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SUMMARY

I. Title
Commercialization of HACCP-based Real-time Visibility System at Distribution
Stages for Increasing the Safety of the Livestock

II. Objective and Importance of Research
As Increasing opportunity to contact various foods, consumer wants to know 'farm to
table’ process in detail. Also increasing of consuming of livestock leads government
to protect health of nation through food hygiene policy. Real-time visibility
HACCP-based system can be applied HACCP system which 1is certified
internationally distribution industry of livestock and also can effectively control
microbial risk element at transportation vehicle that is hard to inspection of
maintenance status. Therefore, the data base collected from HACCP-based real-time

visibility system afford information give faith for product to final customers.
IM. Content of Research

1. Content and Scope of Research (1st year)
Verify critical control point in distribution stage of livestock and develop predictive
microbiology (PM) model as quantitative analysis tool. In addition, research awareness
and demand for HACCP and prepare groundwork for commercialization HACCP-based

real-time visibility system.

1) Analysis of pathogenic microorganism distribution

2) Isolation and identification of pathogenic microorganisms

3) Development of PM model

4) Risk analysis through field research and reference

5) Establishment of microbial risk analysis model

6) Fill out application of HACCP model manual

7) Development of real-time communication system and research for HACCP check
list and optimized application of education program

8) Survey and field research about HACCP-certified companies of livestock

2. Content and Scope of Research (2nd year)
To establish HACCP-based real-time visibility system, develop tertiary model which
uses temperature history in real time and apply HACCP check list to supervise

system through mobile phone, PDA which in able to transmit information in real time.



Bacterial growth database from tertiary model can be applied HACCP-based real-time
visibility system through validation. Besides investigation of awareness and demand |,

groundwork for application of HACCP system.

1) Develop and validate tertiary PM model.

2) Develop HACCP check list for HACCP-based real-time visibility system.

3) Verify real time HACCP system.

4) Establish database which has connectivity tertiary model.

5) Set up KPI index for HACCP system.

6) Investigate HACCP-certified processing and distribution business about awareness
for HACCP application level.

IV. Result and Suggestion for Application

1. Results of This Research

1. Quantitative analysis and identification of microorganism to assure safety of

meat product.

2. Develop primary growth model for predicting bacterial growth and apply the
growth parameter (lag time, initial bacteria count, maximum bacteria count) to

develop secondary model at each temperature during storage.

3. Investigate hygiene status to confirm actual condition of transportation enterprise

and verify HACCP system for domestic livestock distribution business.

4. Develop analytical tool that collect information for ensuring HACCP-based real-time

visibility system.

5. For application HACCP-based real-time visibility system, analyze awareness and
demand about HACCP accounting for HACCP-certified meat shop, processing

industry, packaging industry and distribution business.

6. Develop tertiary model applicable to real-time HACCP management system that

predict bacterial growth and verify tertiary model through simulation test.

7. To evaluate meat markets that are HACCP-certified and not HACCP-certified,
investigate difference and microbial safety between HACCP-certified and not
HACCP-certified meat market.



8. To verify effectiveness about HACCP management system, apply temperature
data to tertiary PM model and test with mobile communication equipment like
WAP, PDA through HACCP check list.

9. Visualize predicted bacterial growth curve and establish identification system
through setting up temperature, initial bacteria count and bacteria species
information.

10. Research about awareness and demand for HACCP suggests that meat markets
that are not HACCP-certified must improve hygienic management conditions
and educate their employees to improve the safety of livestock products during

distribution.

2. Suggestion for Application of Result

1. In this study, HACCP system that application in distribution business was
developed. For application real-time HACCP system in the distribution business,

continuous research was required.

2. HACCP check list can be operated on mobile equipment was developed and
effectiveness was investigated through management evaluation for employees
related to HACCP. However, management evaluation for distribution business

employees and general people are required as well.

3. HACCP system can be applied in processing, packaging, retail and storage
business even if it was developed for distribution business. Therefore, research

for process and distribution stage were required.

4. Upon the investigation about awareness and requirement for distribution HACCP
system for expanding development of HACCP manual, this can be applied

without expertise and research for effective HACCP and hygiene education.
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Fruits and Vegetables A A S ZEa & AF U F3A7| = 7159 HEE FA8 1
HAsHET, 9 &8 & TZoAA AFAL o] 27744 Rl Ee e Hds Fo]7] HEl
GAPs ¥ GMPsol| @2 %% X A|&tal Q).
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W

of 51 A & 3} (predictive microbiology) 21%°] A ZFH Ao o]27|7tx]¢ H 3}
<ol B nAEY A tiste] oA RS o] &3 oS53 Aot Jhsetr] wiw
o} 3

=
, 7 AEFe Hdd mAEe AF4 98 =3 7HQuantitative risk assessment) &

g

i/

o2 m=re] FF A (USPA)O A+ Pathogen Modeling Program (PMP), 9=r2] o] 2
Fd (MAFF)o| A= Food Micromodel (FMM)S 77} 7|3t =9 Food Standards
Agency, Institute of Food Research®} #|l= &% (USDA), Eastern Regional Research
Center, &9 Australian Food Safety Centre of Excellence® &# o 2 7jitd ComBase
Browser (http://www.combase.cc):= 7]£2] database® £33sle] QEUS 7|Wto g2 3l

A= A odF RS EFA ol8F F JAEF 3t o
1 o= =9 Institute of Food ResearchellA 7f¥t¥l DMFit version 2.1 (An Excel

add-in for fitting sigmoid curves), MicroFit v1.0, Perfringens Predictor 5©°] 0o 24 o]
= 228 FEE EHA o8 F AEF I e
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A3 E HN RN U HIUZAE 3 M2 RE
eS| érzg ot o=0jME mY Y

A 1A S AR ARE A

1 AR @7 A% B4

< 3l A8 & ith. Sample 10 goll
=4 90 mLE %7}3}04 stomacherg ©|-&3to] 1+ &< w23} stAa, 01% 2

A AT dubM el A2 Plate Count Agar(PCA,
Difco, USA)Oﬂ Traste] 7hzb 36°Coll A 24-48A1%F, 10°Coll A 793 vl st ek, g3} o
S Violet Red Bile Agar with MUG(Difco, USA) WA & o] &3}o] 36°Col A 24-48A4] 7t
Ll L't??}‘iﬂﬂr e 19 3 FEYIAAG(CFU/) = F4st9 o, 33 gkE A3 el

|5 S L = TR o

e JFEEE VS 2 A (EEE A 1998-34% )0 A AASEL A= E=E5T(E=A]) e
st A% 7S 485k, wAA He dHt nAE g, drde 5o HYAd nAES
)= FDAZ®C] Bacteriological Analytical Manual's method(BAM)2] WS ALg3te] AL

t}. 38t Bacillus cereus, Listeria monocytogenes, E. coli O157:-H7, Staphylococcus aureus®]
AES st =53 =Add A A% Vo2 e dvkAlTFY A =5, AlSolA
2% 6 Log CFU/g clatE AAsta o, gt 4% =534 A% =EF 4 Log
CFU/g olstE A%sta Qlvh w3t Adrdelste] F-% A% 23] A= A 94 7+ fvte=s
gota ol AP 2E Al

EEgAA B4 1247k HA
of &&3tAtt. =59 UnkA A4, =59 EE A W 6 Log CFU/g o] 5}
2.95-3.07 Log CFU/g<] E‘—}:% et AT g9 49 1 Log CFU/g ©lste] &
Efiiglon o= BAM A9l al gcAb olskel Fom AFA gro
o] 7kX7F gldeh ASe A =53 HlaLst 2 4.30-4.39 Log CFU/g®| dxkHA|
T e dHEden At Adg G4 '% 1.28-1.77 Log CFU/ge] #3
UepgA T =k Ardete] Ae =53 F Fet 23¥ sampleo] A 24 74 o]

=

HAG ol FAE JhEE ¥ 7 2 914 Al 1998-343 ) A AA st Q=
o
[e)

o
P
wr
ro

Ho
f
i
52

a
=4
ol

off Ho
jul

o U o
I

FHEADA g mAE A 7E Fol Tt
Tk Arde oo =S F&s2hol A o Bacillus cereus, Listeria
monocytogenes, E. coli O157:H7, Staphvlococcus aureus® &< elddon 23 Axf

EE AACNAM 4oz 34w A

rr

o R
2y
N

3T
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2. Predictive model9 72

mlo
o
ii?

model equation o =1
F4% lag time, 7] 5, AW #5)S 8319 polynomial model equations -8 3} o] JZJ
( — =

& F527]

5y
wQ

=,
3

o
o
N}
b
t
i)
o

7h 13 229 Jpd

=50 dun A E A dF5 2dS Jdstr] st AW ASHAA EAAS 124
Foolle] =5 hAlH Al rbEAS TSt ol &Skt dNhAEEAE =Y =
Aol A% 7+or 8 Jv kT Tet Ty, AT ds &8st A 45 =
as st A MAAES o8 A dF Rde =5 W ASolA 7MY A H
™ PM model 7Hell 7Hd ®eol &85 = HodA PAES AAse] A3 AMEs e
W =59 4§ Listeria monocyz‘ogenes A5l A Salmonella enteritidisE 3to] 2+ A%
er W #5E Z2AHE T AY o 2aS sttt RE #54E Log CFU/go® 183
% Baranyi®} Roberts7} A 9F3t Baranyi model equation(Baranyi and Roberts, 1994, 1995)%
83t g Jfdke] ARSI 2l S 9lste] A% A3E Baranyi model equation©l]
s = w9 AS ARESS Aslr] 9ste] MicroFit®(nstitute of Food Research,

Norwich, UK)S AF&3sle] FH A 44 = (maximum specific growth rate, zmax), 7+ =7](lag time,
LT)E Z=%3Fth Baranyi model equation 2](1) & Azt 21(2) 9F #Zo] A9 HW g+= 1
Ao A BE ofy FAs A G 2o 4 & e dA Ay FHE
el =0 o] €51 o]= MicroFit9l oa]|4 ZA2tE Lag time (23)0.ZHE oz Faz
=

.]’11 .]'1:
iti=p, + -
AR ST ST 0
o= actalnfe -y g (2)
.}?_'- =h1l1+ ID( - }.IE':"I:_ J—g_'"" IJ (3)

#(Log CFU/g)

Yo §7] T ‘”] L
y oAbl wE 759 Logak(Log CFU/g)
Inax - AW A £%(Log CFU/g/day)
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. 23 =49 A
=53 A5 dvmAdE e HAAAAE 4G 23 Rd S =g
A b gol ALgE polynomial model equations &-&3ttt ] A4 H=
KR =

=

A=
= T U 84 gdo=2ZA A %5, 15 25T)ee #AE

o} F%=7](lag time)ol <33k

xds 22 2 (4), 5)9F 2
Ln (tmax) = a + BT + ¢T° (4)
In (LT) = a + BT + ¢TI (5)

a, b, ¢ *<(constants)

T @ A% =%(T)

Inax - AU 3% £%(Log CFU/g/day)
LT : f%7|(days)

[e5

TAe] &85 93lo] Baranyi model equationS E3dle] =" A A EX S SAS PROC

NLIN A4 A2 ¥ 442l a, b, ¢ 3= T3

: A H{A H7t
AEgka oS el AFAE Bhe] skl RYatE Baranyi 5(1999)0] o wale
J o

skl s 7beo] A|eksE bias factors(B)p, accuracy factors(A4p, root mean square error(RSME)

#Eo] HlUE AT Bias factorst HAF5X| 9} oS3 11 A A HAe] SHo]™ Accuracy
factors®] A5 dFA7F duiwtg AFA o 7M7ke 7HE S48k Aotk 7 oak BEE UM
o] Al e 19]tH(Ross, 1999; Skandamis and Nychas, 2000). & #t =5 1o 7M7&4+=
of| Sk ASF He] Aol A S e 2(6) 9F A= AAE T

