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ABSTRACT

The results of monitoring the degree of contamination of harmful microorganisms and
quantitative and qualitative analysis are as follows in order to establish basic data that
can evaluate the potential risk of food poisoning microorganisms on ready-to-eat leafy
vegetables distributed in large marts in Gyeonggi-do.

In 2024, 46.5% of the samples sold in large supermarkets for harmful micro-
organisms were produced in Gyeonggi-do, 43.7% were produced in other regions,
and 9.9% were difficult to identify the place of production. As a result of the
quantitative analysis of hygiene index bacteria for 5 crops of sesame leaves, let-
tuce, lettuce, celery, and leek, the concentration was generally high in leeks and
tended to be low in sesame leaves. The concentration of harmful microorganisms
by year showed a tendency to be slightly lower in 2022, higher in 2023, and lower
again in 2024, and on a monthly basis, both aerobic bacteria and £. co/i tended to
be higher in samples collected in June and September than in April.

As a result of a three-year investigation on the contamination of leafy vegetables
sold in large supermarkets, no high-risk food poisoning bacteria such as E. coli
O157:H7, Salmonella spp., and L. monocytogenes were detected. But in April 2024,
Staphylococcus aureus was detected in one lettuce collected from HaOOOQO, and
E. coli was detected in pesticide-free lettuce and conventionally cultivated sesame
leaves collected in EOQ in September, but both were non-pathogenic.

Bacillus cereus was detected at a high frequency but was judged to be no major
problem due to low detection concentration, and as a result of toxicity tests on
vegetables in which Bacillus cereus was detected, most of them tested positive for
enterotoxin genes BcET, Ent FM, hemolytic toxin gene Hbl, non-hemotic enterotoxin
gene NheA, and cytotoxin gene CytK, and CER was low detection frequency.

Key words : Fresh vegetables, Large supermarkets, Harmful microorganisms, Food poisoning
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2. A5 4 49

7}, zA

FETEA Bujst At FAF
o 20223 FE 20243 7R A7 = &
SHATE A AL, PAFE 202235 337 AHPE 202395 E 2d
= 202437 ZASIE T 2024d 5o = nltE 1AM S, A, A
2ol ta] AAAT BAAN ARE i
e R AT AE 41 F ARt 9 AHE 4AT & ASE ofo]2H o
o}

=3
d =9
21 oo zmtsg o) gdtel eualAn 4 U AAYE TS

X
ge Bl ¥ 0.1% H=<7, 0.85% A d, A=

o 225mlo] E3E A e LHES H7)}3 & stomacher® A EE 287 #3235}

dubAl, i, e AFEdde Adx2EHe Agsiaed, A J

Ag olgd #ANE A8 I Hatx, FFFE olgdte] 108 dAR 348
k. AzWE F AT ACEE, AT AT EL ECEES ol8dta o
N = ZF gAY A InE HZ5¥ 4z

4~36C ol A 46~50A]7F, 34~36C
o Al 22~26A17F WSt F et & AAbstAT JHETE AAsH] fsiA 1)
Had 15~300709) Hets A Has Ao i TSA iAo thA|
Athu ek3te] Vitek 2 2 Real-time PCRE w9 £FE &<lstyoh
Staphylococcus aureus®}y Bacillus cereus®] 7 w2 ol
o AxdEHT 22 B oE #43ldE A5 1lnlE
AR A & A == 7 dAE 34 100u 5 AdgujA o 53}
[T}, Staphylococcus aureus= BPA W\ A&, Bacillus cereus= MYPA#]A| 5
Far, Z+zy 35~37C ol Al 45~51A1%F, 30C ol A 24A1%F vl & sl e & ALt
SFF T o] & TSA vl Ao ThA] Althufekste] Vitek 2 2 Real-time PCRZ 9] =
FE st

