AY

| &4

SRR R

AZ eI 0|4

O
O 1

R
A3z ]Mwhwwﬂmhﬂv =5}
'ﬂfﬁfcﬂ

A el aart Alel 27of w3 9]

Al TRt B2 Ao AA ZEL lck, A AlA
Aoz o 79k F5F ok} Slsidol HEsHA| el A 4]
01-0 §]—6]—%7(E1‘% 2] B o]/k} /\H/\hs‘_}q O]JE__Q_ 75-} <
219 o] H71un] TR T Ao B 5F
ARolA] oAl EokeA Eok 2007 vl AiukclelA
Hetdo] g AlRE W pHinke] o] ofjehEEo] wjAb
ot Wehie] g3t G710k ARollAI= A 2008
G0l 4o el gfol} ekilo] $hoe £65 o

31 APYSH= Abdo] HhAEA A AAS dahy) TE 20
whA) ) i}, Wkl 19501 ol ofn] Al E7 AR AL
5 v} glout ) 2o] Aok o 2 ARgo] 2
Ezlolq.' 5], ]D]— o] XL,] H¥O1—/\4 ‘: X{QJFS]—

il

Al
[e3%
=

1B

J.0
= ‘C_‘

ofefat BB1 ) 91N B

*Correspondence to: Kun-Ho Seo

AN A
Kun-Ho Seo

AT Soiniils IFH s me
Food Safety Microbiology Lab, Department of Public Health, College of

aiE7tel L7|+{= Olah
Food Risk Analysis and Microbial Risk Assessment

2

AZORIYBHTA

Veterinary Medicine, KonKuk University

PO

Ad(risk)olzt QIS o HEOEH AAL &5,
S AR, A, o7t 5 BE I sl WA
ek, 9] 5= AAIA, AR AL W, & S S
aitt Ky 2E FARXC S ARIES fEe e
= 8l Qlrk, AR dojA2] ofme] 1Rl (risk)S v &<l

: W

£ uHlE 4, 27toltols), BetEd] EEE A
<= Hee 2 )

(concept)&81 Aﬂ 71A] 28-S gARkL Qlek 93 (ris
ik 9171, 713]¢] 7Fe/de WaEstaL Qlvk, LAl
Sz ofH Aol AhE BAR o YRlolRls e
23kt ‘risky business™= FARL ABE, Tisk-
taker’ = 84811 ke QAN T2 FRe Al
ofghc}, “risk—averse o S Hat = ARk ofulet

5 (activities), & (situation), 7N

_@
> > (o on

Food Safety Microbiology Lab, Department of Public Health, College of Veterinary Medicine, KonKuk University

1 Hwayang-dong, Gwangjin-gu, Seoul 143-701, Korea
Office: 82-2-450-4121

Cell: 82-10-9222-4121

Fax: 82-2-3436-4128

E-mail: bracstu3@konkuk.ac kr

20099 12945 | 47 |



— =
o] W oM BAA| & 7 F2AE B

[e)
= ARREO] AT ATk ARFEE B Yde] Y&

2T W6 T 20
oAl A7} ki AYz¥s| wfiizoll IS F9lRich
s ¥ AL Ave o, FEEE, |, AEAE
A5 LI UEL 8k ol ol=it EFo] kst
AL AZysE| wizoldt, SE[E olefdt W9l gt
FIdo] mhErths 22 of2] 712 ARdARLA & 4= gl
U ALl ANl o2fRt BEES UR W]
I A=A A 02 AR okg ot Zu]Re

W ARES )Y o) $gel B 3] 2ok

T2 =
o Ak w2 A8e F7Eh oe E50) 7 &
@) -~
=

| 48 | Safe Food  Vol.04, No. 4

i) sehg o] f4) Tahare AR 1
IS L DY R S E b R
wshE & 4 ook, AF-Ludsio} QxS uhule] uE 4l
817 ok 1@ R AR TEo oI BASIAe
F0T 5L vl olt AYEL g
Hol} 5op] A Aol BE Aoz 43}
A greweld $)8E B0 123 540l Qi nES
4, 298 37, BN mES S AR, AEYH
2 EFe PR FNALS wEeka e A
o Tl 2 BAPEE 4 ook 8930 Sua
7o) Bl 4 Qi el T AR Tl AgHeln
uzsl] fiolrt webd SRS BEHAL 477
Sl chope Tl HRTITE e gsakol 1Y 4
=5 AP $Je A7 ok Ak, o] ekt
SIS ofBBhaL QIRelA TN RS st
$J) 2e2fo] uls: “¢IFE Al risk analysis)" 9] SH: Hof
olch

