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Prevalence of Food Poisoning Bacieria on Hands in Various Age Groups
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ABSTRACT - Spread of pathogenic micro-organisms through contaminated hands is a well recognized way of
transmitting disease such as food poisoning. We investigated the prevalence of aerobic plate counts, coliform bacteria,
and food-poisoning bacteria on hands in various age groups. The average number of aerobic plate counts was 3.3 log
CFU/hand in kindergarteners, 3.4 log CFU/hand in elementary students, 3.2 log CFU/hand in middle school students,
3.4 log CFU/hand in high school students, and 3.3 log CFU/hand in adults. Two kindergarteners, 6 elementary stu-
dents, and 2 adults were positive for the coliform bacteria. Among the food poisoning bacteria we tested, S. aureus
was isolated from 47 individuals. Eight isolates of B cereus were all from kindergarteners. C. perfringens was isolated
from 7 individuals. Among 47 isolates of S. aureus, 25 isolates produced toxins. Seven of eight isolates of B. cereus
produced toxins. None of seven C. perfringens isolates produced toxins. All 47 isolates of S. aureus were sensitive to
ciprofloxacin, trimethoprim/sulfamethoxazole, clindamyccin, imipenem, rifampin and vancomycin. Four isolates
(8.5%) were resistant to cefepime, chloramphenicol, cefotetan, and gentamycin. Five isolates (10.6%) were resistant
to oxacillin and 6 isolates were resistant to tetracycline. This study shows that it is needs to be established policy of

school lunch and personal sanitation management.
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FFA G AFsE FAHA, 25, 55, LI B
Aol 50082 ez 20079 3EFEH 10874 870
A7 AFSIA}. 7 EL e - Swab(Buffered Peptone Water
solution 10 mL, 3M, USA)Z ©l&3ly A7 dAte] &
vle-g M| 8] HolA x| FHFH &, ofojutXof o 4
4o &vlsle] SA] AL AN s

KT, IRZ Y AES YUIZ BE - 5H

URtAF 2 gFES AHEFFHY A ELEHS 7
Fo2 AASINA, AFs ddd UEH
Alddel o3 AdEstdv??. Ad@HA= Fig. 13 2t

AutA| 3 AT+ Petrifilm (Aerobic count plate,
Coliform count Plate, 3M, USA)Z °|-&3l A|ZARe] W
Holl w2} FPATEH S AE 1 mLAS LikAlF of
A2 Petrifilmol] FFE 5, 35°Coll A 48A|ZF w3}
o AlTetntt.

Ardd 2 fAzsd 2EE A8 AAE vancomycin
(40 mg/L, Sigma, USA)°| =930+ Tryptic soy broth
(Oxoid, England)®ll 0.5 mLS FHE3ld 379041 18~24A|7F
=38k & SS agar(Oxoid, England)ol] €4 =9ste] 37°C
o] A 18~24A|7HE W3 TH. LactoseE 3314 X3}
A HSE e e A9 st Kligler iron agar(KIA,
Oxoid, England)®l] %<3} th. KIA(Oxoid, England) 37
NN K/AE Al/delde] thet FEH S, K/A, Gas, H,S
= Arnddd FEAPANEE T3S & Asieky A E
(API 20E, Biomerieux, France)S A A|slT.

e AT A= E A 4+t (enterohaemorrhagic E.
coli), Z=-24-3 t A+F(enterotoxigenic E. coli), & AT
Z#(enteropathogenic E. coli), A L8 43 3 (en-
teroinvasive E. coli), “&3-2Hd ™7+ (enteroaggregative E.
coliyS o2 s, AAPEHS AA|E vancomycin
(40 mg/L, Sigma, USA)°] E°J3+= Tryptic soy broth
(Oxoid, England)®l] 0.5 mLZ HE3t 37°Col A 18~24
NZMe Fa% F, S99 1 mLE microcentrifuge tube
of &7 ¥ 14,000 rpmollA 3E7F ¥4 E2l(eppendorf,
Germany)3tA . 35dE Wil 4AE 05 mLY 5

gl &3 e T, 1087 B EAX FHst
o MEE A3 S Z 14,000 rpmolA] 1087 94
£-2] 5191 tHeppendorf, Germany). 745912 DNA template
2 AMEEt 57FA] YA A+tol] tHEF multiplex PCR
(Polymerase chain reaction, Applied Biosystems, USA)E
A EF ™ Primer F714<¥E 2 PCR &7 Table 1, 2
¢} 7t} PCR ¥d0] ER1E A5l thsllA= Chromogenic
E. coli agar(Oxoid, England)el} & Zsted 37°Col| A
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18~24X| 78wl F3lth. Chromogenic E. coli agar(Oxoid,
England)*l| A violet colony3 & A3} Tryptic soy
agar(Oxoid, England)el] HE-3F &, TA] 37°ColA] 18~24
N7HE Wi e B2 HiRol s e e
2 PCRE 2AI® ¥ BEAFAAE 7L Sle 458
o2 A3slerd A|F(API 20E, Biomerieux, France)S
A3 T -

