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Study on the Adaptation of HACCP System
for Safety of Sliced Raw Fish

Yong-Wun Han

Department of Food Industrial Engineering, Graduate School School
of Industry, Pulyong National University, Pusmn

Abstract

As the pattern of dietary life has changed, the security of the food
safety becomes the one of the critical issue of our daily life. In these
days the concerns on HACCP, the international standard for sanitary
controls, has increased instead of the traditional techniques such as the
post-production controls. This study was undertaken to ensure for the
safety of sliced raw fish in sliced raw fish restaurant.

For the seawater of raw fish restaurant in July and August, viable
cell count was 0.27~4.0 x 10° CFU/ml and Vibrio vulnificus was
detected 4 samples of 64 tested samples. Ozon generator used in sliced
raw fish restaurant was slight in sterilization of V. vulnificus, while was
high in cleanliness of seawater. The irradiation of UV over 30W was a
little bit in sterilization of V. vulnificus, however a filter equipment
sticked seawater bath was slight. Temperature below 15C by cooling

equipment suppressed the growth of V. vulnificus, in seawater. In the

washing of fish contaminated by V. vulnificus, V. vulnificus was not



detected in washing over 30s in skin and 50s in gill, respectively.
Hazard analysis and critical control point in the praparation of sliced
raw fish were V. vulnificus and maintenance of seawater bath
temperature. Critical limit was to control below 15T and monitering
was to measure temperature over twice a day by a thermometer. We
suggest that personal sanitation of cooker and cross contamination by

cooking equipment were very important to control with SSOP.
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Aol e 71Ed AR AFe SAE FAAS Fal AEe o
42 Aused 3 FA4 SA%E 9, nae AERAL A
g ARl apgshed 288 23, e Aoln AaH S
AE =3l AF g H4A7e WEo A ddasrFdan
2] H A % (Hazard Analysis and Critical Control Point : HACCP)S 7)
A AA gk

=, 1993d o= A 2] 77 4% 93] (Codex Alimentarius Commission
. Codex)7} HACCPE 483l HACCPA S 93 ALAIE -
AQ1, A BEEH/NFSOIME AFd 0g 150 77 /Foz
HACCPE SISO 15161)atgch. =3 vz 4 Zeo]ekal(Food and
Drug Administration : FDA)E &2 HACCPo| 2|3 QA AL Ayt

78 FUsT Utk eEel St AF4Y W Bepold HACCP
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Ale AFH 4F A §2 399 =724 1 718 ARE 44
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ol 9] HACCP] gt ztE® l4le, HACCPE &9 Hsfadod
B o) 2o XX i #Yd}r) P& T2 Be)3(Critical Control
Points : CCPYAA w&o] FE&3l7] oes Axdes AH3E 24 o
Aok 2y, B Al HEVL AFAFAE] AFIHA UM
HACCPY] &7l HE&S HdAFden, 1 ol 2Fe ZFol vt
HA Q42 EAE AA et HACCP Rzl dig d+% o] Fojxch
(7, 2000; 7, 1998; 7, 1999; 3, 2000; %, 1998; ©], 2000; u], 1998).
29 Aol H&d dRAMe fduvE B @] A Ee]
FF gt HACCP 29§ Mdste] fgeA &83tn Aoh(AH
AKFE®, 1997; 1998a; 1998b; 1999).

g, FHIole o9k & HACCP Al=7F ¥ hd4d #As 9
ol AFAZR 7IG8EY ol AFE AFee Muls RekdMx H
A ZYE A APolth 53], fehvdute AEAeq FAE T
NE AMEE 24 dHstgen, A3 ddrisae] de ¢&EA
of whe} WA vl 23] st Aok $d FUEL AR
gzl PA3E AP F2 W glon, AT 439 98
A FolZ JAFolu} FAFTFYUAEEREH FTHPel ZeEde] A
Ao A AFsial ek 2HEE olFE A FHafof i, AF
AA Aol T AEE BHysjob gt o9 &2 P-Eiuieie] o3
ABlFRE BojAE S T EEY, 5E2 AT B % X~
Efs ggoz Qg SA9 &8 9 W)y M2 Adzdel #
go] Folzl Mut ohe} o FHo| vgtEolN f48 nBejedol &
ojFzolq FHEAY, 27T R ZEAe] 9@ 22 2@eow As}
o AF5olu HPUFS KA APl AHE, 2002).

etA & AN E AR A8 2eA B 5 Sle
obAA FAES HACCP Al~"oz zelsluzal, AAsie) zad o]
A HACCP H&-o st FE3I.



