston®k Wills, 1969).

A SR EqA HARE A 29 Ao AA BAAE 121°C ol A
20:7F TtE A g ste] AdE AN oy AAE = A ¥t W pAIIY] §aL
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& flstel A AFe] FAL AsAAL b v

48 98 ADT 49 A FAL AU REAVAE GHA Aol
3

i
A=)
=
2
lo
fu
)

7Veatth. WEA EAQ Clostridium thermoaceticum- 4
A A FEAFAA BBl AvtE WA sk, o] E2k= 20Tl A 20~
607k 400~100 MPa® 7tf A gstol = APE =X A9 60T olA 60 9]
Ax et Hygstd 10° CFU/mL olat2 AFE dAAsA 29 & Uk

w3k olgst Ay uste] W8Ae &= B stearothermophilus®] &34 3}
o M geler 4= 9l th(Hayakawa 5, 1994).

3. SEAE A

How JdFPATE THEFAAA T Hleto]l Y AP0l ¥ A

1o,
rE

Trto]l R T Agel 2 Aol Ak oS aHgFAEATY AEH
Egbstel bl o3k 4% Wste] dFS ] 47] Wizl Aem FAHE
UH(Shigehisa &, 1991). 2=y ol qtH = o7} vt dlE 59 E coli
O157H79] oW F2 St e Aol o2 4 Stk Benito 5(1999)¢] =
o] ¢]3hH hamburger pattydlA ¥8l® E. coli O157:H7 %<& 45T, 500
MPa, 302 A 83t0S Wl 1 log cycle Btl @ A&t o] & ¢FHq
e g& Fol vt A, A Absh, AHRStel = AdAde] Asioh ey
Salmonella®t 22 WU Aol <Fslth(Sherry 5, 2004).
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Ao nAt FHAT WAL Ggol 47| WFe] A@H otk Az
F22o ¥ patilin 32 20Tl A 9= S 300, 500, 800 MPaz 2] sto]
SHAIZE A Elsk & 42, 53, 62%7HA] ZFAaskS T

2.3.5. Virus¢} prions®] Ald
02 nAE vwdte] o 93 viruse ATFS AF T
olt). =2 wjd wiA| oA Polio virust 21T, 450 MPa, 5% 2] ]

S Byon Zeta ¥4 @9 (plaque forming units, PFU)9| #FA % 7Fx] 2

1o

0

HI

)
=

O
no(‘

E}o
2ol A&
A gEokt), e Ay Z7o A hepatitis A 6 log cycle?] stock cultureZ
AZHA &5 F7HA FEAHH(Kingsley 5, 2002). 18 vpgtEof A 9
A2l = hepatitis A virus®] 48 A S S7HAA S, ol AT WY
g7 wwox FAET. Norwalk virus® dglgds 3t Felin
calicivirus(Kingsley &, 2002)¢} human rota virus(Khadre®} Yousef, 2002)5
Z4 iAol A A2l 8-S ul hepatitis A virus®Eth ¢Eel o w7l
LS HIV-12 Z2] djFu) =]l 25T, 400~600 MPa, 10 23t
4~5 log cycle®] #AE 7hA 9 sh=lol wHl#ste] MigdsAw & FE& o
HAg/do] thErta B sk tH(Otake 5, 1997).

aLgtol prionoll ol A=e FEFHol k= A7F Ak Garcia 5 (2004)
2 hamsterE #HIA717] $138Fe] scrapie & 2632 hamsterol] #A -8 A%t}
60C, 700 MPa, 24138 A g & priono] szl e AEEo] FE3s] FHAaE
AT,

IFAGA HABE FFAd dFE A= 9F 29

24.1. 7129 |F

71de] shebA 2L Aglsths wo el W A= kSl ARt

Fl



of
odd
o
N
+
30
o
Jim
ol
ue)
=
X,
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o

o] E. coli O157:H7 phosphate buffer(pH 7.0)ol 4 20C, 375 MPa, 30+% A
22 6 log cycle ZHAFHUAAT 22 2HANA 7FEFH HFAAE 25 log cycle,
frol X 175 log cyclette]l 34 ¥ vk (Patterson &, 1995). Ca’'¢b Z&
ol baroprotective & F JEH o= e B2 A E vAEEC]
dHol A AFESE Ul AomRE A E o T A tH(Hauben <,
1998). Y& FESAHAEE fHo o diste] mAES HEst=dH, Oxen
¥} Knorr(1993)= HiA]9] & FAHEE 0.98~1.00914 0.94~096°0.2 Hof
w2 Rhodotorula ruba’s 25CelA 200~400 MPa® 15%3F s o A
Ego] o Fodtha ®mausiith 2 FEIAEANA AEXE ddiet o9
FR} glycerolol A t& ol ] w173kt Trehaloses 7 3 H3e 28
S T B3k AtH(Smelt, 1998). stE ol S7kgdll wep AHd -8l pH

()

E 4y AgFEzdldE 100 MPad 02U "ojxl= Aoz ®Wudi ¢
T} Heremans, 1995).

FEs BEYES W pHYF dHY gor Folrtke=d olyg pHY WA~
H Rs7E b mael HIbE o mAE Ao S WA= A= HWEA

$A o pHeb 2 v =d43E ST AR AEshs
1o A

Liston 5(1999)& %7] pHi LA F29] E coli O157H79] &2/ 3
Sioo e S vHva ®Busta glok pHrF Sobd 5 A2 o
of ot =@AETE AAAH A A 4 e AEE B Eo] &7}

S0 F20 A% Setol © wel Adetin Bastqn,

>,\1
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monocytogenes?}
(Kalchayanand &, 1998).

A9

2003).