Bf — eXp Z (ln ypredicted - ln yo bserved) (6)
' n
2
A, =exp Z (ln Y predictedn_ LV — ) -



Listeria monocytogenes, A2 745 LukAl
7N

2R 4 F5E 24T F Y o5 2

,,
ol
3
o
V)
Lo,
oX,
o
=2
of,
ol
o
N
X
X0
o[-
riot
o,

O O
NARA AFLEE 5 15 25C=E AAs}
skt

=50 EA8t = dukAld e didv T SAHY AY AxA e AS <FM-1>7 2
oh Akl 7] wgo] A$ 7+ sample?t 2.92-2.98 Log CFU/gel ¥¥ 5 YeERglon
samplet 24 Apol= EAeA] Fdth sHAT 2 A% (5, 15 25T)o W& Hd o+
o] samplezt fFol% Apol7l WA TE o]l B8 EAdte dWbAlTe] H9 A =9
A A s we FoR dddh ok gt A4S A dubAld et X A&
o] A% BEFS Wolia vk =§9 adwe 27 ¥+ 1.35-141 Log CFU/ge #X &5
Holal it HAAHEES] A dvkAldret g BF A2 E7 Sl ot
oA e R Frketdnh. =719 Ay AN GESES AHEd FIdFE vl A2 ET)
s7tete R =719 §o4 AT dAS AT ESelA Y] dRkAld et gt at o] 14}
A dE mde <ay M-1, 2>9 2o

=59 dubAlEFe T 22 A oS EES dstr] feiA <3 M-1>9 4%
A FAE SAS PROC NLINCS. & F213}¢] polynomial model equation®. 2 X &5 =52
Aubr ol et 22 A dF RdE AY 2&d nE HRdEEES FEVE
rdEAOoH o] <% M-3>7

<E M-1> =5 9 AdE 123 A o5 249 473 A%

A% A # (growth parameter : Mean £ SD)
M= A2 E=(C) D 2) 3) 4)
Yo Vmax Hmax LT
5 2.92£0.12 6.80£0.11 0.05+0.01 39.63£11.81
A ubA = 15 2.98+0.08 7.91+0.07 0.15+0.01 11.21+3.05
25 2.97+0.14 7.87+0.10 0.54+0.05 9.13+1.34
5 1.40+0.13 4.40+0.07 0.05+0.10 32.50+12.09
o) Ao 15 1.41+0.08 7.68+0.10 0.11+£0.01 15.99+3.82
25 1.35+0.10 7.72+0.07 0.35+0.02 6.10+1.09

V%7] #4 (Log CFU/g); ?Ad] #4 (Log CFU/g); "HUAZ4%E (Log CFU/g/hr); VH =
7] (hr).
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<ad M-1> =5 vk 12 44 =2 (e, 5C; A 15T; W, 257C)
10
L T i
8 —
o0
5 6
=%
o
o0
(=] \ g g
- 4
2
0 1 1 1 1 1
0 50 100 150 200 250

<aY M-2> =5 o

Time (hour)
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% mdo]l AedS woetr] 9l aA
7 5} o= xR o ol <3 M-2, 3>
¢} 2t RMSE, Bj; A 78‘% R Barany1 modeu Xéé*é—% ke %EHH A}%ﬂﬂ A
= AN EA RMSE® A5 00 7Mh&s5s oA5X9 AFA F9lee e

Atk B 94 1°ﬂ V&5

Ao By Ay A5 25 19 7S o]l @S Hux
5 oA e YEdY. < M-2>9 A Hrkel o] dA /e =59 AdkA S
ob gl 4 oS Rde =FdAe] i A4S ERHoE gud = JEE HE

nAaE 25 Y = atbxT+cxT? Via
Ln(zmay) Y = —0.439+0.0823 XT+0.00126 xT* 0.96
A kA 4
Ln(LT) Y = 4.7038—0.231 XT+0.00525 xT* 0.94
Ln(Znax) Y = —3.3712+0.0373 XT+0.00192 T 0.96
12 R i )
Ln(LT) Y = 3.7425—0.0462 XT —0.00123 ¥T* 0.97

<E M-3> =5 Adutn|AE 12 A4 o=

I

MAE 2R AGE(T) RMSE" B AP R
5 0.11 1.058 1.070 0.97
A9 F 5 15 0.09 1.072 1.073 0.97
25 0.16 1.003 1.049 0.99
5 0.11 1.073 1.099 0.90
o) 4t 15 0.10 1.120 1.138 0.97
25 0.10 1.094 1.103 0.96

D

Root mean square error
2)q -

'hias factor

3

)accuracy factor

Yeoefficient of determination..
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W) B89 Listeria monocytogenes 7% R 49| 7
=59 Listeria monocytogenes®] 737¢S e & e 534 2dS JfEstr] 935k
=80l Listeria monocytogeness A2 o2 HE35H9 ). sk o]
Listeria monocytogenesﬂ 124 o9H AE FHE S

dstel AWH 0F FERG ¥ £F F& AR AFoIAL. oF A3 £

S o %
Holl o dE HAE AAE fste] dyrd SHF AHY 70% &3S AZHS 33 o)) 3
& =89 ¥ 2-3 Log CFU/g® Listeria monocytogenes ¥l¥NS H1 FaBS £}
of ettt EFolAe 1x A ARAE T3] HsiA ARkl g ate] 23

£ 5 15, 25TC=Z tpst 3 & %:_’Q% sttt =FlA e Listeria
monocytogenes®] 37 A ¥ A= <F M- 4>% Fage sy w2 7§ 2.84-3.04 Log CFU/g
o7 o= HAAR < 1 zpol7h AG Rlow ey
ohoE@ A #re] B 7.86-798 Log CFU/g«] EEXE e <318 M-3> A4e

wol Av 250 FoA4 Aok gsleh ANQFRES A9 AFend A0H 9% ¢

=]
}—A
=
=]
)
o
S
00
w
—
@]

lie]

O
S
c
=~
“&
=
=

2 Z7eke) ol dwkM gt iAol A A A sk 736;% UrE}LH ATt= AL
BoFa ok T3 fF2r]e] A 9 A 227t SUMEe wE fF2vle fodew 7@
23to] 44.05, 1546, 11.96 hr& e AT

=5

A

<% M-4> =5 Listeria monocytogenes 12} A7 o= mdo] A2 %

A7 A E(growth parameter : Mean = SD)

u| Ay 5 2] AF Q- (4

[hs 120 vo! Vi P LT
5 2.84+0.18 7.90+0.11 0.10£0.01 44.05+8.96

LM” 15 2.85+0.03 7.86+0.02 0.22+0.11 15.46+0.76
25 3.04£0.12 7.98+0.11 0.83+0.08 11.96+0.90

Vz7] #4 (Log CFU/gh 2t 4 (Log CFU/g: "AUAREE (Log CFU/g/hn;i =

7] (hr); P Listeria monocytogenes.
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10

Listeria monocytogenes

Log CFU/g

0 | | | | |
0 50 100 150 200 250 300

Time (hour)

<9 M-3> =% Listeria monocytogenes 12+ 47 &2 (&, 5TC; A, 15C; H, 257C)

12 A d&F 2dE Foto] =KX Listeria monocytogenes 22+ 374 2AS 7|3
A}, Listeria monocytogenes® 7o AadS T+ AH QA0 2A AHALEE ALES}
] olo] W& HPHHAEES} F=7]= polynomial model equation® & FEFFAT o= <E

m-6>3 #Zt

=59 Listeria monocytogenes 2 1, 22F A% o= wdo] AIA]S Hrstry] faA 4o
SA)¢k A=A ¢ke] BAE RMSE, By Ay /9 #o® gdstdvh 248 1, 24 A% o=
ndo] AsALE <3 M5 6> 2t RMSE #9 4% EE A% =04 0d 7H7h #k
= Yerlom By A ab A1 o] A w1l 7k jhS vErdol ASA 9 o S X1
o] #ol7F A&E el Ut} o= MitE =S Listeria monocytogenes 37 o=
mde] Aol ettt As BHoFa vk

<% M-5> =% Listeria monocytogenes 23+ A7 o= 2d 2 Hgx H7}

n| A 5 Y =a+ bx T+ cx T Via

; Ln (Zmax) Y = —0.3929+0.016xT+0.00292x T* 0.97
LM ‘

Ln (LT) Y = 4.605—0.1833xT+0.00393x T* 0.98

1 . .
'Listeria monocytogenes.
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M-6> =% Listeria monocytogenes 12+ A7 o= 24

<3

R24>

3)
f

2)
f

RMSEY

A= ()

] A=

0.99
0.99
0.99

1.073
1.028
1.069

1.012

0.18
0.03
0.17

1.021

15
25

LMS)

0.999

coefficient of determination;

4)

1 . 2 . 3 .
'Root mean square error; “bias factor; >accuracy factor;

'Listeria monocytogenes.

5

o A%<l dutw] 4

(5, 15, 257C)

T
a

ol

ﬁo
B
)

R

+
Nfy
el
ol

J@ﬂo

49 A% 6.81, 7.26, 7.86 Log CFU/g2] #2]# =}o]7}

o 7] #ae A FHEAAE WEg 4

b

7}3

=
€]

ghol wel fo)How

7}

A2t =

.
a

)

—_
fite)

ofpy
;OO
ﬁo

=Zo]E& 49.24, 4.82, 047 hrZ 4

7] Wit arol A

o

b
A

—

0

o

;OO

ase]

e}

S/ Alse %=

ol A 2=

SRy

o

~o

X0

o)

i)l
)

A

Mean = SD)

(growth parameter :

A&

AL (TC)

A =

LT4)

3)

ﬂmax

Vmax

Yo

6.81+0.10 0.12+0.03 31.04£8.18

4.23+0.15

4.36%0.05 7.26%0.03 0.25+0.03 10.73£1.53

15

4.40+0.09 7.86+0.06 0.50+0.05 10.21£1.08

25

5.16+0.12 0.09£0.01 49.24+6.80

1.00+0.11

0.95+0.12 6.73+0.12 0.10+0.01 4.82+5.89

15

A
I

XO

0.88+0.20 6.71+0.11 0.24£0.02 0.47+£2.94

25

V27] % (Log CFU/g); PAdl 4 (Log CFU/g); 7AW 44 % (Log CFU/g/r); =

7] (hr).
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Fol Al

d|

=

o

=

=

1l 4]

9]

=

o

[e)

=

el o 2 SAS PROC NLIN %A %A}

=

71)

T3+ Baranyi model equation®} Microfit
22 2dS st

p—

0
ﬁo
B

it

el

i MM-8>.

FaT <

d|

o it 4]

SLEE

of wt F7hst

1

kel
=

7}3

ze)
Ton
o
o)

)l
a3

i

min
=

o
el
To
|
~

o

il

M E Aol B

Joll 7}7h2 3

.ﬁ:
a}

1
]

449
cehRtov] B A gk Al o)

Zhell M &= o]

3

3

=

@ 1o e ghe ehyel AEAs o3

Rl
ks

S
)

-
T

&

A Tl vk RMSE g9 4% 2E A% =204 00 77t
o]

1
T

o

N

T
= 524

o]
2R

P
T
=

[e)

%
A zke] Aol7k A &g el gk

T
=

LA

[e)

=]

ﬁo
ze]
7ol
o
K
=
™
A

=] 3s]

m-8> Al o

<3

0.95
0.98
0.97
0.98

a + bxT + cxT?

