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ABSTRACT

This study was conducted to assess the microbiological safety of leafy vegetables supplied
for school foodservice in Gyeonggi Province. The study consisted of two stages: distribution
and production, with sample collection and analysis conducted in 2023 and 2024,
respectively.

In the distribution stage, samples were collected ten times in 2023(April, June, July,
August, and October) from lettuce, chives, and head lettuce at the Gyeonggi Eco-friendly
Agricultural Product Distribution Center, which supplies vegetables for school foodservice in
Gyeonggi Province. The analysis of pathogenic microorganisms showed that Staphylococcus
aureus was detected in lettuce and chives, while Bacillus cereus was found in lettuce,
chives, and head lettuce. However, the detected levels of both bacteria were below the
food poisoning threshold, indicating that the contamination was within safe limits.

In the production stage, samples were collected three times in 2024(April, June, and
August) from three farms supplying lettuce and chives for school foodservice in Gyeonggi
Province. The analysis of pathogenic microorganisms revealed that B cereus was detected
in 92.6% (50/54) of lettuce and chive samples, 100% (54/54) of soil samples, and 94.4%
(17/18) of agricultural water samples. Nevertheless, the B cereus density in vegetable
samples (0.62-2.75 log CFU/g) remained below the food poisoning threshold. S. aureus was
also detected in two lettuce samples; however, its level was similarly low.

Therefore, although B cereus and S aureus were detected in vegetables supplied for
school foodservice during both the distribution and production stages, their low levels
indicate that the vegetables were microbiologically safe. However, given the potential for
microbial contamination arising from environmental fluctuations during production and
distribution, ongoing monitoring and enhanced hygiene management are recommended.

Key words: Agricultural products, Vegetable, Pathogenic microorganisms, Foodborne bacteria
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h S
Az A7l og avAe] B Fr2

7 2HROE YoT WEss Aol
Z7beka Qdrk olo weh AdHel Y P Ak A FRE 20104 oF AYF
20%% HASGOR, 2020dE A FRI 1= Ao FAHIFEFHAERE
Ak 202D, ER, 19l 7b % o] shTel FbE sl 247 HAT 5 ds
A9, 28F A Ak, AUE Fo| AdHe] B4R AN AUE T2 )
93 QK@ FAA FREEAL 2006, Lo ALRE WG 4T H97)
ol xe) FYolA MAES AAZ 7187 A3, ¥ 2 §F GANAY 2o]
JHE #A8 sbsAel Eol 78 4FE U 4F F SR LA Ak g
MR AASE AsRel AR HYS Fuste Qe AFE AP 9%
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_ o e s
G TRT BAF
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rlo
fu)
ol
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AU
{0

Aol 47A% fFol B + Atk A2 A =oIA FmFHI BAY AFF At
&Aooz BRI glom, 2049 JF AVE W SmFAN BAT AF%
AaLE 8RR, Bl 4% AliLe] 20%E AXSHATHA F el EAA), A7
ST ASHE FARS FHES D WA AAE B3 U AR A4
o FAAL Yot 4FF AT BT MY AAE ANHA 21 Yol FFY
el Ael Pl YE 29 ool tigt AAH 2AE ABH Aol ole] upe}
SaFY FAE FF L YABANA] 0f HHE 2AHL, 0§ WMoz
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, BE ANEE 9B dHE APA7HA 2wERlal, A F 2443 ool

£ 1 AR ARFE 9 AVE FAE P 58P RS

Ng A#RE A AAN] ! HET :
e e T

49 6 6 6

AR 5 64 6 6 6

P 74 6 6 6

84 6 6 6

10 6 6 6

3 A 30 30 30

. AR FA T, B cereus, S. aureus 7 w#FE-A

AAWA A (LM F5, N+, NZAFD)I B cereus, S. aureuse A HFwA<
A AA 25gS FHshe] HFAY ]2 9 <4=(Saline, Microgiene, South Korea) 225mL<}
T & 283 #AsEIAT. #AslE AlEe BHAZAASE o835k 104
A s A T AR BEATLS T2 MY ImLE HAZIZEWRA(3M petrifilm,
3M, St. Paul, MN, USA)ol| &F&91oH, B cereus, S aureuss= =¥ 3149 100
uL Z+ZF MYPA(Mannitol Egg YolK Polymyxin Agar, MBcell, South Korea), BPA(Baird
Parker Agar, MBcell, South Korea)ell =43t vt & colonyE AstAth v
212 YA S aureuse 35C ol A 4812, WA+, A, B cereuss 35T
oA 24 Zto 2 JFATH

