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ABSTRACT

This study was conducted to establish basic data that can evaluate the potential
risk of food poisoning microorganisms on leafy vegetables distributed at local food
outlets or produced by growers in Gyeonggi Province.

As a result of quantitative analysis of hygiene indicator bacteria at local agricul-
tural product sales outlets, the concentration of aerobic bacteria and coliform bac-
teria tended to be lower in perilla leaves than in lettuce. It was higher in samples
collected in June than in April and slightly lower in samples collected in September.
When compared by year, it showed a tendency to decrease slightly in 2024 com-
pared to 2023. For both lettuce and perilla leaves, the concentration of aerobic
bacteria and coliform bacteria at local agricultural product sales outlets was slightly
higher than at growers. Analysis of harmful microorganisms for 2 years showed that
food poisoning bacteria such as £ coli O157:H7, Salmonella spp., and L. mono-
cytogenes were not detected, and E. coli was detected among some hygiene in-
dicator bacteria, but they were all non-pathogenic. Among the harmful micro-
organisms, Bacillus cereus had a high detection frequency but a low average de-
tection concentration, indicating a low risk of food poisoning. The average detection
concentration of Bacillus cereus was lower in the collected samples in 2024 than in 2023.

The results of the two-year investigation showed that lettuce and perilla leaves
distributed in local food or grown in farms were judged to be safe for harmful mi-
croorganisms that can cause food poisoning. Most of the local food safety manage-
ment in cities and counties in Gyeonggi-do was limited to the management of pes-
ticide residues, and only Yongin City started monitoring harmful microorganisms
from 2024.

Key words : Local food, Fresh vegetables, Harmful microorganisms
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25 S, A9AA &3 4
A7) Ar1=e] 2FFE g 9
] E=H2 106,588 wkd o7 2013 5704, 96057}, 4,992
AWA A3 Ha glon, 2AFEA AEE A AHF
= 2 AEAEs HYE Be Ao tFHA
- T8 T AP BN WA Aol FAHEC 2
T AT o] B PRI Fokxith. WA Al

A&, BAA Soll Y3 sAERE Aol + U,

< L EARE LEE olFodl= ¢k E] gl ol
2 QHHA FEE Al #eEdke Zlo]l Bastt = A
T oA E. coli, Salmonella spp., Staphylococcus aureus 52| 7
oA e FEvgtE Y O HIHsHA AE Aa, AHE, 2
AERZ I ASE A7 dojua e 1 90 o9 d
< A0E UeRT =& 200797 = A4 A

9] AFEFS O FAEE B/, HEY HAE F4 7]Fol
ol Aol AHE A|Fo] ZFEA,

2H(Salmonella spp.), AW B8] 7 (Vibrio parahaemolyticus)S <
TS, aureus)2 100 CFU/g o8}, wpd &2 Al#-$-2(Bacillus cereus)+= 1,000CFU/g
olste] mAESA Fd 7]Fo] A= JATHKFDA. 2009).
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o felAE AR

Escherichia coli, Salmonella spp., Staphylococcus aureus, Bacillus cereuse] 7738
M-S SeA R AAF 25gs HEeWol Y TBS 225mlo] 23+E HAA e &
< #H7Ft ¥ stomacherZ AEE 283 FAsIStY WA stFow, Listeria
monocytogeness w4317 {J3lA4= TBS 225ml o4l UVMB 225mlE Zxjg] &4
O 2 o] &3l TE 3BTolA 24412 v & FAuteo] 8t e] Quick Extraction kit
o] &3le] DNAS F=3I9 1 HAPA WA+ Diarrheal E colf 4-plex kit I, [IZ,
9] #& Pathogen kitE o] 83} Realtime PCR & AAS g<lsldth. DNA F
2 PCR W3 24L& AxdA Z2EZ| &3t AT 4 F=5Fo] 4
H Afe degde Bty Ao =23 F Vitek2® 23 $4-S
st AlgE AeiA = HUd AT EMBA, Salmonella spp.<= XLT4 Agar,
Staphylococcus aureuse BPA, Bacillus cereuss MYPA, Listeria monocytogeness
OA HiAE o] &3ttt