4.6921 —0.2317<T+0.00532x T*

Y
Y = —3.6215+0.1047xT+0.000633x T*
Y = —2.2762—0.0423xT+0.00298x T"
5.0412—0.2297xT —0.00012xT*

Y =
Y:

Ln (Zimax)
Ln (LT)
Ln (fhnax)
Ln (LT)

ﬁo
X0

.rOH_
"

i)l
a

A

0.97
0.95
0.98
0.98
0.98
0.94

R24)

b2
1.013
1.023
1.010
1.035
1.095
1.050

2
0.998
1.022
1.001
1.008
1.095
1.043
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15
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&) AS 9 Salmonella enteritidis A% 229 7
ALS 53 A55 AluzA 7P 44 H3 9= Aol Salmonellosisol o, Al&-oll A 2]
Salmonella enteritidis®] WA Aol o o e 34 EdS /Estr] fste] A5
7V E Aol A A SR Salmonella enteritidis W NS HEsteo] A o [L}?l A d=
S JEstth ol flste ASS Hd SHRTS ol Al H

% Salmonella enteritidis M%< 3 Log CFU/g ©]/do] 5
ot Aol A el Salmonella enteritidis 737 AZA = <E M-10>3 2ok AFo 29+

o

LS

A
%
1o
kU
i
g3
K
=
il
w
Soke

Salmonella enteritidiss= 2} A% £%7} Z718 ] wat H 12, 0.20, 0.38 Log
CFU/g/hr2 S7tste Ads Uetdo A% %o 52 93 e Zos dddn
T e Ao ol Fr7le As AW TSE 4eS Holn 2512, 14.63,
191 hr2 &=+ 7353*% ettt 27] d9] TAH samplecl Al 2F7Fe] 2]
zho] 7} LAY ARE o] = sampled] HES st HAHAA FoA Zo)rt dAT A
B, 7b s i Hd el §9oF
7

Gk A @ael AU GFL FA dE Ao

o,
o
s
k1
=2
>,
r o

<3 MWM-10> AlS Salmonella enteritidis 13} 47 o= Rdlo] A% A FE X

A4 2] # (growth parameter : Mean = SD)
A= A& (T) D

Yo Vmax Lmax LT
5 3.81%0.12 7.770.07 0.12%0.01 25.12%5.30
SE” 15 3.90£0.07 7.67+0.06 0.20+0.02 14.63+2.65
25 3.32+0.16 7.60+0.08 0.38+0.03 191£1.75

Vz7) #% (Log CFU/g); &) &4 (Log CFU/p); "4 4% % (Log CFU/g/h); “$ 1=
7 (hr); ° Salmonella enteritidis.
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10
Salmonella entrotidis

8 T e

Log CFU/g

0 50 100 150 200 250
Time (hour)

<Y M-6> AS Salmonella enteritidis 12} /3% 232 (A, 5C; ¢, 15C; W, 25T)

<3 M-11> AS Salmonella enteritidis 27 37 o= =d 2 {34 Hr}
n A= Y = a + bxT + cxT* R
N Ln(zinax) Y = —2.3312 + 0.0383xT + 0.00065xT" 0.97
oF Ln(LT) Y = 29321 + 0.0947xT — 0.00742xT* 0.98
Y Salmonella enteritidis.
<3 M-12> A Salmonella enteritidis 13 A7 o& mdo] H3ghA 7}
] A& ALZ(T) RMSE" BY A7 Y
5 0.18 1.020 1.035 0.97
SE” 15 0.03 1.018 1.039 0.98
25 0.14 1.076 1.091 0.98

1 . . 3 ) . . T
"Root mean square error; 'bias factor; accuracy factor; “coefficient of determination;

¥ Salmonella enteritidis.
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FEmol fia7]e] 22k A o
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m-10, =¥ M-6>
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3t

Salmonella enteritidis® = )43
M-11>. Salmonella enteritidis®] 2*}

=

R

Ay A
it

sttt <

9] Salmonella enteritidis 12} 47 A %= <
[e)

o

TI:T"

E A

i
A% 255, 15, 25T)o o

= [e)
= ndS A

7

ST R TF o Ko o = ~ R g W o R OMH DT
SR B ) cs w ol TR T MR o
Sw T _ g4 o T Mo - T ®=EZ o owLE
5 0o A K aM 2T TN T WK CE =W R g Ry
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| o —~ op o] o o o D =2 o F B oW o 2 oz & o N
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8a) v ol T T X o B o= I R T E o
For 2T oo S reET o et yr Py tatwT B
Gl NI S R (R S RPN ﬂﬂo%aﬁwﬁmﬂwmw
- = ) . ~3 ~ o = T .
Fole P TE T T REBRECET R TR TN g S
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<E MM-13> $Evete] S2E AdeE 2 75 3 At
a7 A SAE7HE A Al ST A B Al A ]
= 22T TbEA Y ASR(SY | = FAE JlEAEE AlgH |« AL bR A
A 71 F) 202 (22 A g e H9) A6x(AAAE 7+ &)
» E22E FEA Y ARG [ = FAE FEAEY AldH |« FAE TR AEY A
dereHdH7E) A21 2 (9% 2 A5 ATz LT AR 7+
» SAE M AEY A19% Hel) o A -8 B)
(9 - HA - FH) = F2kE ZFE AW AlYE [« F2kE JFE A Al E
« S2E R AEY A2lE A26x202(FAEe] A A 252 (9 A <] =9 -4
(49 FT7F 2 AAE7H) 3] 4) Ab - )
= Z22E bR EY A2z = SAE ZFE AP At
(39 371 A30x=(FA=7te] AH 5)
= Z22E JbEA Py Al2dx = SAE FE AP At
(Fde] alan) A3Bz(GFe] A )
» E2E FEAEY A3z = SAE ZFE AW At
(1A L%) A51Z2=(FF A2 =FAE
= E22ME REAEY Alslz 5)
(A2l F5AHE
= S2kE JFEAEW A31EQ
2FAE] A 355

thoaf el o] AFEAA B A EERdE Rt

19954 Al A< 7] - (World Trade Organization, WTO)7} A 2] &3k o] & A3
#3lo] SPS(Sanitary and Phytosanitory) Ao wa®d wa FA8oz = =
A7 =S g daAdo] gFEHALHOlFA, 2007). oo ukgl v=, AUl 9, 42 5
MA Zh=ol A= AR oW QAT A= ‘el 84T H e 7| = (Hazard Analysis and
Critical Control Point, HACCP)'& =9 38}%th

ofo
o
puleY
s
Ir

e, AFe guwabge Beld, $ehd, vAEes geadel o8 44 ednn W
45 YeoR olF HE ANeiEVE HEL BAYOE nEHY] she] wsta vk
gt gel d@ WEe) AR FAS T AW ol HACCPS 918 Axan Fel
S= R8T A HACCPS] & HEow uwi Al 7. A7 243e A%e s
B BAREY ohe WEe] APAES AT HELNYe] BAR FAAE] HE &
Wby Fo] g4TelE Adsys AWY S AES FEsn v

(1) Codex = A2 %712 913

19629 FAO9F WHO?®] &2 FtA2tgd e d3te =z AHE CODEX = A2 %14 %43
(Codex Alimentarius Commission)= 44 1+ go7]F+2 2% di$ 4 (Standard), #3
(Guideline), A 31 (Code of Practice) ¥ FHdl 7 & 871 (MRLs) 59 AAS S3to] 4

Mo,

vzt AZtE s e AFE wy Al ¥R FAgLe grRE AR stal glow,
FAO/WHO & 2%74 22388 St v}

CODEX?®] ¥ & ‘wAAgH - 25948 4k A (Recommended International Code
of Practice - Principles of Food Hygiene) (CODEX, 2003)+ =42l (food chain)® Z} H&,
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Al o271 74X 9] A

dxsta . 53], 8%

<3 IM-14> Codex 2]# 914 #&A A H

grat] 9 ANAHE

o

!

21 3= A & (food chain)oll W& Z¢

FHHCAC/RCP 1-1969, Rev.4d- 2003, Section VIII

HEINE FA7)

AS R A el W@ AR AN gow, 7
v}

Foto] AT HF 4w 9 AP

Skl

A 7 oF

4F W A

915}l

AA st ATE<E M-14>.

AFEAA e A3

A

A 2Rt T AEaaae A

Recommended International Code of Practice -

General Principles of Food Hygiene 2003

CAC/RCP 1-1969, Rev.4- 2003 Section VII

Transportation

CAC/RCP 58-2005, 5. Primary Production; 5.6
Transport, 8. Establishment: Design, Facilities

Code of Hygienic Practice for Meat 2005 19

and Equipment; 8.9 Transport Vehicles,

Transportation

CAC/RCP 15-1976, 3. Primary Production; 3.3

Code of Hygienic Practice for Eggs and Egg ] )
Collection, Handling, Storage and Transport of

Products .
Eggs, 8. Transportation

CAC/RCP 57-2004, 3. Primary Production; 3.3

Code of Hygienic Practice for Milk and Milk . .
Collection, Handling, Storage and Transport of

Products . .
Milk, 8. Transportation

Transport of Food in Bulk and Semi-Packed ) )
CAC/RCP 47-2001, Section VIII Transportation

Food
(2) v =
PlEe 9/11 HE ol % H7RIRE 7HE Adesle] EAR FFekar ler, 45t (food
security)o] thall W =S Zlgola Stk wae] AEdEE VS 5 (USDA)S
Kl

stal 1o, Federal Food, Drug, and Cosmetic
Food Code, Federal Meat Inspection Act (FMIA) &

2 F A A A= (FSIS) 4] 2k (FDA)o]
Act (FDCA), United States Code(USC),
of AFATE HER HFe] oA s dysta

o] AEFREY #AAE HFEE FDCA Sec. 416 (21 USC § 350e):
Transportation Practices(FDA, 2004)2} The Sanitary Food Transportation Act of 1990
(FDA, 1990)7F lem <3 M-15>, A& & 3 5344 T AFdd s 9%
Atgow (1) A44dg 94 3 AxddS £33 Ao AHE, (2) A% ALt 2 #8539
AAE B3 a2z dAY7IF=HACCP) Y A4, (3) F3 7t5d 2% 71+
dolu YErd (1) 5% By T AA YA2ERA, 6) HUE o]FEH]

°
T ) -
ojyel Ax 9 st A7) T WA A(cold-chain)' o] FAE Fxstal Slrt.

Sanitary



Lo
o
[
o
(o]
O

E3, USDAE 4%9 44 2 #3534 % o4l 1o B a] lstel HES f4
I} FEHd T AAk T AFEA HE st dibx 3]s 53 FSIS Safety and
Security Guidelines for the Transportation and Distribution of Meat, Poultry, and Egg
products(FSIS, 2003)¢} 255 % sits FEHEAA B8 245 93 BAAASE F53

Guide for security practices in transporting agricultural and food commodities(USDA, 2004)

e M

u
[-‘0

PN
T

< AlASHAL JAY<E M-16>.

< M-15> wl=re] A Fnkada Ryt

Federal Food, Drug, and Cosmetic Act, | The Sanitary Food Transportation Act of
w3+ | Chapter IV. Food 1990, 49 USC § 5701 et. Seq., Chap. 57
Sanitary Food Transportation
omzry | FDCA Sec. 416 (21 USC § 350e): | Chap. 57 Sanitary Food Transportation
S Sanitary Transportation Practices
United States Code, Title 21: Food and | United States Code, Title 49:
A5 Drug, Chapter 9 Federal food, drug, and | Transportation, Chapter 57 Sanitary Food
2z cosmetic act, subchapter IV Food, sec. | Transportation (49 USC § 5701 et. Seq.)
350e (21 USC § 350e et. Seq.)
Ao A FES AT A, A, | AFY AAd FES ST A, dntx
5xq |8 52 4% G % EBaad, 5N, NHE e,
o 24 52 47
(a) Definitions 5701. Findings.
(1) Bulk vehicle 5702. Definitions.
(2) Transportation 5703. General regulation.
(b) Regulations 5704. Tank trucks, rail tank cars, and
(c) Contents cargo tanks.
(d) Waivers 5705. Motor and rail transportation of
(1) In general nonfood products.
(2) Publication 5706. Dedicated vehicles.
s (e) Preemption 5707. Waiver authority.
7 (1) In general 5708. Food transportation inspections.
(2) Applicability 5709. Consultation.
(f) Assistance of other agencies 5710. Administrative.
5711. Enforcement and penalties.
5712. Relationship to other laws.
5713. Application of sections 5711 and
5712.
5714. Coordination procedures.
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3 FEAF

FHATEU)E 2002 ‘LuEAEH (General Food Law)oll 413 #@R e 71%7} d& I
AR e S AAdsd o, 7]ES] EU 94HS ddidoe= 7H Fotal FAstY T35
ARTE gy or F=3s7] 9ate] 20049 49 2090 = AEFAAHS AU A
o AEAN 2006 149 147 BEE EUS|=olA A8 Jth<i M-17>.

