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ABSTRACT - This study was conducted to evaluate the microbiological contamination on commonly used hand
towels in the child care centers and to investigate the toxin gene and toxin production ability of food-borne pathogens.
A total of 22 commonly used hand towels including 7 for before use and 15 for during use were tested. The average
number of total aerobic bacteria and fungi were 6.2 log CFU/100 cm? and 4.1 log CFU/100 cm?. Coliform bacteria
were detected in 4 out of 7 before used towels (57.1%) and all of during used towels (100%). These results showed
that the sanitary conditions of hand towels in the child care centers should be improved promptly. Among the patho-
genic bacteria, Staph. aureus and B. cereus without Salmonella spp. were detected in 5 (22.7%) and 11 (50.0%) out of
22 hand towels. All of Staphy. aureus isolated in this study did not possess any toxin genes and did not produce entero-
toxin. The detection rate of #bIC, hbID, and hblA toxin genes in B. cereus was 72.7, 72.7, and 54.5% respectively. The
possession rate of nheA, nheB, and nheC toxin genes showed 81.8, 72.7, and 54.5% respectively. The cytK and entFF-M
toxin genes were presented at 45.5 and 90.0% in B. cereus. The HBL was detected in 8 out of 11 B. cereus isolates
(72.7%) and 5 B. cereus isolates produced NHE (45.5%). Ten out of eleven B. cereus isolates (90.9%) produced one
or more enterotoxin such as HBL and NHE. From the results, using a private hand towel or paper towel is required to
prevent the cross-contamination between commonly used hand towel and children's hands in the child care center.
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X

i X _|>:

r G

TG

oo

7

o ox —

w B i ro o)
2 g N )
o A

I L

ol Kl Jo ¥
=2

k1

3

S o
2N

ol

o

ofr
==

Y
A oy

ot ofN
lo it o

r
[

O
—

o o fu do

i
NS
S
S
[\S]

~
=)
==

ot
X

T o Y
>‘

[N
g
l'j'c_),

of

(98]

O A0 o

o ] o

d 7774, 2,939 <] ¥
S7FFAah. 2011d
BH o2

1

Al
2

H 224 47.0%, I
4ol g Fad 4F

WY s VEeR

1
>

3

§9
BN
rr

==

1T

By
ox
o
il
e
fru
M
1z

T odo 2

ofy
By

]

lf
1>

z
(=)

=
=
i

_|_>L e
=

*Correspondence to: Jung-Beom Kim, Health Research Department,
Gyeonggi-do Institute of Health & Environment

- 95, Pajang cheon-ro, Jangan-gu, Suwon-si, Gyeonggi-do 440-290,
Korea
Tel: 82-31-250-2582, Fax: 82-31-250-2617
E-mail: okjbhy@gg.go.kr

138

FHe Agshe

Aol 7hg Hokd o=
NFE WA 9ge

vl

4FE

h:]—%/y‘gl\_o

LA S

SHugte Ay Ss
ool astEm AR 7Hd
War o 2pd 53 BSS 71
Aoksltl= ¢lao] FAaly]y ¢lo

A

A X —

Hog 78] 7180 ooy 5 HSA| A= of



Prevalence and Toxin Characteristics of Microorganism on Hand Towels Using for Children in Child Care Center |39

7 EE 24 5 94 SFY BAFAL AR 9
of WEAHo] FAT WAFHLE hFHL AT,
WAL AT LA Welo] Hopat o}
g o ] WR] 4FS g2 SA3) of oS
AN Bl 2P Fol7k BRSO FHT 1A
W) G4 B ool FYHE folr] EHH &
B2 5 IR HFE e Fad Ldvhs
BIED Tl BEALNE FolEelA A&H
& A7) B AASE Utk £ A F 29 A% W
Wole 9EL o188 WHE Axst Fo| B £1L
g HE APyl YOLH WIANENT] SEEY
N ol BEE o8 AEFES AT YT, 2
b el HAA eI 44 2 2o magoR
9% Az Fol HLUTIE T8 FAL ol§ ofle]
S0) £ A28 Ak Wb ofzleld fobEel £ 4
o F AgekE 38 a0 BE et e
HgEel 0dE $AL BH LACAOT BEAH U
AR FE w4 Rl 4Rt stk 2eu @d)
A AT B AEE S & G40l o v
S 9js) BoHO, 2 FAAS] & QS BE AT, 4