A} nisin®] 2 cheese® B. cereus

o)
H

=
O,

3to] AFE-% 31 2 tH(Lopez-Pedemonte

=2 sE 717171 ¢

242 2% g3

2% 2 tH(Takahashi %, 1992). 70C
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E. coli O157:H7

_
Zt=

= (o]
S

A

]

o= 5 log cycle 2843} A

==
=

il

)

}

25 1A 9

ﬂxﬁ

Z

Ay A,

iz

, 1996).
}'H Le Chatelier ¥

S

=N
[}

2¥o] 1384 H o (Seyderhelm

A

=]
2l

7}
d

s

a7

Ho Fz7b ww

L

ao} vy

%7 & Y (packing) 7}  YEF

A A ol

A ¢l

gl

] 0 A

o

TEHIE

A7 Fgge s A

=]
RUn

s

o}v] 1 3k

A AfFR EAL W wrh gugel

19



7} o

&H .
(side chain)9]

=

=

qE
XU —_ ﬂﬁ_& —
= B = )
S X P
s _° f‘ﬂ 0y o ‘Xl
c L 157 SRR
J e E _
No  © B . Bo - 2 w w ME o
| W o rUE
NS 5 B % AR : o
S Gl T o ] (e eIy P T o
o 2 NI cppas - o = = )
B T W i mE &P = B T = 0 (G T =
R i R EREE:
S © ol = J_M ny ol o T i Lo oF - = K alh] =
R - e figp 5o TR =52 £
~n 0 N S .E N~ go ;lorﬂ 0 m -~ a A T V = 0
N T £} Nfo =D F <0 R = 5 #
- ok X o Cal i <) J] <} ot g X
o ¢ 4 @ﬂﬂgu Fog QL1¢ g
=3 JJ N 2 N oo o) _ W o o T =
A N o oo N T = K T 5 Mo % Y
A o —~— T ‘Iﬂ - o Z o > X b N o —~
T Tﬂyxl Lo B | D qaedﬁg N
S TN W Tl W M= o N7 %O =% o0 1H dl ﬁh ol
. go N =3 & P . A g P 7 adl o
T [ _ ~ o R - s D o ]
N o - T E i]o or N. = % o A Y 1 > T iy
= W N < o ro & = W o A X o 11 N ) e 1 e
¥4z ggﬂaxhﬂ i @ﬂﬁ%ﬂ .
w: R = = b B ® T N i o T = T > pox
X0 —_ > e Mo o~ B = T o 4r — o o
G2 X ) —_ ) ) gl g 7 = awo > ™ .
i &N Nfo o ol M ) o N o o K fo o N Py 70 =
T ol . ‘mﬂ o i M ) ‘m_r g ,a HT._ Hi o HT._ o 7o m & \_ﬂa On_ ) ‘mﬂ
T K L L2 ﬁo>%4§ i - A S wm T g
63W4%ﬂomﬁ§%ﬂn_}o _%EM% ioggo%
mﬂéh %1”4% w 1ﬂh ~ o X B e m,maﬂ Mo &
w O X w5 ERNN o B a O SR =5 v C
flz?i,wfgf 1.1,i<ffi
R ;Hwbsyvgeg a»u\‘57MHgﬂm
T Ho N oM of T 7 L. w2 NIy ) 7 M8 B ot ) o
R g 2w ST K o) o K o £ B E = N o o
A pree o = ) = B 20 ) mu = > ' 2w o o - v o
B 4 v ™ T o X0 3 T B 70 & W _
0 3 _ _m/ﬂ . wir op ny o S = o A S
=0 ﬂE — S.L o z.; — umo = N ﬂw = ot \aﬁ
Aﬂ,un.@qﬁﬂ w5 uﬂgﬂ e
e = - X on N ) ol el —
Gl Jo et < )| T < ©
N~ J) | T S Ty ¥
~ % H o= jod b < S 7o
_LA 6. LQ‘.‘_ 0 Oﬁo OM .
o X ol v
ﬂﬁ. ‘_@O 1) IM., uuw_ — ,IL
T Ho Ax_ m_,ﬂo B H o A\ulf
o o Wa @.u R
= T T 2
~ A’
Pjo

20



wol, HEHRo|

2ol

o
ot
o

WA £ dda pausdd

fol

Peroxidasex= blanching®] &84S U+ AXRZA, &d EL43E
A= Az 7hES Ha = shw, 60TC/600 MPa/30+9] A2 = 90% ]
TagAdo]l zESYY. a2y pHE 794 92 WHIAZAS ul §4TA 0
50%7} #FAashe] &4Ze] pHeF 2% 459 28O peroxidase? E&A3 =
Fed = du. adHYES T4 B o]gdte] AFTFA
2

s AAZ 4 dEd, 120~400 MPaz 19h Hlsle] 25t AR

l

O

3
o
=]
=]
o
o
oX
o
ok
D
ok

F S A H(Yuki 5, 1993).
chald ol WAL o] wW3lel o] glomy

Ax g WARS /1542 WAL F dtta 24T 5 ded, e
W

ngAel g% 4F

A X
Aol e atdd s e AdREH vheAd e AdVIeR o

2 A
ke, 18999 Hite?}b $fE 690 MPa, 102 Hsds vl /%9
vAEol Haskdlvtal HEx=2 Raskglth Horie 5 (1991)2 7keF b+

A S e 1991l dEoA APH oz AlFsr] Al FFEn
53] 400 MPa Ax9 g8z 581 Hge 53] et H3ole J3st
A EFe] ZAS AT & 2 (Saccharomyces cerevisiae 9
Zycosaccharomyces rouxii) ¥ olyel Al (Staphylococcus spp.,
Salmonella  spp)@ W& 7HAE AdEHAvta B2

dFHA o = u 7 ke 2] A2 AR 2719 2] Aol nlske]

Rl

stu gtk w9

21



95%°] HENS Fhgeta vk HY As A2oA ke AR & WAAS
Sl o3t AWy AMwsl wiFo] HgH ot xat AP AFEe
FHE oF 0¥l HAEH WA o Axw
Z4S 7VA vHLudikhuzye$t Hendrickx, 2001).

