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Abstract This survey was carried out to estimate pesticide residue levels in commercial agricultural products in the year
2009. Residues were examined in 16 commodities (rice, foxtail millet, buckwheat, kidney beans, peanuts, sesame, oranges,
grapefruit, kiwifruit, spinach, perilla leaves, leeks, garlic stem, garlic, ginger, and oak mushroom) collected from 22
provinces in Korea. Analyses were performed by multi-methods capable of detecting up to 60 pesticides by LC/MS/MS.
A total of 510 samples were collected and analyzed. Of the samples, 96.1% contained no detectable pesticide residues.
Detectable residues at or below the MRLs were found in 3.5% of the samples. However, in 0.4% of the samples (spinach
and leeks), residue (ethaboxam and fluquinconazole) levels exceeded the MRLs. Furthermore, intake assessments of 7
kinds of pesticide residues were carried out, excluding those exceeding the MRLs. The results showed that the ratios of
EDI (estimated daily intake) to ADI (acceptable daily intake) were 0.0001-0.0006%, which indicates that the detected
pesticide residues were in a safe range. It is concluded that residual pesticides in agricultural products are properly

controlled in Korea.
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FEOoZ A} ARSI AEE AAS FEor TUEHF Table 1. Commodity and number of samples collected and
o AW UTH14-20). YRS FARFHL FHoE Ay analyzed
AT FHog HIFAoZ AT ZFo] ok ok o Type Commodity No. of sample
£ ARl 2 s St 9 AE, 5o I S8IE Rice 43
o] A ool Fof met Mlistste] AFAXE HASL 3 Cereal grains Foxtail millet 34
oH21). Buckwheat 18
olelzto] FAHE F AEeel i@ kS Fusl] 9@ Beans Kidney bean >
wEols Byek, ABeEe] Pt vl s HAge
TS s S oL St S ol NusandSeeds oo >
ek B33 BAY el tE Aaiue Seishs avaEs
Srkeln glonl, M AEs) mEw o} iyl Ui o Orange 33
e wektol FUE T gl AAoIth mb el wekg Fruits Orapefrui !
A28 9 T HF SR U PAYS Fuse de Kiwifiuit 5
BHole & 4 Yok Spinach 36
ool B dAreNE A 2 AAowRE FAH FiHE Perilla leaves 35
1652 IO 3o], LOMSMSE A ¥4 7153 605 & Vegetables Leek 38
oo g ok ARAEE A LUt NF HE B Garlic stem 3
29| Fopoz Rl obiyS HrkstaA skl Garlic 34
Ginger 34
IH a2 5._<| 'é"tél' Mushrooms Oak mushroom 33
Total 510
A=
U S 20049 AFOFENMAA &AHA HES F
SFFRIIE AAMND AP F AFLNFE AR QERE I Ao Ngd JQFRES ZARSIY AT 260,000% o A
Hsto] AFAHAT A= ARHATH22). &, =, 1Y, 3, A F 7 B9 TA BEE dEst 227 AY9E st
B, N, eAA, A, 719, A=A, EAY, ks, ¥, AGE ATl vl st FARS AAsATh ol e
-, *M}, A F 16%0] old dFHM, ol AF %k H EFErES Wl FoA fF T FAE 1652 3-
FaA ] 200532009 =7 FFEeF kW 5 A 1090 A3 FYstneH, 4 #5949 {5 *1713 aete
ol M 20099 FFEF RUEE i A=t AEE AXNZNE AR 24 A9HER FAE AR F 510148 &

Table 2. Pesticides for LC/MS/MS analysis

(a) Pesticides for LC/MS/MS analysis-Positive mode
1. Acetamiprid 19.  Fenpyroximate 37.  Pyraclostrobin
2. Aldicarb 20. Ferimzone 38. Pyrazolate
3. Amisulbrom 21.  Fluacrypyrim 39.  Pyribenzoxim
4,  Azafenidin 22.  Flubendiamide 40. Pyributicarb
5. Azoxystrobin 23.  Flufenacet 41.  Pyrimethanil
6.  Bendiocarb 24.  Fluquinconazole 42.  Pyriproxyfen
7.  Benzoximate 25.  Forchlorfenuron 43.  Pyroquilon
8. Boscalid 26.  Isoprocarb 44.  Quinoclamine
9.  Butocarboxim 27.  Mepanipyrim 45.  Tebufenozide
10.  Carbaryl 28.  Metamifop 46.  Thenychlor
11.  Carbofuran 29.  Methabenzthiazuron 47.  Thiacloprid
12.  Chlorantraniliprole 30. Methiocarb 48.  Thiamethoxam
13.  Clothianidin 31.  Methomyl 49.  Thiodicarb
14.  Cyazofamid 32.  Methoxyfenozide 50. Tricyclazole
15.  Cymoxanil 33.  Metolcarb 51.  Trifloxystrobin
16.  Dimethomorph 34, Oxamyl 52.  Trimethacarb 2,3,5-
17.  Ethaboxam 35. Oxaziclomefon 53.  Trimethacarb 3,4,5-
18.  Ethiofencarb 36. Propoxur