d
d
w

o AR PR

Escherichia coll, Salmonella spp., Staphylococcus aureus, Bacillus cereus®] 4%
Hg gslA #T AAF 25g Fawel Y TBS 225mlo] EFE MHel £
< HU7IS ¥ stomacherZ ARE 2837 #AsIstY dAAE stH o, Listeria
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monocytogeness 23171 ¢4+ TBS 225ml thAl UVMB 225mlE Ax]g] &Y
o7 o] g3lHuT 35T oA 24417 vt & FZAlupo] =it o] Quick Extraction kit
£ ©o]&3le DNAE F=3std . WA A+ Diarrheal £ coli 4-plex kit I, IIE,
9] ¥ Pathogen kitE ©]&3} Realtime PCR & A& &<213t% Tt DNA
2 PCR W} AL AxYPA ZEEZ Zdlo St 2F5TFo
H Aee deds Eeuidsta iAo =2g 3 Vitek2®E 23 54
Atk AHSE Aguiz= HAANAFS EMBA, Salmonella spp.= XLT4 Agar,
Staphylococcus aureus= BPA, Bacillus cereuss MYPA, Listeria monocytogenese

OA i A .

e e [
O oy

3. 4% 9 n%

7k A

202449 A1 =W HPVIEAA BojE I Qs
AT AR 4NN S S B A A7)
Qo] olE& A7} 9.9%ATHE 1),

1= AT FATAE mUEIL 9

7} 46.5%, EF=7} 43.7%, A &

b

F 120249 =W 75 GAF AR 3 AAEA Y ., %)
T & A Chn B A FEF A
A71=8%4 33(46.5) 13(39.4) 11(33.3) 30.D 2(6.1D 4(12.1D
E} =04 31(43.7) 13.2) 309.7 9(29) 10(32.3) 8(25.8)
1| A 7(9.9) 2(28.6) 1(14.3) 3(42.9) 1(14.3) 0

o 2A AR (F000(E5), FOOO(F%5), stOO0OCER), °lOOCE &)

. fralnAdE AFEA

2022\ 44, 64, 99 A, AF, FEF ARE T8t 243 Ay Ll
Ao A 2.54~553 log CFU/g, “d5FolAl 2.41~6.24 log CFU/g, F5=ollA
507 log CFU/g 952 A=HAoH, 4480 6¥€ XA A8oA UErt =k, 9¢
ol WolAle AEFe Bt AT E AT AdolA 1.30~4.18 log C
FFoll A 2.00~4.95 log CFU/g, &34 1.00~4.30 log CFU/g BE FF2 24
= #1977 ¥lwE A UERTGE 2).

Wesgrlzd ¢ 579



T 2.202293 QAR BAF AFRA A3}

(+9): log CFU/Q)

