HA T 71/ F TR Ziklod
ATHA B AEAA G ATt |£yrz| dA7a | ;YR
A e 9 S Aot g} sakEela | 119~25 | SHEY L 4 ag
ety
AAANS AN FAES] AHEEok B o sz |
ZA} FARERPAA | 722~24 Speoici T 3R o}
A1Q]gol wAEAA SAE, RS0}
ABSTRACT

This study aimed to investigate pesticide residues in 384 agricultural products
marketed in Gyeonggi Province. The QuEChERS method using GC-MS/MS and
LC-MS/MS was employed to analyze the residues of 463 pesticides in the samples.
Residue levels were at or below the maximum residue limit (MRL) in 52 samples
(13.5%), while 16 samples (4.2%) exceeded the MRL. A total of 42 types of residual
pesticides were detected, including 14 fungicides, 25 insecticides, 2 herbicides, and 1
antioxidant. Bromobutide was the most frequently detected pesticide. The
contaminated agricultural products mainly included leafy vegetables and fruiting
vegetables. Over a period of three years, green chili pepper, cabbage, cucumber,
and apple were among the most highly contaminated agricultural products. This
suggests that these vegetables should be continuously monitored.

Keywords: Agricultural product safety, Agricultural products, Pesticide residue
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1. 8458
AT AR av 4L s gy ANEE do] HAd AR FAEE
defo g Wasly gtk E3 B4 Aul FAHA AIEHE ok 2Zo| B
Z A D AN gl BaHo| Ak E ok AFo] xH|Ate] Ao FegS
A= A 2 B7t5a ok o] HEk o] f2, ok zHE

S FHOE IFFY 8 7]+Maximum Residue Limit, MRL)S A
#YE At gloem, 201997 HE v sE&Ed5E A =(Positive List
System, PLOE AW o &35t H& Astd s @ AAE =dst AT
(Woo et al., 2013, Kang et al., 2018). =g, A& AW M AAGE F71

e T A=l ¢HEe wolv] AT IT =¥HE Jleola An. A=

EEta, A3 AT 2 3 A Ay wrEd oM Be FAEdA AR E
71%S 2= AHgZE RaEga glow(Park et al, 2022, Son et al, 2023, ©]o|
i3k AnjAte] 87F ALK E Ar|HI Tt 53] AVAYHEe FEd AT
FAHE ANV JFE T8 FFAE, AUEdA AR s4AEY A gGRE
o] Z23F Aot

2 dAFe 2022dFH 20243714 Grta S4AbES S A= U AL S4E
< R RFe RUEHHS AAStHR o, ol& g o g F4HES kA g

B9 aug AF ALE A% 1 2AEE AFHLA Sk

]34@ A 2% (2020
(20218 10€ o)1)
(MFDS, 2022)& &3t o3 22 WHo g2 F3sdnh %: = A& 500ge
A Bt 10gS AFEFE FE2 10mlE Hrrste] 3087 AX A
acid7} Z3t¥ acetonitrile(ACN)S 10ml 22 3%, QuEChERS
U #FEs F&3 F, Extraction kitE A& H7}3k
E3atdct. AR 7o 3,500rpmell A 5E7F dAEE I ’2}%"—"‘ 1Iml& %5
EN gerneralell &31% 183t ZstA £t A4 &8

NHE

<. 1.0% acetic
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7t QAEY & A5HL FHIE, syringe W cellite 5455 0.5~lcm FAZ X3 &
E(0.2umE FAAA HFT B4 AEE vt e E4717&= LC—MS/MS(Waters
XevoTQ-S Micro, USA)2} GC-MS/MS(Agilent 7000C Triple Quadrupole, USA)E A}-&3}
At AHE T AEE AFEe AEe %%%%ﬂﬂ"ﬂ TIAE AFY TE 2
Ao W} AE 2 EoF AEFHL/2S ALY, HEE AEFH L2 AR
t2 7390 &= PLS(Positive list system) 7]1<(0. Olmg/kg) S A &3to] AAsA.