o}, WA NAAH, B cereus, S aureus, Salmonella spp., L. monocytogenes 37312

H B cereus, S aureus, Salmonella spp., L. monocytogenes © A E2-&
A A 25gS FH3k TSB(Tryptic Soy Broth, MBcell, South Korea), UVMB(UVM
Modified Listeria Enrichment Broth, MBcell, South Korea) 225mL<%} &3+3F & 287H
A3} TSBollA #&3tE AlgE 35CoA 24417, UVMBOIA #23td Algs
35C oAl A 48417t vl FstR e DNA 5% & PCR< X 3stAith. B cereus, S aureus®)
Ag Aol FE Alg el FUHH R =4 FHA 245 PCRE 1883
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A 2 gy Qo[ AudE FaivdE LddH =4
AR AR a2 R
ANE D Ay A71=31%84

/J—\:HX—] oz u]/\gg oo =

HEFE 2 3 BklA BAE B 5YE45E @ 35049, 69, 89) A=

stk AFHE AR T F 29 #Zo] AF 273, FF 214, BEY 541, Y

o 3 =

187 5 % 216719 A% FUSAT. FHEY Ege o =
Agstel AAHAL, FUSFE B AFHE o83kl FYHAL. BE AmE
W EE AP ewEon, AA F 2442 ol 4EL AAsHAT

v A FEA A, FrAE AR 2 A EA

AR A (LR, g, WAdHFH B cereus, S aureuse] HAFEAN 2
QRN B cereus, S aureus, Salmonella spp., L. monocytogenes 2] A8 <Ag 1D}
A3l ‘:‘”o}"i"/‘r

2. ME AL B AE e 2 SR RS

ANEF
NE AHZAE NE AHAIZ] . .
$3 B3 Eg zfﬁ
=
S e e ) 9 18 6
N 62 9 9 18 6
GE 57} :

8d 9 9 18 6

3 7 27 27 54 18

AES REHE ANEURASLERFALNA AAT 45,

A71A Y gtuga] FAES
¥, B AZYE YR ZEA T, B cereus, S aureus® HAHEAM A= E 3,

o 7+7t 4.96-6.76 log CFUlg, 3.58~6.50
log CFUlg, 5.49-6.83 log CFUlg +Z0% AZ=glon, tﬂx&&%&% 7k7+ 1.13-5.15
log CFU/g, 0.09~4.52 log CFU/g, 1.29~

G5l SAT AROIA SAE AEs} ERes, ot 483 10U FAT AR
wo} 7)eo] Bgd 747 3014 aio] = AeE AARY, OFTE A

Alesey ¢ 637



A 64¥ 0.284+0.68 log CFU/g, 74 0.25+0.62 log CFU/g, HFA 7€ 0.53+0.66 log
CFUlg =22 A=HAoH HUA oAFRE =A% A3 25 AU B
cereus= “FFlA 1.09~2.46 log CFU/g, ¥’dFlAl 0.00~1.98 log CFU/g, FFolA]
0.81~2.51 log CFU/g +F2o.&2 Yetton 3o drrl Jdos 3e Ao=R

FRAH[T. ol FFF7F IFES AAR & FEHV WEeE dAdHT. B
cereuse 21F W =71 6 log CFU/g o] 3 Y AF AFs5S fdste o2 d8A
ASI(FDA, 2012) & AFoH AEH HEE & u 255 4 AL ¢e &=

e

o2 FriEAY. A 520128 AFdAE P rtES} ARPAFANA FR g
A% Ay AN, tiZFH/ ", B cereus7t 2+ 5.01~7.44 log CFU/g,
1.15~3.52 log CFU/g, 1.35~3.29 log CFU/g ¥ =2 HZ=F oM, 7]20] & 54, 8¥9
AAG AZoAA vHAE LE=7 O A4 ey B AT A3t fFARRE e B
At Koseki¢} Isobe(2009)= 45 15 Al 2571 Wl HA AAIAA olst=
FAEHA S A FEHRHANAN HEF L=Vt F1E F Aoy RausPed,
ol 1HET W F4E fF A FTAR] A" & o838t FIvAAESY S

