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ol wisigdl wel o] Y Y1 959 Hde] Ay vA
2 B 94 lee] HlFo] FUIElaL, viE Vs ZEHo] XgE
AR E o) &5 27} F7HsRe FAE Holi 3len, 4F
gk Adol 9 B AR, Bz 5o AEe Holx gtk
5 =98] AggiEe] PEL AETErE tdeiAl ¥skl
w2t 2493 22 Ready-to-eat (RTE) A1E-& =1 H2|g) wjjiof
287t F7FshRe FAoltt(13). whebA] AFe e, e &
wfoh Febale] 713 S7HE Qs AEE B 7= Skl
&S Bl dEhdal Hh(12). RTEAFS hot dogs,
luncheon meats®} -2 deli-style?] 4]0 82X A2 & 79
23] ol vk me AFe g EAdE FHE el
w9 F=oh?). e A7l BMH Listeria monocytogenes, Salmonella
spp., Escherichia coli O15T:H7, Staphyiococcus aureus, Clostridium
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perfringens, Camphy-lobacter jejuni, Bacillus cereus, Vibrio
parahaemolyticus T2 A% Felf 2] ABE(food-bome-bacteria)©|
RTE A& Aoz EA)sia Joka skTks, 16, 19). 5
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AeA AE 545 HFFo2A TEHE 548 A%
ojtk4, 1. AAA e A A ETmAFTAE] Yo
enterotoxins A= TF-L S, aurewsol] FHET. IR
ofet M AAIFcER AFs FEUNEE TAX T
ol 2t 455 Al ¥ A AFE AludA & viE5s
AL Qlon My A ASE SR e FAolgh A%
=5 Yodlv g AFeEE 1Y) T §F # /EEe
41.7%=2 7P =4 Jehga, A F oAdF 2 7REEe] 187
%, AT EAIRT 5o AANHE AEC] 18.2%, - 2 A
Fo] 134%E Jelgt). mElsle] 2FeekEZetdgoMe A5
= Aoz 2003 98 F2 AFE A A<l AEQ)
i 8 EA, sAR F 1222208 A4 2 AR 1517
A izt R AFET HAESE2 B 2XE g v ot
2). °|28 2FE FAE AH37] A3 dFoF AlFEofoRgot
ZAA o A= Hazard Analysis Critical Control Point (HACCP) &
48 3 Guind s Hgo g AEHEEE B3sla
A AeFAL B A Az2dL, AR FE94 ol
HACCP A7 AA|5 AH&-E F=3ki, JohF4ae HACCP
vt 29S JPEste RS FR38E Itk HACCPS 213
A ol f-8AR 1RAE &40z 83k 93]
HaiMe AEA AAH @ FFo] 87ATS). Y Fuf
it AFEY g 9 FEVF GABk] HACCPS] Y3 FH¢)
L2 ofHrtn gt AR gdie Agdle WA Maa
A& A&sPAr JAGEo] oBA HIlsR=A] dofshs Ao
] $93t} Codex (Codex Alimentarius Commission)e] ¥k
AT ol 1 XFe] HY, A FoeRErAA Y A&
[A4THAE 7S] e de] d4F Fa 71Ee] B} o]
A" HZ 2239 FU1) g, B, 718 59 F4A49]
b, a9 g F7E AL Qe e AR 5 9
st AFE0) WANIEE FolA I glom, o) EIl AFE
i EESY 2ExFE 718 E SMITIE 8 9] Ha
Ak wEA B dAe ol §5EHI s AARE 239
AZET gt =EHEE AR A} 319, 2AM 71E
A9} Hlart BoBlE AF AL BEdlE o el 7
HAAR] WS AL83slo] 2A & 4]Fol Hiws] SHsAY
A el #do] e w2 BEskuA St =3 A2
FAA AT E8o] RS HA Ao B Ta490] &
olA 1 Jenz Fed ol st FAA g Pl #
3 ATE FYP3tad AT

2

R

AHENE

2 AdelXE 20059 1195E 20063 392714 A1, 77,
A, 2=, dHAS T HIEL} FAlL & THS
2514733, AN 2427, M=SA] 477, FHA 1933, =4
97 F, & 4971& FL8IA E. coli, S. aureus, S. typhimurium,
V. parahaemolyticus®] A9 R BT gk A4 2

