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Abstract Samgak-Kimbap is a popular ready-to-eat (RTE) food at convenience stores, in Korea. Although Samgak-Kimbap
is distributed through the cold chain supply system, inappropriate temperature storage conditions prior to consumption are
a cause of concern. The objective of this study was to evaluate the risk of Staphylococcus aureus growth in Samgak-
Kimbap in the retail market. The prevalence and contamination levels of S. aureus in Samgak-Kimbap (n=170) were
monitored, and the predictive growth model of a five-strain cocktail of enterotoxin-producing S. aureus (SEA, SEB, SEC,
SED, and SEE) was developed in Samgak-Kimbap as a function of temperature (4, 10, 11, 20, 25, and 37°C). We could
not observe the growth of S. aureus and enterotoxin-producing S. aureus in Samgak-Kimbap at temperatures below 10°C.
The probability of illness with S. aureus per serving of Samgak-Kimbap was 1.44x10™'° per day. The most influential
factor in increasing the risk of foodborne illnesses was the contamination level of S. aureus in Samgak-Kimbap.
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Y -t-(Staphylococcus  aureus)e

o #=-4x(Staphylococcal Enterotoxins, SEs)S +-H]3}
2] do7l= tEARQ] AF5E A1t F shto|th(Chen
Xie, 2019). B E=AATHOE 3 455 A AFL
9 7R, B3 AR, AE T ok Helw 3%
o] Bavt SRE AES AAT B9 Wt A Wl
TE, QAL Bt AL A% e doATHKCDC, 2020).
SHelMe A, B=AE T A= ste 7 2 7t
FEol FH dle, 20029FE 201997k =ellA G
EATHO R QAT AFES F 218710] LAYTHMFDS, 2013;
MEFDS, 2019a).

SEse geoll Pl whild 3]
A& ZEL Glo] At AN =
AE Aoz dHA thJohler &, 2015). A
O FRIEE AL 20 AFOE AFE T4l Y] ¢
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*Corresponding author: Ki Sun Yoon, Department of Food and
Nutrition, Kyung Hee University, Seoul 02447, Korea

Tel: +82-2-961-0264

E-mail: ksyoon@khu.ac.kr

Received August 20, 2020; revised October 5, 2020;

accepted October 30, 2020

661

FAEEFTE T SEA 52 FAAE
Well A 95.28%, T FA1-¢-ollA] 81.08%, Uit
oA 783%c21 Zo® RIHYTHCha F, 2006; Chen Xie,
2019; Cho 5, 2011; Suzuki 5, 2014).
AR AN e SAHANES
out AEWF=E Theted Axrked AoR 1 ol
34 glo] 2= 4AT + de HEE
2019b). F<2 Aol Wizt )7 SrkskA S 79
Z38h e 20179 71 59RE 70.8%7F SIS o]F =
AE AR, MESIA] sl 2ok SAMFMFC] 52.1%2
7P wE lES AASIATHELS, 2019). 22t 20169 452
SFEAA HuAMel] mEm 2006 FE 2015744 WA =

Zra

4

W 455 SAARNA SHHFAFS] 2 AT 1257108
AR 7P B2 2 AgE dEhd Zles BuEg

(MFDS, 2016).

SAFAAFE T Aw 2 A EeIA Y] I e
Hx AN Hig s A7 A3= Kang 5(2002)9] 21471
7371(34.1%), Park 5-(20052)2] 507 F 3271(64%), Park
(2005b)2] 327 = 2071(62.5%), Yoon 5(2007)¢] 2134 % 727
(33.8%), Kim 5(2008)2] 10871 % 371(2.8%), Kim 5-(2011)<]
9757 % 6171(6.3%), Cho 5(2011)] 13324 3 537 (4%), Kim
7} Bae(2019)%] HACCP ®1Z-& A%t 5271 F 371(5.8%)°] A=
H Aoz Jepdth oAl 2007 A4 200800 AAH 4
A3 2 HAEFY AFSEdd Us 71EHEe] Aldge=

o
X
=
5
=
o

#2008 o] SHPHAES A B AelA e g
ETE AEE B A A4S 2o T3 20089 o
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of At = Azl AEH FMEEATTS 40% o))
EA 524 A 590 20083 o) Fo| ASE FMTEEAT
2 SEG SEI T 7K H4F o] Adste o571 7P Bol
AZE YoM 1 FZ olo] SEA =4 A FF7 AT
(Cho &, 2011; Kang -5, 2002; Kim 5, 2011; Yoon &, 2007).