L S ]

3. 4% 9 1F
7y AlEey

2023 ol = o 2EEFS &, A 22F
k2 z d

4 =
S 2olM 4R, AL, PMFE FUs] AYE TSRO 79 9ol ¥
HE7} ZAFE kel AMEA e BAsE 24 A H ATk 20249
L9, 89 84 7 ke 2AFCSS 89, AAAGe] Ausst SALE M
ST FF, AL 24 A=l s AAIYE LAYSE 2ASAT Aot
FAAGAM AT A= AD 157k 45 2574 SAAGNM Aupsta gl
AY Ts7h 45 157h8 2AFE Hulgol s F3 ol Mgk

20233 A sabE Bulge] AT A BA A 59 4E
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F 1. 20239 AR FA T AEFEA Ax (2+9): log CFU/g)
TS 2N 2N g gx "y wE "x H49
B 4.03 4.00 4.08 2.21 2.15 2.30
5¢ A 6.64 6.57 6.72 4.15 4.14 4.15
FAFF 6.13 6.08 6.18 4.40 4.35 4.44
A 4.81 4.79 4.83 1.95 1.90 2.00
O 74 A 6.18 6.12 6.22 2.76 2.74 2.79
FAF 73 7] - - - - -
Al 6.81 6.79 6.83 3.98 3.95 4.03
9¢Y A 6.52 6.50 6.53 3.31 3.30 3.32
S 7] - - - - -
B 6.56 6.54 6.58 4.38 4.26 4.46
5¢ A 7.09 7.06 7.12 5.20 5.18 5.23
OEA}

F T 6.04 6.01 6.08 - - -
2 6.37 6.34 6.39 9.35 9.33 9.39

A .

/A0 74 Ch 6.21 6.18 6.23 4.39 4.35 4.41
R < 27 - - - - -

A 4.83 4.78 4.88 4.33 4.30 4.35

9¢ Ch 7.06 7.05 7.06 4.30 4.29 4.32
it S e o P - - - - -

A 5.18 9.15 9.20 3.66 3.64 3.68

5¢ S 5.99 5.98 6.00 9.30 5.28 0.32

ST 6.32 6.28 6.34 4.11 4.02 4.17

A 4.43 441 4.45 3.93 3.90 3.97

45O T4 S 6.73 6.64 6.78 3.76 3.74 3.76
i R a- 2 - - - - -

A 6.06 2.96 6.15 2.00 1.90 2.11

9¢ S 7.54 7.50 7.56 6.04 6.01 6.09
i < o7 P - - - - -

A 6.01 2.98 6.04 4.95 491 4.98

5¢ S 6.40 6.39 6.41 4.92 4.85 4.97

T 6.47 6.46 6.48 2.20 2.18 2.23

A 2.95 2.91 2.98 3.51 3.50 3.53

st = 74 i 7.22 7.19 7.24 4.39 4.37 4.40
FEF  BAar] - - - - -

A 6.36 6.34 6.37 3.23 3.20 3.28

9 S 6.30 6.27 6.32 4.63 4.62 4.63
i I o P - - - - -

A 0.34 9.26 2.43 3.22 3.20 3.24

5¢ S 7.31 7.29 7.34 4.84 4.81 4.89

FHT 4.95 4.91 4.98 4.01 3.97 4.06

v 5.03 5.00 5.05 1.60 1.60 1.60

3450 74 S 6.40 6.40 6.40 9.13 5.11 5.14
R a7 - - - - -

v 6.50 6.47 6.52 2.54 2.49 2.59

9¢ i 7.14 7.12 7.15 3.36 3.31 3.40
i i 4 0 DA - - - - -
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L B AFE 693} 920
I 7 logCFU/g o]’do2 =4
57t W A% Bk
BAREe FEE 680 FHT BU©LO) FFAA b A dehor, oy
5 AR BHR AQAHS FE7h 4FRT B AFE BYthE