T 1= )
s A3k Zo] T8 Ao E ATHAT

o o

AAY & Y&

oy SuAE Az PP
2R T
= + o, . + o, . FE o, =
WV e 32 A9 Fan A2 A0 55 de a0
I 571%058 500 651 _ND - - LI3=161 0.00 411
62 592+0.76 473 6.76 0.28+0.68 0.00 167 4.00=1.33 2.70 5.82
A

g  7¥ 6.76+£0.53 597 7.30 0.25£0.62 0.00 1.52 5.15+0.88 4.13 6.28
8¢ 6.25=0.58 540 6.90 ND - - 461%+1.30 2.85 5.94

10¢ 4.96+0.66 4.34 5.80 ND - - 1.85%+0.92 0.82 3.05
49 3.58+1.22 2.07 4.98 ND - - 117%£1.30 0.00 2.76
62 5.99+0.42 537 6.42 ND - - 2.36%+2.26 0.00 5.85
FdF 7€ 6.49+0.65 560 7.33 ND - - 452%+1.78 2.51 6.73
8¢ 6.50%£0.29 6.24 7.04 ND - - 431%+1.43 2.24 6.31
10¢ 5.97+0.22 5.76 6.28 ND - - 0.09£0.21 0.00 0.52
449 549+1.35 3.60 6.92 ND - - 129%+1.42 0.00 2.74

62 6.34+0.79 548 7.29 ND - - 3.44%x156 1.22 5.28
5 7¥ 6.83%+0.35 6.16 7.08 0.53+0.66 0.00 1.52 4.20+=0.85 3.13 5.27

82 6.10+0.37 553 6.63 ND — = 400+131 175 526
109 6.21+0.83 503 7.01 ND _ _ A76+097 344 6.25

¥ ND: Not Detected
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£ 4. A7 FEAA FduFa ANAFY B cereus, S aureus B EHEA A}
(&4: log CFU/g)

B cereus
e ZAA 7 .
2 tA17] g_lg%&:g_iﬂ S 2 S aureus
44 2.13+1.86 0.00 3.48
6 2.46+1.35 0.00 3.95
5 74 1.12+1.25 0.00 2.52 ND
8¢ 1.72+0.93 0.00 2.52
10¢ 1.09£1.22 0.00 2.92
49 ND - -
64 ND - -
FEF 74 0.30+0.74 0.00 1.82 ND
84 1.98+1.36 0.52 3.64
104 0.22+0.36 0.00 0.82
44 0.81+1.40 0.00 2.43
64 2.16+1.33 0.00 3.76
5 4 1.72+£1.41 0.00 3.30 ND
84 1.62+1.38 0.00 3.48
10€¥ 2.51+1.67 0.00 4.19

% ND: Not Detected

FEEANA FART FuFgHE T, T F
H o

% 58} 2l B cereus= E A E 307

%:_
3k, 2021). 2 B AFolA AEH B cereusd] WEE Bo FFolglon, AEFE
1 S1EA S e Zloz wAnE

S aureuss “3F AN EAA 27, BF ARA 11 AESEHJ o B A=
Rttt Itdo 2 § aureus= 5 log CRUg oPde] =04 AF5S 788 & e A=
A QOeM(FDA, 2012), & AollA HER 52 ool mIXR] o} 2155 WA 74
vko 7oz JakEQlth
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3E 5. AZIE FEEA Stalgd AaFe Ferde A A3 (&1 2
[e)

2+ }‘?;]} ANEF 333%’_1 B cereus S aureus L. monocytogenes Salmonella spp.
49 6 4 1
64 6 6 ND