EU9 A8% gA#HE WirE Regulation (EC) No 852/2004, (EC) No 853/2004, (EC) No
854/20047F lom, o] =L ’51 w A B AR By obyg FAE Y FE] dE T

=7 2} A (operator)©] WA # <l WS WAL 2

EU A&=949 < @‘% TEI3 AEE HEQ Regulatlon (EC) No. 852/2004 ANNEX II
Foodstuffs: Chapter IV. Transport 9l A= %S 58 u (1) 5% 45 d3 A9 =
TEFHoly HHoluE AsEe 29l o

Hjsto]l JAsHA A H A 3 Au] 2 AdE
& Ak s, et Amo] folatEs AAN I HAxHojof gk, (2) 2 B ZH oY
of A= WA AS WAEHy] fske] A RE o9 vE AL FEsH] e AREE o
A )b 3, (3) ARF ol v AL FEaAY e AnFd 2ol FF57] A& Al
S Agole AF e AT By Basty, 1) Helu o] e EEdFHY 48
Fe 5T A dE AFau dHely Es g AR s &E&stelof s, A
ol el efytol stifol el w8ols AREste]l WEstal EAHA == ®7]steloF staL, (5)
EEFdely AHelyrt A8F o9 v Aoy & AFe FEd AMgE g, 299
AFS AA7 Astel adH oz Fxd Fart ddon, (6) &FFelt Aoy <he
AEFE 299 AFS HAsl stoof gtar, (7) 55 B HHOUE A8F 742 9
A ALEE A, AsES 44 22 X3 davt o, 1 &% ®¥EE RUEF
& Fdart v qpAska ok
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oy i 852/2004" 853/2004” 854/2004”
o T

2] 3 0] A EEAAF s E59 WALE Aol g EEAAZ 3k TAA 74
At (Hygiene of Foodstuffs) (Specific  Hygiene Requirements for (Organization of Official Controls on
] Food of Animal Origin) Products of Animal origin intended for

human consumption)
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9% 4gx3 HEy 23
-102 F=1, 0o A4 24
1E B4 2R
-12% 9193 Az
-13% %@ﬂ%o%ﬂ#q GE
-14z #9739 Counciloll ¢ X.i1

DERE: S5 A8 BEL A%
[ RE AEAMAG U QU | BRI 55 s FEI gobeli T A
PEIL AR e web gael 485 | FSIL A
EREL R R REIV: 9§ 9 fAF
RV 1299 A apAge sl 3l
IR EES]
PEVE 99 93874

=1
=1

BNz -1‘1
o

e
th
i rlo

= Transport (General); = Transport of Live Animals to
852/2004AnnexII TransportChapterl V: Slaughterhouses;&853/2004AnnexI11SIa
Points1-35,6,Foodstuffs: Chapterl Xpoi ughterhouses-Sectionl ChapterlIpointsli,
nts3andb.(A) 2,6,SectionlIChapterIpointsl,2,6(b), Cha
pterlIpoints3and6(a).

= Transport of Carcases to
Slaughterhouses;
853/2004AnnexIIIEmergencySlaughte
r-Sectionl Chapter VIpoints3and4, OnF ar
mSlaughter:Sectionll Chapter VIpointsS8
and9,andAnnexIIIF armedGame:Sectio
nllIpoint3(h),Large WildGame:Section
I VChapterIIpoint6.

= Transport of Cut Meat, Minced
Meat, Meat Preparations and
Mechanically Separated Meat;
853/2004AnnexIIIRedMeat:Sectionl Sto
rageand TransportChapter VIIpoint3 Far
medGarmed- Sectionl Chapter VIIpointba
ndSectionlI Chapter Vpoin4, SectionlIIpor
ntl,SectionVChapterIllpoints2(c),3(c),4
@.

oL L o
=)

1) Regulation (EC) No 852/2004 of the European Parliament and of the Council of 29 April 2004 on the hygiene
of foodstuffs.

2) Regulation (EC) No 853/2004 of the European Parliament and of the Council of 29 April 2004 laying down
specific hygiene rules for food of animal origin.

3) Regulation (EC) No 854/2004 of the European Parliament and of the Council of 29 April 2004 laying down
specific rule for the organization of official controls on products of animal origin intended for human
consumption.

EA: o]F, 9= AF #H HACCPAI2=H 9] o]d, HACCP Magazine, (2007)
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(4) Zhtet

Ayt AEHA FdAFAHSE+= Food and Drug Act and Regulation, Consumer
Packing and Labeling Act and Regulation, Meat Hygiene Act and Regulation, Meat
Inspection Act and Regulation®] <dom, syt 2]3=7 A4 (Canadian Food Inspection
Agency, CFIA)ol A A FHA #d A5 5 Fdsta

Attt CFIAY &7 % 7la w9 Adde 949 &5 49 =
A3tz 913k A 2 A (Meat Hygiene Manual of Procedures)'Z A|&3Fal ¢low,
svAE w5 & g7 918 HACCP Z2a9le 98 gl
HACCP =Z &1 55 93k HACCP =3l Food Safety Enhancement
Program(FSEP)© FSEPoll A= A5 day 2559 &8k 2559 HACCPA &S A%
Agaror He t}. FSEPS Aalerd Zzawd F 0k FRoxes 2Ee day
A F N 5 £ st EFAEeR (1) 8 A HbabEFolu HH o] o] 9 AU H
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(2) dyrAlet B o A

ARkAl ok gt e HAME SAE 7herle 9 AETAY mAE AAPHE o] &3t
AN AL, swabHoR A AR 10 mLe 01% Bt HEFE o] &3t A 345k
Adoz ALE3FA T

A WkA| 4= Plate Count Agar(PCA, Difco, USA)el]l =3F t}2 35+1Co| A 484 7F wj ok
3Fslar, Ai+S Violet Red Bile Agar(VRB, Difco)E o] &3] 35+1TColA] 24+2A 7+ vl %3}
Art #FE AFANEG FR2YUFPAP T (CFU/mIZ =48 T Log CFU/m o= A
Fata, BE A 33 whE AFsh

(3) H

A4 VAT A

1t

v Eo] HA= PCRYS o83} Listeria monocytogenes, Salmonella spp.,

Escherichia coli O157:H7, Staphylococcus aureus, Bacillus cereus® 5% thaiA A A&+
=

PCRo A}&-3 genomic DNAY boiling methodE AF&3dte] #4089 1, primers 72 H Y
AatFol Bold o g HbS-3li= specific primerEs ARSI TH<3E M-21>. PCR reaction mix+

genomic DNA 2 uL, primer 2 uL(forward, reverse 2zt 1 ulL), dANTP 25 mM, Taq
polymerase 2.5 U, 10X buffer 10 uyLE &3l A1&3FA . PCRE WHS-Z 712 denaturation
95Tl /\i 1+, annealing= 55Coll A 1%, extensionS 72TCo|A 182 =74 30 cycle=
A&t al, SZ" DNAT 1.5% agarose gelS o] &3lo 7|95z F2lst9n)

=
A

<3t M-21> PCROl AF&-3+ primer &
. L Size
Pathogens Primer Target Sequence(5’'—3") (bp)
Listeria LMI1 - CCTAAGACGCCAATCGAA
Listeriolysin O 702
monocytogenes LM?2 AAGCTTGCAACTGCTC
139F . GTGAAATTATCGCCACGTTCGGGCAA
Salmonella spp. invA 284
141R TCATCGCACCGTCAAAGGAACC
Staphylococcus Sa-1 GAAAGGGCAATACGCAAAGA
Nuclease (nuc) 482
aureus Sa-2 TAGCCAAGCCTTGACGAACT
Escherichia coli SRM128 CTGATTGTTGAGCGAAATAATTTATATGTG
. stx1/2 528
O157:H7 SRM129 TGATGATGACAATTCAGTATAACTGCCAC
. L2-F6 TATCAATACTCTCGCAACACCAATCG
Bacillus cereus hbIC gene 977
L2-R1 GTTTCTCTAAATCATCTAAATATGCTCGC
= Ry =L T
(1) A5 5344 digk vAE HA
HEel enEd F MAESY A4S FAs ) 9Aske] 4AT Y hE v YEse) W
st ZALeA T A5 FFAA T AFol e A= A AS5S Be g7 s9&8
stA] ste] mAE AAFE AAISHA] skt



AFAY, AATANA AKo A FFE A A 1.88 Log CFU/eml A A § 254
og CFU/em’2 Z7betdm<ay M-8>. A7a ¢l 43 dols AEHA ehdAnt 4=
ol 7ztz} 223 Log CFU/cm’¢t 1.06 Log CFU/cm*Z Z718t9 3, AA Ui As 4
o ot HEHA=H Aol HaHd wet FARHow Frtstda AR
103 Log CFU/cm’Z Z7}8l9ti<ad M-9>. A543 4 29 AAx vigel 4
b e WS AAT7E Soldel mekx Frts ML.ﬂﬂ EG Aol =2
12 Log CFU/ecm*E& YEeERt<1d M-10>. 32k & AHFANA AAz Wio A

.

5
PN
T

2 2 o
i %

o

i
j

2 2
Ro| we v AT WS 2AF A% AH A 168 Log CFUem’lA AH Fol: &
FE oBE PEHAL, AH F AFAES AHEste] AFe AAT A% o e nYEs

UERHA T Y M-11>, gt at 2 e A BolA fofas ostz AFHAAY HE
skom, WA ES B BE AR AEHA FUTh

)
)

2.00 A

1.50 A

Log CFU/cm?

1.00 -

0.50 A

Ho
T
rz
Ho
T

A
Ho
Ho
£

2.50 4
WYy SeH WYY

200 1

1.50 A
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2.50 A

200 -
150 - I
1 2 3 4 5

<™ M-10> AFFEol vhe Az Wite] ngEs ws

Log CFU/cm?
5

o

ul

o
1

o
o
o

Logcry/cnd

MHH NEE

MM M I

1

<a® M-11> A Ald - 5o ndes ¥

(2) AAH 7ol we =

Ao AR T AN AR
wje] AP e Zfolg el 3 :

ARk s we S AAESS s 9 A2 A 155 Log CFU/cm’el| A
A2} 3 283 Log CFU/cm’® 2718t m<1d M-12>, 373 Aaze] dAds dE5x &
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2+ A (m') 9551+39.83 107.80+91.81 16.75+10.53
A (m') 0.28+1.55 1.87+3.94 0.110.89
A A2 (4) 1.76+2.37 5.07+5.90 1.40+1.21
49 4
" H AT () 1.312.86 7.27+6.24 0.67+0.99
712 TFOOLA F 2944253 5.13+4.75 271+2.06
JA
GEWENYA 5 1.56+7.00 7.07£20.71 0.97+2.72
S 717H(d) 8.86+8.39 12.87+8.16 8.43+8.32
HACCP <%7]7H49) - 1800 + 13.45 -
<3 M-39> HACCP A A LAt vA a4 QA LHALSH(IT)
AU WkA}EH n(%)
2 (A)DA F9 S A 117(60.6)
=% 51(26.4)
=3 20(10.4)
7€ 5(2.6)
SFEMNDIA T3 o] w2 1) =} 147(75.4)
A F A Y & 17(8.7)
S A 16(8.2)
2 A 12(6.2)
oA 5 2 3(1.5)
EA] 9 A A& 133(85.3)
A7 ® 23(14.7)
A H 2} 7} 16(10.3)
A 140(89.7)
TIaeAe EQA GRS Brode] e

_83_



1&29 13371 4:(85.3%), 47144 237H*(147°/)i Uesten, & 15714
HACCP A AYPA2E A 7L A7% /h4&Z YEwka, & 1417842 HACCP " A3
= 2ot A7|% 157 A% YERYY<ad M-23>.