(b) Pesticides for LC/MS/MS analysis-Negative mode
1. Chromafenozide 4. Hexaflumuron 7. Tiadinil
2. Fluazinam 5. Lufenuron
3. Flufenoxuron 6.  Teflubenzuron
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Table 3. Analytical condition of LC/MS/MS

(a) Analytical condition of LC/MS/MS-Positive mode

Column
Detector

Mobile phase

Flow rate
Ton source

Gas

Spray voltage
Collision gas

Unison UK-C18 (2.0x100 mm, 3 pm, Imtakt)
Thermo TSQ Quantum Ultra

A: water+0.1% formic acid, 2 mM ammonium
acetate

‘ Sample 50 g ‘

-Add 100 mL of acetonitrile
-Homogenize for 3 min

‘ Filtration ‘
\ - Add 15 g of NaCl

Column

B: 99% MeCN+0.1% formic acid, 2 mM | Partition |
ammonium acetate ‘
Time (min) A (%) B (%) \ \
0 90 10 | Water layer | | Aetonitril layer |
1 90 10 ‘
8 0 100 ‘
13 0 100
17 90 10 ‘ Concentration ‘
20 90 10 -Dissolve with MeOH/DCM
0.2 mL/min (1/99) 4 mL
API (ESI) Purification
Sheath Gas (Nitrogen, 40 Arb.), (NH, cartridge)
lon Sweep Gas (Nitrogen, 15 Arb.) -Activate with DCM 5 mL
(+)ve 4300 V -Elute with MeOH/DCM
Argon 1.5 mTorr (1/99) 7mL
C trati
(b) Analytical condition of LC/MS/MS-Negative mode ‘ oncentration ‘
- -Dissolve with acetonitrile
Unison UK-C18 (2.0x100 mm, 3 pm, Imtakt) Filter by membrane filter

Detector

Mobile phase

Flow rate
ITon source

Gas

Spray voltage
Collision Gas

Thermo TSQ Quantum Ultra

A: water+0.1% formic acid, 2 mM ammonium
acetate

B: 99% MeCN+0.1% formic acid, 2 mM
ammonium acetate

Time (min) A (%) B (%)

0 40 60
1 40 60
5 0 100
10 0 100
12 40 60
15 40 60

0.2 mL/min

API (ESI)

Sheath Gas (Nitrogen, 40 Arb.),
Ion Sweep Gas (Nitrogen, 15 Arb.)

(-) ve 3000 V
Argon 1.5 mTorr
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Fig. 1. Schematic diagram for residual pesticide analysis.
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6052 Table 20 YERISITE 60%F2] 5°F EFHF-2 Dr. Ehren-
stofer GmbH(Augsburg, Germany) % Wako Chemicals USA,
Inc.(Richmond, VA, USAXAIZHE st A&t oH, A=
A A F & L FAS Yste] AR acetonitrile(Merk,
Germany), methanol(Merk, Darmstadt, Germany), dichloromethane
(Merk, Darmstadt, Germany)?] #7]8vl= 75t £498 57
A K (pesticide residue analysis grade)S AFE-SIATE T3 Al 72
AA AHLS 93l aminopropyl FFEZ A|(1 g/6 cc, Waters Co.,
Milford, MA, USA)Z AH&-3}93Th

BESY =A|

Zyzte] FF REE 0.02g FFHS GE3] F3ko acetonitrile
S 718w 20mLell = 1000 pg/ml gFe] BELAS =
A1), positive mode 53%F negative mode 759 EFEHNS
Z¥z} £33}, acetonitrile® 34181 10 ug/mL7} A 3 & A}
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Fig. 2. Total ion chromatogram of LC/MS/MS: (A) 53 types of pesticides in the positive ion mode (B) 7 types of pesticides in the negative

ion mode.
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717124

60%F FFS e g3t 717182442 Triple quadrupole LC/MS/
MS(TSQ Quantum Ultra, Thermo Electron Co., Waltham, MA,
USA)E Ab&3t9ler, Z8-2 Unison UK-C18(2.0 mx100 mm,
3 um, Imtakt, Japan)s ARSI, ©]&e] <52 0.2 mL/min
o]}t LC/MS/MS= positive mode2} negative modeZ Lo 2
3] EAsom, 71714 2712 Table 39 WERARITE LCMS/
MS 24 P’ =k 605l g TIC®H MRM &7 Zt7} Fig.
29} Table 40 YERSATE
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Table 4. Analytical condition of the MRM transition of LC-MS/MS