FH I CAFF-2 Polymyxin B(40 mg/L, Sigma, USA)
7} E£°130= Tryptic soy broth(Oxoid, England)® 0.5 mL
<2 HE8t 37°Co|A 18~24AM7HE F73E &, d3to] A
7}€l Mannitol salt agar(Oxoid, England)®l 84 %23t4
37°Col|l Al 18~24A7H8 B3R TH?, w3t A3} Mannitol
salt agar(Oxoid, England)|A] LecithinaseS 34 ¢t 34
EFHeL FH e Wado] 9= FFE KIA
(Oxoid, England)* %3819 ). KIA(Oxoid, England)’d A}
AM K/A e A/AZ Yehd g5 tal oxidase &4
o|al FMI AT TR E(Oxoid, England)olA] $-3
o] ® ZHA\ol| gl A3} AIH(API Staph, Biomerieux,
France)2 33t}

V. parahemolyticus~ Alkaline peptone water(APW, pH
8.4, 1% NaClll 0.5 mLE& HF3t] 37°Co|A] 18~24417F
2 Sd-3 ¥, TCBS agar(Oxoid, England)®l] 41 =3}
o 37°Col|l A 18~24A7HE vl AT, wliFd H ol =] o)
A sucroseE w3l 61X X3 & KIA(Oxoid, England)l]
39tk KIA(Oxoid, Englandy’d/d©] K/A°]Z oxidase
32 AA ohal AsistE A H(API 20E, Biomerieux,
France)S s}it}.

Y. enterocolitica= Vancomycin(40 mg/L, Sigma, USA)°|
E°]%+= Tryptic soy broth(Oxoid, England)®l] 0.5 mL&
HE 3t 30°ColA 18244 7& a3 ¥, Cefsulodin
Irgasan Novobiocin agar(CIN, Oxoid, England)o] g4 =
5l 30°ColA 18~24X]7HS vl FtH T, v s Ha
HjR| o)A WEEE S S0l HAuygo] e gyt
= A83 o dd4d U E ©]8, MacConkey agar
(Oxoid, England)®ll HE3 £, 30°CAIA 18~24A17H Wl
3159 . MacConkey agar(Oxoid, England)*|4] lactoseS
FafslA] 22 FAe) e F#-E KIA(Oxoid, England)
o HEF3dtd K/AZ Yehd #3o tha] 37°ColA] 18~24
AlZF < Motility 2 UreaseAl @S 3+ 3, Motility
/3, Urease ¥<1 a5l st A3}eH3 A|E(API 20E,
Biomerieux, France)S 3}iTh,

L. monocytogenes< Listeria selective enrichment broth
(Oxoid, England)?ll 0.5 mL-& HE3te] 30°CoA 18~24
A 7+E S8 ¥, Oxford agar(Oxoid, England)el] 84 &
Tated 30°Col A 18~24A 74 vl g3 TH?. s e B3
vl A A esculing- 7FFE3]3F2L iron-phenol E3ES ¥
dete A2 JEs A9 tha Blood agar(5% Sheep

blood)ell HE3te] B-8&Fo] Veld gl sl A3}etA
A 8-2-(API Listria, Biomerieux, France)3}it}.

B. cereus= 10% Nacl°] 37Fe Tryptic soy broth(Oxoid,
England)®l] 0.5 mLS FE3ted 37°CollA 18~24X7H2 5
4% ¥ 3ol 3 7lE Mannitol Egg Yolk Polymyxin
Agar(MYP, Oxoid, England)®] 84 Z=23ted, 30°CellA]
18~24A1 7+ vl AT, wlj ok F¥hR] oA Lecithinase
£ AAdste B34 Jge A9d 3, Blood agar(5%
sheep blood)ollA T W3t B-&Fo] veld FEH
thell A3lekd A[H-Z(API 50 CHB, Biomerieux, France)
8FA T o