Kor. J. Microbiol
4 ANEE AABIYT

Escherichia coli 22| % S2lAlH

AA 15~25 g& H3Y saline} TS & FH3} A7 AL
AdoR 3t aFo] E0JJ= EC broth (Difco, USA)N #
T F 44.5102°C T2 FoNA 2412430 HieFEI AT HY
F 9agd 7k A GRS BEsle RS A T
RS i FAolzka 4%, T EC HAEHCZHE
Eosin methylene blue agar (BBL)| ZZE3led 35£1°Col A 2442
AT B = A3 A 2 7 Nutrient agar (Difco, USA)
ol &3 35110 242413 widsto] T34l 9 AL
20E (bioMerieux, France) =+ Vitek 32 (bioMerieux, France)S

Abgate] Aslet ABE ANET SAART

Staphylococcus aureus 22| W EOIA|H

10% NaCl& 37}3F Tryptic soy broth (Difco, USA) 225 mil
£ 25 g AA 3713t stomacher® °F 183 &3 A7l &
35+2°CollA] 16~24A17F Sl Fst ATt Bl S A-E: TelluriZ} 3h-
H egg yolk (Difco, USAYS 2713} Baird parker (Difco, USA)
ol HE3t 35£2°CA A 16247171 B3 F S WA gl
ARAE de e Yt 22t F, Nutrient agarol
AEA 3582°Coll A 18~24A17E wllokale] ERIAHE A
. #HFHOE coagulase -SFAIHUBBL), APl Staph, H&
Vitek 328 AME-3t Aslel AlE-S AAEka B3k

Salmonella typhimurium 22| X 20IA|§

Buffered peptone water (Merck) 225 mlE 25 g 7| Hr}s}
o stomacherZ °F 157t W23} A7l & 3542°CollA] 1842417
12 FEajekstarh. 12 F09Y 01 mE #Hsted 10 mi
Rappaport-Vassiliadis (Merck)oll Fal] 427ColA 244247 2
2 FjeFslt. S0 alFA S Xylose Lysine Desoxycholate
Agar (Difco, USAYI HFahed 35220Co A 24117 Eajuf st
5, oalue HAA Hehs Hd93l] Nutrient agardll 5314
35+2°Coll M 1812413 HiF F, 2@ R API 20E =&

Vitek 32& AHg-8te] A3}t A S AAIEAL ST

Vibrio parahaemolyticus 22| 2 BQIA| g

Peptone water (Difco, USA) 225 mlE 25 g Ao Hrleis
stomacherZ °F 1483 A8} A7l - 35+2°CH| A 18~244|7F
Fruieksld oy S wl%Y-S Thi-osulfate citrate bile salt
sucrose agar (Difco, USA)Sll HE3le] 35820Ce) A 18~244]3F
st & A5AS de S A9t 3%9] NaClo] F
7FEl Nutdent agaroll HE3}e] 3512°Col| A 1812417 ufidaled
A, oxidase tests-S AAIBIG LT, API 20E ¥ Vitek 32

€ AHgato] A3}et A1 AASaL TS

UMz AlE

gAA A ZHAME NCCLS (National Committee for
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Clinical Laboratory Standard, 2000)¢] A8l =] 3|21l ols)
HALS A FEMIC: Minimum Inhibitory Concentration)S
ZAslh B Ao A vancomycin (Lilly, Korea), teicoplanin
(Handok Aventis, Korea), gentamycin (Kukje pharmaceuticals,
Korea), cipro-floxacin (Il-dong pharmaceuticals, Korea), synercid
(Handok Aventis, Korea), cefotaxime (Handok Aventis, Korea),
lincomycin (Yu-yu, Korea), meropenem (Yuhan-yanghang, Korea),
cefazolin (Yuhan-yanghang, Korea), amoxicillin-clavulanic acid (lsung
pharmaceuticals, Korea)2 2 &= 10719] SAYAIS AHE-SIH T

WA, 7 AL FEE 2 DA R BN 34
H 7} #AAIE Nutrient agarol] €3l plated]] FoA =}, &
H #5<S Nutrient brothol]l HjFste], zzt 3]231a] 10° cells/
o) HEE 2A3PeH, o] MIC 248 FHoE 18319
HE 7 TNS A7 PAE S-S plae Aol
S0, ol 37ColA 48417 ot wikalich Mk ¥,
FEU7H AAEA B plaedl] H717E FAEA Y FEE MICE
a5t

ic)