No. Pesticide (nr:;) M.W.  Polarity Precusorion MRMI 8\3/1) MRM2 8\372) MRM3 (Ce]\313)
1 Acetamiprid 5.85 384.51 + 223.1 90 33 99 36 126 20
2 Aldicarb 6.44 190.26 + 208.1 89 15 100 35 191 5
3 Amisulbrom 9.75 466.31 + 466.1 466 17
4 Azafenidin 7.49 338.19 + 338 150 31 178 26 214 21
5 Azoxystrobin 8.29 403.39 + 404.1 172 52 183 39 372 14
6 Bendiocarb 7.07 223.23 + 224 81 33 109 19 167 10
7 Benzoximate 9.85 363.79 + 364.1 105 31 184 33 199 11
8 Boscalid 8.46 343.21 + 343 112 39 140 21 307 19
9 Butocarboxim 6.22 190.26 + 191 47 27 59 45 75 9
10 Carbaryl 7.28 201.22 + 202.1 117 24 127 29 145 11
11 Carbofuran 7.10 221.26 + 222.18 123 22 165 12
12 Chlorantraniliprole 9.75 483.15 + 483.12 239 22 442 6
13 Chromafenozide 3.62 394.51 - 393.25 149 24 105 39 185 7
14 Clothianidin 5.48 249.68 + 250 113 29 132 16 169 12
15 Cyazofamid 9.14 324.78 + 325 216 23 261 10 280 16
16 Cymoxanil 9.85 198.18 + 199 113 35 141 27 184 19
17 Dimethomorph 7.84 387.86 + 388.1 139 33 165 32 301 20
18  Ethaboxam 7.21 32043 + 321 183 23 200 26 237 18
19  Ethiofencarb 7.42 225.31 + 226.1 51 65 77 43 107 16

20 Fenpyroximate 10.78 421.49 + 4222 138 32 214 29 366 15
21 Ferimzone 6.77 254.33 + 255.2 117 29 124 21 132 20
22 Fluacrypyrim 9.80 426.39 + 426.92 118 53 117 42 145 29
23 Fluazinam 5.72 465.14 - 463 387 19 398 19 416 22
24 Flubendiamide 8.91 682.39 + 683.15 274 29 408 13

25 Flufenacet 8.87 363.33 + 364 109 34 124 32 152 20
26  Flufenoxuron 6.05 488.77 - 487 304 23 411 19 467 13
27  Fluquinconazole 8.50 376.17 + 376 198 46 124 43 307 25
28  Forchlorfenuron 7.24 247.68 + 248 93 34 129 17 155 16
29  Hexaflumuron 4.89 461.14 - 459 439 15 175 39 276 22
30  Isoprocarb 7.65 193.24 + 194.1 77 33 95 15 152 5

31  Lufenuron 5.74 511.16 - 509 175 43 326 20 339 16
32 Mepanipyrim 8.81 22327 + 224.1 104 27 106 26 131 23
33 Metamifop 9.75 440.86 + 44122 103 41 288 18

34  Methabenzthiazuron 7.17 221.27 + 222 124 30 150 34 165 17
35  Methiocarb 8.13 22531 + 226 77 42 91 33 121 19
36 Methomyl 4.56 162.21 + 163.1 58 20 73 30 106 10
37  Methoxyfenozide 8.64 368.47 + 369.2 105 43 149 18 313 5

38  Metolcarb 6.79 165.19 + 166.1 91 26 94 31 110 11
39  Oxamyl 4.19 219.26 + 237.1 72 18 90 5 220 5

40  Oxaziclomefone 10.24 376.28 + 376.1 133 32 161 27 190 15
41 Propoxur 7.02 209.24 + 210.07 93 25 111 14 168 5

42 Pyraclostrobin 9.52 387.82 + 388.2 149 30 163 25 296 13
43 Pyrazolate 9.65 43931 + 439 145 53 173 21 249 30
44 Pyribenzoxim 10.17 609.59 + 610.3 189 32 413 15

45 Pyributicarb 10.49 330.44 + 331.1 91 25 105 37 108 31
46  Pyrimethanil 7.97 199.11 + 200.1 77 41 82 26 107 25
47  Pyriproxyfen 1041 321.37 + 322.1 96 16 129 31 185 23
48  Pyroquilon 6.35 173.21 + 174.1 105 33 117 31 132 23
49 Quinoclamine 6.85 207.61 + 208.1 89 40 105 27 77 35
50  Tebufenozide 9.02 352.47 + 353.2 105 38 133 19 297 5

51  Teflubenzuron 5.11 381.11 - 379 196 25 339 15 359 11
52 Thenylchlor 8.90 324.84 + 324 59 38 97 42 127 17
53 Thiacloprid 6.34 252.72 + 253 99 39 126 21 186 14
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Table 4. Continued
.. RT . . CEl CE2 CE3
No. Pesticide (min) M.W. Polarity Precusorion MRMI @) MRM2 V) MRM3 (V)
54 Thiamethoxam 5.04 291.71 + 292 108 40 181 23 211 13
55 Thiodicarb 6.84 354.47 + 355 73 56 79 31 88 16
56 Tiadinil 3.19 267.70 - 266 71 17 178 19 238 15
57 Tricyclazole 5.88 189.24 + 190 92 35 109 34 136 28
58 Trifloxystrobin 9.78 408.37 + 409.2 116 32 145 41 186 17
59 Trimethacarb 2,3,5 7.64 193.24 + 194.1 107 34 122 25 137 11
60 Trimethacarb 3,4,5 7.64 193.24 + 194 107 38 122 27 137 13
58, HE U HYo| 5X Zo Y nE
B A2 gjsle] ty FAEY BRREE FRAME
), FRE AT, HRAME LA, Jafie SAY, W 3|8, HEEH R HEEH
ARolMe FIMAE AAstd 35 3| e NES AxT BEF EFEAS AR HUtsto
T . m, = 3