A AE YR 5 YA nAEe odE AF
AHYE o 2 HYA B g3l AFEe] dojg FE

o7 Bl Wyloltt. AHA uAE a7k =
yelzoz 71&Ed 44 2 mAE He] 58 98 3
= 934 B3, =&90), A9 2A, Y= A Hial
w2} 28T (MFDS, 2019c¢).

=Ue] Zntell thek ST Fo HHFEH AR s)H
7} AF-ZE Bahk 5(2005)2] 479} Yoon 5(2011)] A7t U
o} 23} Bahk 5(2005)2] A-7ollA HkeRde] RAZ ¢
924 DANA =27kt SRR RAS AR Ra)

w2

AT Yoon 52011y Ayt AF= Qg A X1+ Sl
Z AUl eE W3] A3 A 25°colA 247 T sAITE B
FAte F /A ASER Hriete nAE Ao IS F F
JE ZAES, B, HEE 5)o] Y EHRA] EaTh

A2 ) HHANAM fEEE S4FHE A o
St FA AT eiE s AT A 2aE vk gl wet
Al B ATeME Az vellAl e 57EA] E4x(SEA, SEB, SEC,
SED, SEE)E Ak AT = ol sl F34 udE ¢
E71e st B AFolMe AgATelr] FAdE &
FHReRd s Held wlEoA 7H7A Y =& 7E AlUE| s
Agste] Azbvke] dH o) wE FMETATE AS5E 24
7Fe8E Bkt

I8N &ol(Hazard identification)

ATl A A B AR FE TS ¢
ofwy] sl M E=AgTtel] gk 54 A I Sie] &
AXAFE 53 AFoMe] FNTeYTd AEAY, 255 2

Aatar gl Fe A S8 T8 S48 THGomley &, 2011;
Finger &, 2019; Krouantona &, 2007, Le Loir &, 2003;
MEFDS, 2019a; MFDS, 2019b; Oh 5, 2011).

AZIZIEOM SMETATE QAMEN XA}

Azl SR EARFe] %27]Q Y9 (initial contamination
levely> td 5 A 232(H7I= HIADNAA frE=e A
734k 170709 AlFell thsll w2330t S 2T+ AR
Ao BarRoz FH3 A7 259 10% NaCl (NaCl, Daejung
Chemicals & Metals Co., Siheung, Korea)S %7}l tryptic soy
broth (TSB, Difco Laboratories Inc., Sparks, NV, USA) 225

£ 7] 37°ColA 2447 F WY ¥, Y37t Baird-
Parker agar (BPA, Becton Dickinson Co., Bergen, NJ, USA)l
st oAl ERISHATH FNE YT JHEHLS F
F#HoZ AF AFE 250 0.1% peptone water (PW, Difco
Laboratories Inc.) 225 mLE 7}sled 104 34 & 837} BPA
of mate] oS gRlste Attt SN E G
oA H el A3lskd A4S VITEK 2 gram-positive (GP) identi-
fication card (BioMrieux Inc., Marcy-I'Etoile, France)E A}-&3Sh
VITEK 2 compact (BioMrieux Inc.)¢} MALDI Biotyper sys-
tem (Bruker Instruments Inc., Billerica, MA, USA)2.2 %73t