Rl o

5 254 olqel 3t zelvlTel VAR SlaR
Mol == o] rh. WA vA=SH Hrke BS
As §A9 A DR QAR Bteh, Ao

AP ooy frob £ PO F AT

g3 =
AR $A4 L A%2 AN BHL BAste] ojeloly
fob AME A9 A4 NS FRT F UE P

AR A AZHH

7371%= A ofolF] 93te] ofdolrt & A
o2 ARgahe 1 220 (B A T, AR F
ATFHFORE B3tk M E @

]

N
=
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) & 20> w2
248900 10 B 540l wat s4e 747ke) 34

il
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Nz} A gENE Hit Petri dish 20l ZHz | mLA 5
g & AubAH 4 Standard Plate Count agar (Oxoid,

England), i -4~= Desoxycholate Lactose agar (Oxoid,
England)E T2 02 EFate] Wzt A2 ¥ 35°C
o Al 24A17F HE= 48A17F W sttt X+ Potato
Dextrose agar (PDA; Difco, USA)E ©|-8 AutA#4<}
A AP 25°ColAM 5Y7F wiFsEATEY.
gre B3 D 30~300709] HEHs Fdche Hae A
Blsle] Aot

YFE UE 23 5%
435 ngEe AFFTAND we dYsigon

Salmonella spp.i= peptone water (Oxoid, England) 9 mLo]|
AFEH 1 mLE 718te] 35°CollA 24A17F 12F S+ vl
Sk T v 0.1 mLE 10 mLe] Rappaport-Vassiliadis broth
(Oxoid, England)oll FF3ko] 42°CollA] 2447F 234 S
vjFatdtt. w g 1 WFo]E MacConkey agar (Oxoid,
England)ol] &4 Z=@ale] 35°Col|A] 24A17F vt Az}
A ks A sted Kligler iron agar (KIA; Oxoid, Eng-
land)$} Tryptic Soy agar (TSA; Oxoid, England)ell ="23}
of 35°CollA 2417k vl ettt i F A K/A, gas 4
7 H,SE AR Heto] diste] 0 E3EH LTS
At dH Y FATES ER F ol tiste] s}
SFAlES (API 20E test kit; bioMerieux, France) 2 A| 831
t}. A3ekA e A= API web (API 20E version 4.1)%
o]g-3te] Salmonella spp. 5 578 3FATH.

Staphylococcus aureus= 10% NaCle] 718 9 mL Tryptic
Soy broth (TSB; Oxoid, England)°l| Al&€-8&< 1 mLE 7}
stod 35°Col A 24417 S wiFst &, dsto] HubE
Baird-Parker agar (BAP; Oxoid, England)ell 84 =23}
o 35°CollA 18417F w3ttt v A BAP HiX| 9
Sk WAgkS Ueille A2 FEks Adste] TSA
(Oxoid, England)®} Blood agar (BA; Komed, Korea)ol =
Zstod 35°Col|l A 18A17F wi ettt miFE % BA HiA|
oA B-heamolysisE WEM = @59 thsle coagulase
test (Staphylase, Oxoid, England)S A3} coagulase %
Nk-g-& vreRd Jetel] tiste] A3skSkA| RS (API Staph
test kit; bioMerieux, France) A1t} As}str g A=}
E API web (API Staph version 4.1)& ©]-83}4 Staph.
aureuss 573 SFATHY.

Bacillus cereus= *d-8Y 100 uLE Bacillus cereus
Rapid agar (BACARA; AES Chemunex, France)dl =3}

= e A3l BA (Komed, Korea) HjA]ol] T=a}o]
35°Col| A 18A17F w3ttt vl YA B-hemolysisE Y
B+ #F9 thle] Gram stain, catalase testS A A]SH
F A3 ES (APl S0CHB and API 20E test kit; bio-
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Merieux, France) 2A]3}3t}. A3}stA]d A= API web
(API 50CHB version 4.0y ©| &3} B. cereusEs 743}

D)

=24 34X ZRIMUYH

22 T E Staph. aureus$t B. cereus U]/}E%iﬂ =
L 73S WA ekaAt E8 58E 455 TSA (Oxoid,

England)ol]l =23} 35°Col A 24/\]7& HH %3 3 TSB
(Oxoid, England)®ll F3}ed 35°CAlA 15417 v 3k
ok v e #2sE & 1mLE —114‘3}04 13, 000 xgoﬂl\i
1087+ L4l &estar o‘%%‘% A A