Parish(1998)+= ¥ x]2] Hamulin orange juice(pH 3.7)°] Zi%He
A3, S cerevisiae®] AEEAE 350~500 MPaZ  7FYA] D-values
4~76%0]% 3L, S. cerevisiae WA D-valuer 1~38%0|%lt}h. Telof=
slicet™ 340 MPa, 153 gl 9ste] AGAde AF=HA=H, FAHe] gy
FEMTY AEe A AAS] pH wiiLel ¥ &Aoo tHAleman T,
1994). Yukizaki(1994)+= H] B8] 2 & 33 (V. parahaemolyticus, V. cholera, V.
mimicus)< AN HEsk] 0TolA 102 2k AL 23 200~300
MPadll A w7} & AaEAdokal stk

WAZe hE grele Jee e ArE BE ASTA A 24,

ro

2K

42

i
ol

Abgro]  thwks]  Wrh AWz o g pH 46 o]dle] AR A Ee]  HEO|
g 7tE7l=e &8 W% BV F2w(Lechowich, 1993), H&
59 e gl d BE 28-S dhDelfini 5, 1995). webA o 3
= (pH>4.6)2] A#e A9 Ui ody) 25 E
T-7F wol aEa 9l
2o 400 MPa BT} %7, £5% 20T wrh @
< koA B B3 Agste] aRet #3olo &5 dAS AL F A
Rom, AG7IhE 07 A AT F AJTh E. coli O157THTH 22 W4
o= olgfgh Az A AFEE At (Liston &, 1999). A F2e X%

G0 GeAels mabadA 19043 E AAGAT ool A A
_TA
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) TH(Minerich®} Krug, 2003).

A

[e3]
= Aot} Vibrio £& o w
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F<3tH(Cook, 2003).
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m s 3 LH
3.1. =
= (Crassostrea gigas)< 743 G2 hAkgE A 2o Al A3 st &
Zyst (A% 72205 cm, AF 105+25 g)& 20043 129 F+94 & -20T
of A7%stHA AE-eF At

=

3.2. At #F 2 o)
BoAFo A ARR3E FFEA V. parahaemolyticus(ATCC 17802)¢} E.
coli(ATCC 8739)% st yet7lEATd A FeATdoAA FFutol A1-8-3)

A
)

Gk 7o AR EA V. parahaemolyticust tryptic soy agar(Difco,
USA)l 2% NaCl= #H7bsle] AFE3t9em, E coli= EC media(Difco,
USA)9} 3t e ALg3sto] zh2t 35C a2ufk7]ol A 18A17F vl ksl STt

3.3. V. parahaemolyticus® E. coli® HZF 2L wj ¥ W
Wiy Fezead gl 42 100 g9 B#FITHAS 50 mLE e,

stock culture 1 WFolE AA|ufx|o] HE3k T 35T A 18417 vlkst

_|ﬁ

1 mLE 7}ste] 30C g2wid7|o A V. parahaemolyticus= 24X13}, E. coli
= 18AIZF v &Fete] AFEEtA T lEslae] 242 400 mM NaCl, 100 mM
MgSO, - 7TH20, 20 mM KCl, 20 mM CaCls - 2H-09} 2 tH(Berlin 5, 1999).

34. 231 AY 2 AFLE
V. parahaemolyticus =+ E. colis ¥]%3t ZFo] o] g3
Z % &= (MFP-7000, Mitsubishi, Japan)® 1% €7](55 x 5.1 cm)oll
ol xask Agstded, o W 4 widR FFFE ARgsd.

parahaemolyticus7t W&H =9 zugAHT= =% 0, 10, 22T, 4= 100~

=34

-
1

%0,
!
I«

ok
o

r
k!

300 MPa, A7t 5~302°lA, E. coli7t Wi¥Fd =9 21¢Ag = &% 0, 10,

25



rr

227C, &9 150~400 MPa, Azt 5~45ol A AA st 48 dsEHees =
g 2.5 MPacl 1L, zFetel 2l A3h2 15% 30

A Ade A =9 2 AYzd A=(227)/350 MPa/15+% %
10C/350 MPa/15:2 0]t} A2 Azl it A2 AJg= 10TeA 14

A AsEA nA=et AW E SA S

nAE T S
3.5.1. V. parahaemolyticus$t E. coli® T
=5 dWvd v g HidFa4 50 mLE 71sle] Bag Mixer(model
400, Interscience, France)oll A 6 strokes/%¢] &£ =2 58 F<F E3F & 4A
H g2 dAfKHor st H#F FAHE ARER ARESH W
parahaemolyticus= 2% NaCl= 73t TCBS(Difco, USA)E, E. coli= EC
agar(Difco, USA)E Zt7} wjA| 2 AFE3tH AL, gAY 01 mLE A E=Esa

3B5CAM 2442 MFF F QTS At

352 2AEFS, ALAEF 2 ARNFS
2 Fo MAZe EEAWNGU@TAFTAYN, 00008 FAFSF,

AAwta, AdsEsE SAGAY. FATER A2ATE =T A

7k7t 35°CoF 25T ol A 48417 v kst slet. BAaket& 0.133%9] 24t& 7hsto]
HF pHE 5552 A3 Rogosa SL agar viA| oA 37C/72A17F wjksk &
g 30~30070Q1 HAS "t JEgrE SAH L AT E woko] &9
99 vAETE SR 33 HHE S ste] el slth

36. 38 &4

3.6.1. 23 <2 pH
43 = 10 gol 100 mLe] SF/FFE 713 & &33ste BagMixer(model

26



s & pH

i

400, Interscience, France)9l A 6 strokes/%2] &E= =& 3% ot

1] ¥ (Corning, NY, USA)E2 =433t}

3.6.3. 3|A G| A A
= 5 g& YAREYFA FHstd T/FF 25 mLe 20% TCA 5 mL& 73
000 rpmoll Al 203 YAFE A AT FeHES oA (Toyo No. 5A)=E

3

oA #gk = 2% TCAR 50 mL A&ste] A5 AREstith. Conway Vet
Ag7] Aol g4 1 mLE 7beba, 9ol 3 KoCOs 1 mLsb AR
I mLE 7kt & SA @8 do] Fdes uAsdln. vFditdris d

T2 7]&olHA FRste 9ol = AlFE9 K.COs ¥x3F8Ho] 2 4
o= 33t o] 30T Hji%7|olA 2417F A3 & 0.1 N HCIZ =43}
AtHYang ¥ Lee, 1972).