oAl 20% ©lsk= &3t}
HZ 3 (limits of detection, LOD)2} 78 &8 (limits of quanti-

H AFoA A
A s 60F HEES
S Jehlen, 3

8T LC/MS/MS

o H58e 7 BAET Jold 7
=

fication, LOQ)= 7 ¥ =8 FF8&US EAs5le] A& F2ntE 44 "HHE UeYle, o] HYE Hojues I4ES
IWe 7|22 3t LODE SN ratio’} 3 ©]4, LOQE SN el = AEEE t 245k o2 sk 93 71&Ee
ratio 10 o2 71Fo2 A3 olu LOQe 7 FAHEH M AldHe Hg E= JE AlEye o] o Ao
AF3871ES wotsle] HEE AFILIEY 1IRE HET 2 FAEd.
2 917, 0.5mgkg ol3te] Tw Eajo] Hrs A
Table 5. Recovery of pesticides residue by LC/MS/MS
1 0,
- Fortified Recovery+SD (%) LOD LOQ
No. Pesticide conc.
(mg/kg) Hulled rice Kidney bean Orange Perilla leaves Oak mushroom (mg/kg) (mg/kg)
| Acctamiogid 0.1 92.049.6 64.742.5 60.70.6 783442 TAOHA e 0010638
cetamipri 05 857462 60.2+3.7 61.8£3.0 70.8+9.2 66.6+3.4 : :
2 Aldicart 0.1 99.0£12.8 623+2.1 67.749.3 13574105 1304174
ear 0.5 96.2+17.1 875493 78.543.4 89.9+11.4 8714107 :
s Amisulb 0.1 1163180 1177165 603104 8134107 BEIOL s 0011820
isutbrom 05 95.1+8.4 93.7+16.7 65.7+8.6 77.8+10.7 975+10.8 :
s Aaferid 0.1 9834172 89.0£6.2 253138 98.0+11.3 9TT=TO s 0007692
zatemdmn 0.5 1055421.1  68.5+10.7 21.7+0.6 112.3+4.4 90.348.6 HYe :
s o 0.1 121.7£14.7 933423 357432 115315 30T e 0000122
oxystrobin 05 1117162 735498 48.7+0.8 120.9+1.6 85.6£0.7 : :
6 Bendiocath 0.1 69.0+8.5 1033138 67.3+4.5 70.0+5.0 TOLBL
endiocar 0.5 81.9+7.4 913463 64.3+2.9 77.546.4 733428 : :
 Bemsoxi 0.1 99.042.0 119.749.2 100.0+53 190820 12330 e
enzoximate 05 97.9+10.4 1142452 91.8+73 70.9+13.5 972423 : :
S Bosealid 0.1 82.7+3.8 7934137 1277126 81.745.1 2774126 oo
oscall 0.5 98 4+4.6 67.543.9 122612 1114149 849+103 :
o Butocarboxi 0.1 727478 100:95 10374179 1207+168 10374179 oo
utocarboxim 05 101.9+8.3 69.6£7.0 97.5+17.1 76.0+13.1 7774127 :
0 Coban 0.1 79.0+7.2 110.749.0 60.3+1.5 80.7+14.5 BTT09 o 0004237
arvary 0.5 89.4415.4 98.0+7.1 613+0.8 90.24.1 77.043.1 : :
0 Carboft 0.1 76.0£1.7 106.7+1.2 46306 79712 IS o 0043103
arboturan 05 87.4+73 823488 425411 85.9432 711437 : :
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1 0,
. Fortified Recovery+SD (%) LOD LOQ
No. Pesticide conc.

(mg/kg)  Hulledrice  Kidney bean Orange Perilla leaves Oak mushroom (mg/kg)  (mg/kg)

1 Chlomntanlinl 0.1 106.7£13.6  1247+65  110.7+14.5 73.749.1 106359 e 0.006008
orantrantiiprole ) 5 10154132 107.445.2 119.941.2 95.1417.5 86.7+8.4 : :

5 Chromatonosid 0.1 72.0+5.6 80.3+11.0 86.3+1.5 91.3+10.2 TEETO0 0005000
rormatenozide 5 763112 98.3+4.9 95.2+6.4 95.143.0 704£124 :

4 Clothianid 0.1 79.7+2.1 56.3+4.9 70.35.0 443+12.6 405727 ooaleet
offianidin 0.5 71.149.6 294422 60.1£1.5 713£15 717415 : :

5 Cvarofamid 0.1 733+4.0 693+11.6  94.0+183 BATEIGE 10034186 o
yazotami 0.5 9234122 100.5+13.2 99.3+5.6 98.4+132 12974259 :

6 c ] 0.1 997432 109.0+9.5 833+1.5 6608121 10STHA6
ymoxant 0.5 9794122  104.5+114 86.5:2.3 84.6£14.6 91.6:2.4 : :

7 Dimeth . 0.1 79.3+5.1 97.0+1.7 213+0.6 77.7+8.7 T6HBS s 0003817
imethomorp 0.5 813+11.4 71.8£7.0 18.1+0.8 89.5+1.9 652437 : :

