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Abstract

We tested for residual pesticide levels in agricultural products purchased from 5 provinces within the middle

region of Korea during 2006. A total of 488 samples of 23 different types of agricultural products were analyzed by GC/
MS, GC-NPD, and LC/MS/MS. We used multi-analysis methods to analyze for 231 different pesticide types; a single
analysis method was used for methamidophos, acephate, and pymetrozine. Among the selected agricultural products,
residual pesticides were detected in 92 samples (18.9%), of which 9 samples (1.9%) exceeded the Korea Maximum
Residue Limits (MRLs). We detected pesticide residue in more than 50% of the pepper leaf and Welsh onion samples.
For the Welsh onions, 16 among the 30 analyzed samples contained pesticide residue, and 4 samples exceeded the Korea
MRLs. Among the 234 kinds of pesticides we tested for, 42 were detected, and 21 of them were detected more than twice.
Six pesticide residue types, including cypermethrin, iprodione, fludioxonil, ethoprophos, flutolanil, and lufenuron, exceeded
the MRLs. No residual pesticides were detected in 396 of the samples (81.1%), and the residual pesticide levels in 83
samples (17.0%) were lower than the Korea MRLs, indicating that 98.1% of the samples were relatively safe.
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A 2=, AEHA BUEE A 2 ZAE AAsle 2
F5t oHAE ¥ 1 o] HIlE olsly, a2 ARE 2EA
o] 71z A8 R gl lor, s HRFHE7|FE o
qog AFIA e FAES FrAZoEN FEEAES QH
A48 BAsta ok vse ®UEE AIRLS FDA F@ow
1987 RE A 71x] 8= glom Ffoa atEE Fib
B3 7HSAE T olyEr $UE YEiME BUEHS 4
3l vid BIME INFOZHN REEAES HAME BA
&AL SITth(7-8). EUS] A4 7t 3=z AAHHez RUEE
< AA3IY HFAAE LR35l loH, EU JUFE0] FTF
o2 Fodke BUHHS AAgozn dAe Frsy gl
THO-10). D82 FHFFAFANATA 9ol a7 A
T 209 719 FHE Ao AFF AEFY AFES A
ZARE ARt ke A AFSE7IEEA T 98
TP ATH1).

SEvEhs 196837 ZRs BUHPS AA)E5em 1988
d 99 M50 17% 59 Ug IFIAL7IES AAHT o|F
182k AR weke] AFIHE/|ES A4, AFFozA Ax)
Z 3709 TR sl FAES] TR &FES A
st #A2JBLAL AUTHE). A F] FEUXHH (KFDA)YS AE0]Ho)
AAY AFd7F ag 25%9] e £ FAEY 72
ArEe R BRsl] #elsla glon, o]l EulE 200134
d AFE EUEY ARS AAsla 2 A3E A E9AA
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Aol kgt Ut EF F] AEVEI} L FELS AH
71| 2 AxE FTEIY FHEC] FRAE o] FHA
AHE71ES EFIES AR, ASEEE 233 Avk12-16).

TFE A7) g vhEE, 1990 o] F #4] Aule]
&3 22 AEF9 FFRFY AEIATL Dol EA ¥
AE BAHT ol B4 AR BAWY FAF sl
wgEom (17-19), AFFELHH (KFDAPIME FA] tHIE
AL o]l g3l 225%9] Fof e FYTAE R 5 F
B digt 5 IFF AAE Al o

£ a7e AT 78 5 SAES dAeE A R
4 7V 59 231% 2 methamidophos, acephate, pymetrozine
T 234%9] FUE o E T ARAHE ARG U
4 ANEE AFFA EREC Jde IFF, AR, AMLF L 2
IF 5 F8 FAES oz Fglon, oF Sl FFE
ARE EE Auiate] sF JHA-S frEste] s AF
o] #5E & IEE 39, A H/HAR 2 T FFIE
AR A 71z ASE EEFoEH FY FAHES FAFEdd o
g QHHAd S EHE B olet A=) AL oA &3t
E FEFES A FrAdx 795t s