£ 7138k cell pelletS - AlF T § 40“"1 2
3] wHE AR F A4S FT 500 pLE 7hst cell
pelletS AF-F A1A 100°ClA 1087 4231 13,000 x
goll Al 1057 AR AT, AZ 100 uLE 338k
Spectrophotometer (BioPhotometer; Eppendrof, Germany)S
o] 260 nmelAl DNA =& 4332 DNA F%=7}f
1pg/mL7]' Hr2 7tzte] BEHE "AEHSE A6y
Aol AT, R2HFF2 = Staph. aureus ATCC
25922 2 B. cereus 145792} F4810/725 A&-314 ). Staph.
aureus =545 F-AA= PowerChek™ S. aureus toxin ID
PCR Kit (Kogenbiotech, Korea)s ©]-8 &135}312™ Poly-
merase Chain Reaction (PCR) 712 initial denaturation
94°C, 120 seconds ¥ denaturation 94°C, 60 seconds,
annealing 54°C, 60 seconds, extension 72°C, 120 seconds

9] 35 cycleg ¥H53+ = final extension 72°C, 300 seconds

2 AzAte] el wet ATt B. cereus 54
A=} &ol Agol] AFEH primer sequences®t PCR &7
Table 19] YEFHRITF, PCR HE ZA& 10 mM Tris-
HCl, 1.5mM MgCl,, 250 uyM dNTP, 10 pM primer, 2 U
Taq polymerase (Bioneer, Korea)?} 2 uL template DNAZ}
HEE stk PCR WH&-2> Eppendrop thermal cycler
(Mastercycler Gradient S; Eppendrop, Germany)s ©]-83}
o 71952 PCR products 2% agarose gelol loading
g = 110 VollA 4037 AAsdh 54 Ak gl
< agarose gel< 0.5 pg/mL ethidium bromide solution®l] 5
E7F AR5k GA3 & UV transilluminator (Gel Doc
2000; Bio-Rad, USA)E ©]§ Z}zte] ti=E RIS Th.

:10

o= s HoMH
B2 5% Staph. aureusSt B. cereus MAYEL] AT
i 7HsAE S B s FEldFE TSB (Oxoid, Eng-

land)oll HE3e] 35°Col|A 244]7¢F Hﬁoka < 3000 x gl
A 1087 AR Sel FEAL FE2 44 HA
Aol ARSI}, Staph. aureus®] =42 A5 Staphy-
lococcus aureus enterotoxin-reversed passive latex aggluti-
nation kit (SET-RPLA; Denka Seiken, Japan)E ©]-83}%
o™, B cereus®] %54 % heamolysin BL enterotoxin
(HBL) 252 B. cereus enterotoxin-reversed passive latex
agglutination kit (BCET-RPLA; Oxoid, England)E A&-3}4
37, non-heamolytic enterotoxin (NHE)< Bacillus diarrheal
enterotoxin visual immunoassay kit (BDE-VIA; Tecra in-

Table 1. Sequences of primers and PCR reaction conditions for the detection of Bacillus cereus toxin genes

Amplification Sequence (5'-3") Reaction condition A'm plicon
target size (bp)
whed GTTAGGATCACAATCACCGC 94°C, 2 min = (94°C, 60 sec — 56°C, 60 sec — 72°C, 120 sec) 755