1. 48A=
1. A FF
Vibrio vulnificus (KCTC 2982),

2715), Vibrio cholerae (KCTC 2471)&
Y FHAEM FUsI o, FHHETH F& marine brothol A
24N 1 FuRekd F, AbEu Ao wjotete 285

Vibrio parahaemolyticus (KCTC
FTAAETEATYE AEAY

1. 2. &X

FHEYL o4 o0& B4 FAe FE, BATANE o4
LEMA AA = Porestdl A AzE AL F9Ee] vBE e ol vl
£ dge s A dgAe FelE Ad)e Fde2A

: }3
2" AzE AL FYst HFAHE FASYH

2. Ay
2. 1. AP %
2.1.1. AN

ARk ol S L AFFTHQR000, AFelFEdAH)d F3ldo
A s o
2.1.2. A3+

3 WA AT 2 HAAZAT HAE A E
olefFtd Al F8tel HE(MPN, most probable

31(2000, )':}% 170
number) o2 AAst4ET)



2.13. HMBge #9 HAY

Hlegle o AMe ux FDAS  Bacteriological analytical
Manual(1992, BAM, FDA)Y &sted a7 3 o] A5t =, ¢
+E5 AFHEY AMF 1000mlS 100mlE ZHZF membrane filter(0.45m,
Millipore)oll o #& ¥ o34 Z peptone F+(1%NaCl, 1% peptone)oll
2ol 37205TNAM 18Xz FdeslL, 10ml HE2 28] Fx9
peptoneT& AH&3YT. @Fe HHE F¥ ¥ TCBS(thiosulfate
citrate bile sucrose, Difo co. Ltd.) 33 HoA 37£05T, 1847 &
Aufgste Ao RE e FAHH F Aol 1~1.5mm, EH
JEe AE A3

e WY BEge 79 F4L2 Baumann 5(1984), Kelly &
(1980)2] Wl ule} HAjstHow HHFoR FALHE 7w Agd
A kitE olEdte  4F AFIFAdES FUlR deusdl API
50CHB(API bioMerieux co. Ltd)9} API 20E kit systemo| wheb z=7}
st o HE2 ATB computer data base ver 202 o] &35t}



|' T sample T |

TCBS Alkaline peptone water

e i TCBS

Yellow colony -~ 1 e e—ee-———Blue-Green colony

Oxidase test(+)

|

V. cholerae V. parahaemolyticus
V. alginolyticus V. wulnificus
V. carchariae V. carchaiae
- 0% NaCl - +— 0% NaCl e
V. cholerea V. alginolyticus .
V. carcharige - % NaCl
\\ V. cholerea V. parahaeniolyticus
. V. vulnificus
. V. carchaine
///
+—- Serological test - /////
+—— Fatty acid analysis - /// }
V. cholerea 01 NAG Vibrio e Arginine —_
A — Lysine —_
Other Vibrio V. parahaemolyticus
V. vulnificus
V. carchaiae
/'//}7,//
- ——-—— Voges-Proskauer +
e D-galactose  -———-
V. parahaemolyticus V. carchaige

V. vulnificus

+ L-arabinose -
- —————— Galicin +
ce—oomme————  Lactose ———+
Serological test (+) Cellobiose(+), Colistin(-)
V. parahaemolyticus V. vulnificus



2. 2. ol A9 nrde « Ay
221. & 23F 34
gx 9x&;o] EAL Indigo colorimetric method( )& o] &34

ZApstd et Indigo stock €92 500ml FfF 59 1ml phosphoric acid
¢} 700mg potassium indigo trisulfonate® £33 3 1L A &3lo A
Z&deh. Az indigo stock £ 20mliol 10g sodium dihydrogen
phosphate® 7ml conc phosphoric acid® &33le] 1L A &3}o indigo
Aol 12 A}83Hc 100ml stock €92 indigo A%F 22, 5%
malonic acid& Z A gt} ALg-sHA T