Tz WU

e A 40 oy

AE

2006 ZAMNAS A8 23%019 3-1080] - A&, AA,
7371, 749, FEAGAM 45 5 FAEE YT 12kg¥ 2-
33] sl F 488719 AlFoIM FFE e AT T
B9 HF A5A ARIANF 2 dFrkE Sl s,
19 EA] A& gukete] 2447 oWl AAE FFE F
Pt FUAY, A8 2 A8 F= Table 13} 2t

Alof & 717

ANE Y 2R 5] FES T MG EE ofA| E(acetone,
Fisher Scientific, Pittsburgh, PA, USA), &3} €&l (dichloromethane,
Merck, Haar, Germany), 43-f-oll €| 2 (petroleum ether, Merck),
34} EF(sodium sulfate anhydrous, Duksan, Ansan, Korea) —L
2|3 ¥3h}EF(sodium chloride, Duksan)& AME-3IS1oH, &5
& 719F537] (Laboratory 4000, Heidolph, Kelheim, Germany)E
o] &3l¥th FAYES GCMS ¥ LCOMSMSOIA FAIEA 0]
7Vt 23153} methamidophos, acephate, pymetrozine & 234%
< Yoz 3Ren, ¥ EEFS €571 §UE Chem
Service, Inc(West Chester, PA, USA), Dr. Ehrenstorfer GmbH
(Augsburg, Germany) %= AccuStandard(New Haven, CT, USA)
o AES Mgt BEAY ¥ BEge dzel 5o
FES OPIEGCOMS B4t 5o EE WE-LCMSMS
B4 ol el 1,000 ppme 2 xo] FEANE A8}, o]
#2799 $E7} Sppmo] HES 5Yste] AgSAT

Alge| 2|

231% $A R 84 7k JAFEel 248 S, AlgE
homogenizer® #A3} 8 F 25 40g2 oHIE 100 mLe} 410]
387 A3 st st BelE Al S BT
SA AfolEl= somL, FshiEd 50mL, E3XAF 20mLES
dol M&sta 489 F& WY F, {7180 F& T3y
Efoz g4 9 o33t GOMS 42 H3 A28 §7]
£ 58 3540°ClM St FF3AL oM Ee Fo HFHF

Table 1. Distribution of samples according to their sampling
provinces

Number of samples according
to sampling provinces

Commodity = =
. ang- Chung-

Seoul Kyunggi Incheon woﬁ b ukg Sum

Sweet Potato 8 6 3 3 3 23
Eggplant 8 7 3 3 4 25
Bracken 7 6 3 2 3 21
Pepper Leaves 6 3 3 2 2 16
Chard 9 7 3 3 3 25
Perilla leaves 10 6 3 3 3 25
Carrot 9 6 3 3 3 24
Bonnet bellflower 5 5 3 3 3 19
Acorn 2 0 0 1 1 4

Strawberry 2 2 1 0 0 5
Pear 9 6 3 3 3 24
Barley 8 6 3 3 3 23
Peach 7 7 4 3 3 24
Watermelon 4 4 4 3 3 18
Shinsuncho 8 5 3 3 3 22
Rice 8 6 3 3 3 23
Crown Daisy 11 6 3 3 3 26
Cabbage 8 6 3 3 3 23
Red Mustard 7 5 3 3 2 20
Welsh onion 10 9 4 3 4 30
Chamnamul 9 6 3 ) 3 24
Chwinamul 7 6 3 2 3 21
Red Bean 8 6 3 3 3 23
Sum 170 126 67 61 64 488

7} 4mLe] EEZ 3tk LOMSMS 42 aixe 24t A
Z" #7189 FL wEgd] So HFRHI} 4mlo] HES
399}, methamidophos, acephate & pymetrozine®] Al& Z*|g]
= AEZTAG) AAE el o) AAEHA

717 |2M =2

23159 FA tHEE 24 7Fs ¥ F iprodion 5 192 35
2 Choi 5(20)8] el 28] GC/MSE ol&sle 23ede 4
Agtder, &4 FY tisir= FID, NPD ¥& ECD7F %
ZHE GCE o] &3l AHL S th. Fipronil, pymetrozine & 40
N FE-S LOMSMSE o83t 232 2 S d13en,
methamidophos®} acephate= GC-NPDE o|-&3}o] #4519t}