D A, AF 28% wF AMEuts ALEaERRRIAe] EAAATY o
A7 57 Oa 52 Ao Yelyt(ad 1. 2Z2Fcd /vy E AFE
4 s AUe] BAHATH RATE BEE BY, B, U £02 E%y 4F
ol ZUAAAITL S, HE, 82 & AT TS 82, By, Y £o07 =t
92 A, A3e) TAATH dFET FEE AUNGE 69 FAARIA &
k3l 9¥9 S ABAME TOa HolFow(ay 3), AxEZ vlwE] B 2023 o
vl 202439 tha GolA = AEFS RYTHIE 4).
3E 2020243 v E AR Aa (&+9]: log CFU/g)
TH A WA S 7|8 i Sl Bacillus cereus
A A7l AicF HeE HA FHU 3y FA FHU O HA FHAE FHY
4 A2 407 404 408 ND° ND ND ND ND ND
= 4= 567 564 569 ND ND ND ND ND ND
ooy 6y AY 491 489 493 173 L60 178 ND ND ND
TEE 4 9= 730 720 730 557 554 560 333 318 341
o 7Y 609 607 610 ND ND ND ND ND ND
T = E}7.7(36] 702 714 288 281 293 243 ND 285
o 7 87 - - - - - - - -
44 %% 4.Zg 467 474 428 427 429 ND ND D
o493 486 A 8773857389 ND ND T ND
BAFO) 68 32 93 691 625 510 508 512 ND ND ND
o 7Y 580 583 503 ND ND ND ND ND ND
R 55.738] 576 579 504 500 507 ND ND ND
o 7 87 - - - - - - - -
44 %% 6.54 6.51 662 247 241 251 ND ND ND
e AT AT AT 468 462 472 ND ND T ND
B0 64 ?{32? 13 7% 73 614 612 616 ND ND ND
el S RS 89ND NDNDND T ND T ND
9¢  J= 580 575 583 210 200 218 ND ND ND
19 Aol@w ND ND ND ND ND ND 2 ND 2.48
gol(£0D) 69 ZSlwmaw) 576 572 579 200 195 208 ND ND ND
93 ;fﬂ(ﬁla&@) 598 594 603 ND ND ND 152 ND 2
g Ao maa ND ND ND ND ND ND ND ND ND
409 69 ZAolma ND ND ND ND ND ND ND ND ND
09 7Slznz) 488 485 489 ND ND ND ND ND ND
1 J=@ar 38 370 400 ND ND ND ND ND ND
SH(O%) 69 A :@ar 538 533 542 363 361 365 ND ND ND
09 Aoz 464 459 469 365 358 374 252 23 27
SO 68 Fr@® 471 467 472 344 340 346 ND ND ND
§AROD go) J=may ND ND ND ND ND ND 236 2 26
o 4 @@ 518 500 523 ND ND  ND 06 248 27
29(00%) T
AAHOS) g Jzma) 615 614 616 379 374 386 ND ND ND

J . ND: Not Detected

622 o 20244z AEGTETN
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(&41: log CFU/Q)
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(+$: log CFU/g)

2023 2024 2023 2024 2023

20233 Feiv|ME AHPEA Az E coll O15T:H7, Salmonella spp., L. mono-
cytogenes B HAEF A ¥k o W, Bacillus cereuse= 45O 2AF=9} dAH4F0
EAFE FAFE AYsy BF ASHJUAME 3). =% Bacillus cereus sl
ZAAAAE g A, Ax4 FAAR BCET, Ent FM, €84 =4 f% A<l Hbl, H]

& ?l NheA, HMZZz FHARL CytKel sl oirte Fduiss
Holon, FEF 549 CERS AFE A9ty 345 UYetHE 4).

_1

3 32023 FelivAdlE AR AE S

FRARAA ZAA 7] R E coli EaiOStHl Samelasyp. B cereus L numtpaes

A:F
59 HF - - - . -
IFAE S - - - + -
#0198 AF - - - + -
FF B
09 HE - - - . -
2 L 2k
59 HF - - - . -
OF A} = - - - + -
70 79 AF - - - . -
FyF B
09 HE - - - . -
4E 97
lowAE - e