6 Bihab 0.1 76315 87.7+143 1207216  84.0:16.0 BTl 0000240
aboxam 0.5 79.3+10.0 100.9+2.1 106.6+3.6 775+5.1 71542 : :

0 Bihiofencart 0.1 78.7+3.2 613+0.6 30325 90.0:£4.6 663464 e 0003226
fotencar 0.5 77.748.8 78.7+1.4 21.9+1.4 747417 70.7+5.1 : :

o T -, 0.1 8834126  983%15.6 833438 81.7+8.7 BS0EI L 0000246
enpyroximate 0.5 93.3+12.0 119.0+4.5 933429 105.8+6.3 90.7+7.8 : :

D re 0.1 64.3+2.5 113.3+4.0 87.7+2.1 67.3+4.0 63044 e 0000761
erimzone 0.5 78.6+10.4 102.7+4.7 81.2+2.4 63.143.7 59.3+5.9 : :

v , 0.1 86.0+5.6 99.3+2.5 70.7+0.6 81.0+1.0 N30 000413
uacrypyrim 0.5 90.3+11.8 86.949.0 70.7£4.4 723£1 5 81.6+3.9 : :

4 Flua 0.1 50.7+3.2 76.3+9.9 733+6.7 67.3+4.0 BO6O e 0002456
vazinam 0.5 49.7425.6 93.9+11.2 85.0+5.5 89.349.8 10.546.1 : :

24 Flubendiomid 0.1 92.744.7 12174102 747425 1508125 7138130
ubendiamide 0.5 8414103 1045543 82.9:+4.1 103.5+8.4 71.15.4 : :

25 Flufenacet 0.1 79.3+8.3 83.7+2.5 88.7+1.5 75.0+11.5 BAOLILA | 0088
ulenace 0.5 72.8+11.6 90.5+7.6 87.147.6 76.849.5 72.7+1.7 : :

6 Flut 0.1 80.7£1.5 136.746.7  114.7+13.1 753442 607425 e 000055
ulenoxuron 0.5 926+137 12814106  129.9+102 749417 82.743.8 : :

v Pl | 0.1 76.7+13.0 71.746.1 91.7+5.0 70.3+4.0 RILISI e 0001912
uquinconazoie 0.5 99.5+18.8 84.9+1.5 87.7+4.2 96.1+16.8 76.3+8.4 : :

28 Forchlor 0.1 63.0+7.8 66.3+2.5 290453 743435 TLOEILL o onos
orehiortenuron 0.5 68.148.4 68.343.0 26.9+0.9 77.343.8 68.8+5.5 : :

9 el 0.1 91.745.7 12006164 1863+15 16175569 0.7=166
exatiumuron 0.5 107.1£162  139.1+189  163.5£0.9 164.4+8.5 79.7+5.4 : :

0 1 . 0.1 80.0+13.8 93.0+6.6 44340.6 77.7+15.1 62321 ousass
soprocar 0.5 72.8+11.8 80.346.9 38345.6 82.143.8 75.140.6 : :

W Lt 0.1 747435 1313321 1367412 92.7+8.1 TITBE o 00046
utenuron 0.5 8774146 1394129 1331464  1102+142 74.0+3.2 : :

Y Meoaioui 0.1 77323 93342 62.0+1.7 7134102 BLTHAS e 0003165
cpanipyrim 0.5 75.4+8.2 91.3+0.6 65.142.6 74.7+5.8 71.8+1.6 : :

5 Metamit 0.1 129.749.9 119.0+5.2 73.744.5 13372212 121736
ctamiiop 0.5 118.6£182  109.3+5.7 69.5+0.6 10074194 942439 ‘ :

. 0.1 80.0+3.6 97.0+1.0 45340.6 82.7+4.0 777432
34 Methabenzthiazuron ) ¢ 85.7410.5 76.5+4.9 421414 84,1423 7504112 2001500 0005000
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Table 5. Continued

Fortified Recovery+SD (%)

No. Pesticide conc. ) - : LOD LOQ
(mg/kg) Hulledrice  Kidney bean Orange Perilla leaves Oak mushroom (mg/kg)  (mg/kg)