GC/MS: Gas chromatograph(GC)E CP8400 autosampler<}
CP1177 injector7} ¥-Z-gl CP3800(Varian, Palo Alto, CA, USA)
S AMg3th 44 Z¥2 CP-8132 RapidMS ZE
(10mx0.53mm, DF 025pum, 5%-ph/95%-MeSi, Wide-Bore,
Varian)& AME-3190Th. Wide-Bore Z3S AMESIHAME ZFE
(~107 torryE FA1817] 918 GC FU-9F Z7 Ale]ell Restrictor
(Narrow Bore Fused Silica Tubing, 0.6m x 0.1 mm, Varian)Z A}
£33tk FUTF 25 280°C, FUFHE 1 ul(split ratio 20: 1)
olglen olFdozE F(99.9995+%) AHE-EAT &
1.2 mL/min® 2 &3 th LELEE 60°CAA 1 30% &< A
313, 280°C71A] £ 18°CY] £E2 52 3 F 187 52 A



U frE BAE] FoF AFAH ZUE 239

= 218 AFEslsh GCoF 9% Mass Spectrometric Detector
(MSDY:= Saturn2200(Variany& AH8-3}%1C}. El(electron ionization)
mode°ll 1, Scan timee 0.7 sec, emission currents 20 uamp®] 32
™ jonization time<- 25 msec®]%1t}. lon trap, manifold, transfer
lined] &=% 747}t 230, 120, 220°CE 3}

LC/MS/MS: Liquid chromatograph(LC)i= Prostar(Varian)E A
391t} Cadenza CD-C18Z#(ID 2mm, Length 75 mm, Imtakt,
Japan)& AMEEIA W o]lFHLR2E 0.1% Ml AK(formic acid)¥t
20mM AR F(ammonium acetate)?] F7HE 85% vEHES
ARSI 452 B9 025 mLojlon S FEETFulR 819
o} LCe} ¥9Z2% tandem mass spectrometric detector(MS/MS)E

VarianAFe] 12001 =242 ARE-3}91 k- MRM(multiple reaction
monitoring) W& ol 8sIRLn, 7 FoPE B4 2UL Table
20| A2Jaict. Drying gase 20 psi®] HaE ARSIIAL collision
gasZE 2.0 torr®] o= (positive) FE= air(negative)s AME-SIICE.

GC: Methamidophos®} acephate®] 412 ¢l NPD AZ7]¢}
CP-8400 ‘autosampler”} 2l CP-3800(VarianyS AH&-3ch
g Z+e CP-Sil SCB Z#(15 m x 0.25 mm x 0.25 um, Varian)
S ARSI FUT 2EE 280°C, FYUES 1 ul(split ratio
10: )e]len, oF 5= 50°ColA 12 &<t fAl8laL, 280°C
7 BF 30°Ce) £E2 52 3 F 5B 52 Ale =g

AH&-st Tt

Table 2. Multiple reaction monitoring (MRM) conditions for LC/MS/MS

Pesticides MW lontype  Parention Daughter ion (Collision energy, eV)

tricyclazole 189 M+H" +190 —163 (-19.0) —136 (-29.0) —109 (-36.5)
pymetrozine 217 M+H" +218 —105 (-14.0) —78 (-32.0)