-

A (risk) o2} 742] EAZ Q1 EAo] itk 15 1%
(risk)= 7M FAIR 0= 8l =1L Qe F 7H] §A2
E3F: 4 (uncertainty) @ t]A1Ad(the unknown)oltt, 9
Hrisk)> A 3lo] PAYERA| etk S84 W=
ok X gz ARzlo] dofd 2hgoletal Aojd 4= Qi 1
olofie th=A] Aojd 4= QAN W E8hlgat ulx]/do
FAE TSIk Al isk) 9] E ohE 482 3, AR
Z2 vrE(voluntary or involuntary), 7184 &2
A (immediacy or latency), SHAIYA, A,
n]R] 9] Aol &4 ol Z3FeTh= Aot H&(risk)
HHA o g Apgout Aol 7S 2, R (risk) 9]
54 5 ¥l AR EYA, involuntary), WA, 33248S
A 252 Ao A2 9EE Wit AlEEelA 2
A FEAE B et e B Asol m)A|

3.0

A} FEAE AU 7] el ARFER SlolF 1 91




2ol fsto] ekt e A

M(risk analysis)}2 0|23t -3l BoLo]
—US HF8HA ol g Rl ol T Hldoj oist
B NS WalL 170 i HReskE sl
o Yol 1 98-S EAs weshs Hieks nfgisko

24 7153,

o

BB ARt} el ofdarg n|A)= sl Sie
24:0) 42 stersh] 913 1 Sfshachol vlat ARE
7Rl Hgolet, o] ML Ttael dpzite] B, ¢
B A7 Tl QA wFh 8- vhS B B 25
0 9Jglo] dojuk 7PsAJ (A, 9JBle) ek 2lFe)
WIS EEAE ASS TR olde sS B
3 SARAS Bl S0l B A 3
ol vl 50l Z2S W 4 Qi Zlolh, el
o A 30\71e] AH Tplel 2748 £ Weelo] At
SJol chgh ofshel Waklo] SR s, AR
Sh, o 359 2ol thet Aok Bale] Z7loliRE
s,

. 7 eSS At chast g A, e
3 AhAL] L A sige] SRt hw 27k
oﬂ a=e) 7U]-7H O]M'A g]-ﬁl—g ] ko A}ohjr ;(ﬂ}‘
iAot 13 8Ee] AAgE Sl st ofefat
of Sie] thet - vk Astaolct. B, S1u =
AT 4 Gl Tabjdo] o] LA, SRiA V)40
A& WS 3 RE Aulh B2 R A%
of o} 32 51 S| AR AR
TV H587) ARSI Bl Heis] el £t
T LA A7k 2700 A gl o A
= AYET Uk o] AT SRHI S, 915
WY, fote) de|=] uhg, Amuleit ujoles 7l
St 7Iet ofd] At AL Slirtel $1E St 9)

S

Ooz]o].l__

o} oz e
oV B RS
% 2157) Hlgieh, AV, w29 FDAHEPA

| A7b A 05 BA9lEe A Bt ik
ARG E BERAY 1S A

253 9lck A, SRS Belsl FERAS
it A1) 74 A 30 z} 43 27Kl o] WEL
9like) et A

w3 Wi 109, 2 SR 248 5 9
z%ﬁa};ﬂ x%akz% 2 dha) ./’r: QL =

ol =

o]

