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Abstract ethoprophos. Estimated daily intakes compared to
acceptable daily intakes, except radish and Welsh onion, is
BACKGROUND: This survey was done to investigate the estimated less harm on human in 10 kinds of pesticides
pesticide residues and to assess their risk on agricultural which frequently occurred violation.
products on the Markets in Incheon from 2010 to 2012.
METHODS AND RESULTS: The total number of
samples were 16,025 for agricultural products and these
were analyzed by multi-residue method using GC-

Key Words: Agricultural products, Incheon, Pesticide
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ECD/NPD, GC-MS, LC-MS/MS and HPLC-PDA/FLD. M E

The violation rates of the samples over maximum residue

limits(MRLs) of pesticide residues established by Korean SR FATTe P At 9l 3 AL
Food and Drug Administration in the survey of 2010, 2011 SRo ZBlAfel A vhite] wlle- T o7t FAlR, HT 54
and 2012 were 1.2%, 0.8% and 0.7%, respectively. I F7tell whet Aol =7} Qo] AAE 1 Gl Aol
CONCLUSION(S): Of the total violated samples, more A AR oPg A g FA9L HEY] AR Q%
than 75% of the rates were recorded from the samples of 2|AEe] Anpde] oAl SARERS Qskal Qlof Fokd
leafy vegetables. Most commonly encountered agricultural TN E7 TS oL QPHChung er al, 2004).
commodities over MRLs were Chwinamul, perilla leaves T WellT 9 AExEYE sAES Bosty 1ad
and crown daisy. The pesticides detected yearly over MRLs o] AN S A oR At o] FASe SUAA
during three years were endosulfan, chlorpyrifos, diazinon, & =8 T8 T w45 AN E A FEskaL oo

lufenuron, chlorothalonil, flutolanil, procymidone, WChung et al, 2004; Noh et al, 2010; Choi et al,
2011) shHEel sofo] AFste] olF AFeke ktelAl ¢
a5 713 7FsAE WA 5 7] wEell 2154 BUE
T These authors contributed equally to this work. . N
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B x d sk v
AFE T skl theh XS AAlste] RS &
R3] 3l =8t thLee et al, 2008).

1= FDA(Food and Drug Administration)ol*]:= of
W kel st Aok RUERS AAlste] I AnE
708k §)eH, EU(European Union)olA= Zh=ellA] 2¢
Aoz RUEHEE AATS =E0]1 3d=o] Afsio
AA)Ekal QITHNoh er al, 2010; Noh et al, 2010).

Feuths 196857 H i 5 AR BUHYS
AAAERor 1988\ 99 AFORE 17 F wokel| tlal] 1
875 A o]F 25 Aol AA sHste] 2011
425 £ w2l AFgr]se] AAEHJATHKIm ef al,
2011) }\]II]OEEO]—FQ@ u) 71— /\]L:_ E7-]§]_ od:rx__cdo )\]:z
A i FEERES BRsR A
Qi et Yol BAREAT ) AT gk
3 SAHE RS BElsta QitKJeon et al, 2007).

ofef & FAPAE 20101FH 2012'd7H4] Q131 A ol
A e el St el e sl
v, 71 b bl ot AR kS Wkl

AL AlZ

2010 1956 2012 12974 A-F) oA, A
A, el fEse FE(AAT, 984,
AT, AT B T AT EklE SARES OiYeE
Akt on, Alg $£AHEIL Table 17 2t

Table 1. List of kinds and sample numbers of agricultural
products in the study

Group 2010(%) 2011(%)  2012(%)
3,434(59.8) 2,925(54.5) 2,554(52.0)
Stalk and stem vegetables 527(9.2)  372(6.9) 481(9.8)
Root and tuber vegetables 74(1.3)  178(3.3)  82(1.7)

989(17.2) 1039(19.3) 847(17.2)