A= 2FdHEs A7F AdE 16714(10.3%), Aol 14070 22(89.7%6) 2 A= Atk 13 L(20
01)e] Akl olshtm Sluj7l 76%, A7b7b 24%= H Alpel GAlEA oL}, o] 241(2002)¢] %
Aboll olatd A7t 33.9%, A7 66.1% % AEAZRTE A RGP o= dolatAl LhE
soh AREZNE A1) 7} 438%, WA 717} 562%2] vl &R E¥ste] HAnE A5
Z1Ho Fo] FEeta AAT<E M-24>.

HACCP HIES

141 0
E0.4%] i

S HACCP K| HA T HACCP O] B A

<719 TM-23> HACCP A4 Y4 <Zw M-24

>
AN BEE ¥

(W) 183 g9 Hr7h 24+

Agdvidel fAAdeE dAads FEske] H7ksE A3, HACCP A4 149 HACCP v
ARG dAHA Fr2 0.735/2.0% (36.5%) 01 A 2™, HACCP A8 A 47F 1.68%/2.04 (84.
0%), HACCP " A A 247 0.635/2.0% (BL5%)lA. AAAA B 5/ 99 5 7HE =
< AFE g953% 992 Az AR 1.008/2.0% (50.0%) 0l AL, thso] ®ade] 09373/
2.051(46.5%), #Addel 0.765/2.05 (38%), MAAAA#e] 0.75%/2.0% (37.5%), A el 0.22
2038 (11%)e] o= yeistew, A 9] d7F 7P v AR AT

o 7 ABAEHE 2ARRE oA F(2005)2] Aol M= Anl/AIAd e 7E 66.6% = LHER L.
o, NI/ nSEFEL 844% % Haro] ¥ TART= =4 Uetwth A A9
ot AFHFAA, TAA AAdA8RE = AEAERSY T Aol bR AEAANE
A T astrh(el=<d, 2002).

HACCP A Azel Qo] 570 4 T 7HE =2 s d53 992 dAg 1.8%/20
H090.0%) 0l AL, thg o & A xzAAHE 1.733/2.05(86.5%), Bytvke] 1.6973/2.0% (84.5%), =
Agve] 1.667/2.0%(83%), Mo ¥ 15151/20%(755%)e] wo =2 vewton 7 v
P2 A A AEA

HACCP wx[Zddaell Qo] 570 99 T 7M =& A5 53 492 Az=A2#e 09
274/2.074(46.0%)°1 3L, Tho] HadE 0.867%/2.07%(43.0%), 7HAA8A 0.677/2.07H(33.
0%), “947d#E 0.667/2.0%(33.0%), HAFEHE 0.05%/2.08(25%)¢ o2 vepgom, 7H
S g2 Aabde Jeliu<ay m-25>.

J

o

_84_



AA12he] 99 e HACCP MAAALS) 45 WA Aol 23044 kol 457} @

m

i s 100729 94 H RUHILS F $AS 52007, ke 4
= 0TS o 94 BRUHPES @ dre 52007, A 3007)
F0% BNYLT IO 94 ABE 2T AW Q0N AT o5 2AY
g gael A4 el B RUHY F 948, 94, 9493 H8 FAQRE

m[o m]o

9 %
A9 HACCP A2 44 9o g8 ne Aasaae dee Adde 24
ool BAel 1EA A Age] EAolne ool tid Wi Aws @ag

Aoz oA,

Bt HhHaccr XIS Opaccr Ol RS-

<9 M-25> HACCP A A P49 HACCP "A AL A9 $JA#E

© Ay 99

<E M-40>ole Aggaeel ue 9 BAE5EE Adsa

Zr e Jddo AAYGA HFS 0.764/2.08(38.0%) 0.2 H71E i, HACCP AAY A
o] Hto] 1.66%(83.0%)2.2 HACCP v A AU A2 0.66%(33.0%)°l H]Z‘H i%% ATE HAo
#, §129 Aol & Ll 2 th(p<0.00).

A9 del e AFdgd Frt AeE el Aotk 3R i
A Hod o zgy} A T 243 A8 1.134/208(565%), ‘AAd A4 - Au) 0.69%/2.
074 (345%), ‘=44 74’ 0.774/2.0%8 (385%) .2 YEY ‘2 Al - duellA 7 v
HArE EME} AFEg el it Aol ‘HgFd Al - el HACCP A4 g4 Hafol
1.597%/2.0%(79.5%) 0. = Hlxlﬂé?jﬁ% 59%4/20X*<295<y>oﬂ e =& A4S ngon, fo
291 #FolE YERNATHP<0.001). ‘2Fgd 27’9 Al 2 HACCP A4 Hito] 1.70

_85_



/2,074 (85.0%) 0.2 m A ae] 0.6773/2.07(335%)°0 vl3] =& H
Apol & HHERH A THp<0.001).

il
f
8
lo
Az
Jo
Lo
X
ro

{d)
3

15

1
SN YA
"rEga
0.5 SOl x| EY A

<77 M-26> A% BN-Ad gue e Ay B

1
7(63.0%)01 AL, o]F=A(2002)2] A7+ TH
ZAFE AT AR Gl Mg v Hrhd 52 s @vAd A
AR 2 0.314/2.08(155%) 01 A a1, A L2000 ATolM= s %1%ﬂﬂ‘ﬂ/i
LERstoH, o] X4 (2005)e] ATl M= s f7)de]rt 683% 2 YERA 2 A
=4 A A

HACCP 4494t ‘A9de 598 d%el7} b 52 AHgss 43 20y
Z )0l glon, A FUR FAY FHA 208/208(100%) 0% 7+ FEH
ZAbElO], AR 8% bt AFA@0De] Qe FAsl dehdeh e
QBE FAA, HNTY, AH 0@ WANAZRY SHEATEA L QS 7
HHSES AR Asle] fA, Mol WA % VAR WANAT A dane), Ay
Aok Sold AW FEE Sl Yu WA, $AF, VAR APAE A FAsA B
A9 ge Aol AT Bl meAn, A% A5 FAFH 44 2 A

_86_



97 BE 193928 (965%) % et AR, w, A4, PR, d7% wee] 94 Jaw
A8 uolrh 148220009 ?ﬂow APt 94%2 et B AT fAREAl e
souh el 68%% Uit B ATt B4 A ol FAR002)9 ATelA s )
S} TI62 UehbA, B A7) S BAHel B3 pelt vad @ el
= o tehg

<E M-40>2 %9l -HACCP A4 29t mA4A4e] 2449

At + TFAA
HACCP X 4 &%
3} = AR 2 g?i u]%l zL ] t-value
(n=271) H e
(n=119) (n=152)
AEL FAHH T, 3824, 7 2453 T
o S ARRE FAEATE W G T2 olUs  1.26+0.66Y 1.93+0.26 1.19+0.65 858"
P w2 a4 A 4
il A99e S99 BT GE SRz AEH
= A = AAY 2y F 5)Fe] glow, gAAHA 099:0.75 2004000  089+071 1867
A
PN Al 1.13+0.19 1.97£0.05 1045021 1521
FAAETS] AGagAe] AXoNe EUE]
3} ° °m e T e 0.34+0.67 1.07+0.96 0.26+0.58 3.18"

Aol e Wahd e Px

[¢)
& spg el SAE AR Y AN 0.31+0.65 0.80+0.86 0.26+0.61 2.36"

=
FAA Agsgael FAAAD wE, & A%A |
2 0.35+0.63 1005023 0.28+055 294"
- A(=ghol ol Folehg)e] Fujej i
FAN  E2AA AE) FAFAL) B 0.41+0.64 133:062 031056 663"
i 7o YFA Ad detsA 0.84+0.72 193026 0.72£066 1398
ol y5A 2w AALA SS9 3 A
e J o Il 1= 4 0.97+0.74 193026 087:070 1196
A
T B wAdE So% WEAY Ho] g Hel
3 met o e 1.13+0.70 160051  1.08+0.70 282
! QA Fol wolA Wi TE
A4 AFe A2k goldt AL 7xz o]
o AY WA, A, nAR] WMAWNAES % AASFA 092076 193:026  0.82+071  1246™
g
2AAgd 27Ty gEoly AW E 9%
ez sk
e 0.53+0.76 193:026 038063 1821
M7z Adsl AxsHe] Qi AFe At
o) = Aol wel a4 oo 0.99+0.71 187+035  0.890.68 9.01
] Feol WA, o 244 A @ HEgAE 9
=} XL °© ’ ok
e T 0.80+0.75 1874035  069+069 1094
FEO AAA WEF AX AR 0.69+0.89 187£052  056+0.83 8687
B 7 0.69+0.29 159:043  0.59+0.29 885
AR ]
‘; Aol ge] Aty JAT ] Rl 0.87+0.69 193:026  076£092 1387
3+7] 27 W 3] Al AAAAR(FFA, B30 1.12+0.80 1.87+0.35 1.04+0.80 7.36""
WE %, AXee AAUAES gF oo A= EE
839 A5, AR AAEAS AT oo A 0.40+0.69 160063 0284056 857"
2+ 9 A W, 79 A% 5 AX
% e A7) A W Ak A o] B 0.75+0.59 1.47+0.52 0.67+0.54 542"
ay  oE I N ]
el 2 7], A8 Ag FAR Ax 2 A4 0.87+0.79 193:026  075:074 1296
Ad Axads aeTe] 7u] 9§ a5y 0.97+0.74 187£035  0.88+0.71 907"
I Y EER S R 0.41+0.63 120£086 0332054 385"
% Al 0.77+0.27 170£028 0674028 1035
R 0.76+0.30 166£0.37 066030 1762

U yaxses o1 vhow 28(%5), 1F(RE), 08(F)9.

*p<0.05, #**p<0.01, #*+p<0.001

_87_



HACCP ARG AolA 717 BA #Hrid 352 3pgae] syad dx 2 wEw A3
R AAYAY] A9 0314/2.08(155%)& YEFNSAL, HACCP A4 $4:(0.80%/2.04)¢ H
ACCP M)A AR 2(0268/208)MNE FEHo= 714 A YeEFTHp<0.05). S F
7A9-ol= HACCPS 20039 o] % HdHA oz Hgsto] WA #AgE BFH o2 533519
A=A ZARE AT (el E S 5, 2008).