3.6.4. A=}

2} Al (Tokyo Denshoku Co., Ltd., Japan)® 33] =7%3}o] L
H(EE), agt(A =%, b(FH =)oz Yedilen, AEE (AL2 + Aa2+
ADB2)1/2 o1tk o] wf wAge] [ a bik2 ZF7 96.25, -0.18, 0.24 ©] T},

3.6.5. &5 HA
= g gig AsHAE i AE - HbE 59 9471 Ministry

of Health, Labor and Welfare, 1984)o ¢]A3te] WA, o] A o] A,
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el

ol A, Aol gelel vistel AEAB T 4 24Be g A4
SH9ITh(Table 1). 38 H=(0~2)% ol gate] 7 F4 54l vlstel demerit

pointell ttel AEasALE, e F5AFE nFAS v}

Table 1. Quality assessment scheme used to identify the quality index

demerit scores

Parameter Quality index being assessed Demerit points
No changes 0
Smell Unpleasant smell 1
Strong unpleasant smell 2
Color of oyster No .cha.nges(creamy White). . 0
meat Whitening of color(decolorization) 1
White or gray color(discoloration) 2
Texture of No changes(firm, elastic) 0
oyster meat Swelling (expansion) ‘ . 1
Softened flesh and loosened digestive system 2
No changes(clear and transparent) 0
Appearance of Hazy(light milky) 1
oyster liquor Very hazy, floating flesh pieces and fragments of 9
digestive organs
Viscosity of No changgs(No Yiscosity) 0
oyster liquor Mucus VlSlb.le(VISCOUS) a . 1
Large quantity of mucus visible(very viscous) 2

3.7. EAAY
A& A3 SAS package(SAS, 1996)2 o] &3dle]l EA Agsion,
Duncan‘s multiple range testoll ¢]slo] EA15FH 3, F94 A2 a=0.0590 4

A &5,
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V. 23 &2 u3&

4.1. B=F F V. parahaemolyticus$t E. coli®] =31 A

4.1.1. V. parahaemolyticus®] 31 ¢ A3

4.1.1.1. A28 gHol wE V. parahaemolyticus® T ¥H3}

Aol AE wWUY V. parahaemolyticus®] 2tol m &= Atz o
Z4317] flste], A2 22T)oA A e S 100~300 MPaz2 @& sl
7 Za9k AP =9 w4 WElE Figo 13 22Utk FAEg =9 %7

T5E 3.8x10° CFU/mLeldl, A2t e F7tel wel 175 MPa 744
o7 A48 2F 2 log cycle HAst o}, 1 o)ae] o= F 23]
Hasklom 200 MPa o]t ez @3] AP e At

Kalchayanand 5 (1998)> Z1¢F A gl ogt mAES] AEE&ES At
ol vl gt sk}, Berlin i 51999 % V. parahaemolyticus}t V.
vulnificus®l = M FNL 25ToAA At e Skl wet v 3371 &
7bskela Zb7E 200 MPa/15% 7 250 MPa/10%9] @2 "HitEdon, @
HE3 V. parahaemolyticus®t V. vulnificuss= 25C/200 MPa/10% A g&= 4
TEATL Baste] 2 Aot FAReE AES YUERUSlth webA 2y A
Y TS AE T B MAES ATA7|ed oldE F s AR

g At

3k

[}

o

10
Hj

01_2 ShiA

r{r

XY
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Treatment pressure (MPa)

Fig. 1. Microbial count of V. parahaemolyticus in inoculated oyster treated

with different pressures at 22C for 10 min.

4.1.1.2. A A Zte] WE V. parahaemolyticus® T H3}

Ao HE widd V. parahaemolyticus® 2ol w1 E= A A zke] o
&S A3ty 9she], A42(22T)3 150 MPaolA HEAIHES 5~30w o2
dejste] 2t A =9 dF W= Fig. 29 2tk FAE 29 =
71 W ESE 1.8x10° CFU/mLeled, AgAZr 108 7HA= ¢F 2 log
A A zke] Frte] wep A &M owm AU HIE 257 o]
AbE & AT
N AFol wi%H V. parahaemolyticus’} 136 MPaol

M= 30+, 102 MPaoll A= 403 AElatsls o AbEE e, 68 MPadlA

Styles 5 (1991)%=



= 80wkt Agstel= A9 wa ATE gldvhar Barsklvh webA A2 e
3 AHAZE 2ol o AuaAE ol vre Ay s o 21 A
Al Zbo]l -5l

1068

10°%

104

103

102

Survivors (CFU/mL)

107

100 L L L L L L s 1 s Y
0 5 10 15 20 25 30

Treatment time (min)

Fig. 2. Microbial count of V. parahaemolyticus in inoculated oyster treated

with different times at 22C/150 MPa.

4.1.1.3. AY2=9 wE V. parahaemolyticus® TF ¥H3}
Aol HZE wU¥E V. parahaemolyticus® 2itel ml e AExo o

O

[l

13

F& Z7437) 9lskel, 100 MPaclA Heexg 0, 10T Dejshe] 2ugt
Jels 2 4 WaE Fig 3% 2%tk RAUS 2o 27 wgdss
3.4x10° CFU/mLOl Qi dl, oA Aestel e wet vhbd 2 2t e en

oA AeAzkel F7bel wel des FAasdn T d A dHI Azt
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NA Ag2wrF EEFE A= APEES E3kth 100 MPa/0C ¢ 10C ol
A7 20 25 AElskalE W ehds] AbdE AR ol AYILRE
St 32W V. parahaemolyticusE AFEA7]=H Q75+ A AZke] ¥ A
& g AAT
Zastel o3k Mg Ee] Aol oA =] P HEFFSt ARk o
2 238 Aol ARt 25 & 2LdA 7tEARE HgstH mA
E Adadrt o =24, ol @ de o & &48 94s|7] el A
20~30CHY A2dME = Aol &sto] oA Hu wAEe] O
e ApEEE Aom deAd ded, AR B 2dAs g2 Hlst
of AETE fFEAdol wstHol agtel tE AFdA o] ztotA| 7] wjitolghal
B33 Qv Manas$t Pagan, 2005).