ACGAATGTAATTTGAGTCGC 35 cycle — 72°C, 5 min
wheB TTTAGTAGTGGATCTGTACGC 94°C, 2 min — (94°C, 60 sec — 54°C, 60 sec — 72°C, 120 sec) 743
TTAATGTTCGTTAATCCTGC 35 cycle — 72°C, 5 min
wheC TGGATTCCAAGATGTAACG 94°C, 2 min — (94°C, 60 sec — 54°C, 60 sec — 72°C, 120 sec) 683
ATTACGACTTCTGCTTGTGC 35 cycle — 72°C, 5 min
hbiC GATACTCAATGTGGCAACTGC 94°C, 2 min — (94°C, 60 sec — 58°C, 60 sec — 72°C, 120 sec) 740
TTGAGACTGCTCGTCTAGITG 35 cycle —» 72°C, 5 min
nbiD ACCGGTAACACTATTCATGC 94°C, 2 min — (94°C, 60 sec — 58°C, 60 sec — 72°C, 120 sec) 829
GAGTCCATATGCTTAGATGC 35 cycle — 72°C, 5 min
nbiA AAGCAATGGAATACAATGGG 94°C, 2 min — (94°C, 60 sec — 56°C, 60 sec — 72°C, 120 sec) 1154
AGAATCTAAATCATGCCACTGC 35 cycle — 72°C, 5 min ’
entFM AAAGAAATTAATGGACAAACTCAAACTCA 95°C, 3 min — (95°C, 30 sec — 60°C, 30 sec — 72°C, 60 sec) 596
GTATGTAGCTGGGCCTGTACGT 35 cycle —» 72°C, 5 min
vtk GTAACTTTCATTGATGATCC 95°C, 1 min — (95°C, 60 sec — 48°C, 60 sec — 72°C, 60 sec) 505
4 GAATACTAAATAATTGGITTCC 30 cycle — 72°C, 7 min
ces GGTGACACATTATCATATAAGGTG 95°C, 15min — (95°C, 60sec — 58°C, 75sec — 72°C, 50sec) 1271

GTAAGCGAACCTGTCTGTAACAACA

25 cycle — 72°C, 5min
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ternational pty Ltd., Australia)E AF&-3IH ). ZH2he] A=
2 AAsE Az d4skes AEWHS Kim 59 4

el ue Agsad.

A% Y DY

)..

O{ZOo|Z! GO} A 3719l O
o]Holy
o] MAE 2dxE BEANIAt
2 AgrE Agsd o, 2 A3 Table 201] HeRH S
o} UukAlEEE 1.6~7.0 CFU/100 cm?e] B 9ol Hd 6.2
log CFU/100 cm’® HZEF 5L AR A 70 %+t 5.4 log
CFU/100 cm?, A8 F91 #71> H+t 6.3 log CFU/100 cm®
AZE ] AR T T 29T ta E=A et
AFFE BHE0NA 5.2 CFU/100 cm?] ¥ $lol H 4.1
log CFU/100 cm’& AZE L AR A 4 Hit 2.5 log
CFU/100 cm?, A8 591 48 H 4.3 log CFU/100 cm?
AZEE ] A A 19 A LA=TE =A YElTh
AR ZHAYEQ S A} A T7H % 77
= 474 (57.1%)0N A 5 AEE A
FollAl AEE o] (100%) AF& < 19 ﬂ%%ﬂ% 3
UJ} AR A g0 Bls) = A UrERsTH
ooy fol AR F7e] dAlHS QA= H
6.2 log CFU/100 cm*2 et RS ofdo] =9 Ankda
LHEZ7} ¥t 3.7 log CFU/MandZ2 UEFSTHE HalepPh 2=
g FAAE &3 A &0 AWl LEETF W 33
2 3.1log CFU/and= UEFSTHE B30l *29 Bls)] uj-$-
< SAEE YR AREA ofdoly folse] & A
T AR&She ] oA HE7F 283 AR A
M A FAMAME & diF57F AEE AL
g ol glom Mg & diis=Ert 2 3t
o F7& Bagk Ao 71Qlske AoF AdE 4
FAZ AFEEE 719 2 A FAE e YRkAleEF
7150] 100 cm®@ 2.7 log CFU w9k WEE3E 255 2.7~3 4
log CFU= Aol Bast 5, 3.4 log CFU ©42 57t
ARl fIRMEAE Zatedolete FFoldte el H
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Hol 58 HEshe S4S 1T o ForF dast A
Z JE
e A9 HEASEE YeE A AZAF
o2 AR A 9] 57.1%, AHE T sz«l 100%01 41
o] AEE AL odolH frol igl WH“HL 24

Z89] 14.3%°] 322" %’“—Zrzl"j XD £ 1.8%, 5
‘ ol AEgTHe wush v
g v =2 Q%‘EE YERH AT 2 FA Z0l AHE-E]
= 717 2 Ay g9 gigk diddg 715°] 100 cm?
F 1.0 log CFU mRto]ojof 313 & EA] golof Okis}