C. jejunit== 5% horse blood”} ¢ +% Preston broth
(Oxoid, England)®l] 0.5 mL& FE3ld 42°Co)| A 18~241]7F
2 Z7#3F &, modified-Charcoal Cefoperazone Deoxycholate
agar(CCDA, Oxoid, England)ol 4 T@slod 42°ColjA
48A17H-g 1] 371 B widsii o). vl e H ] o)
A HAS H AgsH, B HAde dFE A
8] 8l catalase, oxidase, hippurate FAU JHS 5%
Sheep bloodell Bl &FgH ¥, A3l8ta Al -E(API Campy,
Biomerieux, France) 3} T}

C. perfringens< Cooked meat medium(Oxoid, England)
o AA 0.5 mLg HFt 37°CAA 18~24A7F T §
7NNHe2 % § d3o] H7IE Tryptose Sulphite
Cycloserine Agar(TSC, Oxoid, England)?l] 4 Z=@3d}
37°Coll A 48X 7HE 713 o2 wi g, TSC 3l
AdM e AT FHUE 4T 478 95t
F4E 9% PCRS AASHA . PCR WH2 A2
AEgg dad JFHUE S Fol 05 mLe S/
o dgg & 2 A& 1587 e 24 FBI o,
14,000 rpmellA] 10527 42881 (eppendorf, Germany)
AL HFZHS DNA templateE2 AHE-3FH T PCRO A&
3= a-toxin FZ A} enterotoxin A HEL T
primer®] @714 ¥ 2 PCR &7 Table 1, 29} Zt}. PCR
A3} e FFE 5% Sheep bloodol] F7|H o8 w|Yg
3l & AsskY AIE-E =) (API 20A, Biomerieux, France)

S A4h HOIY

45 At AU 2 M EESTA, B
cereus= RPLA(reversed passive latex agglutination, Oxoid,
England)H &, C. perfringens= PCRYE S ©]£3}{(Table
1, 2) S4Ed AANFEE A8k A3ted T30
B #FE& Tryptic soy broth(Oxoid, England)®ll 18~24A]
7F AE wjF 3, 1 mL-E microcentrifuge tubedl 3}
3,000 rpmollA 2087 YAEEE L F5HE )83
Jet. ZH A Aol e AE2 Oxoidoll A AF3
o] = KitE ARE-SAT.
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Table 1. Sequences of primers used for pathogenic E. coli and C. perfringens

Target gene Sequence (5' — 3) Product size (bp)  Reference
stx]-F CGTACGGGGATGCAGATAAATCGC 710 19
EHEC stxl-R CAGICATTACATAAGAACGCCCAC
stx2-F GITCTGCGITTTGI'CACTGTCAC 16 16
stx2-R GICGCCAGITATCTGACATTICTGG
EPEC eaeA-F ATGCTGGCATTTGGICAGGICGG 33 17
eaeA-R TGACTCATGCCAGCCGCTCATGCG
pathogenic It-F GATCACGCGAGAGGAACACAAACC 366
E. coli ETEC It-R ATCTGTAACCATCCTCTGCCGGAG 18
st-F CTTCCCCTCITTTAGICAGIC 167
st-R CACAGGCAGGATTACAACAAAGT
EAEC eastl-F ATGCCATCAACACAGTATATCCG 119 21
east]-R TCAGGTCGCGAGTGACGGCTTTG
EIEC inv-F TTTCCCTCTTGCCTGCATATGCGC 356 20
inv-R CTCACCATACCATCCAGAAAGAAG
CPA-F TGCTAATGITACTGCCGITGATAG 7
C. perfringens CPA-R ATAATCCCAATCATCCCAACTATG o4
CPE-F ATCCAATGGTGITCGAAAAT 435
CPE-R ATTTCCTAAGCTATCTGCAG

I L8 M8

FAA ded NS FHNEENTFOE FHE IF
of tiste] = S4hHol o8l =38t%1 a2, CLSI(Clinical
and Laboratory Standard Institute)®] 7]l wlg} ¥4 5}
RGN, & FAE A FS v guR]e] 4 =Tse
18~24M7F Wi & AF JF2L A Fol 0.5 McFarland
2 d8AIZl & HEL ©] 83519 Mueller-Hinton agar
(Oxoid, England)oll =839 2L S. aureus(ATCC
25923y AFE-3tTh AR SFAle] EF= ampicillin
(AM, 30 pg), cefepime(FEP, 30 ug), cefotetan(CTT, 30
ng), ciprofloxacin(CIP, 5 ug), chloramphenicol(C, 30 ng),
clindamycin(CC, 2 ug), erythromycin(E, 15 pg), gentamycin
(GM, 10 pg), imipenem(IPM, 10 pg), oxacillin(OX, 1 ug),
penicillin G(P, 10 U), rifampin(RA, 5 ug), tetracycline
(TE, 30 pg), trimethoprim/sulfamethoxazole(SXT 25 ug),
vancomycin(VA, 30 ug)e.= Oxoid(Oxoid, England) A&
= AREEFATH