Casadei 5(2002)< Escherichia coli NCTC 81645 200 =+ 250 MPaol A
A =5 10, 20, 30CE Ggste] Agatis o Ag=rt SHSF5 A
B 9 E=dEd I ofR e 2hoAME AEY fEAe Aste mE
Feol it A AR A skl e H, Gervilla 5(1997)2 43S 450
MPa/15% A& 3t & wol Listeria innocua®l =24 3st= A% 25T oA
Ho}p 2ColA o Ao AT, 50Tl A B d a4 o|thal Hialst
Atk EbA s AoA xaudtoz AHEstH A2oA Ru 29t 7}
o mE A= 4 WHstE FHAstelWA Vibrio spp.g BAAIE 7 AS
Aoz 7= At

ol Aol AMEXE V. parahaemolyticuss= B L% ko t&E oA HFA A

o

F ool AoE e, 1 ol R Vibriosh €& IYSATE 1R
ol wstol el @ Aol sy Wielvh Shigehisa $(1991)& 71
weAe MEde eol o B44 Mol Jwe o A worn, g
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ATPS] &F°] S7hetivhe A =RY Sy s dtta Basta gl

ol

108

10°%

104

108

102

Survivors (CFU/mL)

10"

100

" 1 " 1 " 1 " "
0 5 10 15 20 25 30

Treatment time (min)

Fig. 3. Microbial count of V. parahaemolyticus in inoculated oyster treated

with different temperatures at 100 MPa.

4.1.2. E. coli® =1 A7

4.1.2.1. AEgFe }E E. coli® ¥ W3

Azl % MFE E coli®) il MAE At & 4]
ate], AL (220)0A AHPES 150~400 MPaz @lato] 1587 21 ¢
Aglgt =o] T4 WelE Fig. 49 22Ut FAES =29 27 wdd =

4.0x10" CFU/mLel =), A 8 250 MPa 7HA & 759 W3y

_,4
X
1o
5Q
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ol

Ao 1oo)de] A= 5438 HAasATh 275 MPa A 2= °F 3 log

cycle #Astdar A e Srbol wel 5438 HAskd o 325 MPa A

g2 ¢F 5 log cycle 743t o™, 375 MPa ol Aol A= 43 A = Qo)
Kalchayanand 5(1998)2 E. coli Mg HE 25C/5E 22 138~483 MPacl

ML

N AE A Addel Frtol wy #aE 270 fE/E AN F 7
A5 gaste A%e JERIAR 414 MPa ol 4o d#Edds uwas gl

ow Ramaswamy %(2003)% AtdFzo] WA 7l E colis 400 MPa9] #
g2 8 log cycle ZHAaAA 4 FAHAH, U A= A &
#e] F7boll wel D-valueZt At Bastded, & ATolA e f4}
& A YEriATh

V. parahaemolyticusi= 2(22C)o| A 200 MPa/10% g2 44 AlEd
FH(Fig. 1), E. colix= 375 MPa/l15+ A2 & AFEE E colid] AHE
o B =& AustEa Aol 27 EATHFig. 4). ¥vrdom IS
Tekekgatoll wlske] qbElel widh Aol ofdk Ao w g Ark Styles

5(1991)2 =/ AFol vjd3 V. parahaemolyticusS HirA 7] dol+= 2

r]I

3C/173 MPaoll Al 10%°] A2Q % AAT Listeria monocytogenessS Hit Al 7]
= dole 2 1o 28] =& (345 MPa)ol A A A= 26)(20%)7}F ©

a7 HAY Baste] o]g AMS JFetdth 18y E colivs 1S4
TJHE B3t AFEe] =2 ¢4¥Hol Q%Y. Smiddy 5(2005)2

E. coli O157:H45%= 19412 L. monocytogenes®.th F&l o] o
3 AeAdo]l 2F ¢ st on, Alpas 5(1999)8 25T/345 MPa/6% st
At RS wWl E coli O157:H7S WolFo] wel 2.8~56 log cycleo] #43s
Som L. monocytogenes®= WolFo] uwtg}l 09~35 log cycleo] #A3sHSth
i ®Huste] o] FRHE EE sYTTal A G ®lolFo wEt §FE
&k Aol Gt

bl

Oll

o
J

_34_



10°

108 -

107 |

108 |

105

104 +
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10" |

100

0 50 100 150 200 250 300 350 400

Treatment pressure (MPa)

Fig. 4. Microbial count of E. coli in inoculated oyster treated with different

pressures at 22C for 15 min.

4.1.2.2. Ag2xd W& E. coli® ¥4 WS

Ao JE wWEFE E coli®] ditol nA= AgEe s SA 5]
91ake], AElgte 300 MPaolAl Al e%g 0, 10, 22TC= Zeste] 2t A
gt = o W= Fig. 59 #dth FAYSE =9 7] wddres
1.1x10" CFU/mLelQl =, 593 Agggdat A ztolA A ewmrt v
FE Adadrt o =g AYg2= 0T 10T s zH7 2583 358 A
g ¥ E coli7t AuEAoH 22T = 4568 A2 Folk 2bds] dit s A

B Aow Hol AgEE WFW E coli®l 2 Fitol & AlZHol

ko
-

He & 4 AT} Lopez-Caballero 5(2000)% =2 7C/400 MPa/10%
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o] HE & coliforms® E. colis BHAZ = At B skl

10°

—— 0°C
—&— 10°C

108

107

108

105

104

103

Survivors (CFU/mL)

102

107

100 : : * ‘
0 10 20 30 40 50

Treatment time (min)

Fig. 5. Microbial count of E. coli in inoculated oyster treated with different

temperatures at 300 MPa.