fp

Ads Fsiitt

HEDZF A AETZY M=

E A3 ALEE EFFFZE enterotoxin AS A= ATCC
(American Type Culture Collection) 13565, enterotoxin BE A§43
SF= ATCC 14458, enterotoxin DE XA st= ATCC 23235,
enterotoxin ES A 3= ATCC 27664 FH=r| A& HEAEH
(KCCM, Seoul, Korea)>. 2 HE| T3}, enterotoxin CZ A
A= ATCC 19095% %82 8k (Sookmyung Women’s Uni-
versity, Seoul, Korea)ZF-E A|guto} A3}, S7HA] B
F+= 27} tryptic soy broth (TSB, Kisan Bio Co., Seoul, Korea)
o Zujgt F 15% glycerol& H7Fste] —80°Col] Htsl] A%
sk A¥S 98] BA" 7R 452 Z2F TSB 10mLdl| 10
plA HEske] 36°ColA] 140 pml 2 24A17F FoF Aufk(Vs-
8480 SR, Vision Scientific Co., Daejeon, Korea)3}it}. zHzhe]
AujFle 50 mL ZYZ FH(SPL Life Sciences Co., Pocheon,
Korea)ol] Eol 4°ColA 1912xgl & 15%87F A4 2] (VS-550,
Vision Scientific Co.)3}¢] cell pellet2 L3 ©]E Ead 0.1%
peptone water (PW, Difco Laboratories Inc)Z 23] A3t o}
Ztzko] wjl-g &3t HiE 0.1% peptone waters ©]-8-3)
o 1071 343 ARE-3FATE

al

AZUMOM BMESNTE BHFT HE &

Op

Ogl:l

S0l

It

L

o] HE=E HESAL. o]F AFE 4, 10, 11, 17, 20, 25, 37°C
of ztzk 478 717 Aate] G| dF WsE B
Fatdct. A 71 T 4 A Z2ke] A8 10 g% B
 0.1% PW 90mLE ExWel] Yol #27|E ol8ste] 287t
74 F 0.1% PW=E 1031 3|23t} Baird-Parker agar (BPA,
Kisan Bio Co., Seoul, Korea)°ll spiral plate (Whitley Automated
Spiral Plater, Don Whitley Scientific Co., West Yorkshire, UK)
& ARgste] Bk SN EEFTES 37°ColA] 48417 vl
& & FZL colony counter (Scan 1200, Interscience Inc., Saint
Nom, France)& AlF3IAt). 7} 2xoA 9] 12} A oZnde
Modified Gompertz model (Gibson 5, 1987) &2 ©]&3ARL
GraphPad Prism V 7.03 (GraphPad Software, San Diego, CA,
USA)ZZ IS AR5l f=7](lag phase duration, LPD), %[t}
524 (specific growth rate, SGR), 12|21 FH 7N A wE = (max-
imum population density, MPD)E 2F&3}3t}.

Modified Gompertz equation
Y=N,+Cxexp(—exp((2.718xSGR/C)x(Lag-X)+1)) )

N 27| & B35

C: WA=} %27] w#79] 2ol
Lag: F=71(h)

SGR: HtF2/& X (log CFU/h)
X: A17Hh)

Y: ¥ (log CFU/g)

MO FAEEYTR 23 mde 13 Hgel Sy
A2 RE 7317 LPD, SGR, MPD kel W32 247t Davey
model (Davey, 1991), Square root model (Ratkowsky 5, 1982),
Polynomial second order model (McMeekin 5, 1993) -2l &
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&sto] sk

Davey model
Y=a+(b/T)+(c/T?) )

Y: LPD (h)
a, b, c: A5
T 2%

Square root model
Y={b(T-Tmin)}’ 3)

Y: SGR (log CFU/h)
b: A
T 2%

Polynomial second order model
Y=a+(bxT)+(cxT?) “)