Table 2. PCR condition used to detect pathogenic E. coli and C.

perfringens
Pathogenic E. coli C. perfringens
Denaturation 94°C 58  lcycle 95°C 5%  1cycle
94°C  30x% 95°C  30%
Amplification 35°C  30& 30cycle 50°C 30% 30cycle
72°C  45% 72°C 60x%
Extension 72°C 108 lceycle 72°C 108 1cycle

A% Y 2

ASE W0 P=

A AL tustel FANFY F7F 5 A5H9
AU TE bR 57 FA Uk 2 ¥l
o7 AEF AFe] BigH, VA, AL 2 XEF
ARAFS] HIQIA A o]4] o] thgeiA B E oY)
TS 2ukE & A7 Aulddbe] gaatox AE FHIA
Bl opuzt BE A AlglA Fasithe 97k B
AEQTHD, oA B AFE AR UdE
Aol AlgAddlAe Arde}, I TATH, BlHEQ
749 ¢o 2 A HFs TS 60~80%S XA 8L
AT,

B oAzo M ZAE AR Table 33+ Zo}. FA} tiA
2} 5004 = 25 1339 (26.6%), XY 1114 (22.2%),
ZSH 99(19.8%), A<l 947H(18.8%), 2534 639
(12.6%)S th\do =2 dutd, didda 54 AT
A2Z Qold 1052& FAVE A C jejuni, Salmonella
spp., Shigella spp., Entero pathogenic E. coli, Y. entero-

colitica, L. monocytogenes, V. parahemolyticus 5 752 7
SHA] Fyrt.

et R i qdo 58 AWME 5 W2 2E
Ade AA 5004 F 104 2.0%)2Z X194 274 (20%),

S 671(60%), 30 27 (20%)°NX AEEH ] thiE
ZT AN 7 Bol] AEEE & o UATH(Table 4).
8] FAME YA E A B figgd A
WS o] g3l e e E AN A+
1.06 log CFU/hand)%}= €7 B2 A&2 stk ol

a
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# UgERel AL oY P2 9ol HPAT =3
3 A T, £ AE 83 98] Ug Aoz A

= %qzs).

ARbA| 2> F-X DA 9] -9, HF 3.3 log CFU/MhandZ
) 4.1 log CFU/Mand7}A] A&E R0, 10°~10* B 7}
541%2 7P} B BYE BAT, 2SS HF 34
log CFU/hand2 Ft] 4.1 log CFU/Mhand7}A] A& H AL
o, 10°~10* B )7} 654%= 7V & BEXE Ryt &
A2 H 3.2 log CFUMand= AW 4.1 log CFU/hand
A AEHALH, 10°~10" H7t 65.7%=Z 718 =2 &
¥E Bt X582 HH 3.4 log CFUMandZ )
3.7 log CFU/hand7}A] A&= 3o, 10°~10° H97T 80.9%
27 =2 EXE H, A0S HF 3.3 log CFU/
handZ ) 4.2 log CFU/Mand7}A] A& EH3U 2™, 10°~10°
HA7Y 56.4%=2 71 =2 EEXE YEPYTH(Table 5).

et P2 ZollA FARAL ol o] &l AL
o Z Z2AMG Bu®olx ddtA| 79 Hea AESEGB.11
log CFU/hand)#} H|x A}, Z} ASEE ARG 2 A9
Avkla B ASEC] AFozE A4 AEHJon),
Z8 FAME Ao E ZARSE Ao Yehd ARt
Ald HZEE(4.04~7.49 log CEU/hand)el] Bl3jA = ket
AHNEE 2ALSE £ AFM T ZF AHEZE Zlol= ¢l
QAR 2T, 25, A, XY, S ¢o
2 Bl A&HA=, olds 9l AAAA A tig i
3e] zpolx UAAIT, HAANFH A7 we} &, A4} A
ojuf AL & O3 B FU T AEEC HFE
A& e 82lo] BY] wFolzt AzZEY. ditaF
ojv} thAFe A% AFTHe YA AFAA AF &
Ae SAT ofE Jde] ool gk Yyt Fxrt §
7] g&Eo Fo38lth v so] dRtilFFe= 3T T & A
7] 7t SU4E et HEEC] A4St B

o] HjFo] & uf & A7) AN IS RIEA] HAF AL
2 Ag-En

2 dFE B AEE ATE dUEe F 627(12.4%)
2, I T AT 475(75.8%), B. cereus 85(12.9%), C.
perfringens 77(11.3%)2 YEFSIT