ﬂFL

>~l

OH
JlN'
__%

TS BT %%“é%ﬂ— }Xl FHofshes sk
ABEHe] YL %am Ay T gJsjasel
_ch;q 5 I-EE ﬂo}@lq— stL,Jd
of 383t o] 74 ofrEell theh AkeIS] ofsfofl e W

dh kg 24 ARS7EE 7= e 40]:44 vr]]__g_
AR AR 5 FAAER7 | AZte] 28 1E wet
GMO &AHE9] $faf e, nj=tak 2:017] A4l mr_e_ 017}k
Tow HpEE Tt Sof QEEAo] TR o] AIEA)
U7t 9] Ardol] pehAQl prto s Zgs _/F 9=
ZHolth QEEAL Qulrfjzzo] ofH Q3o tljsl skl
ARG 7T Bke Y 4 AEF molar LAkl
7HE: 3} o]0]o] RAIS S48k = QA s,

l

2009 1295 | 49 |



Risk Risk

Assessment

Communication 4

~ Risk Management

E 1. Risk Analysis

I

AlEol kel S e sk W s 9E Qlx)
of gt He A (risk analysis)> Y4 H7Hrisk
assessment), Y131 AR AL (risk communication)®
AF e (risk management) Al FR02 37 Ui 22 9)
ot AR isk)olz Tofe] HEa)4o] 93 9lal|, a4, H@
= flelie, 184, el 5o saEo) Al e Ao &
s 7Fs/g0] Wt A=t of | $ 71A] QIRl7} Algke) A7
of = 713tk gnjollA] 5Ush) wlEo)] L8Eojw 2
Fele Qlokar Aok YR syl wre HEo o

QIRbe] Qfald b Kol Sofiw]a SJsidel oist AR
o 2 SR A Tl AAA o] Rolx | Yz
= 9Pelld 57t} AehAINE HoiE)7] whio] A Hop=
IolA] Bojarz vie} o] THEWE 74A) T Qlek, (3 1)

5-1. HIsH(LIE)H Ht (Risk Assessment)

Risk assessment®] k= 7} 7|3 wla} XJ—J }“* Bl
7} 25 o2l 71 RE o g Hhol5odz) 11 ;4\
& $18l14d El(hazard identification), S8-4 J H7t

(dose-response assessment), =&%F7Hexposure

051 rlr

| 50 | Safe Food Vol.04, No.4

assessment), YA, 1% risk+= a2} $J312) oJu]
= 23h) A B (risk characterization) 2] 44A2
U = Sl ol & 47 ZollA] ekl Aage 4
4 Em R o8 ke A Ect (&F2)

5-1-1. $1314 &<2l(Hazard Identification)

I3l H7kel A HAl= Hsig Eeloet, o] %MI*1~
270l U GRS T 4= e S8l xS Hele Ao
ot oI5 B AR Aol 2L AT = $ U= ofH
shekE2lo]| st /429l %‘7}42401 Ef?: %E} Il
o] /el gt kel <

7HE Sl Ale] e sl
7ﬂ7<46h:} E.%/\l'(s] /\ﬂ_:,‘z;/kl%]’ 5 014
&l 21 sfekado] AEAell A 4= s G disiA]
9 ¢ Qi) E o] 3fsha o] Aol w2 E TRsAlS W
5]7] fsh BEHEAS] F=H, A‘?a_“ , Bl S ﬂﬁ%%
o}, ol2fRt e AATe QA5 BAste] 11 BiskE:
o] At&e] HA| dEote Aol #AFHW risk
o AR AlgE

mlm
1g My f
>
¥o
rlr
N
1o
o
HI
il

assessment WL

5-1-2. £%~¥F$H7HDose—Response Assessment)
3l B7He) cheTAIR] S 1h3- BRI = ofE ¢
/ol isiM A o= A A Het o] HAofA = 8
=42 A7} dlolEE sl Frkshe wAo] T3k
o}, =R AU Sl e e 87PE Aol ut
0] AEFY. ofuet S5} yho) Al S8
7o W 1 Aol digh Fast JHE AlE3ct o
A IS BAsto] QIR Alel 2A7dof ofddF
= 5 e =40l s Tt AAES