Y: MPD (log CFU/g)
a, b, c: AT
T 2%

OlEmelo] XEAM T}

ki %”*—‘;‘iE’%}:rL%L AEEd 2o ik HeS Hrlet
AL BAIA A 3#Ql RMSE (root mean square error), bias factor
(B)), accuracy factor (ADE AHE3ITE RMSE= 48S 53 4
< BT dEgHe] Aelg T g F de FAE 00
<75 EdE 2de] H3ert Zolxithk(Baranyi 5, 1996). B,
© A3e T8 22 @I f=d 24 B HelM e ke

A \AAE Hrrske $AZ 0.7-1.15 Aol e YehiH
wdo] #telth= 218 UeldthRoss, 1996). B 43w do]

ARE317) bAR ) (fail-safe, B<1)$1A] 9193+ 2 (fail-danger-
ous, B>1)CIAE Hrlele HEE AMRET Ax d2F ol
GuiirE AEH 7PhTHE S85e HAER T gte] €XA
< W 12 7E0E A, @Ol 104 HolARE JdE Ry K
gL e, kg Rd(failsafe)2] 7l tigH A S
AABHA] =TH(Oscar, 2005).

Z(observed - predicted)2
RMSE=

- )
n: number of observation
Br=102 Log(predicted/observedyn 6)
n: number of observation
Ar=l 0(2 | Log(predicted/observed) | /n) (7)

n: number of observation

Ho|MOIM F7FEMX|el EHAIE =& It AI'—EI.?.

Aol Aol Ba F FAEEAT
Al el dAnf] BRIk 2EE A3 4
2 0h, H) 48h= RiskUniform (0, 48)01, E%ﬂr% = ‘1i
3.846, A 12.355% RiskUniform (3.846, 12.355)°] 7F& 2 ¢t3h
FEEE wdoz AP HHN MHHor o F &

3T

o

FHL siA HedolA 7}24%% Sl
= Jung(2011)e] ATAIE ALg-sle] 2547+
Ha 0325717k, FHWl 0984417, AT 1.643A17HS A &8
RiskPert (0.325, 0. 8, 1.643)°], ¢5LEE HA 10°C, AW
18°C, AW 25°CE A83+ RiskPert (10, 18, 257} 7% 243
gEEyRYF A% Q 4=

EedAd A
Al 2 ex

rlo fr =
r\‘ rlr o

¢}

AzZiZlHlo| ME(2¥F 9 ME(X} HIE ZA}
X Z S 3} Algo] 1ol HFAoR AHFHsH
0}‘1] AFHA v &L &0 3 W ANk
gtk bRkl HE " 9 ARAA RS 2
A}t MFDS(zmza)oﬂH 1,00078 ez 2ARRE mAYE 93]
B7HE 91 50t F8 AFe AHAF B AN A A5
£ 8319 excel spreadsheetdl] YEH3FL @RISK 7.5 (@RISK,
palisade, Sydney, Australia)2 distribution fitting &}o] =Z&3d &+
g‘j*‘j% 21o] RiskPearsonsS ©|-&3Fgom Azbdwte] 1Y
AT A e Z7F 19131 g 0.03322 YEeRdTh

2|8iM ZE(Hazard characterization)
84 AF DAlAM FAETAGTH FS 22 Rose
2} Haas(1999)¢] exponential modelS ©]-&- 3}05‘\1:}

Exponential model: 1-exp(-rxD) (r=7.64x107®) ®)

i shte] A ofs) Aol WA & e HE
D: PMEEATRY HAZ =28 AT 5

ZH(Risk characterization)

AN HAR A% FNEEYTR AT AFE WY F
S FA37] S8l 23 YH M= excel spreadsheetd] 2Hg
st AU es 2dslsiglon, M 2dS @RISK 755
o]&-3}] Monte Carlo simulation 83 fl=E &3 TH
(Table 1). Iteration (WHE- Al 3132 10,000 o)de] AxE
FHEAA Aol AR AL Simulation A3 vl
©=2 @RISK 7.58 €83t W7 -2 (sensitivity analysis)S
il AATE AEskih

pHet =2 o= =3

pHE =437 93] 10go2 A8S 5 90mLe] S/TE 7}
3loq 2—r‘7 13 &?:_‘32}0}04 pH meter (Orlon Star™ A211 pH Bench-
top Meter, ThermoFisher Scientific Co., Waltham, MA, USA)E
AHEsle] A3 Awe FEE4=% 7] (HP23, Rotronic Co.,
Tokyo, Japan)& ARME-sted S48t th.