OI’N.—VLE‘

2 =

AACHBAIZ = S. aureus2 E. coli YT A

20053 112%2E 20069 32 2711 $48 2445 N9,
ZHEE Rl Boka B3 Aol 28lE S aurens?)
HlE-S AR BTt EEE S gureust AW 2744 F 124
(44%)l A B HERom, 2% 1471 F 81(54%), BEHA
417 F 278@43%) A FEHol F 2270@44%)S S. aureust
2 HUATKTable 1). E2l9 E coli= % 2744004 47

HaY e A WY 267

(15%)re] AZEAT, 1 9] 2ol M= SollMe &2
=% ol & 4808%) HE= E =Yk Table 2). EF £
219 8. aureus®} E. coli®] F v1&-S ZAR] Bdtt HEH S
aureus®] EEB)E-E 4.4%0)1, E coli®] £2]R])EL 0.8%2] H)

£5 e AT Table 3).

MAL THEBAME B S yphimurium®} V. parahaemolyticus2)
Y= AM

20053 11E5E 2006 38 2744 3
THEE ERd Hgkm BRE AdA EEd s
typhimurium3t V. parahaemolyticus P1E-% ZA] Rttl A4
A} S. typhimurium V. parahaemolyticuse AF e oJ® 74A|
NN= Eel=A st

Z

Eel# S. aureus 2 E. coli®] MM 2t fo

AN 3t A=A SoA 22D HANE HFS E coli
o] A ZeAd FIHEE sl BuAt 3T National
Committee for Clinical Laboratory Standards (NCCLS)2} 7]&ol
2] A3} (Table 3), Resistance, Intermediate, Sensitive A== 3}
Rt welH 4T IESAT A5 FE AMEHE ¥
YA Q1 gentamycin, ciprofloxacin, cefotaxine, meropenem, cefazolin
o thallxe Adol ok P21} amoxicillin-clavulanic
acidell tisir= A& WERN SATh(Table 4).

229 22709) 8. aureus®) A DA FIHEE A8}
of e} 50%AET} AFREHE A Ro| B MIC,# 90%7} A1
&= AlolEe MIC, 08 Uehlth 2 23 AARE AF

o& F-2lE Staphylococcus aureus®l AR 7oA Axe

o]

Table 1. Prevalence of Staphylococcus aureus from ready-to-eat meals at different regions

No. of isolates/samples (%)

Region No. of isolates/samples (%) Kim-bap Cho-bap Sandwich e,
Seoul 8/132(6.0) 4/81(4.9) 3/35(8.5) 1/10(10) 0/6(0)
Kyung-Gi 8/212(3.8) 5/1134.4) 2/55(3.6) 1/32(3.1) 0/12(0)
Incheon 2/32(6.2) 1/22(4.5) 1/8(12.5) o/1(0) 0/1(0)
Chung-Cheong 4/95(4.2) 2/47(4.2) 2/37(5.4) 0/3(0) 0/8(0)
PEtc. 0/26(0) 0/11(0) 0/12(0) 0/1(0) 0/2(0)
Total 22/497(4.4) 12/274(4.4) 8/147(5.4) 2/47(4.3) 029(0)
“Etc. : Hamburger, Hot dogs, packed lunch boxes, Samgak-Kim bap
®Etc. : Kang-Won, Jeon-Ra, Kyung-Sang
Table 2. Prevalence of Escherichia coli from ready-to-eat meals at different regions
Region No. of isolates/samples (%) Kim-bap g(l)(.)ifalsolates/sample;z(l:/:;)WiCh "Fic,
Seoul 4/132(3.0) 4/81(4.9) 0/35(0) 0/10(0) 0/6(0)
Kyung-Gi 0/212(0) 0/113(0) 0/55(0) 0/32(0) 0/12(0)
Incheon 0/32(0) 0/22(0) 08 0/1(0) 0/1(0)
Chung-Cheong 0/95(0) 0/47(0) 0/37(0) 0/3(0) 0/8(0)
bEtc. 0/26(0) /11(0) 0/12(0) ()] 02(0)
Total 4/497(0.8) 4/274(1.5) 0/147(0) 0/47(0) 0/29(0)