[e}

o J?ﬂ



53 §-4kS B} 427k b AAe] QIR o

HolElE EhuslrI7t ofd7) wiEe] S2AY Ans 5%
A8 S,

o
=

ON
ON

5-1-3. =2%7HExposure Assessment)
SF-eE7L Foll =& L AdEch wsw o)
E22 Algsoe] A8l Qo] wEEE Hrs
S B TR Aot olE 3| SfsiMe i%ﬂ
L =g 2E2AE WEASATL E e Al 4
o] HEHT}, oJ7]4 eZexposure) i}t £ dose) 2 Z}O]
Yol & Fart ok ol B0l ZABK= 94
Ao] oFE Agshs Wolal gafolgh Al 5 o RWEA)
o

(an organism) ol E017F 9F- ojujal
B8 S, 2412 B3t A3 382 %‘}g

il

7(4%1:14' o=

rO mlm

olﬂ

o]
O8I o8 Fol7hertel £ of2] a4 o)
o}, eE g7l A eol] EAfeh= ok A
2 Holte giaixic, slekEA o) 49 1 BA] HiA4]
B4, o5 T, B ARA F SiiAte) 44 3

ko] Aol FFL F=aL ARl mEThs AR Fa
1A 21§tk ffafelAte] ?*é = HEsh= 2l ol9lo e e
ZJ;W}JP%W EEFHE FRE A A4S slok
shed| 58] ZAdo] dRigt ¢ ‘*J Fof mofA), T2l il e
ol ofel Tl ik SRgh Hto] W asirt nixjgho.
2 ez AEARQA], 7 4
A, oPR RMERIAE ol it olg Sof a7py
NM BiEEs Thiof =B H o RN TR 7ol
et G5 A ols YFA ] e a7o] v]A)
= e BF GUshes FAANE arefsjof et

ol
iR Ob
Tlof
ﬁ oM ¢
¥ )
o0 iy = 4r£
ol I E ood =

=

)

L]

o =
ét

xo]x], ]9l ] A7

= 71

A
Tof] tjgt 7ok E3] W 2]} o]E5}o] Ao x| .0
2 HE 5 e o8 A Heirte] mswr) Al o)

5-1-4. 13l EAEA(Risk Characterization)
el H7Ee upx)a) whAl= il Saelrte] sl B4
FAole}, FAHQ1 oS B HaiA 2ol wpol| A MAE

ol Bleha o] S Uk W7ok 27 hE B EE
RE ARES SR L ffskede] 7T £ 27 gel
4 /\17H4 t‘i_‘}/\g 7]_‘6_/&3 ﬁq;ﬂ_ﬁg omgu ;dtﬁoh/} /\}
ol e Al §2RE el Aot tha) ek
ME ‘—E—“v‘i&% OJ%L 100, ooouﬂ o oFei) 4 B A}
S Sl ‘/FE}‘/F‘ L g

[e]

il
;g s
o
of,
rir
~{
fg
o
s

P
fu °
ot
Bu}
o
4o
el
o
ox
l‘ll
rlr
Lor
= o

oy ro oo

oo
}_ﬂ

O
LR 4= Qlt}, 2R YF g Hol=t)| ThE W2l
A4, Hald 249 sAe B2 (uncerntainty) = ¢

Qlelg Ao Aojzl A2 PHATAES A
=5 AEe doly Rz s s BgAA
7A7HQIS} Ak Apojet 2 d
(variability), BH=23] leZ g vlo] tigh A F=55o] 9
4] A o) BhA ooy, 2 flol| thet s 27 x|} of
2] Hlotolli Bk Ho] Easict eulz o2 o
o= & B2lAo] m=7] ufiol “HEA|Z(zero risk)’
E7Fs5}, AFES HE ofE SIEEH] Pt e 5=
ol tigto] EilE 2 E OJOWU}:L H@%Qoﬂ EH??}
et GH7t FE9t 7497 ol R
& Z71= ol Yoltt, /\e]xﬂi ole} T&?ﬂ% %‘r‘oi‘jﬂ

o= APl dlEs e ool AR FA| == A7
Doﬂ*ﬂ A ZohE: 4= Qlrk, QJoREo] 8- ] X A
& A2t PdARE AA VRS R ARE A Al
% | ol o] ARgEo] B85k Fofof gl9ygt Falgo] vt
SRz A7t EE ok A o Al gl Al
SHEARZ Q7|7 #%d Fen—Phent} AEHA|