SHzE|

E A= SAS Software, version 9.4 (SAS Institute Inc., NC,
USAYE ol&sto] 2= 4H2H3dke] LPD, SGR, MPD #ke]
o182l =] Al tdl One-way ANOVA2L] Duncan’s multiple
range testZ AI3IHO M p<0.05 oM FedS AASIATh
R
28N &Ql(Hazard identification)

FH I A Y78 FolxE FH o R AAACl de
28 A5 (staphylococcal enterotoxins)ys A/dske] ARl Al
TES AAE skl A55S 8k Aldelthle Loir 5,
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Table 1. Excel spreadsheet for calculating the risk of S. aureus in Samgak-Kimbap with @RISK

Symbol Unit Definition

Formula Reference

Product

Pathogens contamination level

PR Prevalence of S. aureus in Samgak-Kimbap =RiskBeta (1, 171) This research
CL CFU/g Contamination level of S. aureus =-LN (1-PR)/25 This re‘::earch;
Sanaa =, 2004
IC log CFU/g Initial contamination level =LOG (CL) MFDS, 2012a
Market
Market storage
Miine h Storage time in market =RiskUniform (0, 48)

°C Storage temperature in market

=RiskUniform (3.846, 12.355) This research

Growth at market

SGR,  log CFU/h Specific growth rate
LPD, h Lag phase duration

C Difference between initial and final cell numbers

G, log CFU/g Growth model
C log CFU/g

={0.0248%(M,,,, ~5.442)}*

=0.5399+(-42.13/M,, JH(3047/M,,,. %)

=2.948 (Fixed)

=IC+C*EXP[-EXP{(2.718*SGR,/C)
*(LPD-M; o)t 131

=IF(M,,,;>13, G, IC)

This research

Transportation

Transportation to home

Tli me
T,

temp

h Transportation time to home
°C Transportation temperature to home

=RiskPert (0.325, 0.984, 1.643)

=RiskPert (10, 18, 25) Jung, 2011

Growth during transportation

SGR, log CFU/h Specific growth rate

LPD, h Lag phase duration

C Fixed Difference between initial and final cell numbers

G, log CFU/g Growth model

={0.0248%(T,,, ~5.442)}>
=0.5399+(-42.13/T,,,, )+(3047/T,,, %)
=2.948 (Fixed)

This research
=G,+C*EXP[-EXP{(2.718*SGR,/C)

*(LPD,- Ty, ) ¥ 13]

C, log CFU/g =IF(T,,,213, G,, C))
Consumption
Consume Daily consumption averageamount =RiskPearson5 {6.272, 764, RiskShift (46.379)}
Intake rate  Fixed Intake rate =0.033 MFDS, 2012b
Amount Daily consumption average amount considered Intake rate=ConsumexIntake rate
Dose-Response
Dose (D) S. aureus amount =10“>x Amount
Model Parameter of t =7.64x107 Roselgg]rggHaas,
Risk Characterization
Risk Probability of illness/person/day =1-EXP (-RxD)
2003). 454 F SEAT AAIZ SR 7P HIdsA Ae5a A =EHIHExposure assessment)
HE S22 (Krouantona 5, 2007) =l SAHAHF2FNA & AN EMIT TR 2945E

23 FATATE 1540 5 SEA 54 FARAE 2k FFE
687HE 442%Z ZAZTHON 5, 2011). WM E S44F4

Foll sl FMI=ATFS 1gd 100 CFU o|3t= Aa-ah
°‘ om FH 2097 FMEEFTHOZ QIS AFE Al
82708 1BV EJATHMFDS, 2019a; MFDS, 2019b). Gormley
501 WEW 1992dFE] 200874 1797F °ﬂ%OM ks
A A55 A 22 5 NI YTFeR A% $xp &
305921 o= YERLAL Finger 7(2019)—0— 2000L4 FH 2018L4
7HA] 1947 Bepdox 9] 8zt = 15,7428 2= BAlst
A THTable 2).