methabenzthiazuron 221 M+H" +222 —150 (-30.0) —124 (-25.0) —165 (-7.5)
acetamiprid 222 M+H" +223 —126 (-22.0) —56 (-12.5) —99 (-39.0)
ethiofencarb 225 M+H" +226 —107 (-11.0) —169 ( -4.0) —77 (-34.0)
oxamyl 219 M+Na' +242 — 72 (-14.0) —242 ( -4.0) —90 (-5.5)
forchlorfenuron 247 M+H" +248 —129 (-13.0) —155 (-11.0) —94 (-12.5)
clothianidin 249 M+H" +250 —169 (-13.0) —132 (-10.5) —113 (-25.5)
thiacloprid 252 M+H" +253 —126 (-13.0) —90 (-31.5) —99 (-31.5)
vamidothion 287 M+H* +288 —146 (-10.0) —118 (-20.0) —288 ( -4.0)
thiamethoxam 291 M+H" +292 —211 ( -9.0) —181 (-13.5) —132 (-13.5)
cyazofamid 324 M+H" +325 —108 (-13.0) —325 ( -4.0) —261 ( -6.5)
azafenidin 337 M+H" +338 —302 (-10.0) —264 (-26.0) —338 (-5.5)
boscalid 342 M+H" +343 —307 (-15.5) —140 (-16.5) —272 (-31.5)
thiodicarb 354 M+H" +355 —88 (-11.0) —163 ( -6.0) —108 (-14.5)
flumioxazine 354 M+H" +355 —327 (-25.0) —355 ( -4.0) —299 (-46.0)
cinosulfuron 413 M+H" +414 —183 (-12.0) —157 (-23.0) —121 (-27.0)
pyrimethanil 199 M+H" +200 —107 (-7.5) —82 (-23.5) —80 (-26.0)
diuron 232 M+H" +233 —72 (-10.0) —46 ( -7.0) —233 ( -4.0)
fenothiocarb 253 M+H" +254 —72 (-12.0) —160 ( -6.0) —254 ( -4.0)
imazalil 296 M+H" +297 —159 (-19.5) —255 (-14.0) —176 (-17.0)
clofentezine 302 M+H" +303 —138 (-10.0) —102 (-28.0) —120 (-25.5)
diflubenzuron 310 M+H" +311 —158 (-13.0) —141 (-30.0) —181 (-12.0)
pyriproxyfen 321 M+H" +322 — 96 (-12.0) —185 (-18.5) —119 (-27.0)
fenbuconazole 336 M+H" +337 —125 (-21.5) —70 (-14.0) —194 (-12.5)
tebufenozide 352 M-+H" +353 —133 (-18.0) —297 (- 6.0) —105 (-46.0)
oxaziclomefone 375 M+H" +376 —190 (-19.5) —376 (-10.0) —161 (-32.0)
teflubenzuron 380 M+H" +381 —158 (-11.0) —141 (-28.5) —198 (-9.5)
dinocap 364 M+NH,’ +382 — 86 ( -6.0) — 69 (-4.0)

pyraclostrobin 387 M+H" +388 —19%4 ( -8.0) —163 (-17.5) —296 (-11.0)
dimethomorph 387 M+H* +388 —301 (-15.0) —165 (-27.5) —139 (-29.5)
trifloxystrobin 408 M+H" +409 —186 (-13.5) —206 (-11.5) —145 (-39.5)
pyrazolate 438 M+H" +439 —173 (-14.0) — 91 (-26.5) —155 (-14.5)
hexaflumuron 460 M+H" +461 —158 (-27.5) —141 (-30.0) —113 (-45.5)
flufenoxuron 488 M+H" +489 —158 (-15.0) —141 (-28.5) —489 ( -4.5)
lufenuron 510 M+H' +511 —158 (-13.0) —141 (-29.0) —328 (-12.0)
methomyl 162 M+H" +163 — 88 ( -7.0) —106 ( -9.0) — 65 (-7.5)
aldicarb 190 M+Na’ +213 — 89 (-14.0) —158 (-7.5) — 89 (-16.0)
fluazinam 464 M-H" -463 —416 (+17.0) —398 (+13.5) —334 (+44.0)
fipronil 436 M-H" -435 —330 (+12.0) —250 (+23.0) —183 (+36.5)
flusulfamide 414 M-H" -413 —170 (+34.0) —349 (+18.5) —312 (+18.5)
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Table 3. Recovery ratios of pesticides analysed by GC and GC/MS

B2 Z315)8) 2] 4l 39 W A 3 & (2007)

No.” Pesticide Recovery (%) No. Pesticide Recovery(%)
39 methamidophos 86.3 174 formothion 87.9
21 dichlorvos 89.3 265 dimethenamid 98.5
24 dichlobenil 102.3 177 phosphamidone 87.2
34 mevinphos 94.9 132 chlorpyrifos methyl 92.5
73 acephate 70.7 187 propanil 84.2