T4 6 ND 6 1 ND ND
8¢ 6 6 ND
10¢ 6 6 ND
49 6 1
6 6 5

T+ 74 6 ND 3 ND ND ND
84 6 6
10€¥ 6 6
49 6 2 ND
64 6 6 ND

| 6 ND 4 ND ND ND
8¢ 6 ) 1
10¢ 6 6 ND
4 18 7 1
62 18 17 ND

&4 74 18 ND 13 1 ND ND
84 18 17 1
10¢ 18 18 ND

A - 90 ND 72 3 ND ND

% ND: Not Detected

e A o A —rﬂ?‘l ShalgAl8 A, FEF BFolA AEE B careus 2§ aures®]
2 B A= 86, ¥ 73 2ok B cereus H4 B4 A AAN A5ES sk A
A 7 2KbeeT, ent FM), 884 =4 FAAKNDIO), vl88A A54 FHAHNheAd), Al
=4 FAHyK= B cereusy’t AEE 657 AR T 59~637] AlZolA S WS
At dd FEY A F5S FEstes 7EE 54 FAACER)+= B caeust AEH
N8 = AT AZEJTE =3 S aureus7t AZEE A, B3: ANBAgAE 54 &
A7 AZE=HA &gtk 72 520092 thFet 2 FAAA E8d B caeus 257450 o
3l Z4 /fRA B4 A 354%7F Hol =4 A4 /-2-xHhbIA, hblC, hbiD)E, 49.4%7} Nhe
=4 A AR NheA, nheB, nheOE, 72.7%7} entFME, 29.2%7} cytKE, 46. 7%7} beeT 74
S B35k e, 5ute] FEY 4 RS Evo}ﬂ Atk Husiyh B A
oA FRIE =4 A HAE BlES IF Zo|7t JSlont AAR F4 frRke] AHAE vlsol
TEY 4 734 HF vlekRn 453 A vehd Holld 2 20092 A7+ e} Ak
S Bk

_i

<y B!
o

t
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16
11
17
18
62

(F4:
ent FM

15
10
17
18

60
=4,  nonhemolytic

cytK

48 QRIS MY

16
12
16
18
62

NheA(H]-&-&4

enterotoxin), cytK(Cytotoxin K, A|3Z=2y), ent FM(enterotoxin FM)

% ND: Not Detected

NheA

16
16
18
59

hbIC
=2,

CER

hblC(-8-8 73

17
12
17
17
63

F2 AALFQ B ceeus

AT beeT

1.
17
13
17
18
65

kel
o]

=

2 B cereus
A
18
72

NE

A7

)
104
104
10€

6. A7 FEEA
E

%  beeTlenterotoxin - T), CER(cereulide),

45
]

-
it

z)

()

N

seg seh sei

see

ND
ND

sec sed

seb

AZ7AF sea

N
il
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AR 2> gtugd ALF AuAE FavdE LELH ZA

A7IA S stnF2 BAES GEIE AFE A R AFE 9D FP3AEY
A7/ QAR FANTF, B cereus, S aureus®] RAHFEA A= ¥ 8, X
A Az dwAFE, WFTT B cereus?] LVEE .03 log CFUlg,
0.55~1.97 log CFU/g, 0.62~2.75 log CFU/g +&°]3loH, & 2o] =YY 8Yol 1
AE W57t Frleke AF%e Bk olgd dades 2571 %%‘E}E oAE5Hol 3l

N
~
[\’)
_ U‘I
CD
O

ngEo] F2& JlsAo]l Eon, H4AE A obdA AE SHolA oJEHd B
o A AT BR3HE AAST o9} FASHAl A 5(2013)e] A A
AT ARAANA AFF IdatMdF, tZF/OIZTFTE, B cereusel WUV Zhzt

4.57~6.56 log CFU/g, 0.00~1.67 log CFU/g 1.23~2.18 log CFU/ge.2 AZEgon, 7]
2ol EUYY A7 vAE WEVL FUbste S Btk TS B AFolA AL
GART fFEdAdA AYAEM T D7t Ao E 2 ek RYed oe
fre ¥ AZHAAAA mAE] S AU FEAA T wat 2] IS ke
dol &7] Wl o E e

/\I-ZXHHH EO}:O]]/\-] 7J§Q g__]u]-;q]:-,L ]:HX]——?— \:HZ]—‘_ 9] I R=R 7_]1-21
log CFU/g, 0.00~0.14 log CFU/g, 2.27~3.90 log CFU/g 2.2 UEltom, Al7|E=Z
& ApolE HolA Fth. EIF AT WU ARE AR A
HAqct. B cereus WEE 5.30~5.37 log CFU/go.2 AFolA A=
_/[:_%o]oqq. o]b Bacillus d\_o] Eokoﬂ/ﬂ 7].;<l- u}o] H Eg]_.‘i 4 =
A0 W (ASM, 1994; Bergey's Manual Trust®} ASM, 1986), ©]&3+ EAS v uw A
oA HEH B cereus?] FL LEYS EYY Tl B Ao AUEG

TAEFANA HAEH AT A= 0.22~1.40 log CFU/mI o] oH, tiA+,
AT HEHA FAUth A gdolls sHE&TFY HAAE FE7]F0)
AA oy o FAZ|EH v w B AFNA ZAEE FHET
o2 kS FEYES YEPHIJATHEDA, 2011).
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38 AIZIE AtEA stuE dF B edeA e AR EA T BEFEA 2

(F9: log CFU/g + ml)