4.1.2.3. Azt }E E. coli® ¥ W3}

vt = A= fFE7Itel dg HA AT gled, dECAE A
Zo] §5717h 10CAA 492 FAs T Ak weba Agerd we E
coli®] it &l dg A A 2TolA Hrh 10CelA AFa7A7t o
aow 7by B F FAUsE Aasle) detel Agens 0Tow A
Aottt 58 0Tl = 10CoAAMETY 211
gof we AAguge] Frksh RN =

sl AP LEE 10Coz A

Rt AFEAT} B AT LA

H
TESEel 77k S A
Aol HE wFe E coli®] Aitel mA= AYAHe] dFS S48
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31 350 MPaollA A AI7HS 5~25%2
Selste] 2 Aele Zeo| w4 Wal Fig. 63 wokth RAele 2o %
7] Wikt 7.2x107 CFU/mLol =), A2 Alte] Z7bel wheh #47}

f

ol

Zastelow, 350 MPaol A 5% Ag= °F 4 log cycle 743kl 15
olde] A=z HEeA o7t = AT
ARERE o FEH E colis BEAI7] 981AE 10T/350

fr

MPa/1582 2.2 A gdt= Aol ufdaA s+, o] 2o AFS AHgsd
]_

o
2 e

V. parahaemolyticus®= B2 2 AEE Soto] MU v
A § goermg Aa HFH mE AF obdA
=2 7]te

>

KeN
=

0
il

g_}iﬁl

=

m o
&
%0

10°

108

107
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104

103
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101

100 1 1 -
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Treatment time (min)

Fig. 6. Microbial count of E. coli in inoculated oyster treated with different

times at 10C/350 MPa.
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2. 23 AT A= AR T e R FE A

42.1. FATTF, A2ATT 2 BT W

g #F3 23 A2 (350 MPa/15%) &9 10T AF & FAFF
Wk Fig 73 2gdh. FAe s #o 27 FAFSE 1.6x10° CFU/mLo]
A, AF7zE B 748 St e A 4, 8, 1490 72tz 56x10°,
75x107, 7.3x10° CFU/mLol Atk 214t Aed F& 27 FAdF7F oF 10!
CFU/mLo. =2zt Aol oJste] °F 1 log cycle #HAstlon, #1747
o w4 F7h7F A ol A% 79 7AAE oF 10° CFU/mL olatS &
tow, A% 149 Folx= oF 10° CFU/mLolith 10TColA 49 AFate
Tol A g e FF47E oF 10" CFU/mL2 & 2 log cycle 718 wkd

ST T 4G 49A 9 vl =5kt

Fxe 23 21 A =9 10C A F A2A5e ¥M3te Fig. 8

I gk FAYF Fo 27 ALAFFE 95x10° CFU/mLol oy, A%
FA438) ZF7etgd e A% 4, 8 149 Zz+ 9.7x10%, 2.0x107,

75<10° CFU/mLollet. Zzugt Agd F& 271 ALA#F7E o 10°
CFU/mLe &2 Zagt Aol gate] oF 1 log cycle #Aadtglon, A3 49
A= ¢k 10° CFU/MLE fAsg A 1 o|F F2438] F718t7] A =stgle
w, A4 893} 1499l 7zt o 1079 10° CFU/mLe] .
FAY =3 239 A =9 10C A T AT W= Fig. 99
ek FA g Fole 27|d Zakdto]l EASHA ko A 29 o %
BEH HEH7) AFete] A% 396l 3.3x10° CFU/MmMLS AlZe =z 373
Z7tet7] Ao, A 4, 8 14d¢] Z+z7 7.2x10° 7.7x107, 1.1x10°
CFU/mLelth. 2318 Aglgt =& A% 4, 59 744 ZAAbdto] AEHA &
kol 1 olFol AEH7] Azstel A% 843 14UelE zhzt oF 10°¢9)
10° CFU/mLel 9 t}. V. parahaemolyticus®; E. coli= 19t g Ao} 2%

ol
Xop

P

iy

_38_



7120 Wl AEE A U

A ook & = 22 AAFolA B 74 HAETE <5600,000
CFU/g® A8t 9L, >1,000000 CFU/golWl & olate] ¥A= jFAe
gtk B AgAsd wEw EAfEe FAEE A% 598 10°
CFU/mL ool Aw 23¢ Ay A% 149 T % 10° CFU/mLS 1}
BF QI Th AL A dEE LA Tol A% 595 10° CFU/mL o] 4ol YA
1% AT A% 1090% oF 10° CFU/mLellon, A% 149 Fo&
10° CFU/mLS Yehhgleh gaksts TS A% 5988 10° CFU/mL
ol ol QAN 2y At A 149e)% o 10° CFU/mLS YERASITh
olfe] ANEHE FL& ZuYoR AYstd FAHwrel wste FALE, A

S, Bakete]l A&l dAE gt o] AR B vAEY T

Carlez 5(1994)2 %1%t #8]& Pseudomonas, Lactobacillus®t coliforms
o] w7t 3~5 log cycle #A&3sttal Bastdth 2a9to =2 At 7
A= du W3, Asieta mbg F12 Z1&, AEHe] WstE dodAY
(Smelt, 1998), key enzymes®] E&/Jstel A2 Faido] walso wAE
o] AlEE = Aoz e A JtH(Seyderhelm 5, 1996).

Lopez—Caballero 5(2000)& =& 7C/400 MPa/10%¢ A8 & coliforms,
E. coli$t TAME BdAZ4 5 Ao, 2ugh A2 WAl Al =
At} He
5(2002) % =S 239t A8 (= 207~311 MPa, AlZE 0~23)3t9S o =

!

7] FAFFEIE 2 B 3 log M #asg o, 3T 279 A7)z 9%

AZo] 2EHAS Fo] AAFI AT A

o

AANZ %

focs

O 4% fAdgnn nasy
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Fig. 7. Changes in total viable cell count during storage of raw oyster

treated with high hydrostatic pressure at 350 MPa/15 min.
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—O— Treated (22°C)
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Fig. 8. Changes in psychrotrophic cell count during storage of raw oyster

treated with high hydrostatic pressure at 350 MPa/15 min.
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Fig. 9. Changes in lactic acid bacteria count during storage of raw oyster

treated with high hydrostatic pressure at 350 MPa/15 min.