K

Folgtal BaePPH|w A AR A 79 73 77

47 (57.1%), A& =21 749 A5 154 257 (100%)
SR WA E Aetelof sk el R dAdE
th olg g Aze ool folse] & AL F ARgst
= FAdA AFE nAE T YA VAR HEE
ggo] 3 50 5T wAogoR ofde] &of Wl
4 HAE Tol Aedd rheAe] AEIER o5 WA
st7] sl ojdol7t & AL F ARgshe ] A
bt Mg A *M%Eﬂ o 3o BHaste 59 AR
A 23 iy iAol Hast ZeE AdE AN

ojglo

ojglo &

o] AFE nAE LIYEE HrlstaAt Salmonella spp.,

Staph. aureus, B. cereuss AN LM, 1 A= Fig.
sp

1] YeRATt. Salmonella spp.2] 735 Aol AHgH =2
E oA HEEA ko, Staph. aureus= 227 &

“Onﬂ

Table 2. Microbiological evaluation of commonly used hand towels in child care center

Towel Total aerobic bacteria Coliform bacteria Fungi
owe
Mean" Range Mean Range Mean Range
Before use (n =7) 5.4 1.6~5.9 1.9 ND?~2.6 2.5 ND~3.2
During use (n=15) 6.3 3.1~7.0 2.6 1.0~3.4 43 1.0~5.2
Total (n =22) 6.2 1.6~7.0 2.5 ND~3.4 4.1 ND~5.2

DUnit: log CFU/100 cm? towel.

YND: Not detected (detection limit: < 1.0 log CFU/100 cm? towel).
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Fig. 1. Detection rate(%) of food-borne pathogens isolated from
commonly used hand towels in child care center.

57 (22.7%), B. cereus= 1171 (50.0%)914 ZHZE= o] B.
cereus?} Staph. aureus Rt & HAEES UESITE AL
& A9 mE AFH5MF HEES AHEA Swaph.
aureus®] 735 A& A FMAME AZHA IRy A
£ A 4 154 F 54 (33.3%)pI1A AESEHUIL B. cereus
o] A% AHE A £ 71 F 37 (42.8%), AHE T
7157 F 87 (53.3%)A AZEHo] AR 90 F71¢]
B. cereus 24°| 7P A7HEk Zlo® UEbgTh

Staph. aureus’7} 2271 5 571 (22.7%), B. cereus= 2271
% 117 (50.0%)%] 7004 HEE A2 F71% XY o
doly frob &9 Ass vAE S9E ZAME I Staph.
aureus= 359 F 9 (25.7%), B. cereuse 359 3 169
(45.7%)°0X AEHATHe BaepPh MExo 253t 8
A 9] Staph. aureus LIEE FAVE A3 FEAel A
% 29.4%, A3t 7% 24.1%2] AEEE JEIAT=
B FALgh Ayfolud FFAS FX9A &2 Staph.

aureus L FGE7} 11.7%, B. cereus LGE7T 7.2%0| A=
HAe s w22 QAEE Uehd A34=2A ofdd
olF] frob ARE F79 AFE nAES A3tstst] Sl
A ATt 2ok Aoz AR Staph. aureu
7F AR A FoME AEEHA &AL AR TR0 el
AU AEE A A7e AFY] & 59 AR =
Staph. aureus?7t S F=o] Jvke BIEP F

o] ol S AF YW Staph. aureus’t & A&
A A A=A Tl 29" sfAgel FEst

o}y 7
=
of &3 F7e] waedE WA A% Hke &

%l

A7) AEID AJE F4 EE Fol B AH-E 31
stojof & Zlom Ak B9, B cereus®] 735 Al
€ A FHAAME AEH ] ool AR 9] 91l
At AE B AdEErE B St Baske T B

5
W JRAdel Hadk Aos AdEHIT

F= 0]
S

oZ

20| PS4 QWK 2

A Staph. aureus?}t B. cereus 2a= WA ES]

FedS S48t A=a ket =4
Aibs AdE AABIeH B cereus®] A=A A4 &
3Z % Table 39 YEPHRAIL Staph. aureus®] =2~ A4k
2 Table 49, B. cereus®] =54 AYiHe2 Table 591
EfIATE AR F AN EE" Staph. aureus St
Fo| AEL FHA AHA sea, seb, sec, sed, see, seg,
seh, sei, sej, sek, sel, sem, sen, seo, sep, seq 5 & 16%
o] 54 AT BF EAE =AY B cereus®] 735
HBL 525 AY2VSR= hbiC, hbID, hbld FAAY 11
T F 2zt 8FF (72.7%), 8TF (72.7%), 65 (54.5%)