R QA g T
A7l mz Ha g %7 H2 H9 ¥7  Ha: Iy
49 4.25+1.12 2.82 5.88 ND - - 1.37£1.38 0.00 3.34
Ay 62 47309 2.99 6.06 ND - - 0.55+1.65 0.00 4.95
8¢ 6.03+£0.10 5.88 6.23 ND - - 1.97+1.48 0.00 4.21
49 7.68+0.11 7.56 7.88 ND - - 3.90+0.76 3.01 5.43
EQF 62  7.29+0.19 7.06 7.62 ND - - 2.27+1.83 0.00 4.70
8¢ 765+0.10 7.54 7.80 0141043 0.00 1.30 3.71+0.66 2.94 4.79
4<€  1.40+099 0.26 2.06 ND - - ND - -
AL 6¥€  0.22+0.33 0.00 0.60 ND - - ND - -
8¢ 1.13+1.09 0.43 2.38 ND - - ND - -

¥ ND: Not Detected

E 9. AIZPE AAEA g A 9 FARAE B cereus, S aurens RN A3
(F9]: log CFU/g - ml)

A8 A b cereus S aureus
A7 e A Hd
44 0.62+0.97 0.00 2.52

Cn 6 2.712+2.12 0.00 5.30 ND
84 2.75+1.13 1.52 4.36
44 5.32+0.21 5.04 5.60

Eof 62 5.30+0.42 4.60 5.88 ND
84 5.37£0.35 4.92 5.82
49 ND - -

THET 6 ND - - ND

8¢ ND - -

% ND: Not Detected
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rSl
o
=2
o
_1
X
N
J%
ELJ
1>
oo
o
Bl
W8,
i

U Fav|AAE AN Ade
% 10JJr 2t 29 2 637H NE Fdl B cereuse 35 NE 2T F 267, EY Al
217N & A7, w485 /\l‘:'— 97 HFolM HEH ] A= RI=r} vl =30tk o= B cereus’t
A8, 53] EQkd] dy RExam FEI o= Xd*ﬂﬂ o2 HY
(APHA, 2001). 13U AFollA AEH B cereuse] DEE AFE iy 7)&E WUx o3z
el 255 1 AL B2 ZAo= Az

S aureus= ZAP7Y BRF A5 AlBolA 493 8ol Zb 1A NE HEE 7‘454]]495

AZ N7 o Yo, AR olMe AESEA SdtiE 9). w2 dld HEd
T2 AT WY 7IE olskE UEht A WA f1@Ade] vk v o s SAdE itk

N

=<

10. AI71E A stug4d 45 3 sdede FeividE A4

1

23}
(9 2

A

AR A7l ANESF ?ﬁ%g B cereus S aureus L monocytqgenes Salmonella spp.

44 9 8 1

&5 64 9 ND 9 ND ND ND
8¢ 9 9 1
44 9 9

EY 64 9 ND 9 ND ND ND
8¢ 9 9

o 44 3 3

%; 6 3 ND 3 ND ND ND
8¢ 3 3
44 21 20 1

2A 64 21 ND 21 ND ND ND
8¢ 21 21 1

IdA - 63 ND 62 ND ND

% ND: Not Detected
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N FAZ StugA§ 45 2 sHSAANA HEH B caeus I S aweuso«l
A= T 11, 3F 129 Btk B cereus B4 A A AAE AE5E5E fES
ZAZHbeeT, ent FM), €34 54 FAAKWDIO), WI&EA A543 2HNhed), /‘ﬂ
AUyt = B cereus’t AED 627 A5 5 54~6171 AlSA FA ¥
A TEY AFES 8% TEY 54 FAAHCER)E B creuws’} A&
AT AEHAT o123 Ai= B cereus d57F F2 AAME 255y
Z‘]X]—*‘ B3 S ARSI fARSE dTtelA 7 5(201D)2 S5}

7ol AHHZE AZoA Eeld B cereus 7 BF AN 54 fRAE
Aon, FEY EZ4 FAAE 7F = 21%9A4% AEHAT L B
AT AAe} FARE AS UERATH

S aureuse 35 AEAA HE NIEE AEEH o ASH ol sl =4 A E4E
Skl éﬂr A=a FAAR] seart ERIEACE S awreuse] 7= 4x(staphylococcal enterotoxin)+=
21F 9 SN SAehs AAA e, Al5Ee 2 AYsea) DF(sedo] dlo= <
4 JtiAtanassova V, 2001; 7 5, 2000). E3F A 5000 % ErLE T4 532 ALK A
23 S aureus 14317 F 129070014 sea J4 AP HEES] £ A7) FARE AEks BT

ft
i b

E:‘O:‘oJ

oo d

>
—

5

i H
feo r:i rﬂ m

i AR Y
o o i oy A

;9 rﬂ

_0|L
H

F 1L A7 A St 5 B sdRE e B cereus =4 w4 A

]