SFugtlA AFEE dodle hEAYD MlaA 2
o BT AT ZAHE Aol o3l A& Hi7iA
2 AdEy, o7t AES RAY o FHAHF 259
AT Fe]l F43%] AT F e 7|7ke| AE
H A2ES dO 7= enterotoxing AAAFSHA Eo.
MEZEA} 9] enterotoxine WEAA o] Tptst F4]%
AoA AitsEln o] Folgo mE} AMFOE £/
SR g 2] A E A Qg TS ARG
Do Z BIFI Yo, &= HIPE HATHEH,

A A Z=oA FANE AR seq, seb 5 10712 2F
£ EI3RL 53] ol F ZTFTARAY oA 29
=83 489S zhe FAICATFo] HAEHAL o
HE ZAE B NI THE SAE AA S F9
gAY olye} 2 FARIY 1A o] A B Y]
&o] Atte AL & F U

B A 58] EElE A EEAATAAE AR FA
AR 5008 F F 479(9.4%)00 4 B EHeH, AH &
2 AZE AoA 625 = 47F(158%)% 7F Be ¥
2O A5k Qth(Table 3). 8|8 M E 749 z}
AEE B8-S A9EH A5 19.0%(125F), #X1d

A 11.7%(13F), =34 10.1%(105), 2534 6.0%(8
2y, A9l 43%(4F) £ YElgon, RE AHSoA
L= k2=

Table 3. The distribution of food-borne pathogenic bacteria isolated by age group

isolatio 9E€ STOUP
Isolates total N : Elementary Middle school ~ High school

rate(%) Kindergarten school student student student Adult
Total No. of sample 500 111 133 99 63 94
Total No. of Isolates 62 22 11 11 14 4
Isolation rate(%) 12.4 19.8 8.2 11.1 22.2 4.2
S. aureus 47 75.8 13 8 10 12 4
B. cereus 8 12.9 8 - - -
C. perfringens 7 11.2 1 3 1 2
C. jejuni - - - - . - -
Salmonella spp. - - - - - - -
Shigella spp. - - - - - - -

Enteropathogenic E. coli - - -
Y. enterocolitica - - -
L. monocytogenes - - -
V. parahemolyticus - - -
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Table 4. Distribution of coliform bacteria in this study

A otal No. of range (CFU/hand)

e grou 0 )

8¢ §1oup detection 10! >0l<l(? >102~<10°
Kindergarten 111 2 - 2 -
Elementary

school student 133 6 3 2 1
Adult 94 2 1 1 -

)N FUTTATFE AT AlgolTE o] 40%
e RS 58 A2 4 doEE 35 EAY WS
o, Eo2 dFely AARAE HA T wEaAl &
& AFRe o) Fasitty ZRFT Y. =3 I
HHQl & A A e AFHoz 2 REEH e o

A% FATEATR] FH| AA

: T AFH A¥AH
& A7) Sl Mg d7A3 49 o0l F¥ 26.2%,
S5~THE 224%, 8 °3L 17.0%2 & A7) 5 o
2 9420 A7t ¥ B

B. cereus= A& B e AFEOA AHE o]
v Alde® ¥2E sl seEdd Az a8 ¢
o et A3EE 7HAH, F2] A] enterotoxinS AYAHs}te]
549 AFES ety 48 A e, T3 USDA
(United States Department of Agriculture)~ Food Safety
and Inspection Servicedl| W& B. cereus®] 2|Z=4 7}
FFXE 10° CFU/gL.2 A3IPTh?. B ZAMIA Uehd
B. cereus®] A3 Table 33 2t} & AA AAMAS 500
A T 3(1.6%) Eelsiier, #38 HF5s 9+
627 F 8T (129%)Z FALAAAXT HEHU} &
AN = AFHANE 3R] ¥9k7] W&o A&
< ¢ T oy, gEEe AFE AT A9 2ol
B. cereus®ll ZXEB Algho) o5 ZaH 2 Fo] &xL} B
A-g B o= QlF)] A|7tre] gl wel kA9l
Alds2 o2 AAE 2T 7FsAd0] 83 IS 4 Ut