T3 ZA} FH’S* AN dAZAFENAF B cereus S aureus
i A7 Aa&F HF 4 AY 37 42 JY HFIA4LAY H4 J4 J
&ﬂg’—l 3.01 3.00 3.18 \D
49 A3 319 3.08 3.28 ND ND
ok 313 3.04 3.23 4.07 3.81 4.30
2000 7491 518 515 519 399 390 418 ND
") 69 AF 509505 511 366 360 378 ND 2.37 2.23 2.51
°° okAF3 173 1.00 2.15 ND ND
M 529 5.15 553 2.68 2.48 3.00
99 A= 396 3.85 400 172 1.60 1.85 ND ND
okAF= 342 3.00 3.76 ND
Mel 2.83 2.54 3.00
49 A3 367 3.00 4.18 ND ND ND
ok= 233 2.08 2.70
2000 A9l 350 3.30 370 ND
‘a5 69 4% 622621 624 448 436 460 ND ND
° oFaF3 4,97 4.90 5.07
709 3.01 2.84 3.30
99 4= 434 411 449 3.77 348 3.79 ND ND
kA 2.62 2.30 3.00 ND
A 500 498 503 3.30 3.00 3.48
49 A3 252 241 258 \D ND ND
k== 277 2.71 2.80
Mol 2.87 2.60 3.04
X 69 AF 503 500 506 ND ND ND
= ka3 417 4.00 4.34
el 4.07 3.95 423 1.83 148 2.00
99 4= 417 411 432 171 130 2.04 ND ND
okAb3 458 4.56 4.60 359 3.36 3.90
79 3.30 3.00 3.62 1.39 130 1.48 1.48 1.30 1.60
49 A3 453 4.49 456 ND
kb 307 3.00 3.18 ND ND
=000 728l 484 478 489 384 370 3.90
“Ga) 69 FF 426420 432 210 200 230 ND ND
°r ok 466 4.63 471 2.70 2.48 2.85
Mel 4.00 3.78 420 3.03 2.45 3.48
99 A= 521 490 560 492 4.86 4.95 ND ND
obab3 4.38 4.32 445 1.00 1.00 1.00
J . ND: Not Detected
20239 A9, E, PAF, A 45 O3 ANARAT BHAT 590 &
A3 A3olA Dol A 7.22 log CFUGE 744 Etow, 793 99 2447k A
= H 523 FEFS BRAJTHE 3I).
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¥ 3. 20239 AR FA T AFEA Ax (+3): log CFU/g)
3 ZA} B SI|AAH I e
A A7l AEF e HA Ao 7+ AL A
7] 5.98 5.96 5.99 452 4.49 4.56
5] +E 6.37 6.35 6.39 5.85 5.81 5.92
= g 6.37 6.35 6.39 3.04 2.98 3.13
Ae g 4.59 4.56 4.62 2.32 2.23 2.4
7S] 6.09 6.06 6.13 4.2 417 4.25
OO0 g 43 6.28 6.26 6.28 3.16 3.14 3.18
(435 = g 6.55 6.5 6.58 - - -
Al e g 6.35 6.29 6.42 45 4.48 453
03] 6.2 6.17 6.25 5.2 5.17 5.25
99 = 6.97 6.92 7 4.42 4.41 4.43
= g 6.46 6.45 6.46 4.3 4.26 4.33
A e g 5.8 5.81 5.86 3.5 3.44 35
7S] 5.56 5.53 5.6 1.92 16 2.04
5] = 7.22 7.18 7.26 6.16 6.15 6.16
= gyE 4.18 4.15 4.24 1.88 16 2
Ae g 5.35 5.32 5.37 - - -
ZE) 6.4 6.4 6.41 452 45 453
2000 -4 o 6.48 6.47 6.51 5.35 5.3 5.37
CES) = gE 55 5.47 5.52 3.05 3.03 3.07
A g 6.45 6.41 6.48 4.65 4.63 4.67
ZE) 6.04 5.98 6.09 4.38 4.36 44
991 . 6.7 6.65 6.75 5.38 5.36 5.39
oF A 7.24 7.23 7.26 4 3.97 4.03
Al e g 6.5 6.48 6.52 5.13 5.1 5.16
7S] 5.53 551 5.54 2.29 2.15 2.36
5] 43 75 7.45 751 6 6.01 6.05
= gyE 6.64 6.58 6.67 2.91 2.89 2.93
A e g 5.16 5.05 5.21 2.71 2.2 2.85
7% 5.18 5.16 5.19 4.3 4.25 4.33
BIOOO0 44 &5 7.1 7.11 7.17 6 5.98 6.09
(€3=0) = 6.22 6.2 6.24 2.52 2.3 2.78
A g 6.14 6.08 6.19 4.45 4.41 4.47
7S] 7.05 7.03 7.06 5.44 5.43 5.44
991 3 7 6.91 7.03 4.01 3.96 4.04
A 6.1 6.07 6.14 2.61 2.52 2.67
Al e g 5.77 5.74 5.79 3.34 3.3 3.37
A 3.47 3.45 3.51 - - -
591 O 5.45 5.44 5.46 - - -
IS 6.23 6.18 6.26 3.67 3 3.95
Al e g 6.14 6.12 6.16 4.78 4.73 4.83
7S] 5.63 5.61 5.69 4.44 4.42 4.46
)00 g = 7.44 7.4 7.46 5.16 5.12 5.21
(8D ) S 6.42 6.42 6.42 3.21 3.2 3.22
A g 7.32 7.34 7.39 5.17 5.17 5.18
R 4.88 4.87 4.9 2.31 2.2 2.36
991 3 6.08 6.05 6.1 5.23 5.22 5.24
A 6.43 6.41 6.44 2.21 2.18 2.26
Az g 6.92 6.95 6.96 3,94 3.88 4,01
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20243 AR, A, FEF, A, FF 5&E iE ANARE M AFE
A3 gAH R B FE7F =4 UE e, AddA s @A YEhdE
OJATHIRE 1. TV AT 490 FdF, A, FFdA F57F o E343
o2 998 A4E 5V wolxon, AT TE HAAHoE 49H = 6¢Y, 999
TR AEANA =T} = A4S RYTHE 3, 1% 2. d=¥ fFaudE
A T2 B 2022398 i fIPAE 50 WA 202399 UEIF Eolx o
20240l &= A 27 Yol AFS BAHIR 3). VA= 5 Bacillus cereuse
= 5= A5 10, AY 0.6, 35 04, ¥4+ 0.1 log