(&9

ZA} B cereus Fa& fAA

A2 Alg
] A7 VBT H2A% peeT  CER WbIC NheA cytK ent FM

44 7 7 7
64
84

o
+

44
64
84

f
o

44
64
8¢ 3

W WO © OO © ©
W WO © ©O|© ©
W WO N N© ©
W WO N N|© ©
WNO N OO O
W WO GO H|© ©
W WO OO0 ©O|© ©

olo off
4y 2

w

3

w

3

w
w

—
[ep}

16 20
19 20 20
8¢ 21 21 21 21 21 21

4€4 21 20 17
Al 6¢ 21 21 19

17

P>
3

Do
—

*:,‘m»moo%%%m.nm%%m

el - 63 62 57 97 54 57 61

% beeTlenterotoxin - T), CER(cereulide), hblC(88A =4), NheA(WI884 =4, nonhemolytic
enterotoxin), cytK(Cytotoxin K, AMZZ24), ent FM(enterotoxin FM)
% ND: Not Detected
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3120 A7 A staEd 5 B edRAE S aureus S4B A

G )
ZA 4 {H%
NE F NEP S. iuregs :
A7 HEUT gsea seb sec sed see seg  seh  se
49 1 1
A= ND
8 9 1 1

A71AY stuw sAES dEcte B3 sUkA 7S F5 2 9

3 B4 Ave # 13, F 149 2ok
¥ UYukAF WEE 6.31-6.88 log CFU/gO.2 Al7]¥ |53 SFo]Y)
= 77+ 1.37~3.56 log CFU/g, 0.67~1.78 log CFU/go.Z

>
N
e
do
S
A g
)
Y
Sy
3
<
&
9
S
g
®
2
ol

2487 QEow AyztEtt waekA 7]eo]

o
To o] favigBo] HERZ Hold 4 Ut 82

=2 o544 =

Ok Bop FAS YA#AE 7 L7 25U AFEY ke 2=V A Y
Bl ol f-& FFU) AFERT An] A ESH O UHSA AEFs7] WEA
Aoz AdHY AFE Au A EGozRE I AZE Fi AFIAN, BE=
B ollgt £7] ot EYH AR AR WS HEste FEHE AujEY] wWE
olth. ol AF, FF FUloA FHE ESdH wHETY ik UETF fFARE
FTEYAE BFo Al U=V =4 JEG dJe®E g ¢ o =g
Arumuganainar Suresh 5(2009)2 E|H] R<sgA oA E colvt 543 At Bil
gk vl glom, o] WE<s HH| AME Al WA 29 JHsAdol des UERdTh
ol AxE 1T wl, F5 o] EY WHI FEHE ApiE= =S Al A3
ANXE RIEA s ERIE AMESHL, 7 Soe EY REe U AASH,
X% W FEAAAAE w2 E9S HASE & v v WE vEd davt
ATh T3 8 A AE mHe] AESE vAEY] UEE Foly] S8 3 A
Ay AF B =9 59 F7HQ0 AT Wl disk A7 B8 Fow wd

Aot
FAEl BEolA HER dRbAl, i, tidTe] B 42 7.20~7.80 log CFU/g,

0.00~0.41 log CFU/g, 2.86~3.95 log CFU/g %o 2 Jeldon, fawe A% A%
HA FAY nF AEFHJoH, WAL A AUt B cereus UE+=

Rt %y
4.85-5.23 log CFU/go.2 BZoA HEH WEHTH %9t} o]S RS u HL3o|A
AZY B cereuse] F8 238YL BEYY VAo 2 ZoE woHT
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F21XIYG SnIN KMAR QEHOINE HERPIE HY O

EFHgTolA LukAl#, WATFTE, B cereusyt AEHYen HAxE 47
0.69~1.09 log CFU/ml, 0.00~0.07 log CFU/ml, 0.00~0.15 log CFU/ml +¥=°.2 YA YE}
w3 502D At Ak AR 15709 AR TAF AN T
Y=7F 0.87 log CFUmMIgt B astom, B AFox AR B3 #9859 o
A AEE olht Be FFEo|QY. S B cereus’t AEHZ AL
vrol FYP8F AFAA {8l Tt Be AR ATFHUTH

v

d
bl
N

%13 A7 AREA StaFe 3 9 w8 dAATAT g 2
(9]: log CFU/g - mD)