&2

I 1 ZRES B4 A 55(2022-20243)

HEF 2022'd 20233 20243
57 49(34.8)° 13(10.7) 17(13.9)
M5 10.7) 0 8(6.6)
5 10.7) 0 3(2.5)

ARFAF 5(3.5) 0 3(2.5)

A F 24(17.0) 11(9.0) 5(4.1)

B 38(27.0) 68(55.7) 63(52.1)

WA F 23(16.3) 30(24.6) 21(17.2)

FA A &= 0 0 1(0.8)

& A 141(100) 122(100) 121(100)

O) %

3. 249 & &

2022%3—‘?—151 2024Lﬂ77}7<] ZA71A Foll A AikE FAbES] FEE AREe 24

¥ 29} 2o} = 38479 ANEJ} AAEQ O o] = 527(13.5%) A FHFEeko
HAL, 167(4.2%)2 71Es 298t RAS stk FEEE AWEY, ALF
169402 713 2o A87} AAERIOH, o] = 31A18.3%)oA FFEeke] A&
a1, 1478.3%)2 FAFsAT. AAFe A9 40d0] HAEASH, HRkel] 33t
2071(50.0%) 0 A1 ZER-Eofo] AEHAoY, 7|ES 23 AL 1AQK% 3o A
HEAFAAE 870 AAERCH, 11(125%) 04 FFEeko] AEHJa, o] 140]
FAS stk ®H, 57, AR, 7 AR, A EdAE ZFEeko]l AEHA
FAUTE AiLFe IFs FAFATTE O BgRoy, dARFHdRE HEA HVIE
Z23 Bl &o] Eof oo thyt A& #eet EUHHPo] o Zlow AZHT

]

s N e rr

.l
h=

oft my B T i
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2 ANAY A 5AE FEE FFEer B4 ATH2022-2024')
HESR  ANEAS  A2AS AZE®  RARAS RARE®
=5 79 - _ _ -
NE 9 - - _ ;
=g 4 - - _ ]
AL F 8 1 12.5 1 12.5
I F 40 20 50.0 1 2.5
AN A F 169 31 18.3 14 8.3
WAL 74 - - _ _
G B 1 - - _ ;
& A 384 52 13.5 16 4.2

AEE s AETZH 8ol wet E/SIE £ 39 2o T 42FY FoFo] 104
3 AEHL, O F ASA 25F0] 673(64.4%), Al 14F0] 313](29.8%), A=A
2%0] 43](3.8%), A3PA A 15F0] 23](1.9%) HAEHo aAFA7F 7 wo] HAEd A
o7 otE gt Vi FeF FolA HIHEA AEH woFe dEANZZE2~(113), =
HF2H93), "R IYEBINE UErth o3 AAE T3, A=A AiEE
A ANbAR] AFEof e vlwd bAE e ol oy, dF FoF i
o] && 7|l =3 A7 EAEE A&5AQ] #BeEr BQsites A
HEd A4FA T AEIZZS2e A AHE2o|EAE 259 4AA
2g-3it} o] FoFe TEo| AAFAET AdE YEF MBS nFAAH
A7 Az7r BEstA ADEHA st A= 2%

(Narahashi, T., 1971). JdEHAZZE 1= 7]E JFH 2o
Ho] el ol E a37} Q¥ ALKHE E

9 35 HAE Hal AHgET, F

T 851 ok HAZ FF, A5, ob%
AtEl7F BaiE wp Qlo], 2022 8

A T UxHFES WLUIEH:

)
WHol o} B AelB ool ABE FF ol Ar Arol WY F
AT, AURF S PRl T2 ALg3HE kAol tHBoo, 2018)
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HEIUELS EgolEA AdAE #AFe] ergosterol A= Aslste 2H8< 3
o F2ES VY, BAN, S, AFHE o did $AESE Ueide AL
2 4#A 2 oHTomlin, 2000). Tebuconazole®] 7A-¢- #We 7|ttzg|® WAZS 3 =X
AERE JHFHEY A, =5 55 s §73487], 7971, 5717
AHEE T, olfjox At 1F Egol, Y &t AEe] o WAIE @ ol &
e Aoz 4y A QTHKCPA 2015; NIER 2020). 54HE2] FdzH &4 si2S 9
MAl= EA AzAY 2FA9 AHES Bt 453 #elsta,

Apol o}z e =
71}
EEEIRE

EEFSA2EZN
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ZIIRY A SO T

&= s %A

A O H| 57 &
SRRIEARE
HEzaH

ALoIRIERIH ] 2 &
ArolHH EY
Aro] EF-m E
HAEANEFRE
2| B
o =R DA
23 28 Egtdl
obMEbm ZE =
ofo] AX 2 FH

o pe €l ¥l Zof o] E
NEIANZE

NEAE

D NN = HEH W = H DD W = o
|

—
= o=
— | DN

ro

J

>~

>

ut 4

| z
W = Ol = =

H

|
—

5] g1 2
Elobu 54
Holgeres
X olE
gysie=

E2utofrhol =
a2 A 60 7
A A o s ot 0
A 88 16
’MRL(Maximum Residue Limit): 2% Zo] 277} s 85= 5 2@ FERFEo HhsE(mg/ke)