6 nitrapyrin 93.0 72 acetochlor 102.0
269 metolcarb 64.7 44 metribuzin 93.0
272 molinate 952 202a heptachlor 93.8
104 isoprocarb 76.0 139 tolclofos-methyl 95.6
136 tecnazene 91.3 155 parathion-methyl 74.8

93 omethoate 74.8 62 vinclozolin 89.8
216 fenobucarb 94.6 78 alachlor 98.9
191 propoxur 89.6 111 carbaryl 97.9
27 diphenylamine 101.0 38 metalaxyl 98.8
224 cymoxanil 84.2 184 prometryn 92.5
86 ethoprophos 87.8 120c methyl pentachlorophenylsulfide 98.8
84 ethalfluralin 83.6 266 dithiopyr 94.3
130 chlorpropham 100.1 162 fenitrothion 95.6
52 bendiocarb 92.8 196 pirimiphos-methyl 87.6
148 trifluralin 79.6 134 terbutryn 92.9
110 cadusafos 96.3 304 probenazole 95.4
58a BHC,alpha- 101.8 36 methiocarb 94.5
173 phorate 93.2 22 dichlofluanid 118.1
47 monocrotophos 81.3 30 linuron 81.7
108 thiometon 90.8 217 dimethylvinphos 89.1
23 dicloran 82.5 250 esprocarb 95.8
256 fluoroimide 102.8 76a aldrin 99.1

14 dimethoate 86.1 56 bromacil 84.1

120a quintozene 85.8 40 metolachlor O1.2

114 carbofuran 92.8 178 phoxim 95.1

58b BHC,beta- 111.6 32 malathion 96.3
64 simazine 90.3 298 thiazopyr 92.0
58¢c BHC,gamma- 107.5 131 chlorpyrifos 98.8
222 mepanipyrim 65.8 168 fenthion 91.8
294 terbuthylazine 93.6 153 parathion 97.1
135 terbufos 95.5 307 fthalide 92.0
313 pyroquilon 84.2 220 diethiofencarb 86.4
125 chlorothalonil 97.5 142 triadimefon 94.1
177 phosphamidone 87.2 310 flufenacet 94.1
8 diazinon 98.5 297 tetraconazole 85.4
15 disulfoton 95.9 28 diphenamid 92.2
58d BHC delta- 106.3 235 fosthiazate 88.1
289 isazofos 93.0 197 pirimiphos-ethyl 87.5
144 triallate 94.0 202b heptachlor epoxide 101.0
88 etrimfos 98.5 163 pendimethalin 71.8

120b pentachloroaniline 95.0 225 cyprodinil 924
205 iprobenfos 82.7 169 penconazole 87.5
333 tebupirimfos 93.1 138 tolylfluanid 107.6
195 pirimicarb 93.5 103 isofenphos 91.8
41 metobromuron 80.2 118 captan 80.3
82 ethiofencarb 92.8 129 chlorfenvinphos 85.8