“Etc. : Hamburger, Hot dogs, packed lunch boxes, Samgak-Kim bap
®Btc. : Kang-Won, Jeon-Ra, Kyung-Sang
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Table 3. Standard of National Committee for Clinical Laboratory Table 5. Antibiotic resistance patterns of Staphylococcus aureus
Standards (NCCLS) for Antibiotic resistance pattern strains
e Sensitive Intermediate  Resistance . MIC (ug/ml)
Antibioties agenls 4 o/ (ug/mi) (ug/ml) Antibiotics MIC,, MiC,, Range
Synercid <1 2 24 Synercid 16 100 <0.05-100>
Vancomycin <4 8-16 232 Vancomycin 16 3.1 <0.05-100>
Teioplanin <8 16 232 Teicoplanin 1.6 100 <0.05-100>
Ciprofloxacin =1 2 >4 Ciprofloxacin 0.2 0.4 <0.05-6.25
Gentamicin <4 8 216 Gentamicin 0.6 50 <0.05-100
Lincomycin - - 225 Lincomycin 0.2 100 <0.05->100
Cefotaxime =8 16-32 264 Cefotaxime 3.1 6.25 <0.05-12.5
Cefazolin =8 16 232 Meropenem 0.1 0.2 <0.05-0.4
Meropenem <4 8 216 Cefazolin 04 3.1 <0.05-12.5
Amoxicillin Amoxicillin
{ <8/4 8-16 >32/16 | 08 50 <0.05-100
clavulanic acid Clavulanic acid

A numeral was accumulated value.

Table 4. Antibiotic resistance patterns of Escherichia coli strains

120 —
Antibiotics Strain 1 Strain 2 Strain 3 Strain 4 ,
2} 10
Synercid o [0) 0 0 £ —~ D=t
Vancomycin 0 0o O O 5 ¥
Teicoplanin O (0] (o] 0] S5 60
Lincomycin 0] 0O 0O 0 §§ o
Gentamicin AY A A A £
Ciprofloxacin X9 X X 0 8= =
Cefotaxine X X X X I =
MerOpenCm X X X X <005 005 01 02 04 08 16 31 628 125 25 50 100 >100
Cefazolin X X X A Concentration {ug/mf)
Amoxicillin —e— Amoxicillin—clavufanic acid —s— Meropenem
[ A 0 0] O —e— ciprofloxacin —— cefazolin
clavulanic acid —— cefotaxin —— gentamycin
a)Antibiotic resistance patterns of Escherichia coli strains : Resistance Fig. 1. Antimicrobial activity against Staphylococcus aureus
b)Antibiotic resistance patterns of Escherichia coli strains : Intermedi-
ate
¢)Antibiotic resistance patterns of Escherichia coli strains : Sensitive -
synercid®] MIC,,2 1.6 ug/ml, MIC,,2 100 plg/ml(<0.05-100> ,ZES ’ a
e
ug/ml), vancomycin® MIC,2 1.6 ug/ml, MIC,,2 3.1 pug/ml g2
@ £
(<0.05-100>ug/ml), teicoplanin®] MIC,& 1.6 pg/ml, MIC,;& t<
100 pg/mi(<0.05-100> pg/mb), ciprofloxacin® MIC,;& 0.2 pg/ml, 5
MIC,, & 0.4 ng/ml(<0.05-6.25 ug/ml), gentamycin®] MIC, 2 0.6
pg/ml, MICQO% 50 pg/ml(<0.05-100 pg/mb), lincom}’cm"] MIC,, <005 005 01 02 04 08 ’ 16 31 625 125 2 50 100 100
2 0.2 ug/mi, NHC%% 100 pug/ml(<0.05-100> pug/ml), cefotaxime Concentration {ug/mt)
9] MIC,,2 3.1 pg/ml, MIC90-2 6.25 pg/ml(<0.05-12.5 pg/ml). —s—vancomycin —- synercid —— fyncomycin —— teicoplanin

meropenem® MIC,,& 0.1 pg/ml, MIC902 0.2 ug/mi(<0.05-0.4 Fig. 2. Antimicrobial activity against Staphylococcus aureus
ug/ml), cefazolin® MIC,& 0.4 pug/mi, MIC,2 3.1 pg/ml
(<0.05-12.5 pg/ml), 7LE]31 amoxicillin-clavulanic acid®] MIC,-&