422 413
4.2.2.1. 23 49 pH

=9 A% & pH W= w42 WstE &

rlr
N
fo
N
=5
[-*0
=
e
r]I.
a
o
fr

e
g3l & (glycogen) o] §aFo] =o
o, FA49 gifo] vt T 35t A oA o]zt d=dl, = Full= H]
WA =L O glycogenol ZIletH WEIAAS AA fFrIAe] FHAHoR
1ste] pHO| A4 A= e, pH7F 6.2~59% "good”, 5.8& "off”,
5.7~55+ "musty”, 5.2 ©]3}= sour B+ putrid® A JH(Jay, 1996).
FAE =23 2a% Ags =9 A% F pH Wk Fig 109 2ok +
At =9 7] pHe 6.19°1A=Hl, A% T AEHHow FhsRon A
4, 8, 14¥ol z+7} 583, 5.61, 4440tk =3¢ gk =Fe

_IZi
ol

Lo
r lf
N
mN
o
0o
S
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W 6198 =3 Aol oste] A Wstrt glslen, A F pH Wt
w2k om 10Ce A Zaek Hgst &9 Afole A% 4, 8 149 pH
7} Z47b 6.07, 6.03, 5.82% w9 &2 Fs FASATh o] ANZEE F
el F& A 59 o] FHE pH7F 58 olatE Wolx Wk 10ToA 21
A e =& A 149 Folk pH 5825 FAEA AL, A4-2(220)ollA Za¢t
A Aeod® A% 129 7AAE A 2 pHE FA 8T

He 5(2002)& Fx2 &< pHE 2~4TolAM 169 AF F 512 "ol
st S A den, xust A AsE 2y Aol o v

&< pH7E 63014 HApA o m A4S 5

AEF AR 457 A% 7|2

ol AS FAsE 21 Lopez—Caballero 5(2000) 77C/400 MPa/10% =] 2] %t

e 2C A% F pH 247k e, ole 2u% ez # F9 v gEol
S 7] MEelgittn wusdrh #H zue Add Fe FA ol
Wsto] pH ol & 497k Qe ot wad WMy wie] YA wE

= 249 pH Bu 2 pHE 2z a5 (H o 82)7F = £7] Atoldl Hof

ek

%2
)
S
B
=
zl
™
2
1o
ol
£
Ho
BN
»
o
il
Ao,
ool
4
i
pou)
o
fru
iz
4>

(Cruz-Romero &, 2004; Zhang, 2000).

A =23 29 A =9 A F A9 pH W= Fig. 11394 2
ohth. A g F AFe x7] pHE 59901+, A% & AEHow i
saom A 4 8 1490l 77+ 544, 524, 42301tk 2y A3 = A
o pHE 2H7F 6.02, 6.000.= FAHgua nlzstdon, A% 10d 7HA =

pH7E 717} 5603} 574% Wal7b Agtowt 7 olF FA Hrdt JFE
ngch 2ush A 2o pHE AY /17 F Wk 4o, F B4
pHE A% 100 F3E 348 gasigied, oz od ya 477 4.

aftt.
Cook(1991)> = 9 pH7F 6.0 ©]4] =& 4353 AlFeli, 50 o]s}
A AFL Fu o] AyH Ao FEN
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pH of oyster meat

—&— Untreated
4.4 | —A— Treated (10°C )
—O— Treated (22°C)

40 Il Il Il Il Il Il Il
0 2 4 6 8 10 12 14 16

Storage period (days)

Fig. 10. Changes in pH of oyster meat during storage of raw oyster

treated with high hydrostatic pressure at 350 MPa/15 min.
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Fig. 11. Changes in pH of oyster liquor during storage of raw oyster

treated with high hydrostatic pressure at 350 MPa/15 min.

4222 FAFY 9=
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3.0

—&— Untreated
—4— Treated (10°C)
28 —O— Treated (22°C)

Salt concentration (%) of oyster liquor

2.0 ' I ' I ' I ' I ' I ' I ' I

Storage period (days)

Fig. 12. Changes in salt concentration of oyster liquor during storage of

raw oyster treated with high hydrostatic pressure at 350 MPa/15 min.

4.2.2.3. LA A71dAA

A = 2aYg A =9 A T Y dv|die] wWEE Fig,
137 2k FAs =Fo 7] HEA A7|AAE 168 mg%old=H, A
1Y A= W glarl 2 ol% w48 SUtsted, A% 4, 8 14Y
of Z+7} 30.1, 434, 60.7 mg%= A7 3Y o|FHHE FHHIL UASS & F
AR FAHAE AAD = Ak FHE 2ue A3 =] A 9F
AE AR T WE7E avA 2A Fop A 493 8ol A7 oF 209 23
T AE9 oK FIHE FSs e
AATH 149 Fol= 10T 22TolA =g A3 Fo 3A

?2
5,
4
=l
2
2
o,
1]
X
o
o
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13.3 mg% o] A A7 2Tl A 10d A Fod= 25~30 mg%z F-I x| o=
Hom BulFH7E AXE wbH ) 7C/400 MPa/10% *83sk =2 139 A& &
AL oF 20 mg%olNom FA A A=A Etrhar BT

70

—@— Untreated
60 - | —— Treated (10°C)
—— Treated (22°C)

50

40

30

VBN (mg%)

20

10

Storage periods (days)

Fig. 13. Changes in volatile basic nitrogen during storage of raw oyster

treated with high hydrostatic pressure at 350 MPa/15 min.

4.2.2.4. A=}
Z38 Ags =F& FAE = H]3te] Hunter L, a9 bgko] EF =8kt
(Table 2). F42 =& A Z7]d L, ast bgtel T7F8 & A% 2dH-H=
A3 AFe UetdAY 2as AYE == FAg =23 viviA R A%
71°ll L, a®t bgkel S7ksk & A% 2458 A A& dEhiAT
Cruz-Romero 5(2004)%= =< 100~800 MPa/20C/10% A5t S ul
!

FN' e
_)1‘_1‘

ol
32
rr

o] st o] ZF7bol] whel Hunter Lzko]l 5718+l al, Hunter azbe #HAa

1

rd

29 F(myofibrilla) ¢ 4 ¥ (sarcoplasmic) T 2 o] A v}

dl, ]

rr
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Ao WWAF2] chlorophyll®} carotenoid Aol €3 A<, &+ &
o] WAL o]lE MATE 2ugt A7 @ A Foll WA So=
0], 71 F carotenoide] o]de] wE = K9] o] W

Mo FEH Q8L Frhn weldthLee 5, 1976).