“Registration number in Korea Food Code.
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Table 3. (Continued)
No. Pesticide Recovery (%) No. Pesticide Recovery (%)
170 phenthoate 86.0 192 propiconazole 83.3
322 dimepirerate 96.7 314 pyriminobac-methyl 85.3
37 mecarbam 93.6 199 hexazinone 84.7
179 folpet 72.2 295 thenylchlor 86.8
185 procymidone 92.1 241 nuarimol 83.8
141 triadimenol 74.9 133 tebuconazole 74.2
126a chlordane,-trans 92.1 117 captafol 83.8
107 chinomethionat 90.2 25 diclofop-methyl 84.1
45 methidathion 67.1 189 propargite 853
149 triflumizole 99.7 316 pyributicarb 86.9
12¢ DDE,2.4'- 96.9 258 pyridaphenthion 79.8
90a endosulfan,alpha- 120.0 176 phosmet 92.5
126b chlordane,-cis 92.0 106 EPN 88.0
156 paclobutrazol 86.6 57 bromopropylate 80.4
275 butachlor 89.1 274 benzoximate 63.9
4 napropamide 88.6 61 bifenthrin 93.3
211 prothiofos 89.9 19 dicofol 96.3
159 fenamiphos 753 43 methoxychlor 80.2
309 flutolanil 99.7 240 fenoxycarb 87.2
76b dieldrin 101.5 251 etoxazole 90.2
306 pretilachlor 88.4 171 fenpropathrin 87.6
204 isoprothioran 87.2 282 anilofos 89.3
190 profenofos 90.1 210 fenazaquin 89.3
238 fludioxonil 84.9 60 bifenox 744
200 hexaconazole 79.5 208 tebufenpyrad 90.5
12d DDE4.4'- 972 330 indanofan 76.5
12a DDD,2 4'- 110.0 137 tetradifon 90.9
94 oxadiazon 97.5 175 phosalone 82.6
115 carboxin 87.3 75 azinphos-methy! 88.6
31 myclobutanil 90.6 300 pentoxazone 85.1
180 flusilazole 94.7 270 mefenacet 89.1
97 oxyfluorfen 90.5 279 cyhalofop-butyl 86.9
91 endrin 94.5 158 fenarimol 88.2
230 kresoxim-methyl 90.5 68 cyhalothrin 88.0
226 cyproconazole 79.5 193 pyrazophos 91.7
206 chlorfenapyr 86.9 285 acrinathrin 87.8
340 fenoxanil 7.7 213 pyraclofos 76.0
124 chlorbenzilate 87.3 157 permethrin 833
167 fensulfothion 69.1 59 bitertanol 69.5
314 pyriminobac-methyl 85.3 214 pyridaben 90.2
13a DDT,2,4'- 98.3 186 prochloraz 742
12b DDD,4,4'- 105.3 67 cyfluthrin 81.7
95 oxadixyl 81.6 119 quizalofop-ethyl 79.1
83 ethion 84.3 182 flucythrinate 86.4
244 mepronil 74.8 66 cypermethrin 84.7
143 triazophos 83.3 315 pyrimidifen 74.7
90c endosulfan sulfate 952 164 fenvalerate 799
113 carbophenothion 81.0 181 fluvalinate 76.8
80 edifenphos 83.6 290 indoxacarb 76.8
5 norflurazon 82.6 9 deltamethrin 74.6
301 fenhexamid 65.8 234 fenpyroximate 86.8
13b DDT4,4'- 83.5 253 imibenconazole 68.0
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Table 4. Recovery ratios of pesticides analysed by LC/MS/MS

No.” Pesticide Recovery (%) No. Pesticide Recovery (%)
227 acetamiprid 83.5 262 hexaflumuron 61.3
77 aldicarb 81.3 100 imazalil 72.8
327 azafenidin 87.8 242 lufenuron 98.0
323 boscalid 72.6 243 methabenzthiazuron 107.0
280 - cinosulfuron 90.2 35 methomyl 97.3
123 clofentezine 83.0 96 oxamyl 100.3
332 clothianidin 80.9 329 oxaziclomefone 86.5
325 cyazofamid 84.1 345 pyraclostrobin 86.9
29 diflubenzuron 74.2 344 pyrazolate 91.7
218 dimethomorph 81.9 259 pyrimethanil 106.4
11 dinocap 92.5 236 pyriproxyfen 86.2
16 diuron 96.5 207 tebufenozide 87.9
165 fenbuconazole TS 209 teflubenzuron 92.6
263 fenothiocarb 104.6 338 thiacloprid 85.8
215 fipronil 88.3 337 thiamethoxam ‘ 793
239 fluazinam 83.0 151 thiodicarb 94.1
212 flufenoxuron 95.0 232 tricyclazole 82.0
342 flumioxazine 81.7 335 trifloxystrobin 86.9
308 flusulfamide 89.1 48 vamidothion 67.5
303 forchlorfenuron 85.5 237 pymetrozine 74.8

“Registration number in Korea Food Code.
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3|8
T4 vl Hrtsle 7 T F4EE AIET 2H 61.3-
120.0%2] 3582 YE SATh(Table 3, Table 4).