HACCP " AP aelA 7HE =4 H7te 352 1852 S5, 354, 7|g o9&
A HAANEZRE FAE7FEE Y e FA olYsteE dAI Al §A'Y 5ol
A 1.19%/2.0%(595%)S HAa, thgo® v ZAgE STor WiAE Ho 9a v

UAY =o] oA = FE'7F 1.08%/2.0%8(54.0%), ‘AR W 7] Al Ao R ($FA
BE71)7F 1.0473/2.08(505%) 0] o= vERSTh o]F<A(2002)0] ATl A ‘mig#e $E’=
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71How HAstel A-AurES FA #Estal e
ZAE o] HACCP W AP 4] A5 AxAA
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7} 50%olet= FAbE o] Aol AR sl VY A% B AZARYIE aqEH. wxe el
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Aoz YiF A= AEFQ FAE2 A3 7 aFEoke] g, 2003).

o]l A A ¥ whsh el HACCP A4 25 HACCP MAAALoNA W YEA 4]
EERE # olFolAn glov wanst dEae A% s 1~o}oq e ra 7}
o] Fol ATk sholw W 2140] B

= s A
gt AR el A ’%T% IS 9 WF-deae] AH-L5 At A o] Fo]Aof
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T EE U, 7 A% T AA, AadEe FARFe] H] 9 AxoR FoR A
2} A7} HACCP AA A4 HS zhetetd HACCP Wdh A=z #Aa=z 913 x|z 3
ol A At Aoz Alsdn. gAY Gl M 9 "rbd @52 227, A
e AE FAE] AA 9 AAAY R 1.647/2.08(82%) = e, 29 o] A A
7} a-HT

<R M-47> ASEZA - A 57 d-Add a8 v

5

o
=
H+
=]
N
E
24

3} = EFAHYL 7 %%

(n=26) (n=1
T (R o | SRR BAANARRE FNENTE
ey 1 SR NGNS UL SRS IET TEEEE T g0r0470 1914030"
7+ g AYFe 539 ABoAY e SER AMEHE AN 2 - F 5
e 2F SRS SRR GRS t 1 1.73:045  2.00+0.00
% A 171040  1.95+0.15
3} ?gz}%ﬂ'ﬂ Agstgadel Axjoiel ZiFo] APge nz HakA g 1.92+0.27 1.82+0.60
g sg el B4 HAS g Ao 1.88+0.33  1.55+0.69
2 ?g]}g}fi%ﬂ%@ﬂ FAAALT} v, & AxRAEA(Ego]o Yy Foleld) e 1.85+0.37 1.82+0.60
FAL FA A8 GAAFAD B 1.69+0.47  2.00+0.00
; TR EEEE L 1.92£0.27  2.00+0.00
TR e weg 2 AR WA EAE A% 3au 1813049  1.64+0.50
7+ O I = T Eayd ] ol 31 3 o Zo] 10 OF -
;]H =13=s :lg": ZAYE FOoZ FAe Hol 9 o] gAY Eo] 1A &E 1.69+0.47 1.64+0.50
anwg ST AS7L Adn Ak e el Sl WAL ST AR N 850037 2004000
29 AP 297179 shEol e uAE A% uE X A 2 gdwe 1815049 2.00+0.00
M5 elgEE g8l dAsel da Ae Ry HAEel Bol UX ad 177051 1.910.30
ye ZES WEEW FA AL S AEEAR A% A58 AAARE T 9004000 2.0040.00
R AN YF Y Ao 2.00£0.00  2.00£0.00
S A 1.85:0.16  1.86+0.15
TR A9ge aurds a7 2 2.00£0.00  2.00£0.00
@7 AYY 0l 871 AH AN (@FR, #37) 1.96:0.20  2.00+0.00
e AT AE AR AAWAT NG ool AT EE WBE, F9 4F F 44 1.85+0.37  2.00+0.00
g4 B AUA geas 44 oy 1.85£0.37  1.91£0.30
gy WL man a0 ae $A% 224 2 gawe 1154073 1644067
34 A2RUst PARET ol R 2%y 1.73+053  2.00+0.00
wel  FaAge Fyddely 1.12:0.52  1.45+0.52
S A 1.66+0.22  1.86+0.14
IEER: 1743020 1.87+0.09
U ganee 28 RHoR 28(%5), 1R(1D), 03(1H)Y.
@ AFEZAYA-AK7tEd e AxAdde 9
<E M-48>ell= ASEFA - A57hede AxAddd g d4 Br7HEFE A
stArh. AgxgAeA] A, AxAddey g9 AAGL HEe 1.627/2.0881%) o=
B A, A Gl b A HrkE 35S AAG koA ARAA - AR g
A lEAg Al el AlFH - Aol Thed 7R ARAES AxFTFEF wet
] E o] lom, FajFE Azl vhE HAo AREEA] ekglo] 2.0%/2.0%(100%) 1™, 7t
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(n=11)
2.000.00"
2.00=0.00
1.45+0.52
1.45+0.52
2.00=0.00
1.82+0.40

26)

1.9620.20"
1.96+0.20
1.42+0.58
1.4240.58
1.92+0.27
1.88+0.33
1.2740.45

(n

Al

Al

4

1.27£0.47
2.00+0.00
1.82+0.40
1.55+0.52
1.73%0.10

1.96+0.20
1.77+0.51
1.50+0.58
0.85+0.68
1.59+0.18
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2.00£0.00
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E AFEEe] Ue BAAES] Aol Washe AR kA
&% pElst BAS) o] FolAok & Aolth H{71EY
= 3

=
As f4 Ha ot FWARS AYHE

@ AEEgAYY -2 %7}*@4 Mol el oA
<E M-50>el M= A5EZAGG-AF7Hed e /AdAdadel et F7HdsE A A
O AsxgAg gl A A ae g9 dAda Fit2 1.656%3/20%(825%) o=
b A, 3R FEE ARG FrbEsE A8 1.887/2.0H(94.0%) > ‘A7 1.69%/2.0

A(B84.5%) > ‘wEFH 1.008/2.048(50.0%)°] o= UrE}b} ‘WEEH A T e HAFEE

AU AF7tEdel A9, MAgA A Fdo] AARDAL e 1.738/2.05(865%) 0.2 3
7FE AL, 3R FREE AT Frid s A 20X4/ 07(100%) > ‘B2 1.827/2.0%
91%) > ‘W5FH 1.737/208(865%)¢] wo= ‘wFFa oA 7P e JAFE Ak

<E M-50> AFEAALG- 257 -1 988 ¥
AF + FFA
& = EZA V&4
(n=26) (n=11)
daA L FAD A7H AFAGAA 1.96£0.20"  2.00+0.00”
7 A Z A s A = o] W olEEo nplx o o] = o]
; 7; j};} Ei} @Z;J l;] HE GEE A A A A b5 1644050
d Eay A 1.69+0.25 1.82+0.25
7 i SAAES] AR E AR, YA st B AR 2HE H AT 1.81+0.49 2.00+0.00
;i ; A Qe BAA & AFH A ] D SR 1.96+0.20 2.00=0.00
. E A 1.88+0.26 2.00+0.00
wE FAREY] ATTA A aSo] AA B 24 Hot 1.00+0.00 1.00+0.00
&4 E | 1.00+0.00 1.00£0.00
A A8 1.65+0.66 1.73+0.10

Badres 24 o 23(%E), 1:(ES), 0 (W F)<l.
e, AAAAE GGAM A1 = Gt
!

dato]l 1.965/2.08(98%)o1Ath. WA FHlAM 7HE w2 AgE e 52 T
| A A B7PE AL Hatol 1
AE7bede] A, AdAddE gelM 7 =4 Frkd 52 S
718 A AArek FhdEd Ao FAAE & AH AA ] B edae, AdE o
of FARAL &= AlFH A ] B g @eE’® 2.07/2.0%(100%) 01w, AT G e
M7 sk s w2 FE2 FAA AV fAuSe] A B A8 H F7F 2 1.0
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°] feedback?] E¥E A5 5 flow, A wFol FHof ag WA NS = gdon
2o o grhs AAVE a9t
@ AFEGAY-AHTE P Habde] 9
# M-51>cl= ASEAAAG-A57 Aol darde] gk F7as A kA
°MP7Hr‘ﬂ?M B, AabEe] 99 e AA

Aa G2 1.9449/2.08(97%) 0.2 HI7FE AL
Ardbe] GoollM g =4 Hot T2 A EA S AT HARSARAR] AT as-
HAAZ 1.964/2.0%8(98%) o2 H7t= ek ‘AFAA e Hast Al B 7o) FH] F

A-AR7|E5500 HAIEA ] FAA AT v Ao 7 7E 1.927/2.05(96%) &2 AL 9L
U HACCP A4 AFfxgAeldas A4 AARE o] Fuj#int ofye} o) ALY o
gato] HAZIEAE HIAISE SO A & o] oA v A57keslel 4, A
ArEE] 9 BE oA 208 WA 20802 HUbEo, AU A 57 A A7 HA
CCP X]X* ?jﬂ‘ﬂ ﬂﬁli AF7Fe e A AL el FHjEE oyl 9] F3 ALY
P 1=
A

it
ot
fo
Q Mo Y >

Y Lo

d

Aoz FAE AT

+

oﬂ

F94)

3x
E?é}iial%l 7}%%1

ks =
(n=26) (n=11)
L AEAEAR e Ad s 7] ] s AN S 1.92+0.27"  2.00+0.00"
j HAZ1ZA o) A3t HJAREAA ] G w&-FA A 1.96+0.20  2.00+0.00
g AAIEA S TAA 2 B A o] 5 1.92+0.27  2.00+0.00
A A B A 1.94+0.16  2.00+0.00
Vo gadse 2d wHoR 28(%5), 1R(HE), 08 H)Y.
2. 8 R A
2 A SAkE fredAY AA#Y dSs At i #E] E37FE 99§ Check
List¢} Check List 7|&A1E /st o, FAAES HACCP 1A= 8755 9 A&
AS MR 2AMHES A& 7A 9] dx 7Hed HACCP A4 2534 15749

TAAF 1199, HACCP v A A A3 14171 9] +A}x} 1528 o8 AsAnds & 156

o] FARAF 2719 3 HACCP A A A5 dAedA F 26359 3384, HACCP AA 257}
TAA F 11329 181How F 19370 A =AY 790‘31‘ EH”OE AA Ao sk &
Aol AEZALS AA AT A7 242 SPSS Win 120 57 Z239S o] OE}ME‘r.

A, AgAude] QAR E Jddz LRI s Ay, HACCP AAY29

HACCP "X dHdaxe] AARL Har 0.734/2.0d 0]l o, HACCP AAAA7F 1.68%

&l

]
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J_?_
o]
-1
=
HACCP W[ #7427} 063X4°]°”3‘r Aa He 57 949 F A=AAAETE .00 o=
T =S A By 0937, AAdwe 0767, WA 0.75
A, AAbde] 02279 «o= ‘%E}‘XA‘RE‘%, drraE] d9e ATk 7 9 A 2ARE AT
=4, AFEEAYUAY A5, AADdE FdS L74H/20% o1 om, AAGLE Ht o] 5N
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H 4 Z £A|ZH HACCP ZiE[A|AE 9| I H HE

~ A

A 1 A AAIZF HACCP # A" A& 7t 32 PM 249

1. 9753

1A% g 1, 23 PM 29 M4 E 7|29 2 New logistic model S &-8-3te] thek
st A zHNA H AR TS oS5 & 9= 32 PM RS st o] mde] AFS
Al

2. ¥ % BAZ DA W AEY FAdZ0] 5% 33 Modeld] T4
. BA4 MAE 462 34 PM Modeld B4

(1) New logistic model

AE e SAuAA mAEe] AAFAS F¥ oz xder] Y3 RdELS ogistic
model, Baranyi model 1% 32 Gompertz model¥} #o] gt dS 7]
o} 53] logistic model Q174 FE9 T4 o7 2az2 & dHA o T2
EE(dN/dool &gk 22 o7 Z2ok().

dN N

off

New logistic model-2 ©]Z W3

= Fol Zike w]Ag A

FE A= 8o E HAEATF(Nuwol dig AFE —7_?7}0}9?\‘7}. A7IA Nmind E32
2715 (No)x(1—-10%92 2459, New logistic 7
=

=
Zo]F7] 9138 parameter ¢c& At&35o RdS 7H‘?—-_15‘}91
Al O

2 5463

° 3
o
o
r'_‘
>
lo
o
£
Ao
2
—~
Lo
L o ro of

thore A=Kl uhet
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L}, New logistic model®] #g4 A=

(1) =4 &¥-& 27l e E. coli 54

New logistic model®] WA mAE 29 S HEsH7] fste] dHtnAE Al EH
< 7R ot ZF dAXAG, 15 25C)stelA thidde F24& ##etdnh. TSBelA 32T
24X 7+ W %k3t generic E. colis TSBZ 3|43 10° CFU/mLE 745 2433 TSB 99 mL
of H&F3sle] 2+ 5, 15, 25C %=z sl A 48A17F wjgkst = 0, 1, 2, 4, 8, 12, 24, 36, 484
v ¥4 o2 Tryptic Soy Agar(TSA, Difco, USA)o| Z=&3slo] 35°Coll A 24-48A] 7F vl &3k
T+ CFU/mL @92 FAstdow, 23] vbE HAysiqnt. wo 45 AxE ALbst7]
3] 43 A7}E MicroFit°(Institute of Food Research, Norwich, UK)< AFg3slglom