= W = =N
|
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AN AL FAE F AT 3D 5 BRI L/ ZOMRDES 29T SHEL E
49} 2T ERMRE 13 A, ZoluFoA AE WNE B3t 1FE =Y
o] Y FA REo| mho] Q= FHSH 54 /AT Qo] ko] A Iolm
52 7540l HTHKIm et al, 2024). 3 A%53 FERA ofg B ARl
29 5 o] AE W=7 Be Ao® YERTKim et al, 2010). A

v 71zke] da W - dlF AAE A ALKHOE FoS A&t §A0 Jo
, Qo E Qo] HAE FEE s Fofo] W ¢ BWo] FAE sl
F AEE0 9FS 7z Ac=E Bt 7P Bol HdEd BEREfFEOE AR
Arotu] = Al(Acid amide group) AxA=Z EFHW, AHH AxAZ F2 FIF

L AN O P o B B2 off 3L X
O

o} Atzx3 Frxo) s 3 &35 F3cHlee et al, 2011). 2R HEO|=
Eopol 28] FHE SAL AL o] oA AEE F e A2E B
H WO F o]lFds JhsAol Atk 53 =3 Wo] IR AdidAE EY F
F AEo] B&E FFE vHE Aol Ak
B AFA= A= U AME A=A ZREF AE AHEE sty od,
YRE F87ES 293Ah old Wl T FAMES A&3Q ARFF RUEHG
A AR O] bAANE Y 1S 2 SHE st 29Ut ok gEe] A7)
A w& ZRIY 97 T AR oy FY Ax® TEHFE FI 2y Az
FAHEOl 82 F IEF AAZF] #EUF SFEH
E 4 BABOIA AFHEF 27 B B 2(2022-20241)
s 5o &% =(mg/kg) MRL(mg/kg)”
Zk olo]AZEI}H 0.0761 0.01
= A EZAFLE 1.5868 1.0
A 2[R AR = 3.6561 3.0
Yol FAcw e 0.0602 0.01
e EnE g dolrl 0.0242 0.01
=R OHERZ X 0.1188 0.05
A3 EHAZTE A 0.0710 0.01
AL} EYEEA2EZH 0.0480 0.01
A=A |2/ R = 0.7119 0.01
S Zol ] = HzzHZ 0.0337 0.01
Sl o)) olo] AXTEIIH 0.0531 0.01
2.9] HE R HE0|E 0.4678 0.01
Q9] HE R HElo| = 0.2990 0.01
A7 Ak rk-E) t# oty 0.0607 0.01
AAFRE) HEz=zH 2 0.0550 0.01
kel HE B RHElo|E 0.0548 0.01

’MRL(Maximum Residue Limit): 2]3% o 277} 3|85 sof @ FE8o|FEo s =(mg/ke)
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4. 3 8
75]7]X]°—j| Ag/xk_ lo':/;‘_%g] ;ﬂ'%’%g}: J\E]EHTE: 5*]"5‘]'7] 0‘5‘]-0:] 20221&)}}]51 2024157]]_;(]
T B/ S WO ARk AT Ade

7k ZREeF A 521eE AAFUE 31d, AAFIE 204, AHTA
dolen, dRrset AEFEL HAF7F 0%z 7HE =%oH, s
18.3%, AH#ETA /= 12.5%= YEFRTH

U AEsre £2Fo= AdA 14T, A=A 2T, ASA 5%, ASPEAATE
IFellon, duAls F 2830 AEHUL, °] F 30| 3§ V&= 2.

o AzxAe F 4494 A=HA=H, ZE AHECdA Ad AR FAMRDE
zHgon, HAE AEL BEREREC|=9 AgWEdodt. dFAle F
604 A=HAL, I T 7o ZIEAE =AW JEAE =HT
FFA AR FEZEIHXFG ofo]izEIIHOIQY.  4kspRA|AlS] A g,

Hudoprlo] 2718 HE At olA 25 7 5 58§ 7IEe 23T

2. ok HBol AZH 1047 = 167(154%)0] 8& 712 2HatgT, Az
A Al Ae BEE AE AETE JIEXE 2AsiRow, 4A|ek
AZA AT H FF JEo] 7S =HATH
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O A7NA S Aat giEe] dRseF ZYEP(24, 71288)

7. A4 B4

=) =] PN =1 O~ = i=4 %(ﬁL\iE

ARG AR | A |[sAATA @A CH ARFA | O | O | O
5akEe] A7t 29
AEst [FEATA | FARUE [sqATAHAZI AN B A A - | - | O
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