TR AEfEY

20053 RUE oA FAZ} £F9] Fo] AFHAL w4t
E 2@, FUE, 2, FUE, AXx, 9, A, AR
S EFsle] 23F 488719 HAES tdeR ZFE BUH
g2 AAsint F 2 A6l 75 T FAEe AdEE
gletslr) 913 Aolmg, AEFA Al FAEY 4 B Y

5 2 X e aEsA FAUT A R 4 7Hs %
231%F % 9AE E4 F9 3% (methamidophos, acephate,
pymetrozine)oll tig+ EUEIE A3}z Table 59F 7T

FEFNE 3% F B9 REYE A9F 2159 A=
o] AFHOH olF 659 TAENA T BFIHENE
& Z2HFRAY FAE ARESEC] HA ¥ FUS ARSEE
o FAF A4 L7FES AR 2 WIsAES &
3 474 2 FHUE, ANE, 359, 7 B 7 1735 2F oA
oJAth °o1E 6% FAE F, &, AUE, AMx I F
4%o] JAFEA fFES AREHeY 2 9 Fu g Fol] 7]
5 259 53] 292 161 5 107494 Fo] HE
Hol A&g 62.5%2 19| AE LS Yehidh HAHow
£ 48879 FE5FAE 5 2740 FYe] AEHY 18.9%9]
AEES Y. ol2i’t 3= 2001 12.2%, 2002 8.8%,
2003 16.8%, 2004 11.8%, 20053 5.0%2] 2]F2|ekEehdH
(KFDA) 2559 2UEHE A3N12-16)9} v]l2A] 5] HAEE
o] A3 =A vehd 2& & F Atk ole L3 BUEH]
GCMS 2 LCMSMSSS AMgste AESHAIE @& T AW
gEog wolth A4 #E&F dHolgdME HA 9271¢] A

oA g 139719] HAEAR F 2471°] 0.01 ppm PIEHe] FO
24 GCFIDT 71&9] 442 = WEZL 7Hd 93] 4
£ o] 4A & FFolh

ZF5L71F £E A E7ES 2943 FAEL A 488
A F 9o 1.9%2] v&g Jep) ol A FejekERt
AZ(KFDA) EUE Y A= 20013 0.8%, 2002 4.2%, 2003
9 1.2%, 20045 3.2%, 2005 1.8%2A](12-16), T HE Zo|
2 AL & F e, ot JFYIFENAH(KFDA)] BUH
g Aol o) vid iy sahEe] RS 2ARST Sl =
7] o2, ©Ed] FAFOR vlashe AL fo4de] §lod
Holu, o Ad3] AR AREESo] A ¥ 54e ANk
7497t vl FRES] FPHANIIE F4E J 2
o] AAFE & F ATk 2P 3 FARATFARICNAN B
o] FEIIEAE A FAEQ] TEAH AHEE 2004
9 2 20059 RUHHAME ZF3R7FS 243 FAER
A&AA A7t Fod AR YERRTH1S-16).

SHH, = FDAS] A= 4R RUHH ZA3E BE 20024
T 74E80] 33.7%, FETES 0.8%A, 2003d= AEE
o] 34.9%, FAFL-L 24%E B3 v} Urk(7-8). EUHHEATH
= AAAE AR, BEF, TF 5o dig ZUEE 23 2003
dol AL ¥ AZ8o] 43.8% older olF 54%7F 2HF7)
2 233197, 200439 = AEEC] 46.6%°19 5.0%7F FF
715S 2SR B THI-10).
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Table 5. Summary of pesticide residues monitoring in agricultural
products

No. No. Samples No. Samples

Commodity Samples  with residues with residues above
analyzed (% ratio) MRLs" (% ratio)

Sweet potato 23 1(43) e
Eggplant 25 3(12.0) -
Bracken 21 2/( 9.5) -
Pepper leaves 16 10 (62.5) 1(6.3)
Chard 25 4(16.0) -
Perilla leaves 25 7 (28.0) -
Carrot 24 3(12.5) -
Bonnet bellflower 19 1 (16.0) -
Acorn 4 0( 0.0) -
Strawberry 5 2 (40.0) -
Pear 24 1(42) -
Barley 23 0( 0.0) -
Peach 24 7(30.4) -
Watermelon 18 1(5.6) -
Shinsuncho 22 5(22.7) 1( 4.6)
Rice 23 3(13.6) -
Crown daisy 26 6(23.1) 1(3.9)
Cabbage 23 4(17.4) -
Red mustard 20 4(20.0) -
Welsh onion 30 16 (53.3) 4(13.3)
Chamnamul 24 5(20.8) -
Chwinamul 21 6(28.6) 1( 4.8)
Red bean 23 1(43) 1( 44)

Sum 488 92 (18.9) 9( 1.9)

“MRLs: Maximum Residue Limits (MRLSs).
"No samples with pesticides above MRLs.