2 YePJTtHE 4, 178 4). o]OOdA

T3 3 73 < 4% A9 B A5, FFE
A7 5 EA A, AQLS HY FAEAA FAVAEY D=7 A& =4 YeERY
Ao W2 v Ee] T 2olE EASr|= ofH Y ukFig. 5.

3E 4. 20243 ARRZA T D Bacillus cereus B FEA A3} (&%) log CFU/g)
3 ZAL EIEs S| I Eia Bacillus cereus
i Al7] A A&F g7 4 FU HF 2 FUY HF FE& FHU
R 479 472 4.84 413 411 416 ND’ ND ND

o 6.55 6.46 6.60 3.59 354 363 ND ND ND

49 DA 528 526 531 4.08 405 412 ND ND ND

A2 g 6.37 6.35 6.41 4.95 491 500 ND ND ND

T 735 7.33 737 629 624 636 ND ND ND

A 551 5.48 556 242 236 241 ND ND ND

2000 & 537 535 539 306 295 314 ND ND ND
(35) 64 RIS 4.42 436 445 327 324 328 ND ND ND
° A& g 542 539 545 291 282 296 ND ND ND
S 6.96 693 7.00 3.34 330 333 ND ND ND

N 597 594 6.00 289 284 294 463 443 484

e 6.86 6.81 6.90 3.28 3.23 332 331 323 336

9 DA 597 595 598 585 581 587 ND ND ND

A& g 534 532 536 314 309 321 ND ND ND

S 5,80 594 6.00 4.21 419 425 ND ND ND

e 387 370 404 ND ND ND ND ND ND

s 6.96 694 698 ND ND ND 2 ND 2.48

49 DA 562 557 565 ND ND ND ND ND ND

A2 g 4.74 470 477 148 130 148 ND ND ND

S 6.31 6.28 6.33 5.03 448 518 ND ND ND

e 512 506 519 ND ND ND ND ND ND

2000 &F 6.52 6.49 6.57 3.27 3.23 332 237 2 2.6
A(OE,E) 64 DA 544 538 548 4.13 405 421 152 ND 2
°7o A& g 470 465 472 ND ND ND ND ND ND
T 716 713 721 6.09 607 611 ND ND ND

R 570 565 574 367 364 372 ND ND ND

e 6.16 6.12 620 513 513 514 ND ND ND

9 DA 704 7.00 7.06 557 543 567 ND ND ND

A& g 6.55 6.03 6.11 281 276 28 ND ND ND

. 6.19 6.12 624 298 292 306 ND ND ND

582 o 2024uz AEGTETA



Heple g O

3 FA} ks SN Bk i Bacillus cereus
B2 AT ALF  HFE 32 FHd HF 32 Ad HE F4: FY
N 530 526 535 313 3.07 320 ND ND ND

43 452 445 457 ND ND ND ND ND ND

44 S 5,85 579 589 108 ND 148 ND ND ND

Al 6.18 635 640 ND ND ND ND ND ND

7 584 582 58 ND ND ND ND ND ND

A 564 556 572 520 517 5.22 ND ND ND

0000 %3 6.83 6.80 6.86 525 519 531 ND ND ND
(=eh) 6 Ft 593 583 598 231 228 234 ND ND ND
h A7 718 7.17 7.19 594 592 595 ND ND ND