624 o 20244z AEATETA



FRAZLE ZAA iﬁf’; E coli E aiO5THI Smdlasp B cereus L mmgtparss

agd - - - .
59 dx - - - + -
FF - : : - :
Ay - - : . :
#4920 74 A - - - + -
Py w7
Ay : : . :
o0 dx - - - * -
Py w7
Ag - - - . -
54 dx - - - + -
FyF - : : - :
Ay - - - . :
F420 74 A - - - + -
Py w7
Ay : : . :
o0 dx - - - + -
PP ]
Aq - - - . -
59 AE - - - - -
PP - : : : -
Ay - - - . :
= 79 PAES - - - + _
Py w7
D : - . :
g dx - - - + -
PgE ]
J.ow s - BHE
4. 20239 e vk 2 Alges 54 2449
A 5 BCcET CER HbIC NheA CytK Ent FM
A + - + + +
== + + + + +
okt + - + + +
.o+ HAE - BHE
¥ 7 Z7)E: Bacillus cereus Toxin ID real-time PCR kit
- Bc ET(72}_1,L, enterotoxin T), CER(+E3 =4, cereulide), HbI(&&A =24), Nhe(H| &34
=4, nonhemolytic enterotoxin), CytK(Cytotoxin K, A|3Z%4:), Ent FM(5=4:, enterotoxin FM)
20249 ZAFCAA BT G FFsh AU FANNE LAPEE BB
A3 E. coli O157:H7, Salmonella spp., L. monocytogenes 52| 255 AT HAEE
A egrom, WA A F E cot 699 FU WY 22 ALY §ARO
<) 7Fe] A, 99l % WY 22 A ad 22 AFA H=EHAou
EE yYdAo] gle ¥ Ao E YePYTHE 5). Falv|BE F Bacllus cereus= 7
ENEE oy HAF AE 5= A3 0.78, A 0.27 log CFU/go.2 FE+ Yo}

#lesrisy ¢ 625
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XY A2 TG GHF QCHOINE SEEAM H H2ple g O

3 6. 20243 ZHEE vpd 2 Mg 54 BHEAH

B cereus =4 F38A
B2 =zA 2= -
E EANYL NSS Tuas BET  CER HDIC  NheA  CytK Ent BM
49 3 3 3 ND 3 3 3 3
- 64 5 5 5 2 5 5 5 5
9¢ 5 5 5 1 5 5 5 5
A 13 13 13 3 13 13 13 13
49 6 6 6 ND 6 6 6 6
e 64 6 5 5 2 5 5 5 5
o T
9¢ 5 5 5 ND 5 4 5 5
7 17 16 16 2 16 15 16 16
J.w AE - EAE

¥ 7 ZE7]E: Bacillus cereus Toxin ID real-time PCR kit
- BcET(#= 24, enterotoxin T), CER(7FE3¥ E24, cereulide), HhI(£E A =4), Nhe(H L3 A
A= 4, nonhemolytic enterotoxin), CytK(Cytotoxin K, M3Z%4), Ent FMCE54, enterotoxin FM)

9] log CFU/g 2] log CFU/g

Z2ZFC Y i& 7t Bacillus cereus Bt HESE 2UFE A MU St Bacillus cereus BEA HESE

25 25
20

2.0 20

i85 15

1.0 0.9 08 1.0

) l - . )

&5 —1 e
A A

2023 2024 2023 2024

28 5. Bacillus cereus H&E Sk

TFevdE 24 2A3E FFo ERFoRE &S] st ATEE +FEHL
Je Ul Al 2RFES] R F3e 2AR A g 2250 A
Hele st dAH Ao, EAANFA7ISMEHAAMTE 20247 E F3fv|
Aes ZUEPGE A2 Aoz 2AEY. &AM s7HA w71z 3
A oFstd HAAAAE 2024dFE Frle EHEFE o= ‘g"%%}_ﬂ ZAF=
g A ASE MEHAA 91313}~ Az WAste s7F AFDIE A A=A

I 20243 7E FelrdE EUEPEE AAste] wso] &gsta 9l
‘3} ﬂ*“\l“ Astsrre] A= AEs UIE 2eaAsta medACdA =
< o] FEF FEE St e, FYA= 2023d ARzt
A AEFE el FFEefol tig kG AAE ey 20239 shRE=

ﬂll
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Ay FAUE WY GHF QCHOMYE FEEA R 2RPIE Y ©

