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Abstract

This study was carried out to monitor the pesticides residues of agricultural products in Busan area from January 2007 to
December 2010 and the amount of pesticide was analyzed by the quarter, the component of pesticide and the item. A total of
15,340 samples that were classified by official book of foods were collected in the 16 districts of Busan & 2 auction market,
and analyzed by GC and UPLC. Among the agricultural products, the residual pesticides were detected in 2,065 samples
(13.5%), and detected over MRLs in 371 samples (2.4%). According to the detection rate per quarter, the first quarter (of
16.9%) was the highest. Also, the excess rate was found to be the highest in the first quarter (of 3.0%). Based on the item
category, the detection rate was found to be the highest in berries fruits (24.8%) and the excess rate was the highest in stalk
and stem vegetables (4.2%). From the 2007 to 2010, the most frequently detected pesticide was procymidone and endosulfan

was detected over MRLs with highest frequency.
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GC (Gas Chromathograph)+= Agilent TechnologiesA}2]
6890N (U.S.A)2 At83le] AZ7]= ECD (Gas
Chromathograph—Electron Capture Detector), NPD (Gas
Chromathograph—Nitrogen Phosphorus Detector) 2 45191
31, LC (Liquid Chromatograph)+= WatersAl2] Acquity UPLC
(Ultra Performance Liquid Chromatography)S AME51]
2996 PDA (Photodiod array)@® wA45l9cl GC/MSD (Gas
Chromathograph/Mass Selective Detcetor)+= Agilent
TechnologiesAF2] 6890N (U.S.A)o] 5973 series mass selective
detector7} AAE Z5 ARSI FoP w2 SIS
BXAZAL Table 29 At}

Table 1, Detailed distribution of samples investigated in Bus an area (2007~2010)

2007 2008 2009 2010 Total
Vegetable 3,017 3,144 3,200 3,024 12,285
Fruits 475 499 617 688 2,279
Potatoes 70 74 78 92 314
Mushrooms 7 20 36 31 94
Nuts & Seeds 6 2 14 7 35
Cereal grains 10 F 10 18 45
Beans 5 7 11 8 31
Others 34 19 6 a8 157
Total 3,624 3,778 3,972 3,966 15,240
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Sample (50 g)

Filter & Separation

Evaporation &

| Homogenization : sample added acetonitrile 100 mL

Concentration - by TuboVap evaporator

55

| Separation : acetonitrile layer (20 mL) after shaking & standing (-20°C, 1hr)

| Purification : elution of hexane sample (2 mL) with hexane 5 mL (contain
J acetone, 10%) on florisil by SPE

Analytical sample

— Screening by GC/MSD

Fig., 1, Schematic diagram of sample preparation method for screening of multi—residue pesticides,

Table 2, Analytical condition for residual pesticides analysis

GC / MSD GC / ECD - NPD UPLC / PDA
Agilent 6890N GC / . .
Instruments 59731 MSD Agilent 6890N GC Instruments Waters AcQuity UPLC
Column HP—5MS HP=5 Column BEZnglf’Oé';mMm
o 30 mx0.25 mx0.25 m | 30 m*0.25 mx0.25 /m o ‘ o
Temperature : 30C
5 . 5 . Gradient
120C (1min) 120C (1min) .
o~y o A Water
| 5C/min | 5C/min ) o
N . N . . B : Acetonitrile
Oven 200C (1min) 200C (1min) Mobile Phase o
. . . . (AB =955
| 5C/min | 5C/min S AB = 5:95)
270C (10min) 270C (10min) ' '
Injector (Inlet) . . 0.3 ml/min
Temp. 250¢C 260C Flow Rate (Injection V. = 3 x«L)
Detector (Aux) Source : 230C ECD : 280TC
Temp. Quad. : 150C NPD : 325C Detector 2996 FDA
Znt o o

15,340719] HAIWS &&= F wool HE

2,0657102 13,5%9 AEES UL, I F XF9E
71EE 23 9= 3T 2.4%9] 7|ExIES UE
Yok dmd HoF A& F3e 20074, 20084, 20094,
2010 HZEo| Z+2}F 20.3%, 13.2%, 11.9%, 9.0%°]1 7|&
ZIgL 7V7} 3.5%, 2.9%, 2.2%, 1.3%=, 2007de|A 2010
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Fig. 2. Rate of samples detected according to surveyed periods,
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Fig, 3. Detection rate of pesticide residues
by quarter,
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Fig. 4. Rate of samples detected over MRLs
by quarter,



2010 4129 {5 sAME

ShEY =
2007dRE 2010W71A] 497 EEREE HEES AFE
(24.8%) > HAAF(16.1%) > FEF(15.8%) ) TAF(14.3%)
> AAF(18.8%) <<=°I9al(Fig. 5), 7leERIES ABAF
(4.2%) > FAF(3.3%) > HAF(1.6%) ) LANF(0.9%) =03
th(Fig. 6).