(s

o)
AFE

o 1T
o «

T 5
ol q] HEE UL NHE F54E BASHE nhed, nheB,
nheC FAA7Y 117 F 27 945 (81.8%), 8+

Table 3. Different toxin genes patterns of Bacillus cereus isolated from commonly used hand towels in child care center

Toxin gene
Isolates
hblC hblD hblA nheAd nheB nheC cytK entFM ces
Towel-1 + + + + 2 + - + -
Towel-2 + + - + + + + T _
Towel-3 + + - + + - - + -
Towel-5 + + + + - + _ + _
Towel-17 + + - + + - + + -
Towel-20 + + - - + - - + -
Towel-21 + + - + + + + + -
Towel-42 - - + + - - - - -
Towel-43 + + + + + + + + -
Towel-44 - - + - + + + + -
Towel-64 - - + + + - - + -
Detection rate (%) 72.7 72.7 54.5 81.8 72.7 54.5 45.5 90.0 0.0

D+: Detected.
2_: Not detected.
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Table 4. Toxin production of Staphylococcus aureus isolated from
commonly used hand towels in child care center

Enterotoxin"
A B C D

Towel-15 ) - - -
Towel-43 - - - -
Towel-77 - - - -
Towel-93 - - - -
Towel-143 - - - -

Isolates

UStaphylococcus aureus enterotoxin was detected using Staphylo-
coccus aureus enterotoxin-reversed passive latex agglutination
(SET-RPLA) kit.
?.: Not detected.

Table 5. Toxin production of Bacillus cereus isolated from com-
monly used hand towels in child care center

Enterotoxin

Isolates
HBLV NHE?
Towel-1 +3 -
Towel-2 + +
Towel-3 + +
Towel-5 + -
Towel-17 + -
Towel-20 + -
Towel-21 + +
Towel-42 - +
Towel-43 + -
Towel-44 - -
Towel-64 - +

YBacillus cereus heamolysin BL enterotoxin (HBL) was detected
using Bacillus cereus enterotoxin reversed passive latex agglutina-
tion (BCET-RPLA) kit.

DBacillus cereus non-heamolytic enterotoxin (NHE) was detected
using Bacillus diarrheal enterotoxin visual immunoassay (BDE-
VIA) kit.

9+: Detected.

9-: Not detected.

(72.7%), 65T (54.5%)°NA AZ= | nhed =4 FA=
7t 22 AEES UMY ok AE4A #

TF ZF 505 (45.5%)004 AEE o e Ef
Hooew entFM A=A FAAE 1135 5 104F
(90.0%)°14 HE= 7H =& HE &S Yehidh +
EE5491 CereulideE A8l ces A= 28]d e
B. cereus T EHE FHo] TEY 455 @A ¥
e w22 Aoz yehyth AR 1 SN
2¥ Staph. aureus 5v+T9] FEA Aike ARAHR= A
54 AR AgA3e) U35k SEA~SED 4 =
A7 BE AEHA GUT B cereus A=A A4}
HBL 54w 29 11735 5 87T (72.7%)°14 A&
AoH, NHE H4e 1195 F 595 (45.5%)°14 A=
3 HBL# NHE Z=4 5 sy o[4S A4ksls B

f

Zz =20
o T

cereus 45+ & 10 &F (90.9%)= YElgt. 53], &
¥ 114579 B. cereus % 3dF (27.3%)= HBL F=
29} NHE 545 SAl0) Aatste Aoz yehgth
Staph. aureuse 5427 2F5o EZ AAATEA
sea~seq 5 & 16%2] Staphylococcal enterotoxin (SE)
AA7Y BALESL 91 9™ Reversed Passive Latex Agglu-
tination (RPLA) kitE ©]&3l A& & U= Staph. aureus
d5ae SEA-SED 5 § 4 TRHE 4 H] itk 49
A F 1659 Fusd A} 4579 54w