0.8 ug/ml, MIC90-S 50 ug/ml(<0.05-100 pg/ml©| A THTable 5, & 7%}, 2k WA, A=Yx] 58 oz JETHAL B
Fig. 1,2). 2 04 nlAES AE3tuA) AT, EeE vIEEY 34
Al ZrAd FEE dolEa gt B AgelA 7F Bol &

ZEe 4 3 2 S aureuss AAA G| EEshH, A 559 3

F Tl AAE BAA AFCE FE o9 WRAY 54

B AFelre dgilse] AAE AF o2 Bol Halxu § Y AFETRE dEA ok Wb, S aurensol] S AFEH
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2 AR e B 717 BAAE AFe AE - 2
2ol Folsh YES slefof sjul, WeA| £ BFHT 5L

op

ARgste] Zh3te] M, A3 A3t T Aol o 4
FE UFA ¥5F Fo3hs T UubE AEHAe d3s
FrEoEN dPadE 4dg 4 Joka Az

8 F2 A st B Feld, AEE S aureus®] 2
P= 2 A, S AAEQ 7 HEES Mk s.7
%) B T (122%)°) A E28%)E Tt T B HEjA o]
A Holetar AzHe 4= glom, =gk FFpAbdy) B A @
903 cfu/g) ¥ W3LH(67 cfwgre HAefiE 2 vyl o)Foix
v, HJF (16 cfug)e] B WETE Teligo] o]Rojx £
A F s e] HAEHRT Helore] HEwke] JuHe
2 o 4-5007beF v 210 JeRgrin ®argk 8h githo).
oEbA AAERE AES Ax SA) AFASAY, Te Aoy
22 W #% WulHo] AT RS HFoR Q1%
25 YHES D8] ZaAE 5 JE Ao AlEED.

E AFeMe el A ARge] 2 - F-gog A
/do] A7 A8 Este] 2At 8- AlFelA EE]E 2670
o] ¥ National Committee for Clinical Laboratory Standards
(NCCLS)®} 7)&o oAste] g4 254 Fde gt 2
A3 BaEd E coli®] 739 gentamycin, ciprofloxacin, cefotaxine,
meropenem, cefazolin®l] He)A= ZpAdo] Erta Adsgloy
Amoxicillin-clavulanic acidol] thajlAe= thd & WAdS vieh)
Az, BE S aureus® 7AS-ole ¥lwA 7H4Ae] ik o
SEAT WdHes 8 FEYes 44 = MRSA
(Methicillin-Resistant Staphylococcus aureus)t+ VRSA (Vancomycin-
Resistant Staphylococcus aureus)SF 13- T+ 2% A] ggko
U A2 RUE o] Had Ao AlsHnh

2 AYLe SETol A3slodA F 52%9] vk AL o HEE
& Yepigiont, Havleo] 11 A5Ego] EAAEE 3
Zole AAFHE- AEe] A7t o R FA3] QFEEE A
o] ogA Hlel=A] N&H g Fefsta d4A <l #e] 7]
& A9 FEs] delshy EARE gelslal /s yrtolst
thaz Al 9T}
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ABSTRACT : Antibiotic Resistance and Assessment of the Food-borne Pathogenic Microorganisms in
Ready to Eat Meals
Eun-Kyung Hong, Yun-A Kim, Do-Kyung Lee, Byung-Yong Kang', and Nam-Joo Ha*
{(Department of Pharmacy, Sahmyook University, Seoul, Korea and 'Research Institute for Life
Science, Sahmyook University, Seoul 139-742, Korea)

This study was performed in order to measure the level of food-borne pathogenic bacteria and antibiotic resis-
tance pattern of found ready to eat meals such as Kim-bap, Cho-bap, Hamburger, Sandwich and packed lunch
boxes. A total of 497 samples were collected from supermarket and department of Seoul, Kyung-ki, Incheon,
Kang-won, Chung-Cheong from November, 2005 to March, 2006. The contaminated microorganisms were in
most cases tract relative strain like E. coli and S. aureus. Result have shown E. coli was detected 4 strains and S.
aureus was detected 22 strains. 26 strains were also tested the antibiotic resistance pattern. 26 strains were
shown to be relatively susceptible to synercid, vancomycin, teicoplanin, ciprofloxacin, gentamycin, lincomycn,
cefotaxime, meropenem, cephalosporin, amoxicillin-clavulanic acid by the MIC dilution method, but E. coli 1
strain was resistant to amoxicillin-clavulanic acid.