A sAbE B 49 B9t 407 o) HARE 2 o
dog AEES AFEY oy} 37.9%% 7Y w2 HEE
S B, I TReOR H3(34.6%) > FE(32.2%) ) B
(24.5%) > 115(23.5%) » 7A%1(22.4%) > AA(20.0%) &2
<22 el tH(Table 3), i HA & FHTE «o0=2 &
W AZQN(15.0%) » FHE1L6%) > F3(10.7%) ) T&E
(10.2%) > WoHT7.6%) > AH=|(7.0%) > AN (6.4%), FIE
(6.4%) <] =o|tt. s FFHFS FAES A

of 51}

tworo] AbEgle] 2 QRRg Wi, welud o skl
dobe F% g BUAo] 2 A Zo| B BER AR

e Az, el ez, A 5 sxd 59 4
2 e 7|E2Tgo] £O EES AWEY BT i
F2, ol Zutt HolEWAS Hlw

FECE EHHo] AA ko] Hato] W] wjEe]
oY agm ARl UE, BE okse], ol e,
7, HAUE 5 AR dARAFl Sote ERe AR
oF AR Lohs FHo| njal AhHoR 7| HYFPES
7b @AY A7) gjie] A 7)Eo] HLE= A9It gol 7]
F2aHgo] B Yehd Aoz Ay,

>

2 MRset e

497t A9 sk 20079RE 201097H4] 42 62,

57%, 58%, 5601, o] T 7IeE 2t w2 47

32%, 27%, 33%, 18It =¥ HEM=e; 7wzt

RIE7} 2 5Pt Table 49F Ut HEMET} 7P =
A

2 59FS procymidone O % Z 6893 HEEA, 1 th2o

=)

5 ©
o H

Potne, 6.6 Root, 4.5

Tropical, 9.4

Fig. 5. Rate of pesticides residues detected
according to sample group,
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Fig. 6. Rate of pesticides residues detected
over MRLs according to sample group.
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Table 3, List of agricultural products frequently detected over MRLs(2007~2010)

2007 2008 2009 2010 Total
sample Detec- h(:;eLr Detec- Over Detec- Qver Detec- Qver Detec- Over No. of
tion(%) S don@) MRS gione MRS gonge  MRL don@) MRS Gample
(%) (%) (%) (%) (%)
Bang a 556 111 385 1.7 182 - 273 91 379 76 66
Leek EER) 150 271 136 19.2 96 306 42 46 107 263
Chamnamul 64.9 189 111 111 125 - 222 74 322 116 146
Strawberry g2 15 359 - 121 - 129 - 245 04 249
Pepper 322 6.3 26.3 - 143 - 20.7 - 235 17 230
Perilla leaves 390 71 229 il 12,7 69 174 35 224 64 1,369
Mustard leaves 333 26.7 71 71 125 125 333 - 200 15.0 40
Celery 175 10.0 271 6.3 140 7.0 19.2 29 19.2 7.0 157
Grape 320 13 25.0 - 47 - 185 - 19.3 03 327
Chwinamul 25.0 125 111 111 286 - 133 - 19.1 6.4 63
Green garlic 6.7 33 222 111 gs - 188 6.3 17.7 44 68
Mandarin 273 13 17.3 1.3 1938 - 76 - 17.2 06 354
Spinach 29.3 54 175 32 115 32 109 34 171 38 577
Cucumber 345 13 125 - 10.7 - 11.3 - 17.1 17 234
Tomato 49.0 20 15.3 - 119 - 121 - 17.0 0.2 467
Shinsuncho 22.2 111 91 - 182 - 125 - 16.7 4.2 48
Peach 185 56 16.7 24 177 - 83 - 15.0 19 207
Sweet pepper 20 - EER] - 33 - 167 - 148 = 61
Parsley 111 111 36.4 27.3 a5 48 - - 14.3 102 49
Amaranth 333 - 111 - 182 46 - - 14.0 13 57
Crown daisy 17.2 51 118 4.7 153 4.2 74 37 135 45 310
Dong cho 108 27 222 74 125 16 96 12 135 29 238
Melon 26 - 250 - 114 - 161 - 131 - 137
Korean lettuce 216 26 139 132 82 24 9.0 21 127 23 1.837
Welsh enion 19.0 35 84 28 119 25 95 L7 12.2 T 1,017
Apple 24.7 - 125 - 119 - 41 - 121 - 396
Korean cabbage 127 15 136 26 106 27 G4 23 113 23 976
Chard 220 7.3 114 a6 7.3 24 30 - 2.8 18 183
Radish leaves 114 8 89 27 107 25 58 15 9.2 26 575