e 6.16 6.12 6.19 ND ND ND ND ND ND
A 595 591 598 ND ND ND 192 ND 238

3 6.03 6.00 6.05 4.58 4.43 467 ND ND ND

9¢ S 6.10 6.08 6.13 253 247 258 ND ND ND

A2 590 585 596 3.75 3.72 378 ND ND ND

2 6.28 6.26 6.31 351 346 356 ND ND ND

A 3.23 300 330 ND ND ND ND ND ND

%3 455 446 461 ND ND ND 252 23 2.6

PlEy 6.18 6.15 6.21 226 2.08 238 ND ND ND

Al 575 575 576 ND ND ND ND ND ND

44 HE 7.07 705 7.09 277 273 281 ND ND ND

AN (F-F 502 4.89 508 ND ND ND ND ND ND

(- 5.18 517 519 ND ND ND 222 2 2.3

FdF( 6.42 638 644 ND ND ND ND ND ND

HE(FFeh 739 736 7.43 473 468 475 ND ND ND

. 531 529 534 ND ND ND ND ND ND

= 524 517 530 246 241 249 ND ND ND

St 587 583 590 239 223 251 ND ND ND

A2 5.22 521 524 269 261 275 ND ND ND

IO 6w w3 543 541 544 419 423 430 ND ND ND
(T AAJ(F& ND ND ND ND ND ND ND ND ND
A (F 585 583 588 3.13 3.00 324 ND ND ND

FdE( 596 593 6.01 289 286 295 ND ND ND
H3(F 717 715 7.18 339 332 345 38 3.78 3.83

A 586 585 588 389 38 390 ND ND ND

4 578 572 586 ND ND ND ND ND ND

S 590 58 594 ND ND ND ND ND ND

A7 6.05 6.02 6.09 318 315 323 ND ND ND

9¢ H 712 711 7.13 3.97 390 4.02 ND ND ND
AMA(F-&eF 540 537 544 210 2.00 223 3.1 3 3.23

AF(FEE59F) 682 6.79 6.85 407 396 420 282 27 2.9

FEF(F71) P
HE(FEeh) 719 714 722 515 511 5.18 2 2 2

J.

ND: Not Detected

B7=se/lE
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(&+91: log CFU/Q)
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(2+9): log CFU/g) (&91: log CFU/R)
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20223 EX o\ M= Enterococcus spp. 7t Al 7FA A& F ZAdoA b WG HAE
Hlow, E colie 62 o100 5000, 99 w000 A& At A=A
= g

&t} E coli O157:H7, Salmonella spp., B cereus, L. monocytogenes= R A
A AEH A FUTHE D).
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20233 FalvE AAEA A3} E coli E. coli O157:H7, Salmonella spp., L. mon-
ocytogenes 25 ZFAZEE A &kow, Bacilus cereus= VYH FAFo AT E A9
3t B AZSHJUHE 6). A=H Bacillus cereusd) el SR AAE 3 A3, A=

=
& FAARD BeET, Ent FM, €4 4 349 Hbl, HI&EA A54 Fx4<
NheA, AlZz=4 FAAQ1 CytKell thsl tf-2 Fdnkes How, 7EY Fa9l

CERE AZE WE7} SITHE 7).
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E 720239 A5 uhAE s A S 54 AAAn

Z 5 BcET CER HbIC NheA CytK Ent FM

Ml + - + + + +

== + + + + + +

oAt + - + + + +

A2 g + - + + + +
v A% - 2AE

¥ 71=7]E: Bacillus cereus Toxin ID real-time PCR kit
- BCET(#=4, enterotoxin T), CER(TFE3¥ =4, cereulide), HDI(£E A =4), Nhe(H| &4
A=4, nonhemolytic enterotoxin), CytK(Cytotoxin K, A3Z%4:), Ent FM(-5=4:, enterotoxin FM)