A e o a0l 28 A7 Yste] Al Ze] malonic acidE 1ml
718§, 001~01 mgOyLel §& 2&EFE THT A5E 10ml
indigo A} 1€ 100ml &% Fodx=e ¥ yrxe Aaz AL
£, AAZE ofdel 600nmell A FHES FAGGU 8F 2EF0] 005
~05 mgOyL2 indigo A% 28 ol &3t 9 AHoz HAFFom,
0.3mgOy/LE 0.01 ~0.1mgOx/L2 &£& 2&EHE 713 AR 2
Hog HHL dsiAv). TAPE 22 PR dAEe] ot 4

g olgale §F eFRe A

A =8 ET FAPHAY FHx Ao
= 54 49| 4eo)(cm)

V=Alg22] %4ml (AHH o2 90ml)

=0.42

222 MB2e AAZFN qF Ad 54 57

e e HEFFE 2T marine brothol]l HEFsted 37:05Ce
q 2402 A F, AYRBO0pmx15E)Ee] #AE £ s
Ach, AP FAZ 5ol 27 #5710~ 10°CFU/mI7t J2S 2



A7t LEA7 AFE o] &t LE:ARAY], AYH, AFHINE A}
&35t 7} FAzb wEE e d¥8E5re] AbEe vl X 43S TCBSH
Zol ZF 5008, 300ul, 200pf E43te] ZAFSEE o}

223 w2 2%d B vBe JFFA T4

2. 2. 2 AEATE FASE BT vEvEAR ol vEee

& AF LEAN7IL 59 2%7F 20T, 15T, 5T FAHES 39
B e H¥FTY FHHEE A AT

2.3 AN x2] A vBeQ #F9 oA}

23.1. =779 AF

W 2 uh(39.7x22.2x26cm) 9k F e AE Y rH43.9x25.0x1 5em) S ¥
wate] 271757 100~ 10°CFU/mIE. £#A17 78 wvld Fug &
A F, AR ol mole] RER F4g SRsRon, $ESE o

gata] A HA 7k wil FEE R2AEGY. £33, 874 Se4Es g

7 2dE ErkE HARAAA, AN @E 7o Was xAE Y
th ool Ewhel] 2o = YR AdEHld e 7o Fe]l dalA
= g 3este], wub 9o ASHow FojE zdtel £ AR u)
Be|e AT AE Tt £ Al At}

HH AAH 235 AT Hte] viHe #& 2 2 2. 9 o]
-?fﬁ]o}of] s oFGA I sl 258 25T R FAAHY. L5t
BCE FAE ol 2A1ZE 2k S5 JAAAA vjBZe HPFTT

1

ol 2
of oAtk odd dlo 2T vfe} WAL AAY F, %
A5k obrhel g el Alzke] upel AHste] vimee wWAzFe] A}

HAEE st olw, E9e 25emAARZFE (S 1g), obrbeI(F



1g)€ A5t peptoneT-(1% peptone, 2% NaCh)ell zbzte] A Z& 4
o} TCBSHIA}el 500u¢, 300pl, 200 =28t o] SHALE o} &3
of A&zAL FASIA

...10..-.



a5 9 g
1. Bolgxo A 59 F2IF

11 duktAld 9 JAARAAS] 29

Table 12 FHA3A 3 Golrzore] dutdd 2 AAARATS 2
AL N E FALE Aotk HA3F Folfzd] AAsre AR z
9] ztels AN S 1mlF 270~4,0000|How, T HE
FE 4 100miTd 120~12,000 HY 2 ety BHA4 g a H&
FE 75700002 4Ed 2E95E Ve Sojszug s
HE 74~792] 9 E YellSdTh

e

Table 1. Viable cell count and coliform group of sea water bath in

sliced raw fish restaurant

Sampling  Viable cell MPN/100ml
point  count{CFU/mD) Tta1 coliform Fecal coliform oK
A 300~ 3,600 360~ 12,000 120~7,000 76~79
B 450~ 3,800 300~10,000 75~4,600 75~79
C 270~ 4,000 1209300 70 ~3,600 74~7.7
D 360 340 90 74~78

A~D means of sliced raw fish restaurants located in Minlack-dong, Pusan

1. 2. B 7o 24%
AARF Bl g WA vlEele do] LEHE Table 29

- 11 -



g Be4 vHe fdo] F2 HEHT FH7(7-8¥)d 429 A
A Fzd oA FgulBEee] HESS thh Aolrt ko, HA
0%l A 375% ol2xlomn, W&ol £2 HPF vlEIYL T F
l 125%% vebgoh AEnBgl # A4 A 4F5S do
e s ATFes 10°~108 ARME AHAsH dse Aoz g
A5 9ot