5 Methiocar 0.1 99.746.1 88.3+9.5 69.7+4.7 99.06.1 T20ET6 0020000
cthiocar 0.5 88.8413.8 82.546.4 67.949.7 84.442.1 76.4+7.6 : :
6 Methoml 0.1 69.0+3.0 88.3+8.5 80.7+7.6 82.0+2.0 H4338 s 0078
cthomy 0.5 79.11.0 793+13.9 63.046.1 109259 141.347.1 : :
v Methoxvfonosid 0.1 96.7+6.5 112.7+422 71312 10274189 863440
cthoxylenozide 5 92.3+10.4 88.147.2 62.7+1.5 114.748.0 78.9+1.8 : :
S Metoleath 0.1 71.0£1.0 116.7+8.1 84325 71.0£13.1 T6T90 o 001985
clofear 0.5 754476 86.7+11.1 68.4+53 63.546.6 755407 : :
0 Oxam] 0.1 62.7410.8 82.3+6.4 68323 63.0+6.1 TS sl 0014837
xamy 0.5 735488 793+11.7 733475 76.5+1.4 69.74103 :
40 Oxasiclome 0.1 90.7+9.7 104.748.4 94.3+1.5 22349.9 BSI2L e 0000497
xaziclometone 0.5 85.148.8 98.1+12.9 96.7+1.6 5424315 813432 : :
i p 0.1 74.0+1.7 112325 42.0+0.0 843432 BIES il 0009804
ropoxur 0.5 82.7+7.3 86.044.2 425424 843426 63.7+7.9 : :
b Pusaclostiobi 0.1 993483 113.0+3.6 2.1438.7 117.743.2 077568 o 0.000901
yraclostrobin 0.5 116.3£10.6 94.1+7.7 44742 4 116.4+8.9 97.942.7 : :
5 Pumsolt 0.1 95.0£149 997112 60.0+1.0 172200 723258 o oo
yrazotate 0.5 75.9+12.9 72.549.0 60.1+13 8534155 73.547.0 : :
44 Peribeno 0.1 96.0+8.7 110.04203 11074186  86.0410.8 BOLIZ2 000100
yribenzoxim 0.5 13484260  1144+17.7  100.7£10.9 69.8+6.4 1083135 :
45 Puributicard 0.1 453+13.7 1230114 82.7+1.5 233412 4349 0004008
yributicar 0.5 47.146.5 118.5+8.3 78.142.1 48.1+4.1 51.541.0 : :
46 Pesimethan] 0.1 72.0+3.6 89.0+3.61 25.0+1.0 79.3+8.4 I 0009434
yrmethant 0.5 76.9+8.8 74.1+7.1 243+13 73.3+4.4 80.7+2.9 : :
1 Puriorocd 0.1 64.3+4.7 1193429 983142  21.0+132 L 00012
yriproxylen 0.5 62.5+4.0 104.8+15.6 932443 42.3+8.4 733477 : :
48 Peroail 0.1 73345 95.7+3.8 63.7+7.0 65.7+8.6 673101 o s
yroqurion 0.5 90.2+10.1 68.7+5.5 64.5£0.3 745476 64.7£5.6 : :
9 Ouinoclam 0.1 74.7+7.1 7274139 69.0+9.0 82.7+15.4 BOBLIL2 o asass
Quinoclamine 0.5 68.6+12.9 78.147.1 777£121 10274102 99.9+12.1 :
0 Tebufenosid 0.1 106.7+9.6 106.3=1.5 90.0+3.0 145.046.0 BIETS e 0000879
coutenozide 0.5 90.6£9.7 82.3+8.9 81.1+1.4 114.742.7 83.6£1.6 : :
S Toflub 0.1 81.043.5 1067146 129732 103.046.1 BETEI6S ey 0002747
eHlubenzuron 0.5 97.0417.7 13474257 1200443  106.5+16.7 79.7+7.4 : :
9 Themlchl 0.1 105.7+1.2 98.3+9.1 71.7+3.1 119.0+6.6 MTESO s 0004310
enyiehior 0.5 852496 793+12.4 83.146.7 953+1.9 71.9+1.9 : :
G Thaclonid 0.1 67.744.6 743+2.9 753+6.8 63.7+4.6 66751 00 0.000696
faclopri 0.5 775486 61.9+4 4 66.3+4.8 62.6+1.9 78.942.8 : :
4 Thismeth 0.1 71.348.1 473+78 61.7+2.1 69.7+10.2 BIOL e 0015625
famethoxam 0.5 53+77.5 27.545.1 75.9+1.4 69.3+8.1 88.3+2.0 : :
s Thiodicath 0.1 993485 80.3+4.0 61.7+7.6 1083+11.6 T3S0 0000696
fodicar 0.5 109.4+12.2 63.3+8.6 63.542.2 120.4+4.9 0.0£0.0 : :
s Tiadinil 0.1 73323 87.3+2.9 723435 112.718.8 I ool
fadint 0.5 813+12.6 92.147.6 933427 104.9+1.6 73.942.7 : :
, 0.1 97.748.0 81.0+4.6 56.7+0.6 53.742.5 85.0+3.0
57 Tricyclazole 0.000938  0.003125

0.5 90.3+£8.2 74.3£11.9 53.5£1.0 55.5¢4.7 65.7+0.6
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Table 5. Continued

Fortified Recovery+SD (%)
No. Pesticide conc. - - : LOD  LOQ
(mg/kg) Hulledrice  Kidney bean Orange Perilla leaves  Oak mushroom (mgkg) (mg/kg)

s Trifloxvatrobi 0.1 98.0410.8 116.7+6.7 88.7+2.5 82.0+14.5 10035501 e 0 002857
rHioxystrobm 0.5 92.2+12.1 98.1473 85.0413 81.9+15.8 86.9+44.1 :

% Trimethacarb23s 0.1 72.0+2.0 96.3+7.6 29.0+1.0 71345 078 0019251
rimethacaro-2,2, 0.5 86.2+8.9 85.1472 272403 99.942.1 712441 :