C. perfringense EY, &, 57, 779 22 4F, 1
22l FEY FH T g8 EEEHo] gow, dol Ui
J FAE FASA HZFH 2 2ZdAE o mE

&2 Z45ke 540 JE AFEE YIFoE By

T YeP®, B ZALNA YERE C. perfringens®] AEES
AA) 50072 2 704D AL AL A I =4
A BEEHAL, 288 AF5S 417 627 F 77(11.2%)
2 e BXE AAFA LPAT o|H AF5E A
o] £& F3) AFCE A LEHE AEE AHde= A
o] a3ty olE H3] &ulE i FHE & A|Fo| B3}t
e AL & 5 AT,

B ZAMIA Uehd dFOE AF5s 4y AES
AHH B Table 33 2t} & AAF AEAdTe FX1€
(225, 35.5%), LSS (145, 22.6%)=2. 2, ZF A=Y
H AE2EL I5FAQ222%), LA 19.8%), A
(11.1%), 258 (8.2%), Hel(@.2%)yco = A HEH
AL Folgd 5 Ut ol 22 A AUt ¥
FE JAFFo] FAA £ AL & + U2 o
E52 dEgiE dA AFANL & A7E F 7 U
Z A A, F2 AQFHT 9, IF Y A9 =
"k AlZkof 23 8] w2ol2 ALR R T WEkA &
719] g9 F7te] wWE v T8 EIPox9} o] o
TS A F9FQ 2ol UMY, WA R
ML EAATFY] ASE A AolE AR, 4
ZEZoly AL dusted o 7P g3 A
o2 Ay ojof & Ao] & HlE & A7)V} 5ol

Wzhe},

i e

52 U HOINY
A AT HFF AT FNEELTH 477,

B. cereus 85 2 C. perfringens 750 W3l FME =g+
@3} B. cereuss= RPLAE, C. perfringense= PCRE ©|%-
A B3t EAMAHAE L Table 654 2t} & FNUIE
Arde 415 5 25F(53.2%)0 X, B. cereuse 85 & 7
F(87.5%)004 & AMNFE BRISIHCY, C. perfringens
= 77 BEF 545 A 2 A2 YEkt

Staphylococcal enterotoxine AFHIAAIA ¢ A S-S
Ao 7)™, toxic shockE® ¥oZ 4 Q& LA om0
enterotoxin®] AJ4H2 HEFH, WYL=, pH ¥ FEE4
5 TSAH o8 FFS =T

oA AF= SR Y 22 MEESTT 105
T %, PCRE 0|83 F4HE AT 4555 HE3SI3

Table 5. Distribution of aerobic plate counts in this study (): %
A ol 4SD range (CFU/hand)
e grou 10 average + -

S S1otp S <10 >10'~<10? 210°~<10° 210°~10° 210°~<10 high
Kindergarten 111 33£26 1(0.9) 2(1.8) 47 (42.3) 60 (54.1) 1(0.9) 4.1
Elementary school student 133 34+27 1(0.8) 1(0.8) 42 (31.6) 87 (65.4) 2(1.5) 4.1
Middle school student 99 32+£26 1(1.0) 1(1.0) 33 (33.3) 65 (65.7) 1(1.0) 4.1
High school student 63 34+£24 1(1.6) 3 (4.8) 8 (12.7) 51 (80.9) - 3.7
Adult 94 33+£27 1(1.1) 3(3.2) 33 (35.1) 53 (56.4) 4 (4.3) 4.2

* : log CFU/hand
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Table 6. Distribution of enterotoxin type for S. aureus, B. cereus and C. perfringens determined by RPLA and PCR

S. aureus B. cereus C. perfringens
Age RPLA RPLA PCR
total A B C A&B A&C  Positive Negative Positive Negative
Total 25 22 - - 2 1 7 1 - 7
Kindergarten 6 4 - - 2 - 7 1 - 1
Elementary school student 2 1 - - - 1 - - - 3
Middle school student 8 8 - - - . - - - 1
High school student 6 6 - - - - - - - 2
Adult 3 3 - - - - - - - -

o, AF3 A1 HI ) 64.4%, AE 11.1%, AS} HY =
S 8.9%, G 44% 2 130o] 22%xS. 2 ERGTHO,
29]o] HAAME thRE FAE Ao o3 X FE
2 A% DIOE gEHFoWD AY 2 AFYF O E o
EFFo] dE2 A$ 80 ~ 90%E XA st Yon, 1
FAXME 50% ©FS AAStE ZAoE BT},