A 74 = (maximum specific growth rate, fma), +5=7](lag time, LT)S =Z3}3th

:w

(2> }\_]x],oﬂzji}\-]‘cq 7(-]%]—&] 3517]-

New logistic model®= =3t E. colie] S22 34 3s]4& 4% Runge-Kutta method=
A AT ASAH A5k e AP S Hrkstr] 918kl Baranyi 5(1999)0] oS
mdeo] HItd HIle| AQkdk bias factors(B), accuracy factors(A4), root mean square
error(RMSE) #tE©°] Hl %At Bias factorsi= 23X 9} o =% 74e] Adld HAAe] =Ho]
W Accuracy factors® 745 =3 } duintE ASFH o 77k 7HE SAHstE Aotk F
OET 7P o] ARl #E lolvk 7 & BT 1ol VMhes s dSitd 253 1He] Aol
A5s e 2(3), 214 2 (B)o = ALt

Bf = exp [E[:ln Vpredicted 11 Yobserved)

= ; 3)

I
[[Z(In Ypredicted—In Yobserved)®
Af — exp {\|||: pre icte apserpya :|}

n

“)

2
RMSE = A/Z(obs—pred) (5)
n

o 23 2 uF

(1) =A) ApeFel A o] ot F A

A W] *@%iﬁ—t— =5 =Ae ewrg WEAEe] A% vlees E8Ha JdE U S
E &8st 1, 22 A o5 2dS st em 1 % 33k PM Model®] 434S AFst
7] 938l E. colis €lse] o] Ao &S & F dE FAIAAERA AFLEE 7 5, 15
25C= AAsto nAE S 747 dEsAh



Log CFU/mL<] “]
A5 228-895 Log CFU/mLe] #+x & Yelldon %o upzl o ?3,‘—94 oA o]}
EAe AT A GEES] AS e A4 JFE Be 3 g}
7} kel w}a} AN S EHE 08, 0.13, 1.17 Log CFU/mL/hrZ S7}stSth. o]+
| H ol 7 ¢ JJEHH FEE7 FYA o SIS HAF Q)
oz 7

= 1

7}
‘jr. EE?& =714 7
227, 210 hrg Yetiigleon, HoA

2 fEsle FH Fash BATE HAsAC

<% N-1> E coli % A%

A7 A F(growth parameter : Mean = SD)

e AREE vo' Vimax Jr— LT
5 2.13+0.11 2.28+0.04 0.08+0.83 14.01+84.82
E. coli 15 2.10+0.07 3.32%0.06 0.13+£0.06 2.27+6.71
25 2.27+0.09 8.95+0.07 1.17£0.05 2.10+0.39

V%7 &% (Log CFU/g); & vl ¥4 (Log CFU/g); YHul4d 44 % (Log CFU/mL/hr); Y%7 (hr).

(2) New logistic model®] tF F2 o F A3 H7
5, 15, 25 ColA e E. colis] 2 A
Runge-Kutta methodS %3&] Wl u gk 12

>
I

2} New logistic modelS & =
2 <29 VI-1, 2 3> 72 UEhuide

[K

Log CFU/mL
b

0 | | | 1 1 1 1
0 1 2 4 8 12 24 36 48
Time (hour)
<a¥ IV-1> 5T E. coli <2 253 d53 =744 (A, 2453k —, New logistic model)

- 105 -



Log CFU/mL
S}

0 1 1 1 1 1 1 1
0 1 2 4 8 12 24 36 48
Time (hour)
<9 N-2> 15T E. coli 57 253 53 34 (A, 4335 —, New logistic model)

e
E
-
=
o'
ef
(=]
=
() 1 1 1 1 1 1 1
0 1 2 4 8 12 24 36 48
Time (hour)
<a¥ IV-3> 25C E. coli 2 A3 A3k 54 (A, 253 —, New logistic model)

W% 5CANA 9 E coli 4 A7 &<t dA FEE FAdRoH, oS3
AZSgENA 7oAl Aol & HolA Fhuh<ay V-1> 15T = A 4N3F 7HA = 4A
T fFASHIE ol F A S skr] Al Eket AE}<1‘3] IV-2>. 25Tl = A% 2441%F
ol w48l T4 8t7] A#ste] 8 Log CFU/mMLE &8t Avh<1d IV-3>.

7 Ag25(5, 15, 25C) A8 E. coli 545 &3 A3}, E. coli®] SAEEE &9 vl
st Aoz vEbth Fujikawa(2004)E Brothol Ao E. coli®] S48 717571 543 o
<27t =S5 s AUt 23, SASE mavda Basidy weps A5 54
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F LW E AT Bas} gom, exde] By ohus wAe e oy, WAL #
52 Fatel 913 MARY B4 ZARHoE BYstE Aol My wAn

New logistic model& ©]-&3dto] o =3 £ coli T2 =73 A=z 719 A S 57}
at7] #1ste] Baranyi 5(1999)°] o5 R A4 H7hol| AQFg bias factors(By), accuracy
factors(4y), root mean square error(RMSE) k& Bl W StH <t V-2>. 7} AF=5H RMSE
e ZbzE 0.13, 0.05, 0262 YENNSITE Baz AEX 9} o SA 7] A HAFo] SAHo|v,
A= ASA7F AFA o duivtg M AlE SASE ASEZA F G BT 1o MhETE
d &7t A=EzHe]l Zol7F A5 yER=dYl(Ross, 1999; Skandamis and Nychas, 2000),
W AAoNA B ZH2E 0998, 0.994, 0.966= WEFHRAIL, 4+ 1.019, 1.015, 1.035=4 1] 747}
= s UESY AE AN E ocoli A dF RS =2 AGAHES UERSl A, webA A
[e)
L%

gubatrol o] MR FAdZo] AgH 5 9l

o
P
o
utl
rl
AV
i
)

<¥E N-2> E. coli 2 o= 2deo #3gA Hr}
n e R A AFLe-T(T) RMSE" B? AP
5 0.13 0.998 1.019
E. coli 15 0.05 0.994 1.015
25 0.26 0.966 1.035

T - 3
JRoot mean square error; “bias factor; ~accuracy factor
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2. HACCP H o] A& utdAdA mA=ss ¢ddol nAes 9F 24

7t ATEA

Z2E2-ouke] HACCP #&o] 4% SuttAo] gasta] Aed nxe 93 A
$late] ZA4bE kgl HACCP AR YGAE oidos mAEss A4S At o
3 U 27 9 E HACCP AA HAELwgdd 238 AAse] HACCP Zﬂ%
A% Z waweate] HACCP 44 d3 #¢ Fo 9yve] Jee wats zAlstal, HACCP 3
Goll wWE wAYEL kel 2ol & ulwalAr)

Ukl SMET(AY, SHDE o sglow, MAR AAbs

e}
q‘
AubA =} WA+t 183l Listeria monocytogenes, Salmonella spp. 52 WA A&

2% e 49T F A% A2, A855E, A, 2 F AH T4
sb4 obxl4dS @elelm, HACCP A& A3 o) glane Aol zols
g9 gwratiel tatel MAEAAE ANGAT. AR AAE A% A AT 4 T2
o

Urdlom, 2§ Al AMg R A, s, ASERAbEe] AR g
& AHAFAL, AF A=Y AG AFY wiEaEAd Y] nAEFY] WstE A 9
st A A, A F 2% F AAL AF FE el ARE AFsdrh

A7 AMHE swab kit(B3M China, Shanghai, China)S ©]-&3lo] #AAIAI S EHe U AHZ
(10 ecm x 10 cm)<= Aol FUAEE AASIA L, ARE AHHT s YEFHE Svtkst

L 4Col A Basha s 24413F ojujel A3l ARkl

(2) GHbAlet 2 At HAF

DubAlE et RE T AAbE F0E AEvlE 2 ARTA] mAR FA
/g/\]é} 3, swab o2 AFHITF A2 10 mLS 01% Hit NEFZS o] &3] WA 34 35]
HAo =z AR

O

Hhx ﬂ 4+ Plate Count Agar(PCA, Difco, USA)o] =23l t}S 35+1Co A 48A17F wjj oF

SFA 3L, T2 Violet Red Bile Agar(VRB, Difco)E ©]-&3}o] 351 Col A 2424 7F v %3}
A}, ﬁ_?% AFAAEHE Z2YUFA ST (CFU/m)E 243 F Log CFU/m’#o= A
el a, BE A2 33 whE A9 e
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(3) HHdd nAd= HA

HadAd wAES A= PCRYES o|&38to] Listeria monocytogenes, Salmonella spp.,
Escherichia coli O157:H7, Staphylococcus aureus, Bacillus cereus® 5%&°| tiald HAALS 2
Al sttt

PCRel| AF&3F genomic DNA3I= boiling methodE AF-&3te] #4833, primers Z H
AatFo] Eold o7 Whgsli= specific primergs AF&3FAT<3E IV-4>. PCR reaction mixT
genomic DNA 2 uL, primer 2 uL(forward, reverse ZtZt 1 uL), dANTP 25 mM, Taq
polymerase 2.5 U, 10X buffer 10 yLE &3tsle] A1&3F . PCRE WHS-Z71 2 denaturation
S 95T A 1%, annealingS 55CeolA] 1%, extensions 72CoA 182 Z7AA 30 cyclex

AANstg AL, FZH DNAYE 1.5% agarose gelS o] 83t #H7|dF o7 3213

r e

<3 IV-4> PCROl A}-&3t primer &

Pathogens Primer Target Sequence(5’—3") Size (bp)
M1 CCTAAGACGCCAATCGAA
Listeria monocytogenes " Listeriolysin O AAGCTTGCAACTGETC 702
139F ) GTGAAATTATCGCCACGTTCGGGCAA
Salmonella spp. invA 284
141R TCATCGCACCGTCAAAGGAACC
Sa-1 GAAAGGGCAATACGCAAAGA
Staphylococcus aureus Nuclease (nuc) 482
Sa-2 TAGCCAAGCCTTGACGAACT
o . SRM128 CTGATTGTTGAGCGAAATAATTTATATGTG
Escherichia coli O157:H7 stx1/2 528
SRM129 TGATGATGACAATTCAGTATAACTGCCAC
L2-F6 TATCAATACTCTCGCAACACCAATCG
Bacillus cereus hbiC gene 977
L2-R1 GTTTCTCTAAATCATCTAAATATGCTCGC
];]_ A jl,], o 37 =k
.= = =
FaHEe SukA F HACCP &4 ol%7h nABes bade] mx: ke e84
stol AKeMFANA AEHE B3, AUR, Telm SwAB AT WEE PYOE £
==

g 5 uAETe WItE A

HACCP A& Ao A5, &4dE& =7 &z, $uhe Ak A
297 ki, $u]e] A9 157 Log CFU/m’ol 1, 4 o= 242t 561 Log CFU/cm®
(&3 3 525 Log CFU/cm*($-H) & Z7tetdvk<1d o Ay
stA #do] gl wet Frlske AdS EAed, A ddde AE AEHA g%
2+ 82 164 Log CFU/cm™lglem, A3k FolE= A7k 218 Log CFU/em’$-H] 245 Log
CFU/cm’Z F7bet o<y IV-4>.