CREE

)
rlr
P
)
X
ko

o

Table 2. Changes in Hunter L, a, and b values of raw oyster treated with

high hydrostatic pressure at 350 MPa/15 min during storage at 10C

Treatment Storage period (day)

(MPa/min) 0 1 9 3 5 6 7 8 10 12

14

L 386+0.1° 404+1.1° 546+30" 539+1.9" 51.7+46™

a 0200 08203  3.0£1.0°  32¢14*  35:06" - - - - - -

Untreated
b 6908  89+0.9™  105+2.1™ 132:24"  11.3:05™
AE 57.8+02" 563+11%  425+33°  44.0+18° 458+42™ - - - - - -
L 47103 586426" 54.9+23" 554405 59.6:12° 552:24% 548+1.1" 562£3.1° 549+49" 588+45" 580+1.3"
07+0.0"  26+0.6™ 3401  3.0:01™  36£07°  36+05" 2306 34:03"  25:06 36+03°  7.2+14°
Treated
10T ; . ;
¢ ) b 98£1.0° 101£15° | 9.3+1.1%  11.0£09% 122+1.1° | 103£1.3* 111:01™° 10409 11.2:0.8™ 132+14° 10.7:0.8°
AE 499+0.1" 389+23°  420£20™ 419+0.3™ 384:0.8°  423+20% 42.7+09™ 41427 428t46™ 39.8+3.9° 40.3+15°
L 454+24" 580:20™ 555£37" 56.6+1.7" 579+1.1" 524424™ 577+1.0" 555:1.9" 58915 57.8:23" 58.0+38"
2540.1% 32406 44:08" 3602 37:06™7 22£09™%° 16:15% 42:00" 3411 3107  39+09™
Treﬂated
(227C)

6.7+0.1¢  88+1.1°  97+03°  95:0.7°  9.9+1.1° 103£0.3°  12.3+0.8° 104204 125:03% 12513 12.8+1.2°

AE 51.2424" 303+1.7° 41636° 404415  39.40.8° 449424 404£1.0° 421£1.7° 39415  404420°  40.4%3.3°

The same superscripts in the same row are not significantly different at

5% level by Duncan’s multiple range test.

A F7HA AT 9 EH demerit score® UENW FAMEO] #HA Z A )
AL s AAX AJAAAE & Ho FEE o] WHS olg3 HF

AARE Eoto] b= ArHEE A5 5 A FkNielsend} Jessen, 1997).
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A =] A, Aol AL ] el tiste] A5 A3= Table 33 2
%t Demerit score®] #= HW #fsd A=o] 7Mg @2 HAFE Hiow,
I oo ® 10TA 2ask A & 10CTA 49 Ak 2, 8Y A
=9 woldda, xust AYE FekA Fa 4d AFF A=o] M =2
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Table 3. Demerit scores of raw oyster treated with high hydrostatic

pressure at 10°C/350 MPa/15 min after storage for 4 and 8 days at 10T

Untreated Treated
Parameters Storage period(day) Storage period(day)
0 4 4 3

Smell 0.25° 1.33? 0.83" 0.92°
Color of oyster meat 0.54 1.38* 1.33¢ 1.21°
Texture of oyster 0.54° 171° 1.08" 1.17°
meat
Appearance of oyster 071" 1.50 1.42° 1.46°
liquor
Viscosity of oyster 067" 1.34° 0.96" 1,00
liquor
Sum of demerit points 2.71¢ 7.26° 5.62 5.76"

The same superscripts in the same row are not significantly different at

5% level by Duncan’s multiple range test.
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V. parahaemolyticus®t E. coliE 53 A=S ez 31 Az
S dgste] AdadE FASAT Az wE V. parahaemolyticus®]
T4 MEE v A Y3 Fo 27] wgFSE 38x10° CFU/mLe] ¢,
22°C/10%Eo A 100~300 MPaz &gt A3 A e e] F7hol whel 7HAsH
lom 200 MPa ol/de] Ael& 23] AFEElth 227C/150 MPaol Al 5~30
wog Aye A AgAzte Frtel wE A &HAHoR HasArirh 258
ol A A ePS wl BF AFEH AT 100 MPaolA 0, 10C2 A3 A3 &
o AzldH} ANl HELwrp FefE nAEe] AJE&e =90
™, 100 MPa/0'C e} 10ColA zhzh 2083 255 A gt uf 923 A4
Ak A zdel wE E colid] v WIS BY, A =] 27] wie
#E 4.0x10" CFU/mLe] 9l 22C/158 4 150~400 MPa® =23 2
7 A g 250 MPa 7= A9 WErt fldod oo oA
A3 Frastgen 375 MPa ool e 23] AbE = Atk 300 MPa/15%
|4 0, 10, 22TC=2 A3 A7 L8 Ay Hgrztels AHzl=7t
UGS E Aaaash o Egkth 10T/350 MPadlA 5~258 07 Agls 2t
A Aol Frtel whel fFrE 343 Faskdon, 350 MPadll A 5% A &
2 9F 4 log cycle #4313l 1548 o]/t A2 AESHA o]t

BFS 10T 22°C/350 MPa/15%¢] oA Z1¢ Aelste] 10T A%
T "AEFe FE RHIE SAsAY. A o xv] FAETE
1.6x10° CFU/mLel=dl, AZ717 ek 7
56x10" CFU/mLelith. %=
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A3 Frbelr] AFergoen, A 49¢] 7.2x10" CFU/mLolith =1 gt
Al gk =& A 4, 5Y 7HA Babwto]l HEHA @Fkoy 1 olFoeE HE
7] AFate] A gUolE ¢k 10° CFU/mLolgith FA8 e #Fo %7] pH
= 619010+, A T AFAoE fgasglon A 490 583U =
Ay A =22 A T pH W7 wlg Agkow A% 4, 8 14U pH7Y
727k 607, 603, 5822 ¢ = e FAL FAYGE 2o 27 {2
A A7 AaE 168 mg%olYd=d, AF 39 7tx = wals) vl o ol &
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