¥ 7. ATE 24Zc B2AE ARy A
AT HAXRE 2FTcs 2927 Eo) AL}
- A AL 712 B71IN A o)5) —-w7) B71e 2o
PO ; - JE, 2204 RS WS 9 24.110]%)
°T gamaE ° B w1813, 10-159/3]
- AEIAA] ST B Q% Az
- AFsTP ARE Z ) B A4+ SERH) Ag A4
- S0k BAJIA] =5
o amwe . zm?, AR 2Rk BAGH] Z8A 9
Bd4 - AMAE PI)E AR FRAAC 4D
L )R] BAE dAle, A7) WYL UIEAY] 5
you Ak A QA B4 ol SHR300%)
A 4,
Heu AR 6 gy B S o B ) 7H 15, VL 7]
O oeekBE A E SEA0D) 24 )
4y mEwer ) . - 2} A ARISAE DAL o5 Qruk kA A} oF
% QAN TE AA BE
- A} A7) 7¥o)) T EOHIE 65%0] Tha] 7ro] A
Au)) 807/ 127 |BAANEBIE, B AL F3
‘/'F‘% ﬂ_%%g}: 1 '/'F‘%]‘/\] 01——_])80 / [e) ] K63o ‘ﬂﬂﬂ E] T“"]')

S

457): A7) At A, 6702 ol kAl A Aol

& b vEE el Brhssl] BT % gl

4
% o

Alesey ¢ 629



Al AHA W& T % el r =
7+ - - -
TFEA) O O(GAP Q1571 olsh -
T O O(GAP Q1%71% ola}) -
Ax O OUlE®A 1) -
g - - -
T4 O OUlE®A %) -
QA - - -
oA O O(GAP 157]1% olsh -
FF O O(GAP Q157]1% olsh -
¢4 -(157]E0 FA) - -
A - - -
Q4 - - -
&< - - -
v - - -
B O OUlE®A %) -
A - - -
ahe O O(GAP 1571% °lsh -
5+ O O FAY A7=2) -
187 & 97N & & U1EEA 6, W EA 3) -

F 9. I7PE AYE AFE, Ax, YD) i vAE B Ve

e s qE e EU
5 =]
SE = - 10eThig ;)‘ b 10ctulg o)k 10°cfulg o)3
BAZ 10%cfulg o3t 10%cfu/g ©]a}
Rl - 14 5) e CEEN
A=A AT EHZ/25¢ E4Z E4E E4Z
Al g} EHZ/25¢ EHZ/25¢ E7Z/25¢ E4E
G EE AT 271225 24% - -
HEHEN  wuzmsg 10t o)k 10%fug olsk  10%cfulg ©))

v 2 2 AlE -~ 10%fu/g o]at 10%cfu/g o] 3} 10cfu/g ol 3} 10%fu/g o3}

¥ Flar tiE AEER AEYN Ve 9 4 T UEEEE S gl iR AHske TeRlE
[ B IAFA | v AZo)okHFDA) 7ol =8kel, FSMAFood Safety Modernization Act)2]
Produce Safety Rule / EU: 4]% $JA 2 Fd 7+ Regulation (EC) No 178/2002)

630 o 2024uz AjEGITETA



Q

A R 2RP1E R

4, F8

=
[}

712 22Fs HujgodM FEEHAY AulErtolA AatsEs A AH 7

N
B 7K

—
fi%e)

oy ]

Al A
Ho w2 A3ellen, 4dHin

-
R

Ry

Ao gabE Bl 94

7},

69 FHARANA BT
2023130l W) 20240 T

1
.

)

.
T

T dopgon dxEw

L
T

99 53 Azl A

1A} o

A5t ool 57

1
.

2F Auls iR
o}
o E B2A3) £ colif O157:H7, Salmonella spp., L. monocytogenes

0]
L

=

-

ﬂ”ﬂA 110 )
F T
.z_l Jﬂ_ 7,._
WA

Toow

=5

E colt A

Al =

-
R

S5 A Ggkon, AR A

dol At

<)
Bacillus cereus= HAEWNEE =

Koy 2F 6y
gt fFefvdE S

<

N

I 20243 YA =l A

3]

o Ao Z Jepgom 20230 H]

=
Zl

%k

o}, wlAE A Ayt A2

’

1 BcET

el

A

Z}el NheA, A=

]

!