e EA THAZ B E s
A7l B®  Hax AY B® A: Ad ®F Az H

49  6.87+043 6.20 7.55 ND - - 137178 0.00 3.95

B+ 6¥€ 688048 6.33 7.44 ND - - 1.84+2.06 0.00 4.94
8¢ 6.31+0.85 502 7.79 ND - - 3.96+096 2.16 5.01

49 780+044 7.37 859 0414080 0.00 1.82 2.86+0.39 2.43 3.66

E 6 7.25+011 7.05 7.44 ND - - 3.95+1.06 2.54 5.23
8¢ 720020 6.91 7.56 017+051 0.00 1.52 3.42+0.72 2.26 4.26

4<¢  1.09%+0.98 0.00 1.90 ND - - ND - -
THE8T 6€  109+09 0.00 1.79 ND - - ND - -
8« 0.69+0.39 0.34 1.10 ND - - 0.07+0.13 0.00 0.22

% ND: Not Detected

£ 14 APZTE LA Sagd B5 9 4P B careus S aureus R A
(F9: log CFU/g - mD)

N ZAF B cereus S aureus
A7 Bt HA =2he i
494 0.78+0.94 0.00 2.12

HE 6¢ 0.67£1.01 0.00 2.22 ND
8¢ 1.78+1.36 0.00 3.08
494 5.23+0.37 4.52 5.78

EY 64 4.85+0.42 4.20 5.37 ND
8¢ 5.03+0.16 4.82 5.33
44 ND - -

Y8 69 D - - ND

8¢ 0.15+0.13 0.00 0.22

% ND: Not Detected
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A oA FA% StugAE B3 2 sAAEY FandE A EN A=
% 159 YJEMT. =AM Z 6370 AR Foll B cereus= FF ANE 210 F 2490,
EY ANE 217 5 A, 5987 AR I F oA AEHith HE Vs AT
AFEAA B9 B cereus®] B Aes U 7IE HWE olstE vERht AA 4
T5 4 AP EE o E AdEHATH

=

15. A7 AAeA Sagd B3 3 sdede] fainide AR A

(&9 A

Mo

1 2] A)
ANz A7 AT 51 L;z B cereus S aureus L monocytogenes  Salmonella spp.

44 9 9

75 64 9 ND 7 ND ND ND
8¢ 9 8
44 9 9

EY 64 9 ND 9 ND ND ND
8¢ 9 9

N 44 3 2

%2 6 3 ND 3 ND ND ND
8¢ 3 3
44 21 20

24 64 21 ND 19 ND ND ND
8¢ 21 20

dA - 63 ND 59 ND ND ND

% ND: Not Detected

AAGANA FAR Tugas F
= X 169 Aty £4 4 3
E4 FAARKNDIO), BIEEA AE4 FHANNed), AIE=L FAAH K= B cereus7t
597 AlS F 56~577] AlECA S WS YERTH WH FEY AF5S

TEF =4 F32HCER)E B caeust AZH XNE F 26700045 gl

1 T
[t ox ﬁd

rr

Jo o oo

i
o

]_
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48 QRIS MY

Al
o

X
NheA cytK ent EM

=
hbIC

CER

7%  beeT

REE % cereus

o
A7

A&

3
3
3

44
64

Che
&

8¢
44
6
8¢

20

17

20

57
nonhemolytic

20
16
20
o6

R

19
17
20
96

20
17
19
56

20
17
19
96

20
19
20
59

21

21

A

16
26

21

63
¥ DbeeTlenterotoxin - T), CER(cereulide),

NheA(H] -84

enterotoxin), cytK(Cytotoxin K, A|3Z=2), ent FM(enterotoxin FM)

¥ ND: Not Detected

),

hblC(&-&84

nAE 24 Ax, B ocereusd] AE WE7F =4 UE

bich ohak, A

23]

(?_]__

=8

94 w7}

Eis

-l;<«]

!

fre GAIA S

bof A g

S

EUEEo] 2o
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A3 dukAld 2 T 25T AR 49, 1020 A AlSRT 6~8€ o
ZAFE A BoA EE ATS HYgow AT AFe BFoN Az
0.00~0.28 log CFU/g, 0.00~0.53 log CFU/g =22 = ou YA =AF A3
B Aotk