5 AEHA Kot ofdoly] frokse]l & AL 5 AR
St A LB E Staph. aureus?l] 23 A& WA 7}
TS W AeE Add £ oy mg P AFE
DA S o &3k BA1o) A3 Staph. aureus, pathogenic Es-

cherichia coli, Salmonella spp.s= FTL& 25 U A

AEolgal d &3kl Qo] & M T ALES
sk x]&2Q1 A7 dast Ao

B. cereuss= THIFI 547 HTE
UE AJAFF2A FHEY F54
nheABC, cytK, entFM 5-°] o =
AT, B, cereusd A=A AR A A3} hbIC, hbID,
hblA AR}y 24z 727, 727, 54.5% FAZEE I nhed,
nheB, nheC A7} Z42) 81.8, 72.7, 54.5%°1A HEF
RO oK, entFM F=4 Fd2= ZH2E 455, 90.0%
AZHAT. o83 A3t FWolA EelE B cereus?
hbICDA, nheABC, cytK 352 57271 712t 90.0, 94.2,
52.5% HAEEAtHE BadP vE)] @& &8-S YeER)
RO entFM §54 AR 749 65.8%°] HEES
HeAtHs Barol ) vjg] =& HEES YERlo] Staph.
aureus BT} B. cereusdl 23t 21F= 9dA]o] =& Ao
2 AGHAT B cereus?] S2E HBL, NHE, cytK,
entFM, Cereulide 5-°] €214 312" HBL &54w hbld,
hbIC 2 hbID FRAAZHE AJAHE B, L1 2 L2 F54
dide] 5o g FAE] o 374 #4847
BT Qlojol AFEg dozintal B EIY NHE &=
AE nhed, nheB B nheC TAAZEFE] A4HE NheA,
NheB ¥ NheC g54 Tl o] 2558 WA Al7|= A
o2 B JYoP. B cereus 54 AF A3} HBL %
S40E 72.7%, NHE Z54E 45.5% HE AL HBLY
NHE 54 5 shy o3-S AMele B cereus d5<
90.9%= UEISTE olelgh A= of"olF fro} &oflA
2E B. cereus A4 APAI HBL FELe 50.0%,
NHE 54= 43.8% A AT Bieh fABEAY o
A =2 AFom HujoA] EEE ] B. cereus
7} HBL, NHE & & 7}A] o]de] 548 Aiksite
Hop0 AA|sh= AFHEA ofHolF] frotEe] & A
T F80F ALl A 29H B cereus #F2 i
2k ol e AT f1d0] AEshe AR AdEIT
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= 77 A E 2
Aot FEE AFE AR 54 A E AEA
13 b ARE e S48
AEE FHetaA} ojdol7t & AL & FEOE AN
= 7 220 *F A T, AR T 1hHE AU
=z A 74 4 6.2 log CFU/100 e 7
ZHAT JAFFE FHd 4.1 log CFU/]OO cm’E AZE
om i AR A e A 74 F 47 (57.1%),
AR S e s 157 El:roﬂf\i (100%) AZ=A
o ool ALE 9] HAlE LY=ETF =A YERY §
9] YA At A B AEETE B o B
she 59 B Wy side] Hask Ao=w dAdE A
Salmonella spp.2] 74 A AHEH BE FHA A
=5 A 9%9}01/} Staph aureuss 2270 & 57A (22.7%),
B. cereus= 1171 (50.0%)A HAEE o] B. cereus 2B °I
7 A L?} Aoz Yelstt}, Staph. aureus =4 A
et 54 Tild e »E BEAE oy 7 54849
11#—?94 B. cereus H=4 F-AR A¥ A3 wbiC, hbID,
hbld ARy ZVzy 727, 727, 54.5% AEEIL nheA
nheB, nheC f+A27F 242} 81.8, 72.7, 54.5% H=H3
o cptK, entFM F=4 §AAE 22t 45.5, 90.0% Zﬂg
H Q. B. cereus F=2A “'@71-»]— HBL A=4AE 145
% 8 (72.7%), NHE = 5T (45.5%) AEH
A3 HBL¥ NHE =4 5 3}‘4' ol’}& AAtet= B
T 103F (90.9%)Z YElSth o odd
B. cereus 750 WatQF| WE AFE Ao =
she o2 Yeht A £ e Fo] B AFES
aejsteiof & o ® AGEIT

gEa

cereus

l

ADE
o] e A/ERARAATY AT RAgeR 4
A8 A=A Ao A=PUY
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