Duracto] #hl] S2] A& | =%} o] o3

(uncertainty),

o
N
N o
rE
s

X o

rfr‘i

D

o
e

mm
k

2009 1295 | 51 |



AY T

3 ARzhollAl gl 218E Fmo] Alztet fakgo] whajet
Th ARAlo] FA| W2 HA] A= AR ol El&s| i,
oRF ] W2 A dlojeje} At sl B4E AXIG
SHH P ol FE o] BEEMAIAS 3 Holdle Aot uf
2haf o3t ESHAI ) EAl= ARgEo| Qo] BAE
ETE2 PO AT 5 lom R Qs BAo) & B3
W78 FHIR-E8%) 44 n|E BAIA 4= 9l
. THAIRES] Xpol 3 AZRQI) HEAe T Faes v
2 O‘E} SF Aol ofE ARFEE HeliEEe) g of
|18 4= QlojA] Qe 2
o= Z7FRRE doz 4= Qlrt. ulehA $Jaid 24 At
USZ A IR ANER = HE ARIES fg oz
BTs7]olle RET 4= Qi vl%o) tie) $isid Bt
+ AlEEo] o2} F79] YsliidbEel Al E e <= 2l
= ARE aefer] ottt e B7ke 28]y v
Hafi Aol S-S Fe= A7 2ot} 3534
(synergistic) Fi= 718 (additive) A3} FAIHOZ
A AA| leZol] whE AAEQ] Y] st FAXE 7t
A B Aelth, Zeu ofeigt o 71X] Ao B
SHal 9fad B7he EhAREZE AlHet o2 7kA] 18-S o)
BHA o g gstal ofsfslr] 91t uh- Fa st relo

S¢o] gt

o

=]

Lo

7. SlueEle guNg

(Risk Management and Communication)

7-1. HB2|(Risk Management)

SIol/d B7 k= -ejolA| ofH AR}l et e
HE AF3, el YRl BrlolA dojxl Axke
ARIFAA 205, B oA 845, AAHI BAH

= ARAE Aol ARl Al 711 8
& 5, 73|, Aol o5 Al 7HA] W Arsue}
Aolx| ¢har 23]e YFTE ol FEANA AR =
Uk, w5-S FI A= S AE et AlREE

| 52 | Safe Food Vol.04, No. 4

ol $iae] et 4E ATAL koIt A1 5o
M 02 A0ET 5 B WHo] ek, AR
SRR CAE o) BT FYSAL 37H
U Q158 B 91t ael Artolt F71of i el

Selo|u} Holo} 2 o] glck, FARAA B
S

i

d

.l

ol e E Bzt elid 9, A%, B %
& 59 9 weud, A

U =

A, 4 SREUY, wlzww
5ol 1S B2 %@1% g @HE-&*H ol ¥ 3

S5 AR e %’4%‘ =) ‘:PE = H]i’-o}
= 3’—}**% s 23kt Y18 Aashket AfEe
H[§-0 2 PJojx|= EIHERt ofe} E 9%
o] &7 E][—_C_)E/,I\-] dojz]= o]ole Fse] AMAA | vt
FatA Ft. oI5 HaliA Hl-E—-HYEAH(cost—benefit
analysis), Y98-H(risk-benefit), 2A-AZEA
(contingency analysis) ¥ 22 thefst BAUPAS 8-
gict o]33) Bl S Egsio] ARFAVIES 9%
QAES 7};«} g_‘,].zq o= J,]-a] ZAIB} 4= Q)= vhS 3}
ARl Ao 3l AT 4= Q= Aolth. A
T Aol vl S35 g0l webd Hed
ARE Eol= hHyte] 24 4L opt, 23] a4
ojujgo= o] S S HYINY FHAETLE &
4 ‘Rl—‘é o] o Fopa o 4= Qlrk, AT ZFolA
2 HE FAE EE 5 Qe
nE /\@ﬂ‘&ol SEshs HEE WEAE
ofth. of® TIFoA & 7HA % 3‘401 OE Ad
Al gefigh 4ol 98-S 2
£2 o & 297) &7 9] 4 "401
oE Y08 JTFHETL e A ‘939& A== 7