20243 FmAE AXMNEA A3 E coli O157T:H7, Salmonella spp., L. mono-
cytogenes 59 25w M-S AEFHA FUth 98 oJOOAA FHT F5 A |
ArZEel A3 A AAANA E colvt AE FHAPoU SAAA A viEdHd o= Ve
$OomGE 8), 42 FOOOONA - 5 1-oA HEH Staphylococcus aureus
= seg, seigd 9 ZAE VA JE AR UelWtHE 9). Bacillus cereus’} A& A
e U 54 AAF A, AE4 FHAR] BCET, Ent FM, €84 54 340
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Q  Eofd ERAY Zat - [ AP EUAR |
TH DA T . E coll L Salmonella
=
Ax A7 ArE E colil  ig74y B cereusS. aureus TOtEE SDD.
7%l i - + : . :
> (R A4)
e - - + - - -
P : . + - . -
O]OO 9] /HE] ‘jj ‘:L] - - + - - -
s ¢ w= : - . - - -
A QT - - = - - -
= + _ _ _ _
TFCEED g '
e ok ) - - = - - -
J.o+ AE - S
¥ 9. 20243 Staphylococcus aureus =73 A A3}
ZA ureLs E4 FAX
g 2 b ge 8 am =& Tz ‘
171 AE4 sea seb sec sed see seg seh  sei
A 49 4 1 ND’ ND ND ND ND 1 ND 1
J . ND: Not Detected
¥ HAEI|E: Staphylococcus aureus Toxin ID real-time PCR kit
10, 2024 A5 bl 2 Ae g2 B4 AR
3 = ZAb Ag B cereus E4 FAA
A7 AET BcET CER HbIC NheA CytKk  Ent FM
44 5 5 5 ND’ 3 5 5 5
Mol 6¢ 5 5 5 1 5 5 5 5
94 5 5 5 ND 5 5 5 5
Al 15 15 15 1 13 15 15 15
44 5 5 5 1 4 5 5 5
A= 64 5 5 5 ND 5 5 5 5
o T e}
9¢g 5 5 5 1 5 5 5 5
Al 15 15 15 2 14 15 15 15
44 5 3 3 ND 3 3 3 3
opapz 69 5 1 1 ND 1 ND ND 1
oo
9¢ 4 4 3 ND 4 3 3 4
Al 14 8 7 ND 8 6 6 8
44 4 4 4 ND 4 4 4 4
A2 e 6¢ 4 4 4 ND 4 4 4 4
94 4 4 4 ND 4 2 3 3
Al 12 12 12 ND 12 10 11 11
44 5 5 5 ND 5 5 5 5
b 6 5 3 3 ND 3 3 3 3
T 94 5 5 5 ND 5 4 4 4
Al 15 13 13 ND 13 12 12 12
J.owAE - EHE
¥ HEJ|E: Bacillus cereus Toxin 1D real-time PCR kit
- BCET(ZHE=4, enterotoxin T), CER(TFE& =24, cereulide), HDI(EEA =4), Nhe(H| A
=4, nonhemolytic enterotoxin), CytK(Cytotoxin K, A|3Z%4:), Ent FM(5=4:, enterotoxin FM)
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A=W BFrEdN FEHL dE FA A4A FsW GAT O 435 o
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458 BUHYsD 3% L F4 249 AdE G 2o

7} 20243 i WLEOA A= Qe FalirdE RUEY AR 46.5%+ 7
Z1%ollA, 43.7% = BF=ol A AAE Ao H, 9.9%+= HAAE &5 01341;113}

L A, A, o Adeld, B3 53T tid AR Al AFENEY sEE
A = F5olA A vepston, QoA A Yebe= 3ol

o dxd frAdE B AEE 202292 faivAlE FEVF oA w@Etar 20239
UE7t wobson 2024doe A 25 HolAle AdFS Ron, dd=E By

S71M T tiZdT BT 491 0E 69, 9€ £ AlsdA TRV =of

= A&FS Bt

W FErtEAA #uiEI = ARl sl felirdE 1A

A3 E. coli O157:H7, Salmonella spp., L. monocytogenes &

M2 A=A X%

ol 20243 49 SFOO00ANA 33 &5 1-olA Staphylococcus aureus?t Z3EF
AL, 94 O]OOOHH TR e et A AdA A E coly A=
o 25 BR Aol

v}, Bacillus cereus< 747“31‘:7} =9oy AEEEU) wol W =
dE RN e, Bacillus cereus7t AEE Aol Wi F4H7A A, =4
Al BeET, Ent FM, &84 =4 & ] A5
NheA, MEZF24 FRAR] CytKell thal thii FAARES HYon, 7E3 =
¢l CER2 HE W=7} &3t

AL ool AiE Tk 33dXF i rtEdA AdiEI e A A 59
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