2 AN e 54 AAste 3N EEATH
255 AZo| 2277(88.0%), A%t BE EF71 23(8.0%),
Agt C3F BT 1F7(@.0%)J 0. e B}l 7+
o] ZA&o] Wol ¥ HPo| E XAA AEHA &S ¢
212 RPLAS} PCR AAMREE] 2ol2 AZtEY, 3% o
¥ FHEE g U 545 HESH] A=
FRAAE 083 AAMME S FHE P2v) e Aot

77 st Abghe] oA AT B ALY AAE AWE
o, FE AF5S 4o & e Aol 71 Bol 7
£E(88.0%)0 Wzl &L B3 AEAAATe] HAFE A
off xpetetal bR E| M A S e IS
AL B3 & v & AV g A S s g
87} Yok AgEn)

PIH LYY

Gram Y3Ald % coagulase &4 StaphylococcusSt S.
aureusv HFLE T o8 7IX ZEE &3] dovl= o
@3] S WA Zgdolth. £9] S aureus= 9H 7}
A HEA JAE 7HAL oA d4AA BEEaF i
ol dAAA 9o A, HY | 2 By 9 EFoA
ZES 4271, MRSA(methicillin-resistant S. aureus)
9} VRSA(vancomycin-resistant S. aureus)$} 7xo] A
WA ShAM w9 T2 Aol

ot 2 AolA 2ElE SN EEATF] A 2
F4 AF= Fig. 29 720 E9E NI }TF 47F
+— ciprofloxacin, clindamycin, imipenem, trimethoprim/
sulfamethoxazole, rifampin, vancomycin®| 3jA= 100%
23S YJERR O, cefepime, chloramphenicol, cefotetan,
gentamycin< Z+Z} 91.5% 2 oxacillin(89.4%), tetracycline
87.2%)° M= & FrAE #FE ¢ Al 2

Hu} A WAl AJA ampicillin(91.5%), erythromycin
(42.6%) 2 penicillin(95.7%)°1 A "} =4 Yehdt, oiF
Fo] dFrIs} o] B ZAPA #eE XN
2 B-lactamA] A et ¥ WAol UERGT.
T3 ampicillin(6.7%), penicillin(38.1%)°14] W3S 1<l
U AFe) vl 2@ E W, B dF=ToAME B-lactamA|
g st =& WAYEE ERAL HFEe] 34
AA Bl ZeA FE UERDPO. 2Py
erythromycine & ZAMA 42.6%E 2 YA B §
A 97.1%9] Aol e

FAFZ = FF#4 MRSASH VRSAZFE F4 3517 9
3] MRSAE oxacillin, VRSAE vancomycin®] A&
AT oz AFFAUTE. B AT E vancomycin
L 477 BT 100% ZArdE B W, oxacillinel A 5
Z(10.6%)¢] FAA WAL FAsT 53] thEE9
MRSAZ} BAWAE Y AAE B Q794 MRSAZE +4
== oxacillin A WEAEF 55 F 457(80.0%)7t 5~6
M FAA AWEeRE EIFAT. 2t & |
AN A FFelH oxacillin WATETFE ¥ MICMinimum
inhibitory concentration) = PCR*H| <¢]3 penicillin
binding protein(PBP 2a)S ¢33 8tst mec A RS 4
23} oxacillin/methicillin®] WAAE ERlsl= F7HEAL
[T

238 FAITAFT 475 5 V0 o) qAA o
ARG L 23 #F= T 45U (Table 7). ] FolA 2
7YA) Ao WAdol A= Aol 185(40.9%)= ampicillin
7} penicillin 175(38.6%) 122 erythromycin®} penicillin
1F23%)Z 7 A4 JEsted, tZo 2 3714 34
Aol WAL 7R3 = AL 155(34.1%)Z ampicillin,
erythromycin} penicillin®] 135(29.5%) 123 ampicillin,
gentamycin?} penicillin®] 25(4.5%)E YESTE 47HA]
FAA WAS 7t Hol 73(15.9%)F ampicillin,
penicillin, chloramphenicol % tetracycline®] 45(9.1%),
ampicillin, penicillin, gentamycin 2] 3. erythromycin 25
(4.5%), ampicillin, penicillin, tetracycline ¥ erythromycin
1572.3%)7F HAZ o2 SR T3 571HK] FAA|
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Fig. 2. Antibiotic susceptibility rate of S. aureus. AM; ampicillin, FEP; cefepime, CTT; cefotetan, CIP; ciprofloxacin, C; chlorampheni-
col, CC; clindamycin, E; erythromycin, GM; gentamycin, IPM; imipenem, OX; oxacillin, P; penicillin G, RA; rifampin, TE; tetracycline,

SXT; trimethoprim/sulfamethoxazole, VA; vancomycin.