Chicory 141 4.7 87 24 9.2 25 41 14 9.2 27 402
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Table 4, Numbers of pesticides detected agricultural products(2007~2010)

B g

2007 2008 2009 2010 Total
Use Chemical PNan_ﬁg af
esticides Detec  Over Detec Over Detec Over Detec  Over Detec  Over
-tion MRLs  -ton MRLs -tion MRLs -tion MRLs -tion  MRLs
Procymidone 256 g 172 24 145 1 116 1 689 34
Dicarboximide Iprodione 5 3 4 1 4 2 1 - 14 6
Vinclozolin 12 3 8 2 3 1 4 - 27 4
Strobilurin Kresoxim-methyl 33 3 55 7 47 5 25 1 160 16
Acylalanine Metalaxyl 29 2 15 1 - - 2 1 46 4
Chloronitrile Chlorothalonil 43 10 33 4 28 1 17 8 121 23
Fungicicles Dithiolane Isoprothiolane 11 2 15 2 9 1 7 - 42 5
Carboxamide Flutolanil 11 3 2 1 1 1 - - 14 5
Carbamate Diethofencarb 33 8 32 11 48 7 23 2 136 28
Phenylpyrrole Fludioxonil 10 2 10 5 11 3 4 2 35 12
Diniconazole = = 14 8 19 9 13 6 46 23
Triazole

Metconazole - - 2 1 3 2 1 - 6 3

Cyflufenamid & S 6 - 15 4 4 = 25 4

Organochlorine Endosulfan 127 21 70 28 52 16 42 12 291 77
Ethoprophos 15 13 6 5 4 3 2 2 27 23

Chlorpyrifos 19 5 g 5 8 4 7 2 42 16

EPN 10 8 4 4 4 1 4 4 22 17

Diazinon 15 4 13 2 12 3 3 - 43 9

Organophosphate  Methidathion 14 3 5 2 5 = 1 = 25 5
Fenitrothion - - 2 1 6 4 2 1 10 6

Insecticides

Fosthiazate 4 4 1 1 1 1 & = 6 6

Terbufos 1 1 2 1 g 2 2 = 3 2

Phenthoate 10 - 5 = 10 - 4 - 29 "

Pyrrole Chlorfenapyr 44 4 32 2 23 = 29 3 128 9
Pyrethroid Bifenthrin 38 2 37 2 25 3 23 - 123 7
Pyriclalyl - - - = 18 11 10 4 28 15

Dicofol 1 = 4 = 5 - 4 = 14 -
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Table 5. List of suspected endocrine disrupting pesticides detected in agricultural products (2007—2010)

2007 2008 2009 2010
NeliE ot Resticide Detec- Over Detec- Over Detec- Over Detec- Over
tion MRLs tion MRLs tion MRLs tion MRLs
Chlorothalonil 43 10 33 4 28 1 17 8
Chlorpyrifos 19 5 8 5 8 4 7 2
Cypermethrin - - - - 2 - 6 -
Dicofol 1 - 4 - g g 4 .
Endosulfan 127 21 70 28 52 16 42 12
Iprodione 5 3 4 1 4 2 1 -
Parathion - - - - - - 1 -
Parathion-methyl - - - - - - 1 -
Pendimethalin 2 - 3 1 1 1 2 -
Permethrin - - - - 1 - 1 -
Procymidone 256 8 172 24 145 1 116 -
Vinclozolin 12 3 8 - 3 1 4 -
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