60 Trimethacarb34.5 0.1 73349 105315 30.7+0.6 783122 TROBS 0018510
rmethacaro-2,%, 0.5 88.249.5 87.943.6 279417 101.3£7.9 759424 :

Table 6. Summary of the results of the monitoring programmes for pesticides

No.of sam- % samples No. of samples

0, 7 V) 7
No. of samples ples without without with residues 7o samples with No. of samples % samples with

residues below with residues residues above

analysed dete.ctable deteptable below or at or at MRL above MRL, MRL
residues residues MRL

Rice 43 43 100 0 0.0 0 0.0
Cereal grains  Foxtail millet 34 34 100 0 0.0 0 0.0
Buckwheat 18 18 100 0 0.0 0 0.0
Beans Kidney Bean 29 29 100 0 0.0 0 0.0
Nuts and Seed Peanut 15 15 100 0 0.0 0 0.0
s andSeeds - gesame 26 26 100 0 0.0 0 0.0
Orange 33 33 100 0 0.0 0 0.0
Fruits Grapefruit 31 31 100 0 0.0 0 0.0
Kiwifruit 36 35 972 1 2.8 0 0.0
Spinach 36 28 77.8 7 194 1 2.8
Perilla Leaves 35 27 77.1 8 229 0 0.0
Vegetabl Leek 38 36 94.7 1 2.6 1 2.6
egetaples Garlic stem 35 34 97.1 1 2.9 0 0.0
Garlic 34 34 100 0 0.0 0 0.0
Ginger 34 34 100 0 0.0 0 0.0
Mushrooms Oak Mushroom 33 33 100 0 0.0 0 0.0
Total 510 490 96.1 18 3.5 2 0.4

E5¥ zUEHY Zo L
F T 51045 o2 LOMSMSE o] &3 SAITHAIE X el

4 7 FF 605l thE ARt 2UHY : 2] flu qumconazoleg 9] }5’— HEd T A{ T2

I Az gREY 45 FAE 96.1%4907)0lA wke] A& & 71F E] BFE 157% A= o2 AEFYP o, woF

A eskom, 3.5%(181) A=t 1 871EA olate] HEES

* ‘;-‘ 25 S Table 72 ) 54
=z AlFX]2] ethaboxam,

SN N

1 FE871E olake] ket o2 AR Hol XA =

BRI, ot 04%(27A) AEte] 518718 o] ke o2 FdE .
EMIATH(Table 6). FA 5107 & AlF=], ¥ © 279 F4HE
o] R EVES 28w FELE, FAEY U F sof MEY oL Za}
oF ARgo] MW A QPHE FEoA o] RAR Y e AR B2 ATea HAEE FES ddEY F 605 3 azox-
==Ll ystrobin & 952 Fofo] AEEFY o UlFE 3§ 7IEA] o3t

I, T, ASAF 2 wAFY A ool M3 HEH o] o2 AEHIL F 9% AF e BIE Fig 49 ¢
2| Fgem, 71EA| ol Foo] HEE iR 2718 EFhe th 3 AFA, EAY, neEdA M B2 NEE HEd

o
207 & FAF 17, ANAF 1971002, Boko] AEHE FAEY]
95%7F A AFolA HEHATKFig. 3). ol TE & |
z ]

azoxystrobin®] 73-%-, strobilurin A5 AFAZ, o] AFAE W
& A spectrume VAW AFEAME FHold AgES wE

AT g mHAHo] Ho] wof AEA] Foke] RA 4 2R she FegRolt) dhH o] T HAFHA FE3 ‘rOTEf<
Fo] HlmA Eol T IEEC] A Yehie oz dds 24 AE 9 {§AF, Bl S AR LEH gleH,
SATH(). A A —7—01]1: =i ]‘/} o] oFEo] 2] kol @ol /‘}%51
2 A7Agees AEA, E4Y, ¥+ 5 F 559 FAE U= T Agrolth(23). AlEAl, EAYNA HEH dimethomorph
A FF Aol HAEFJOH, AF TF F 9T FAE 9 7§-r cinnamic acid A€ AFAZ HAFY AT A=
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Fig. 3. Ratio of detection by commodity for cereal grains, beans,
nuts and seed, fruit, vegetables and mushroom.

Table 7. Sample containing pesticide residues

Amount MRL

Commodi Pesticide
Y (mgkg)  (mgke)

Kiwifruit Methoxyfenozide 0.02 0.05
Azoxystrobin 0.1-0.2 2.0
Clothianidin 0.1 0.2
Spinach Dimethomorph 0.1-0.6 3.0
Ethaboxam 2.6 1.0
Methoxyfenozide 1.7 3.0
Azoxystrobin 0.1-1.5 5.0
Perillal Dimethomorph 0.2 7.0
criia feaves Flufenoxuron 0.3 2.0
Lufenuron 0.3 3.0
Leek Fluquinconazole 0.5 0.3
Garlic stem Azoxystrobin 0.1 2.0

AT Gge AssAL AT Az FEE WIAShe F
oz YRl $4sul, oY % NRE AU R
= geld itk 22 2%, 44, 20) Fo 9, wdye)
YR RO AHGEIE A Eo|THd).