27} 9ck, o] A9 Azbl7|2 BA dast 4 Sk 314

rfl i
B\

Lok o8le] 27l Bolths WA, $90¢, B4
G o2 1 A|Ge) AL Sl Role) 1% 4
SEEPEEEREC P

d Ao}, HjEdTe E 8



& (acceptable level of risk)¥ &
(acceptable level of incident)ol| thet /g = ”"{%‘5}‘1},
ojf WP o R E Wi HE Hds| AAT 4= ¢
U HHRAE AT E R A7)
S AT} diFEolt), AR s8] YRAMEAYE]
U AFFES Aol Rkt aieS oAy
AATH 9 WAEe] Q= g SHo YEde
E3HHo]1 FQa%h ‘?—Ji’lﬁ H 54, BA, A, A
QS AFs| e

2] 0 g BLAE|o) sl 1
2 o8 ci 2B et} o e
AR

S Yelx] 2o, Ago] AAspE Al S
3 Aol oliElA] globd] ol TS sk ok

E TR
$-L QA

el

i

Z

=

r{m

oﬂ, H?. Jﬁ
~{o H 0 oR

7-2. Y HEHRisk Communication)
HEHRAGL o 9ix} TAE 27} o)4e] ofsiit
Zhof 71 $ie]] ofet Frado] dojd wf whAigh %’%34
AR A 3gol] AR Elo] Q= olsiRiTholl= FH)t
A, 25 AR E 5= Qi o] sl EH
B3], vl A 24, At 52 HEA R
2o F2 wyloltt SR E o] S
TS A doixl ARE vhorst i
o8 At ik, Fitol= 7‘3-—‘?71?45—‘*01 b gxte]

rsi'_

)

Hxo

3
i |

it

ol
s sl
o

ML
L
Nl 2

o o o
23]

r]

1__

H
)

theRRE s EE Al

AR AFE7 T 2
Sk} 2 BN Sfslatol i o
B A 9, 91l e A1, el 44
2 0)F A Sol Zlolo tqu,}/\{ ARFETi) ¢

T, 0, o= 0
= gt o

ikt

uifd

1o
im
=2

A8

ol
EZ

Pt

49

o

ki
4y & Ho b ol dfs

>

ot
2,

o
ik

= B ERho] s ?i

RS el

m r

J(

e Zotel Lol olsh [siE=E]

©
©
;
H1
jg
iu
b4
lo =
o 9
=
J-,Q

c2 % umn HH*‘-&O! | g a3

wge] olsolal Aol Al YFHHA
SHe THE GA5E T 99E At 5]
L TphAQ) ol EEHE) Holoje, of

o Sk 1) ol o
2 ujet 2o} Jolg e 7
AEHSL o] goig Am:;w

ﬂgxqo] _%4

L
&
=
P
4
>
%ﬂ

o m?‘g’
O’E‘ [oZn
2

R
>~
o}:
ﬁ

(o]
e

o L U R
f

ox

HE

-

i

I ->i H‘U o
2 | o 0O
Sho oy oo
e o l%‘. AL
>~j~L ofy 1 = ol
r>
Ol
s
;,:
: O X
o T
2o

o o
ol

o

“3} ‘parts pe
oA o] EEE AMERE SRR AY
4‘3}7}‘ Sl Ao}, sHAIE "parts per

Z, FA-ARE GEAo] T Imm, 10
QOW A H3 = Sl Bolz )
e et o2 47| olEiAlA 4= qlom FatAQl
A HALE 7FsBHA| 422 Qlrt, BTpA] EARE
Aol 7ere vlE o2} HhEo] ofd %@Moﬂ Bl
ME o C‘Vé 7HAAL QlEfets A2 :

}1

H
Qi

r[r

}_

i
O\?
Jo
T:S
r:i

billion™& 32¥
o =1

[\\a]
o M
om

o>~

2 Sl
v3ke
’

Vd oﬁr\

°'F> l

B

20094 12¢% | 53 |



YL

8. UdE SItHd BN
(Microbial Risk Assessment)
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