V. vulnificus= BiH 2|9 HHEFL dod= dolmogx, g3
ArollA HE L] wC viEZ HYFL 20000 8Y 3¢ HAAY
oz AAAH oy, FHRAANA 55 AFstA A B
a Pk

Table 2. Vibrio sp. of sea water bath in sliced raw fish restaurant

Sampling point Month V. parahaemolyticus V. vulnificus
7 *1/8° 0/8
A
8 2/8 1/8
7 3/8 1/8
B
8 2/8 0/8
7 0/8 1/8
C
8 1/8 0/8
7 2/8 1/8
D
8 2/8 1/8

E b Ve
", sample number; °, positive

_12_



2. B3] AAA =g 3y

2. 1. @olFzoAe] nue # 4y
211. R EF
2 QFo] AMFo} FFo], &%, ulojgA Fof Ao £3F

ol 4#¥ B 43tY S o &3] o Rore AFAFOIUt AF T
dr o] & 7hsAdel 4FE THA dFHL HAA FAEZAA o
Hopol  TE=s Ry B3] JEo A9, ol AR oE:uhy,
St A FANA 2Fo AYIF A3tEe €83 A ¥F L MAA
& AAE st APger R doH, HF LEUANY
GG 2aH IEE LEFUAYY FE T ok dRbHes 2
Eo e F2 Aoy g7 B - A A5 o FolA sl
o]& 2FOF HEA e AdH, A7lde FANAY, By, A
s, HARD E=APH, nEs AAY Sl et A Ao A
F9 b8, 23 8 AlojY Hygo] Hojd FANAY F2 AR
a9k B Aol s HZ A 9 Aoz % FAAEo
2 APz o] AHgstn = o 2ARA F AU Fyg
1)+ 23sh(Fig. 2)oll o3 dAsbe FAE FHA 55 £2
LEZFY v HESF DA Vibrio vulnificuse] AFERE F
Abstedct.

Fig. 32 FAUAYe] o9 e@uAdale] £22FFe] WatE o}
Bl Roz, 77AHE 1AZME 0lppmoz Jehdon, 1 ojFeE
W3 WERRA Reta SUth B3 EOW)el o3k L EUAYAHA
fE&E7Fo] Wt 0.02ppmo 2 FAAY o3 AFAHT WFe Fk
QZEHZ Vel HFig 4). & THAYAE o] &8 AFPS A
ZALEE B (S|FEAE, 1998)e] mEE, §4e] 10°/ml
A7 F, eEwgFd we Fo AEPEE 1.0ppmo

o or i

1o
X
to
W
i

o
;

i)
ol

_13_



LEETA 1547t9ke] FFE 3 log cycles #Ashdon 204125
d 45log cycles 743 o, 13ppm LEFT oAM= 15413 Tl o
47} 45log cycle Z+A &Pt Rudtar itk T35, 2F Al 9§
AFaAFHEe 1.0~13ppm LHAdE Az 37AAE BASFA 3323
29k 1 olF = olF kA A F 10ppm 9 & FTolA 3
Autel] ¥, G A TS57E 22t 2 log cycles, 2.5 log cycles, 4
log cycles A% ZA39eW 13ppmolMe #9 ZA4E&L 1.0ppmo
Azel fAPslttn Busty vk o] Al w2 2 EFe] 1.0ppm
ojgtol M w8 AtEEol wig mvade S & 5 ATk

T E259 #Ha & oF UMY Olppmez vu|d FFEo|FHL.
o], BlE ool i AFE AR RIATH(Fig 4). F, 20T &
ol Vibrio vulnificusd@ S HAEANA #59 HIE 4HE 308, 27
#57) 34x10" CFU/ml gom  5d7ABRFE 95x10° CFU/mle)
55 Yebdoen Aol Aol we ofzt Fhdte 4TS Holn
Ak m3h F @B FAGAAAN HpE BT AT F 4
o] gojel e e AANEE AHE AR, F AA EF 49 3
27F vlujsA gk LERG