2 Ba ZIER AR, 7R, VEREA R, 78RR, 71E
THEY 71F0] AA=O] o, ARG BE FAEY] AR
571 FFelth6). WEbA cypermethrine 3¢ sl AREE
VAol e 5o, GCMS 59 Aoz HEAET} I
Axe] AFRE7E F7H 222 F A0 Cypermethrin A}
g3} 7150 it SHEAELS BRI ojF5Ao] A% FYe =R,
ey 2 @R o8 ded A e Adxrt A
o ok 718 FEAd 52 gl ALE BENHIT oy u=
3 RIHEPA) M= AT BY 7FsAe] e wgeR B
F38l2 1th2l). Procymidoned Zd% FUE M E Thle
2 HEE FHoEA, AEA U2 IFYo] At a&Hr}
A&AHon WY94E Ad BT FE oiA|ZE AMEEH(22),
A FAGAME HEYA FAER gk vz &
Faked #eEska ok

758715 S 233 5L iprodione, fludioxonil, cyper-
methrin, ethoprophos, flutolanil, lufenuron & 6% ©|N°o0, F
103] A= TH(Table 7). ©1% cypermethrin 23|15 #|9]8l 83]=
IR E|Fo] HAHY A L2 FAENA HEHUCD
AEZZA6)Y RS FAH7E ey, sevet 593
F871F T AMgE=el 710l ARH YA o A,
4 Codex 718 A 272 SAHE 439 4373
27158 483k, 99 $ES LT 5 Qe A¢ e
FUAFIALIIE T WT T HA VTS H LIS =HY

Table 6. Frequency of pesticide detection

Frequency of detections
with residues above
MRLs”

Cypermethrin 18 2
Clothianidin 10 =
Iprodione
Procymidone
Dimethomorph

Frequency of

Pesticides Jesectinns

el
w

Tricyclazole
Lufenuron
Fenvalerate
Pyraclostrobin
Tebufenozide
Methamidophos
Acetamiprid
Boscalid
Azoxystrobin
Fludioxonil
Chlorothalonil
Deltamethrin
Fenazaquin
Fenitrothion
Trifloxystrobin
Cyazofamid
Ethoprophos, Flutolanil

Cabaryl, Chlofenapyr,

DDT, Diethiofencarb,
Diflubenzuron,
Diphenylamine,
Flufenoxuron, Folfet,
Halfenprox, Isoprocarb, |
Kresoxim-methyl,
Metalaxyl, Oxadixyl,
Pymetrozine, Teflubenzuron,
Tetraconazole, Tetradifon,
Thiamethoxam,
Vamidothion

Sum 139 10

= RN N RN NN W OB LWL N O O
'

“MRLs: maximum residue limits (MRLSs).
»No samples with pesticides above MRLs.

Stk wepa s Akl AHESEo] HolglA e sore
AR 73S, 2 ok HA/EL A Hee RAg w
e we s154ol e foldn) Tejee HISe) Fokkd
A1 Fo] tet A%t Bg Astslolok sk,

SiEY sRIREX

TAEE AREE 232U Fut 4zt 50% o)lde] AE
&8 eI, &7t FUE, FAUE, AHx, A, FAR F
o] FAlFlA 20% oo FFEd AEFES U
ok B5ol B3 30%9] =2 HEES JERNATK(Table 5). ©]
23 AFE= Kim 5(23)2 dTFEZAN BoE dAFe 23
F RA(60%), ANTA(292%), 35(20.8%)%] A} H| DT o,

Ao AEFFo| BUATN AFA 9} FF9 HEEL H|=3
o)tk

B 5 AFIHEINFES 2T SRS Eupt 3049 A
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Fig. 1. Provincial distribution of samples with pesticide residues.
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