HACCP A& %, Za Ao dutMdse A3 45 HE=HA Fden, AgdES 175
T 255 Log CFU/cm®(%7}),
B A Aelle AEHA
__Or_

"] 2.09 Log CFU/cm®

_ﬁ
2
e
rE
)
EX
&
rr
o3t
o
lo
o
o
b

= S7heu<ad V-5
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<28 IV-4> HACCP A& #A
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<71¥ IV-5> HACCP A& #A
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bl A HE= Ase A A, A 5 2% 5, 2o AR | AlA
T2 ol A RE AT AF A3, HACCP 48 Ao A% Aak A A ieo o
WAl SRE 245 Log CFU/cm™0l9lem Aabzbglo] A a gl wel "o Frhste] 43t
o= 391 Log CFU/cm’2 Z718tgth A S9 $%0] 9429 T Aa 5o AdukA S
= 480 Log CFU/em’2 uehgkid], ol A5 534 5 g =2sto] atx12¢
& A wAke ol deofwty] fmﬂp_i A o W52 A%

A PF-o MHZ AuAFsE 275 Log CFU/em*S
9 A AubA ek AL ?%“ﬁﬂ el et Stk Ads dEtld=d, A
A 127 Log CFU/cm?®, 42+ % 240 Log CFU/em’, £4 ¢& 5 228 Log CFU/cm®, 2 A1
HE A= 5 220 Log CFU/em’™S JERJ T V-7>.

HACCP A4 o £52% A1 yie dwraldss fgdist HACCP 44 A
oo FAE GBI, Adegel daAge weh Srlee fzk—% deRR T A
2 e HA F AukATFFE AR 199 Log CFU/em?, A% 3.37 Log CFU/cm’E e}
Wow, A& 5o F8Y F 386 Log CFU/m*Z &71etti7t A4 WiE A2 3
Fo 166 Log CFU/cm Zg Zasdu<ad V-6> daddEe 4% A3 doe f954
oletz vElgreot Axk FolE 210 Log CFU/m’® S7Het9al, &4 948 Fde 2% =
7} (220 Log CFU/ecm)étglem, Az A2 Fol= 139 Log CFU/m’® #2438t At<1d
V-7>.

Log CFU/cm?
I

<29 NV-6> HACCP 44 A%9 542 ewae 445 i Qud#s As
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Log CFU/cm?
(o]

A

<718 IV-7> HACCP A& A

Ao FaE A 2EEA] 4 Aol i vAE HAREI, AFe] A 2 &EAY
ol &y Hol weh FxHow Frheks FFS HEHAT ol AFo AA H eEHRY T
of dojib= wake o]l Aozt dAdEtk. HACCP A8 $ole HACCP A& duth v
< FAE HEld=d, A5 A 2 eSS s F8 R s o, A2
AbE, =E T AL WA =9 A B FE 5 HACCP ol s o} 9= A 4ve
WA s A8 diez g

monocytogenes, Salmonella spp., S. aureus, E. coli O157H7, B.
cereus 5 WY MAE Ui AE4F A7 HACCP A€ dAi & EF AFHA U+
tl, o]= SSOP & WA #Y7|+s AA% FFsta 7] Wito=z dddth
HACCP A& 3 3ol #fo] 8

)
AegS B ot HACCP A& HdrTh e ?il—% et AT 28 A1
A

w}a} B
S HACCP % A F R &g

Wi BEEA Ge Aoz RN, HACCP A% T A9& 5o AWATA} HACCH

A48 Ak v vehd 2 HACCP Zad] wheh A% ~

&

LN
g
)
U{L

O
>~
>
o
O/
o
20
~
=
i
o
N
=y

o ABE s} olFo] Hy) WEow WA AW, AAT U] A4S HACCP 4&Fe
AR HACCP 4843 92 A% 4434004 43 & 348 A% 5o 5748 »
Qv ol HACCP A4 A ARE AAT A= At gae] AA2 0] A%e] 4

O]jﬂ 9} ]Ojo] A}

3}
A4 S9A R, HACCP AR we Fol magols A4s el
3

AAYge ANGonn A49e B¢ % A9 ogne 5 AAA ¢

orobyl Wioletn AR E ATATE HACCP Afo] 4% fuwrebAel 944 7
Hol mgol MU AL welFAow, weld HACCP 44 343 A2 Bast 9
o2 B3l AF%e Fa A0 Faue ddpelst 4w + AL Ao wuE
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3. A X7k HACCP #gA 2" AZ

2)
oA ¢ HACCP Z—i%*o— 11%5‘}7] %ﬁ‘ﬂ e WAPS 74008 ulS 7[Hte =
E 9} HACCP check listol]l thak A&FZA}

U, ATy
(1) »Eum HACCP uramu NEdolH HAES 29 A%

45_5' =

HA Rk d A E(check list)9F WAP 7]9ke] HACCP

check listE ZHAdetsivt. gk 7idbd A AIZF HACCP #ejA| 288 HEES fste] dAGAT
W, WA AR W3 SXTIEA HEES AAG

(2) AE-2AE F3 WAP 719 HACCP check list®] #H7}

7NtEl WAP 719 HACCP check liste] 7+g 9lste] A2 AbE AAS A AExALE
913ke] HACCPo Eﬂg}"% shilolgt e Eoji AHo| gl= dnkdlI HACCP ## oF <
54 e o R HAAstdon, dExA S9A7F A4 WAP 7189ke] HACCP check listE Af
&3 2 ¥ A ESE 519 o, HACCP check liste] 2Hs, HACCP check list®] 7144,
Aafjopdt z, AA HACCP #eol =5 oF 59 dHo=m FE0oH, AFlE&S <E IV
-5>9} 2t}

FH¥ A7 E SPSS(Statistical Package for Social Science) Win 12.0& ©]-&3lo] &4 A
gt a, ATUHEHEE AFEE SANHE bS5 2

O 2A Y AWALGS NE WEEe) J|EEATOR HEFUL, S HACCP
Check list AHE ¥ o7 BEd ErAA 7&EARoR LIRS 2489
=

@ 4] HACCP Check list AH§ 5 o713} AwiAlate] @y s olmy] 9 7
3.

- = l
2 o] 2ol ANOVA(Analysis of Variance)® #2213 & el "9yl
Scheffe A}&7d Aoz Avk 7ko] §oA4S #2314
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<% IN-5> AEA - WAP”7|4F HACCP check list

Q w A} 3

L 7Astke] a7 ( ) O @ 9

2. el HACCPO da)A? ( )
DO RET Q HEo|ltt @ & 3l

< HACCP check list >

3% 1) HACCP check liste] 2F&-2? ()
O " dd @ dd @ el @ =¥ odu © ®ol o4

FE 1-1) A% 59 GHsa Bu) 5] ok AZeAE ol F12 ()
D AL ASAUR @ FE7 =7 Bie] @ 24 Aol BE3T)
@ Bl flolM © 71Ek )

F% 2-1) Adslel s & AL Ao FAIW?

—~
~

3) EHlY S o]83 HACCP check listE A-E33S W 4 HACCP #Elo] =&

2%
22 (
D A8l 2eHA 29 @ 2% £eEY @ uEoY @ =e¥d  ® W% ool
A}

&% 3-1D) (13 29 gHspy B7) mgo] {4 @ o5 AolFAH?

—~
~
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(1) AAIZF HACCP
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<a¥ V-12> AAIZF HACCP #eE|A| =8 e CCP EYE« oA #e

@
@
)
i
_WL

9
)
rr

N

e
i

Ad YA S Folo] 2AY T Hd tiste] FPS A
A %] o] m, %t&ia}@@}{(HACCP check list)&= =#o] 23

of ke HAxel #YUt o]Fol A F 7] wWEe Be AEFES #dEste A A= 4
Y 2 BYEH 2& ool wEh AN A A HACCP #EA~de] 9 A
2 AolA CCP ZUHHAAE e & 5 2, check liste] @S F3d 5= Q7] g
of AT gk oHEFS FoE & AUtk EF AAF HACCP ## A ~¥e CCP XY
Hey dA9 A5 gAY T2 9 oE G927t Al2g el mE dEsAY F
W EHY A2RY AFd A viE AAIF HACCP #gAl~dlo=w 8 A S5,
T 59 ARV CCP EUHY dA o Asd 5 o, HACCP check listell gt =2 o
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o8 FAE AAeE AAT F glow oy tfo] Ak gk #YE sAldd AAT F
A7 wEel EATE el e AHEE FY F ATk =3 CCP EYUHE dA 9 e A
AEE A2d oA G 5 9l7] gie ¥Ee BAVE B2 49 0tz st Al$
sl 2= 0]
=2 T

(2) AEZAIS %3 WAP 7]%¥ HACCP check list®] %7}

AL S A7 327 (59.3%), oA xF7F 2278 (40.7%) 0% HAE oA AR @eke

, SAE Aok d ] Fobe] AH2 1/1€ minbe]l 327(59.3%), 271 ~1d o]srt 107
(185%), 11 o]/do] 12(22.2%)% ZAFE ATE ZAMO A7 99 HACCPe| tishe] &ar 9l
= AE FZAE Ay ‘BETP7E 189(33.3%)01 4L, ‘BE o) thrt 309 (55.6%) 2 FAE o,
‘4 bt 6H(11.1%)E VERW O, AN RS ] & 8FY] HACCPO tste] HEFE<] A
S 7HA I QAT<E V-6>.

1>

<E IV-6> ZAAA D utabe)

3 = N(%)
Izt 32(59.3)
A
o] =} 22(40.7)
N hg w 32(59.3)
9] Aok g 37 ~1d o3&} 10(18.5)
ok 4E 19 o4 12(22.2)
mEr) 18(33.3)
I X]Iz CcCp W ol 30(55.6)
&3 Tt 6(11.1)
3 7 54(100.0)
<¥ IV-7>& 49k HACCP Check list AF8& & o] tjst Azfolr), ZEndS o] &3t
=4 HACCP Check listg® AF&& wf 2o oigk Hold 32 404”/5*q o2 ZA}E o
ZAgEo] Ay 7= AL o 4 ,,194x1uh HACCP Check list®] A& 3 7A@ w3k
AAE 274/ 2 YEY, JiA o] @7 H A &9 HACCP #Edd Enpd S o] &3 &
1] HACCP Check listS #8398 v, 9 HACCP @8] a3A =d #3to] 4.074/5%
9] 2o HAFE e o] &4kl HACCP Check liste] 448 ¢ Aa3s Aoz dAog)
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<F NV-7> €94 HACCP Check list AF& % o

5 Hoy TFHER}
HACCP Check liste] AH-& Al z%a5! 4.04+0.80
HACCP Check liste] A& 5 71442 2 4” 2.70+1.06
=utel HACCP Check list 24 A &3 4.07+0.61

Dol A 5%, A 4%, BBl 34, o\ 24, oA 14
Y 4% "asd gtk 54, 27 Basth 43, BEeIT 34, Basd 24, A% Besd 14

hQ
P =gEd 54, BT 44, BBtk 31, 27 Eedn 23, 4% =gEA 2 13

ZAME A A g el whEba] HACCP Check list A8 & A& AHE Aai<x V
gEol A= A9 UhE mnk4.253)e] geke] 378 ~1d o]sh(3.404)e] Hetrt
AP<0.05)e2 =2 HeE B, 48 1/hE vwte] tidatso] 4
4A% ®oh wekel HACCP Check liste] 2H&0] ot $gal9th

2utd g o] 83 28k HACCP Check listoll tigt 71 dardo] 49 374 ~1d o3t
Ayt 1709 ko] Fdko] 1d o]Ae] Fdrt) Aol Hasitty $Eson, Huk 7k
oAl AFo]l= B ATHpP<0.001).
<FE IV-8> ZA i d=o] w2 HACCP Check list A& & oA
g & 74 S Tt AR F-value
170 mwk 4.25+0.57°
37 ~1d ol&} 3.40+0.84" 4.962°
z28tE
1d o)A 4.00+1.04%
A 4.04+0.80
1704wt 2.88+0.94"
3L ~1d ols} 3.60+0.52" 20.430"
HaE e
1d o)A 1.50+0.52°
A 2.70+1.06
1709wk 4.00+0.72
i 7ML ~19d ol 3t 4.20+0.42 0.578
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