X

q
i

[e]
4

S

Ent FM, €4 S4 F384<1 Hbl, H&EA %

Akl CytKoll o

SEAT

IMds ZUEPES Al

3]

o
IT

AE T 20243 75

Frhwe st Thses

Ay

i

Sis

ol A Eol o

Hoh= A7t AT

S

8

o F7hE wA

3
=
A% AAEA vy E S8TE 2A olEke

o =
4 % ol

1

=

o

=
L

]

7

=1
=

4%

wEseray ¢ 631



5. 98=%

Bennett, S.D., Walsh, K.A. and Gould, L.H. 2013. Foodborne disease outbreaks caused
by Bacillus cereus, Clostridium perfringens, and Staphylococcus aureus United
States, 1998-2008. Clin Infect Dis. an official publication of the Infectious
Diseases Society of America, 57: 425-433.

Berger, C.N., Sodha, S.V., Shaw, RK., Griffin, P.M., Pink, D., Hand, P. and Frankel,
G. 2010. Fresh fruit and vegetables as vehicles for the transmission of human
pathogens. Environ Microbiol, 12:2385-2397

Harris L, Farber J, Beuchat L, Parish M, Suslow T, Garrett E, Busta F. 2003.
Outbreaks associated with fresh produce: incidence, growth, and survival of
pathogens in fresh and fresh cut produce. Compr. Rev. Food Sci. Food Saf. 2:
78-141

Jo M.J., Jeong AR., Kim H.J.,, Lee N.R, Oh SW., Kim Y.J., Chun H.S., and Koo M.S.
2011. Microbiological Quality of Fresh-Cut Produce and Organic Vegetables.
Korea. J. Food sci. technol. 43(1): 91-97

Kim J.S., Bang O.K., and Ghang H.C. 2004. Examination of microbiological con-
tamination of ready-to-eat vegetable salad. J. Fd Hyg. Safety 19:60-65.

Kim M.J.,, and Cheigh C.I 2021. Microbiological quality of fresh cut fruits in Korea.
Korea. J. Food sci. technol. 53(6): 809-814

Kim W.I., Gwak M.G,, Jo AR., Ryu S. D., Kim S.R., Ryu SH.,, Kim H.Y., and Ryu J.G.
2017. Investigation of Microbiological Safety of on-farm Produce in Korea. J.
Food Hyg. Saf. 32(1): 20-26

KFDA, Food Code. 10-3-1-43. 2009. Korea Food and Drug Administration. Seoul,
Korea

Painter, J.A., Hoekstra, R.M., Ayers, T., Tauxe, R.V., Braden, C.R., Angulo, F.J. and
Griffin, P.M. 2013. Attribution of foodborne illnesses, hospitalizations, and deaths
to food commodities by using outbreak data, United States, 1998-2008. Emerg
Infect Dis, 19:407-415

AeH. 2021 2AFE A &9 S Wb FFAEFF5EE A TtEYEE
=3, 291-304

54, 2018, 2AFE FAAGH AAl. FFHEFEFETEI] A=

311-322. https://www.gg.go.kr/contents/contents.do?cildx=987077&menuld=266027

632 o 2024uz AEOITEDA



=

Q
=

IAEt!

<

o

i

AL RIS Ny
Al 7}

=i}
=

I A H

el

2 W&ol x3d N A

&

.’|

o

6. d+2d EEAS

..»A_lo
o

B

O

24

FoAd=

23

o | o

=2
AL

aA34g

1

o
=
AL

=

=

2

N~ n% =3 Mo Mﬁ N~
o= o P
< Aﬁ ok <
W o BB )T
T (R o o o =0
T B N
s )
Tt -
B OB B
L e
Bo [do Ho

3%
A7

T2
A
—C_)'OI_. X]'

NN

2
4

=

T

f
ARt

9]

A

H

A F-34A
o

e
o

=
AzA) 2

#el=
7N

o

c 633

|

=R

74
o