A% BN FEHE AN AFE=170] thal T4
34 % AF AU ANF 2% RE AFOIN I

—1 &
AEERTEE AEHA et

ZIEHO|A] ST A HO| 11X HE0|S2E! JHut

ARZEZ1 71

Z}Z} e 548 A o]~— 57FA(SEA, SEB, SEC, SED, SEE)
A T T AT A JES F 2= g2
&5 HslE EAs i A= 11°C 1] =AM F
B o] ZaE ] 11-37°C HeldA M x it EhdT
of thgt 12+ 3 SRS et ZH2te] 2xolA st
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Table 2. Outbreak of staphylococcal food poisoning in Korea, UK and Brazil

Country Year Cases Reference
Korea 2000-2019 8,270 MFDS, 2019a; MFDS, 2019b
UK 1992-2008 305 Gormley &, 2011
Brazil 2000-2018 15,742 Finger 5, 2019

Table 3. Observed values for lag phase duration, specific growth rate, most population density of a five-strain cocktail of enterotoxin-

producing S. aureus in Samgak-Kimbap

Storage temperature (°C) LPD(h) SGR (log CFU/h) MPD (log CFU/g) R?
11 21.89+0.099) 0.016+0.002° 3.672+0.027¢ 0.960
20 6.137£0.262" 0.163+0.001" 7.581+0.011° 0.997
25 3.611+0.052¢ 0.203+0.016" 8.154+0.345% 0.992
37 1.669+0.413¢ 0.618+0.048" 7.811£0.108* 0.997

Each value represents the meantSD.

Different letters in a same column indicate a significant difference by Duncan’s multiple range test at p<0.05

Table 4. Water activity and pH of kimbap and Samgak-Kimbap

Sample Aw pH

0.97+0.001 6.17+0.035
0.94+0.003 5.80+0.133

Restaurant
Convenience store

=7](LPD), Hth52&%= ( R) 3
%6}030111, L+} opd LD
SGR #& F71stke Aol 1= MPD
A JLEH 715l wetl 3.672 log CFU/goﬂH 7.811 log CFU/
g2 Flehs A B 4 9o, 11°CHA MPD #el 718w
AFdA 11°C7F ARl A FA E et £ 75
Z AALES ZAo7 FlFTH(Table 3).

Aol HEE SEAE A NI Aol §CHA -
B Aol dze AAH(MFDS, 20099k 22 & e i
ZHNell A= 4, 10°CoA FA =T S ] el
AR okt ole MAyAFAA AMES AW A8} 2
TollA ARESE AN Al 7he] o]s}EtE B Apo] i
Aoz HRlth APAFdA AMES AlEw AT 2
ks Ao 2 Awel pH7F ZH2F 097, 61791 Wb B Ao

= d

7N iﬂ%‘i‘:_‘E(MPD)
O
A

o rﬁ

e

A} AREEE Az uke] Awel pHE 0.94, 58002 APAT A8
RHT} Awe} pH gre] ¥ Aoz 3RIEQITHTable 4). Valero &
(2009)°l] w=H Fde] pHOAAlA AwZt 0.974 o]/de|H 8°Ce]
ZoME FAxTGTFe] AEe BEE 5 v B
o} webr] FUs AF %%‘OBP: AwS] zjolo wl I T
Fate] A 7hs Ha 2xr gEb o Qo] Aot A
PAT oM T Aol & EOI” RoR JMQE}