- 14 -



Fig. 1. Ozon generator Fig. 2. Ozon generator

by silent discharge by photochemistry
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Fig. 3. Changes of dissolved ozon in sea water ozon generator

by silent discharge
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Fig. 4. Changes of dissolved ozon in sea water ozon generator

by photochemistry
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Z, 27 @47 FANEYE o8 LE&UAFANAMY AR
ol Me 34x10° CFU/ml, #33YL ol 48 @& uygA| o] gx|
Eo) e Z7|F47} 2.3x10° CFU/ml o] o}, 54 A%} F Axs
42x10°CFU/ml gom, FAE 38x10° CFU/mIe. & 1 log cycle A
T 79 Apdo] o|FolH AL HATL & At 1EEE A 33
o Bo] RgHol e 2FE BARLE 2E WA Fo] 3] v
o2, HE]Q Fo uld AAEEL A FaAR, 5 IR EaHG
= af, vEgdg FeA RIEE JAde AHE AU
= AL FAF 5 UuAgG

Table 32 s|go A& HAHAE ¥R o} Folo ARYHE T8
F sdozn EFBANGXNE o]EUE wo] Fojo ARAHE =4}
& Aojtk. QFo] aFo] e AFAFG % Fojxd Y WAAFFE
AaAZlvd s olF ERAHYUS Rusty Uo(E|Fray, 1998). 1
i}, 0F WAA Bolax S0 MxAA, AMdA A T &
H7F & WA 2EFEVE FolAW o o]de] A, 1.0ppm o]
ol Halgo| 30%old g g A 2E FXrF 0.7ppm o2t
Rustyn Aok B dFA = BELEFe] I3 nFo=z 79 Abd
F& golA A, 5o AT AA, AP & T e AAF
£ oF 2oz 3t U] ERom, ol AFLHE
109 F¢ & WsE RolA gyt

212, A9 A At

o]l MR FL 10°~10°/ml Y= =HA Aoz @A
A AR A28 ZAlste 9 A}%E% ZA et chFig. 6). A9
ZAle] 2]8 vlBE| Q7o B 7HASL 30WoAE 90%, 60Wo

2 r\LL

o A2 100%0)] 7}7h$- éﬁfgﬂrs et e, of A= 3

Aol M=
P4 Ak(1998)e) WSk Ae] fALERT

_18_



Viable cell count (CFU/ml)

10°

104+

103 -

—&8— ozon generator (by silent discharge)
102} —O— ozon generator (by photochemistry)
—W¥— control (sea water)

101 o

100 1 1 L

0 1 2 3

Time (day)

Fig. 5. Effect of ozon on the survival of Vibrio vulnificus

in sea water bath
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Table 3. Appearance of live fish by ozon generator in sea water bath

Dead fish No.
Time (day) Living fish pH Temp. (T) ]
(remain/input)
before ozon
) normal 7.53 16.7 35/35
generation
1 normal - - 35/35
2 normal 747 16.7 35/35
3 normal 747 16.9 35/35
4 ' normal 7.45 17.1 35/35
5 normal 746 16.8 34/35
10 normal 742 16.7 34/35

_20_
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o —8— 30W
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Fig. 6. Effect of UV treatment on the survival of Vibrio vulnificus

in sea water bath
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213. #olFxe] 2%
dlyese ng vlHFe] FAEEE HAs ] st s
o B FAE Bol T4 10°~107/ml7t L& 4] HEA
71%, 20C, 15C, 10CE sl 22 33t 79 S4HEE SR
tHFig. 7). 20T 34E 271757 40x10° CFU/ml gon, o
F 199 7.3x10" CFU/ml 2¥oll& 4.5x10' CFU/mlejgen, A3t
o] Aol wie} <kztel zAE Aoy}, 5UFS 7o W= AR &

ZE 15T oldilMe o5 ¥zl A2 gien, M3

A4S Rolm Ytk 7] FF7F 1.0x10° CFU/ml fov,
Heo] Zziglo] HE 594 58x10° CFU/mle 2 Jelyteh vpxate
2 10T slgs 271947 83x10° CFU/ml gon, 59 s 3.8x
10° CFU/mle.2 Z7|F4eh 2 Hojsh vhx) @ich 232z, Wzt
do] ztFold BHFxY s 257t 15T olsyt Fd &4