Table 7. Muiltiple resistance pattern of S. aureus

Multiplicity of No. of isolates
resistance pattern (%) Total (%)
AM-P 17 (38.6%)
18 (40.9%
E-P 1(2.3%) (40.5%)
AM-GM-P 2 (4.5%)
15 (34.1%
AM-E-P 13 (29.5%) (34.1%)
AM-C-P-TE 4 (9.1%)
AM-E-GM-P 2 (4.5%) 7 (15.9%)
AM-E-P-TE 1(2.3%)
AM-FEP-CTT-OX-P 2 (4.5%) 2 (4.5%)
AM-FEP-CTT-E-OX-P 2 (4.5%) 2 (4.5%)
Total (%) 44 (100%)

AM; ampicillin, P; penicillin G, E; erythromycin, GM; gentamy-
cin, C; chloramphenicol, TE; tetracycline, FEP; cefepime, CTT;
cefotetan, OX; oxacillin,

o WS 7F Aol 15 (ampicillin, penicillin, cefepime,
oxacillin, 4.5%), 67}A] 3AA|o) PAEL Zh=
1~(ampicillin, penicillin, cefepime, cefotetan, erythromycin
2 oxacillin, 4.5%)7} SHAWMA 52 Rt

i SIS gTF49 gAUAELS 2-37F4] &A8A o)
APHez ByE A ¥asiy & A7 41 0]
FAAA O sl kAU A FF7E 11F(25.0%)% 7S =
A vebd RS EJE F AT, o] e Yole A
zof AAlelA B3k AT Ao e xAEE A
I A FEdTe AAN FEEFET gAdAdel =
& I} FASIITHY.

cefotetan &

g o

AR A7dS fdske 2 2 AFE 299 249 v
AMA7E H= & gt QAL E A s2A fol,
2%, T5, LA 2 YUkl 5& Yoz 999
AR IR 2 I AFE L7l Al7A
old, Ardzl, FAMICATHF, AYIAAANAL, V

parahemolyticus, Y. enterocolitica, B. cereus, C. perfringens,
L. monocytogenes, C. jejuni®ll W3l ZAFSHe T3 722
AFE AU

1. ditA73 i 52 AATNN ddas2
FX A 28, 2 6%, MRl 20| HEFHUL
H, -2 FX4A89 3¢ B+ 3.3 log CFU/Mhand,
%582 3.4 log CFU/hand, 8482 3.2 log CFU/hand,
V5L 34 log CFU/Mhand, A< 3.3 log CFU/hand

2 et
2. AZE ANF O Z & 62F(12.4%)7F £ H A=

O Fo|AN SBMETATF 475(75.8%), B. cereus 8F
(12.9%), C. perfringens T77(11.3%)2 ERT},

3. 54 38 ERINELE FAIEFFHFY FF 47F
% 257(532%)M SAE AU AFol 22F
(88.0%), A%} BE E3F71 253(8.0%), At CE E§H=
7V 1F@.0%)E Yyt o™, B cereust 8F = 1F
(87.5%)°X =& YAFE FARISIF v}, C perfringens
- 77 =40E AR &2 AoE YERT

4 BAARFA AQAN Y FYEEATE 477
+ ciprofloxacin, clindamycin, imipenem, trimethoprim/

|
B

sulfamethoxazole, rifampin, vancomycin®| t3lAl= 100%
23S YERR S, cefepime, chloramphenicol, cefotetan,
gentamycin< Zt7} 91.5% % oxacillin(89.4%), tetracycline
872%)° HAME 2 Z44E AL =+ AU &
AA WAL ampicillin(91.5%), erythromycin(42.6%) =
penicillin(95.7%)°| A wi-¢- A el

271 o3¢ A AL S B 45 & 4T
=4, 24 GAHA 18F40.9%), 3A HANA 155
(34.1%), 44 YGANWAD 75(15.9%), 541+ 64 oA A

7+2} 15(4.5%)2 Ve TH
HOEH
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