o

AziEoIN S50 ME BMETATEC 2% WSUS 2
9 He o HS

12 AR ol& =9 wi7iAS] LPD, SGR, MPD #te] B
2=d wEt %A FFS PAEAE Y= 23 A%
2d& LPD 32 Davey model, SGR /-2 Square-root model,
D %2 Polynomial second order modelS ©]-83led z}z} 7|t
SHTHFig. 1). ¥ AFolA A JE3E SN EESF
% 75 A%S 257F SUHel wet LPD gk 21.89417F
oM 1.669A 7t 2 7+43al, SGRE 0.016 CFUMOIA 0.618
CFUMNZ F7lete 43S B ol SAAFAEANA &4
Rl 23 dSRAS JfEe dPATEHE A=
ZAIATHChoi 5, 2019; Ding 5, 2011; Kang 5, 2010).

% S\ rxi

(A)LPD (B) SGR (C)MPD
25 0.8 £ 10
£
-
0r S ot 59
! ]
2 15 E 2 o
o) S 0.4 g
F —- L
310 < g 4
Pl %0.2- 'g ot
£
c 1 1 1 0'” E :: 1 1 A
0 10 20 30 40 s 0 10 20 30 40
Temperature (T) Temperature (C) Temperature (C)

LPD=0.5399+(-42.13/T)+(3047/T?)

SGR={0.0248(T-5.442)}?

MPD=-3.925+(0.8557*T)+(-0.01458*T°)

Fig. 1. Secondary growth model for (A) LPD, (B) SGR and (C) MPD of cocktailed S. aureus in Samgak-Kimbap as a function of

temperature.
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0.0 S el

o ~ 4

¥ « o

Fig. 2. Cumulative distribution for the contamination level of S. aureus in Samgak-Kimbap. IC: initial contamination, C1: market, C2:

transportation to home.

Contamination Level

-4.922

5.0%

0.9 4

-5.5

0.8 4
0.7 4
0.6
0.5
0.4
0.3 4
0.2 4
0.1 4
0.0 f ¥
o 1 o n o
% ~ S 0 ©
Minimum
Mean
Maximum

-7.64 log CFU/g
-3.88 log CFU/g
-2.66 log CFU/g

Fig. 3. Probability distribution for initial contamination level of S. aureus in Samgak-Kimbap.

A HASS fst A 2 Ade] AMEER e 2%
30°CelA LPD, SGR 3te] ol& AP HASS % F7HES
AYsia s 2y S

[}
AEge 58 4= LPDQ B, A, RMSE - 1.10, 122,
0.13622, SGRY| B, A, RMSE % 1.05, 1.25, 0.0042 UE}

stk RMSEE gtol 0] £ 855 alZmas] 1g40] o}

B Aol e mae 4F

@RISKE 0]

sz
Bzl Bl VTSl fER

ArEel oQE Wal W HE edrEe d3d A%E ue

Fig. 29 2t =237} 9ol A2y e S zeyT

0f0

B MZiZgolM

roHE

o AN A BN FHEETe] eAEE -
Z Ueiytth eddHzA A e e SEEERd

At FRAH AN GNIESTH 2T LATFES
B -3.88 log CFU/g, F4 -7.63 log CFU/g, A —2.66 log
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Table 5. Probability risk of foodborne illness by S. aureus per one serving of Samgak-Kimbap per day

Minimum 25% Mean 95% Maximum
Probability of illness/one serving/day 7.33%x10°"° 3.41x10™ 1.44x101° 4.56x10"° 5.32x10°
Risk
Correlation Coefficients (Spearman Rank)
Prevalence of S. aureus in Samgak-Kimbap 0.93
Consumption amount of Samgak-Kimbap
Storage temperature in market
Storage time in market
Transportation time to home
Transportation temperature to home
= o N e ¥ om e 9~ @ & o
o o o o o o o o o o -

Coefficient Value

Fig. 4. The regression coefficient for sensitivity risk factor affecting probability of foodborne illness of S. aureus by consumption of

Samgak-Kimbap.
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