HAZe 7 Fssitdn #aEH™, HHee S¥8F A4l Vibrio
vulnificus®] SHE A0 AT F & Ao AekAn

_22_



Cell count (CFU/ml)

108

—&— 10°C
05| —O0— 15°C
~¥— 20°C
40 ¥ o W
10 V, =o
103 -
102 ) 1 1 i
0 1 2 3 4

Time (day)

Fig. 7. Effect of sea water temperature on the survival of

Vibrio vulnificus
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214. GolFx9 o7}7]

BN 97 WUghE HFPAM weol AHgdtn e oAR7|E AL
g3te] o HBe HHF F& 29MNA FTHHRE AT
T2F, 52% 24 dA5959% AF 9 oAdAE oAt s34
FAo= ans ot g7 2a2 bio sands} HEoE uHlH g
e H¥FHE P& FFLPEe /1FF ¥ 1x10° CFU/mlo|
qor], dgeo] 948%FATIEATAH AF4dA). 1, dAFCE F=
of Mz HYFFLE LFAA FUF A= 4TH e I3] vy
3} THTable 4). Table 4o vlebdl w9} o], 7] #4571 4 log cycle
ojgeon, AG7d wE FFo A 33 nvEded, 59
Aa7t dojue 5YAE ArFe] FYHE FLE AT a4 3
22 #Agso], AHr|dA e} g R vHR HEFT dd

HEMH
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Table 4. Changes of Vibrio vulnificus in sea water by a filter

(CFU/ml)
Storage(day) Non -filter - Filter
0 8.3X10° 1.0X10°
1 4.6X10* 4.3X10°
2 2.8X10" 5.7X10"
3 1.1X10° 1.4X10°
4 59X10° 1.7X10°

5 3.8X10° 85X10°

aelme, Arlea 2RE b, Bolfzold MnTe HEETY
FAFE LEL DEEAMNE G2F B42 Jehla Yoy, 0FY
¥57h 374l e Folel AXgel oAt @dg /KD e
o, As)d S 5ol AFde Holht ofrtmlek walolxel Fel
$Fase "oJoh AFmBel} oAy Age #o FAAAUG
E fzde] 34 Agol Holur] W of FRe| 2HE BIo} A}
Fojok @ Aolth. ae}, A5y LxE 7o) $4& ARHo o
AN E Ao vehgtch
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2.2 443 xe] A vy e #o o
221, 277149 A3
N2 REH FYEe viRnged-g oA w3y oprir|d £
A7t A8 E 28] Aoy ZvkE LEATIL, 299 Evhv
S o] g3t YMHE xsA HE @A ge] o] FAH vt He
AAE HBZlege] LFdHe] A HiEL AEFS FEsA @
th aeg, B olso AAE Fwrre e W A3
om, 1 Jted duiiAFL 10°~10%/plate AE HEAA AHA
(90W)o] H2)® Aafoll Wof ZAMAZI & HlF3Id S W, 1074 =Rt
colony’} FAEHF o™ 473 H3tH 4AA AMEAL 4 doha
Hustan glom(al gy, 1998), A Algste kvl 2 59
g 71E AHEEA & Wole Ae)do] AAE Aol BE3td
22139l el o] WAS=H A#RFoleta By, 14EE, £
AFHE AFE F& BAS] feiMe Add ddF 43 # A
Hazo g W 79 2945 WAstdop vk ey, 2 dAFoA
€ B F s THHsHA BatFo s AlEA F e WYPer &
T4E ol&ste HiHge #& agAHow AAAD WYPS Fysiu
AL Tk vl THAATOEHN Ade] EAFA Udv TS
o= osmotic shock 59| J&go 2 o] malz} o|FoF(Lee et al,
1999) 0.8 o] & o] &3t HAH o AHATE 2R A
%, Fetay 3 UREntE d9FHor JUERe] FERI=E EF
2 golE Axsm 4re Y T2 BY F wEdeds 10°
CFU/mi A2 QLAANZANY oA 298 krts Fxgd IAAMNA
7o AHEeS 2B, 58 FAAZI Fol= 6 log cycle taste= A
2 BAY 5 UYTHTable 5, 6). MH e ol 2 BT FEF
dECE e FAgo] Hole sojn, ol ¢ed ¢ dA+47INF

< HA e MHzHo] gyEHooF & Aot
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Table 5. Death of Vibric vulnificus in plastic board by tap water

washing

Washing time (sec)