B AToA AFE RS WEOR AFHE 497 U
RolLt 2% o]4e] Fofol Bl WEH/IE slrkFig 5). |
A ool AGEAL, EFORRE SAHAL TP
2, Fe) e s 4xE ool od, e @A
A, A2 F 0, O Bl 0 Foo] AGHAS
Fsd 5ol f19lo® thgRel ool $Alo] PEHE Aoz
SFETHDS). AT FAES P FHE e St
AHgIZe mhE FRIES] SuE Fob AHgo] Bolata

g & gt

2o

}‘0 o, rlr I‘-{

N

UFRSBI|E =3 SE

E AerMs F 2719 FAENA 3E7IEX] o] sk
o] AZ=ATH(Table 8). AlEX|olA HE¥ ethaboxame &]-8-7]
F3 1.0mgkge 26819 2.6mgkge] Fol HAEHULh
Ethaboxam- thiazolecarboxamide AA2A WA 35S A
sstar, Ee] Agts Az 59 2E71RHE Ad AEA|
2 71E Mot wat Ado| gl S 7RI Aok F=2
HiSs, Qo] X% T =i, o] WA B A5E 98 AR

% samples

% samples with residuesabove MRL

M % samples with detected residues below or at MRL

Fig. 4. Result of the 2009 monitoring program by pesticide:
Percentage of samples below or at the MRL and percentage of
samples above the MRL by pesticide.

Fig. 5. Multiple residue samples, number of different pesticides
detected per sample.

e TR Ro|th26). ¥ Aol HEE ethaboxam ARE-]
55 HA B2 AIFXA 7S oY AEE FoE AIFA
o] =y WA e XEE 3] S87IEA o HFeFE A}
48 Zoz F=Hn.

FZoM ZAZ% fluquinconazoleS 318715 0.3 mgkegd] 1.7
Hiel 0.5 mg/kge] Fefo]l 7AEFISth. Fluquinconazole quinazoli-
noneZl| AR HFolPo] e, ofgrt eAESt A%
ol A2 3lgo AHRE 4EE fA F F U= Awolth
Tk 7159 triazole”] oFAl AEAE ol tigt e AAES
Rshs E4S 7K Stk F2 0], IF T VR,

[e]

£ $3 AREE FoHdRelth27). ¥ AT HEE flu-
quinconazole %A ARg-o] SEEA oF2 FFolA 71FEA] ol
AEE Zo= 3o AdFggo|ye] x| e XaE 93 5
|71 oY AHgom AMgH Rom FEHEG AlFA] 2§
ZFo|A 71&%H ethaboxam 2 fluginconazole®] 7% 71 <A<
AL Zt= Aol Qg ¢ A48 S e T
EAL /A Qlo, 71E opAlel ik WS Zhe WS o
A 4 A= 7 A 2e9d Ao

e
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Table 8. Samples with residues above MRL

Commodity Detected Amount MRL
pesticide (mg/kg) (mg/kg)
Spinach  Ethaboxam 2.6 1.0
Leek Fluquinconazole 0.5 0.3

Table 9. Exposure assessment of pesticides in agricultural
products

No. Pesticide ADI EDI EDVADI
(mg/person/day) (mg/person/day) (%)
1 Azoxystrobin 11.000 2.52E-04 0.002
2 Clothianidin 0.550 1.63E-05 0.003
3 Dimethomorph 5.500 3.14E-04 0.006
4 Flufenoxuron 1.100 1.84E-05 0.002
5 Lufenuron 0.550 2.08E-05 0.004
6 Methoxyfenozide 5.500 3.50E-04 0.006
7  Trifloxystrobin 2.200 1.82E-05 0.001

YAcceptable daily intake
JEstimated daily intake

HESA| lsiEIt

£ Ao BUHY A 2079] AlRA F oF A
ol AZHAY. o F IFRSEIES 2HT 2T FF
ethaboxam, fluquinconazoleS #|2|st 75 &l tist sz}
o= H=R1R] Golulr] 3l 7 weke] 19 4431618 acceptable
daily intake: ADDS o] &3te] AAHoZ B A5
th &, BUHY A3 AEFS e E 7 s 4]
F5 Estd 19 AHZFE Folal, AR BHEEE ot
of H7 HF AF 55kgS st 19 945 H(estimated
daily intake:EDD} 191 19 F847%F FAE F3idh o
#7412 7143 ADIS T#5ke] ADI tiH] EDI 3H%)S 7315
o 2 A= Table 99F 2tk RUEY A3 AER=TF 7S
=2 59 azoxystrobin®] 7A¢- dA AFHTS ALk A3 19
19 #3122 11.000 mg/person/day thE] 121 1€ 4 HHAZ
2.52E-04 mg/person/day= o} wu|gt FEUS & F AT 2
Aol AEE o 7% EF ADI tiH] SEiErt ol W
ZoE ZAIESOH, o= AFH 9 27 59 7 FPOE A
1= 749 2 BlEe B dold AoR o=}, uebs of
A FE 16FES o= 71F o8t A& v 7% 4
12w g 22 52 508 Judr.
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