. B cereuss F A5 3071 F 287M, &
Z 23700l AZEENCH, S aureuss %
HAou AEd dxvt AFs Uy 7|EET gol kAt

ot} S aureus$t B cereuse) =2~ TL‘/H A}t S aureuss E4 FAAY AEHA Z
gtom, B cereuse= AAE AFES fitels A=A FAKbeeT, ent FM), 884
E4 FAZKNDIC), HlEEA A=A FAANhed), AZES4 FAAKCytK7T 6571 Al &
% 59~6371 AlgolA A ‘ﬂ% By, 7FEF AF5& Fdste 7EY

=4 FAAHCER)= 77HoA T AEE Ak

A= 3070 F 2170, == Al 3070
1=
H

_i’_
F AR 20, B Als A He

ot H:

o
=

AN 2> gtagd ALF AR FAlvdE LYLH 2A

7h AAGA Suga A5 2 O A A A8AEAT R FalnAE A
A A AFolA AEdH dukMld, iR T B cereus®l WEv A
4.25~6.03 log CFUlg, 0.55~1.97 log CFUJlg, 0.62~2.75 log CFUJg %%0]%lo.m, 8¢
a7 HAYE WErt FU1ete AFS Bt B cereuss S WER
Hol AFw Jhe e Euth

. AFAu Eokel B cereus5.30~5.37 log CFU/@9] WE7} AFHT}h Hol EoF
710 29 7hsAdol wdon e dF HAEFHJOY HYde gt T
g2l A 2R QublFe] WEE 022140 log CEUMmI S-0lglom], thga, t2
o, FAmAES HEEA okt

o AF 2 O AuSAEd g feivdE B8R A B cereuss “3F(26/27),
E212T), sRETODANA HEHSI, R AlgdA AR 4 271
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FRIHFHANe Y, TEY FAAE LB AT AEHAT. S aureus=

AEF AlgoA 24 A HAAANA, S aureus, L. monocytogenes,

Salmonella spp.&= EE AlBoA AEHA &tk

g ANEA stwga F3 2 O Ao A A ZA T 2 FerAE BEF
4 @Jﬂr FoA HEd dHAF =& 6.31-6.88 log CFU/ge.2 A7

Y2+ 1.37~3.56, 0.67~1.78 log CFU/g

= 7
dEE Bt

w

o8 71301 }?i 8o Fdjxo=z = oA B cereus?}t
A

o, B cereus WEE 4.85~5.23 log CFU/go.2 FFH} Fo} %—%9} =9 0}74]
B cereus®] T8 2¥9L EUY 7teAol w2 AR ALEHAGH

vl A FHE&FolA ARkA, W3, B cereus’t 277y 0.69~1.09 log CFU/m,
0.00~0.07 log CFU/ml, 0.00~0.15 log CFUml o2 HEHIoW B cereus®]
UE7t wol aH-89 AHA] fdl 7teAd S S A0E AGEHAT

A B " O AuiEA e oigk fEivE A B4 A, B cereuse F-5(24/27),
EQHQTI2T), TR E&T@9NA HAEHJoH, Y 54 s dEE AE
NA, TEE F4& A dF AEAARE A AT

oh. % ¥ AAANA T3 A7IAY Sgaga HaFOEE, FF, T fel

=

HAE 24 754 B cereus®] AZE =7t A UEboY w4k=olA AEd ¢
] =]

5. d&Ed
IR AT 2021 B4R F AFEAE AP,
AW, AN 2009. AFE5E %‘%’6‘} Sash Aoj-utde s A# ez AN

x: v‘aﬂul*gg H‘éﬁ%‘ﬂ 2 #AHAA T

A, 9, AkR, 133 Zé%ﬂ. 2005. Xd—r A 7] F22 R A
Staphylococcus aureus®] 2] 9} staphylococcal enterotoxin a, b, ¢ gene 7.
=2 W83 A, 31(1): 23-30.

AAME, °olAY, olAd, FAEYE, WAL, WA, &83%, AdR, IAAY, HEE,
T4, 493} 2011, AU LA NN 8§ Bacillus cereusd =4
AR} FAA e B4 A F s AL 43(2): 134-141.
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=l 4 +& g, 2012. A7E GAFY
HAE QA= 75 21 AL AFAAA I A 27(3): 277-284.
pZs

T
A2, olatE, AN, A%F4,

295-303.

AFolFEAAA, HEE FA.

FFE SN EFETAL 2006, 7FEAE AR A

FFB AN EFFEA 2021 T2 AT AF 2v] 2L

Folz, vl ALY, Bed, fAE, dASY Bz, Heel, Aale. 2021
AE BYEFEAFASNPY  felMF oddy 24 2@ wel@F
E475. F/REDATEIA(FHE Y79, PL-72.
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