30 60 90 120 180 300

Control  1.3x10° 4.0x10° 3.8x10° 2.0x10° 13x10° 2.1x10°

After

washing

48x10° 1.4x10° 73x10°  2x107 2x10° 0

Table 6. Death of Vibrio vulnificus in wood board by tap water

washing
2min 5min
Control 3x10° 3x10°
After ’
_ 5x10 0
washing
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222 zAAR F A
HBge A¥8S g& 95 FAd ua3] FHIshy, S
ze|gu e Folg AHsle YR optvlE AMAsT FAHSE TH
o] gt} B AYdAT #ols FHAYD F WAS AAT 44959
g9} olrlulelr EHAHQ vlEIFE A A AAzxADE
A A st &t
A e 2L YRS FAS H45 FZQ0L 00)9 2
A7 ohe gA 2 BEES 147 o) BAde 2P dEes
T FEgel ZF 2] gt A & B9 oirtuleAe] # £ W
315 ZAIE . Table 7& g9 ofziviet mojodlAle T4 ¥
2 A9 Aoy, 7] @47 1.1x10° CFU/migey, A3 102 F<t
1 log cycle 7+2&om, 302 M Ho|Fox o] ASHA st
ae, olzbele 7] #4) 35x10° CFU/mIe2 40259 Al 13
Fo] #4547 26x10°0 CFU/mle g2 Uyt oz HEL 27|
F57F 4.0x10° CFU/mIE HlE 30% o|Fde o] AE&HA Lugo
H, ofzin] 50x Bt AlH Folv Fo| HEHA Ysivi(Table 8). 1
Aoz, YALE olfE WMz 29 o, FAANID WAS A
A% F, FEFE 3032 o) MA Bal 9 otrtule] Zod= H]
Bl #g AAFZA HEzIe HEES AU = AL Aolth
g}, B2 A A HAFE 52 A SW A3 sto] E
AAA ez, RYE AAZ Fo= B AFEE A|Fsloof it
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Table 7. Changes of Vibrio vulnificus in olive flounder by tap water

washing
Treatment time (sec)
Treatment
10 20 30 40 50
No washed 1.1x10°
Skin
Washed 20x10°  12x10° NDY ND. ND.
No washed 3.5x10°
Gilt
Washed 23x10°  11x10° 88x10" 26x10° N.D.

Table 8. Changes of Vibrio vulnificus in olive flounder by tap water

washing
Treatment time (sec)
Treatment
20 30 40 50
No washed 4.0x10°
Skin
Washed 4.2x10 N.D.? N.D. N.D.
No washed 4.6x10°
Gill
Washed 1.0x10° 44x10*  3.0x10° N.D
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3. 4. gL A
341, ¥4 AR

A

ooc3F

AE

4 3]

F oA ) AbE 2 9 Au o gubgiFel AF HA
(1 (2 (3) (@ (5) 6
AR/ AR 3ol A (3)Fel did o) o W} ) 2 o] A7}
#8 | fsaxe | <de F a3
A A4 TRE7? U7
{Yes, No) (Yes, No)
Al B GF & B_?l
e gav4Ee | s9E FIA R
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go) T,%g ,;E-./_t]) 4 2 '54 V& el 2=y
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B e aq LIS e waa
H# (31 A) Yes ot} A} Fols| 7 ma No
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Aea ad °9¥ =7, 4ISSOPZ %]
Filler |2 8714 % Yes A &o] 9@ @Al 7e 45,452 | No
w 7] 29) ) L4999 75 Aol FRES)
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A 8tA] ¢kt a8lal Vibrio vulnificusytol #EST T2t o
o Bol9) obrtELt Eolo] Bolgly, 52 AHEW A
of Z4ated AL AAE o oprin|E A A A FEae A
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%7 g2 AR FoE ¥, FF, £8 EE AX Aol Adsiw
Aoz wjEEy] Q2o ZAVE HA gevh § AA3Ages AHEH
= dAolFal oA A= AP AAFAVNE T HE
=2 ggory, £ 23A & 3ot

AN AT YAFNA YubF oz dgst Luiatel AF-E X
= fdlese HAvAE F, V. vulnificuse)th. whEp A4Szl
q Foll MAu| A B FA S A= Aol HACCP A9 Ao,
CCPe @ojo] Byt Al 39 £55 15To3t2 A3 #Este 3
olt}. .
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3. 5. Fad3cCcpe 24
% 8 ¥} H(Critical Control Point, CCP)o|&d #e]7} 7153,
ANFoEA HAALE Walste a7 A e AAHAY F
grzoe 228 4 3lE AL, WA o 4% wIG. el 7
eBee e CCP AWEES} AHEHRL] AL, AUNY @
szl Hsewe BHw AYSAG. Bojszel eELAIE
2ashel $EHANFg 5, A9 ARIE OW o302 F5A)
A Vibrio vulnificus®] F2A 9 AAEEH= A AubHA AFH3I
JellMe A= A E& 457 Beuz2, CCPE AAS7|7} of
HAYE ol&2 AT AHAF M= AL ZH7] AEE CCPE
AR 7 UL Aotk M4 x| A o FU4T F FETE
AAstdx nlBzEle w9 APEAFAVE UAT, RUE ] SdsiEg
AAl CCP2 ZAA A ghal SSOPE #dte Rel elg @ Aoz Bd
& A

3. 6. #2] 34| 7) & (Critical Limit)e] 43

FHFANECLHY 44 HEeL HHF AAd Golfx
ol 2x o W Vibrio vulnificus -¥isle] 272 Ediz23le 43}
At Fig. 72 AFEwo] wE HEYyede FHETE #I37] 9
sto] sl WEle FAE mol FEvF 10°~107/mlv} HEE a5
o] HFEANE, 20T, 15T, 10CE AFEE WIS @9 FHPE
F AHE Aot 0T dgoide 2o F40 Aoy, 15T |39
Aol Me drt MM dadte AES Holx g agEg, 4
Aol stz Mgz e 2571 15T stz @ sty s
Fol M Vibrio vulnificus®] £42 A9 glow, «uasst sle Ao
2 fadd. 1dm, dFdolz Fdojezxe s A Hojk 2
el 13] o F wmAlstar glew, BF 39 Wl 583 BojE AHY &

of
w Ty

-39 -



Higtong, vieele 83 4AFY Vibrio vulnificuse} 548 a3
o2 gAY F A& Ao F oA

3.7. 289 (CCP2] FUHIA2R9) 57
CCPel e BeABAZIZE 43D Tt o /Tl Az
FHEAS AU + Qe DA ZUHYSE A2de F9T

MHN

=

2 HACCP A2"oxe] #7122 Boj4z9 EH—?%E 2o
Re RUBGALRL WY 28 ol zelge] LEAR ZFsE A
oz +gsdn.

3. 8. A| QXA AR
T A7 FAA ool A AFro] HAG AHZEAE Fo
st Al e AR e ofdol Hgsjobsiy FAAHGT 25
Z fBed Zojo s xYE AT 5 dofof gk olg A A
Z2)9] o FolFxe 2x7l B FAE HolE: o W29
25 43 g AxAIe ez g

3.9. AFAAY 1
AAs)e) ekAd =S A% HACCP Al2dlo] SntEA 25
st YUtk AL AEste dxs H4 9 132 Fsle HACCP A
g5 F(Validation)stejel 3tm, Fade|fle] AF, CCPo g =
HEg 94, A8EA 974 5o dEst, 293 Ha 913 Wi e
Aol Eo] Har AFANEES she Aoz SyIdn.

3. 10. 715 w223
HACCPA]:’:E‘QO 2 sEl7)gs ARl J2ex HxE 2
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dafol Pt J1ZFA 2 EXsbE HACCP A= ojge] FAH=2A
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dxALA, AYnF LA, AALA Fol QG-
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W8& EdfZ 3l HACCP 7714 94 oA HACCP plang 24
sted Table 9ol ‘iehf 2ot
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& 9

HACCP (Harzard Analysis Critical Control Point)= 2] F-# Zd L
o] ARG 5l FAHoZ AREHID e Axold. o|HqEH
HACCP Al2dl2 2F9] A #A2E flatd AFAZ 71g¥st of
el AES AFshs Muls Rz Ha YT de dFo)
. 53], fElvete AFHLE FAE FAME YAHE 24 44
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343 78t Atk 8 IREL d2H de] AAFE IFAA
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dor, qup7| Ao BE Vibrio vulnificus T2 ZA AR} B
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