Leafy vegetables

Fruiting vegetables

Fruits 180(3.1)  157(2.9) 220(4.5)
Mushrooms 437(7.6) 566(10.6) 429(8.7)
Others 100(1.8)  133(2.5) 301(6.1)
Total 5,741 5,370 4914

sk 248 3752 Dr. Ehrenstorfer GmbH(Germany)
= st ARSI T, 2 AREE FE2v acetonitrile

I A 3101 3 o?l’ hexane, acetone, dichloromethane,
methano (USA)9] HPLCH= AHEFom,
NaCl<- ]unse1(]apan)§ ARESIGATE A FFERIA= Tk
AZvEIYIGC) A4S 918l Agilent technologies
Florisil cartridge(6 cc, 1 g), AAZrRETI(LC)=
Agilent technologies NH, cartridge(6 cc, 1 g)& AH&-3t

HES A AFCEHT AT, B AN AT T A,
AR 5 OEsolE By Ailel M)A EekET
J}illiw}i:ﬂﬁ]i 5"’9‘7]’%:} ZEete] diste]

Administration, 2011, 2012).

TV PR gt $lsl GC/MBD(Gas Chromatography /Mass
Selective Detector)i= Agilent(USA)AHS] HP 6890 Series
GCol| 4% 5973, 5975 Mass Selective Detector$}
LECO("|=9)AFe] TOF(pegasus HT) Detectors AH-3t31
11, LC/MS/MS+ Thermo Fisher

(USA)AFS] TSQ Quantum UltrasS AMEaRith Ao
4& $l8l GC(Gas Chromatography)= GC-ECD(HP
6890N, T|=), GC-NPD(HP 6890, "|=)E A3l
LC(Liquid Chromatography)+= Varian(USA)AF2] Prostar
2407} SIT(Japan)AFe] HPLC Systems AMS3ISITE F2
717134 2702 Table 2,3,4,59F 2t

5 0

TS| QMY EHIt
FE5eke] ehiAL Kim 5(2011)0] B3k okxA
= Fueelty reeiksE F 71 29 sk Bt &
TOE 1UFHAFHED], estimate daily intake)
1911 :r‘ouqﬁak(lgﬂ_r]gﬂﬁ.ak x ;Lgligi’-iﬂ%)gj B
1911Y soRiF= vl 19 FEAFZo R Bttt

T mg/kg) X 194FHA%
1911 FoRdF% = ADI X 55 kg

1911 sREFA% v F4HHE = 1Y FEHA%
/1911 s H) X 100
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Table 2. Operating condition of GC-MS

Parts HP-6890GC + 5975MSD
Agilent DB-5MS(30.0 m > 250 gm < 0.25 gm)

He, 1.5 mL/min

HP-6890GC + TOF
Restek RTX-5MS(30.0 m X 250 gm X< 0.25 pm)
He, 1.75 mL/min

Column

Carrier gas flow

Injector temp. 260C 250C
Split mode splitless splitless
Oven temp 10012 min)~10 C /min—>280C(15 min) < /7101&&52 6‘;‘35‘2?§8n)cl ;“io(r:‘zllﬁg%o?ejﬁ;igm)
Scan range 40-550 50-550
MS source temp. 230C 230C
MS quad temp. 150C 260C

Table 3. Operating condition of LC-MS/MS

Parts MS/MS
Detector TSQ Quantum ultra, US.A
Column Themo Hypersil gold (2.1 mm < 100 mm, 3 xm)
Runtime 20 min

A:0.1% formic acid in methanol,

Mobile phase B:0.1% formic acid in water

Time A(%) B(%) Flow(mL)
0 10 90 1
1 10 90 1
Gradient condition 8 100 1
13 100 1
15 10 90 1
20 10 90 1

Table 4. Operating condition of GC-ECD/NPD

ECD
Agilent DB5(30.0 m X 250 gm X< 0.25 pm)
Nz, 1.0 mL/min

NPD
Agilent DB5(30.0 m X 250 gm > 0.25 pm)
Nz, 1.0 mL/min

Parts

Column

Carrier gas flow

Injector temp. 260C 270C
Detector temp. 280C 300C
Split mode split(50.0:1) splitless
100C(2 min)—>10 C/min—180C(5 min)—>10 120°C(2 min)—>10 C /min—160C(2 min)—>10
Oven temp C /min—220C(3 min)—10 C/min—240C2 T /min—200C(10 min)—10 C/min—300C(5

min)—10 C/min—300C(8 min)

min)
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Table 5. Operating condition of HPLC-PDA/FLD

Parts PDA FLD
Detector Photodiode Array detector, ThermoFisher Fluorescence detector, Shiseido
Column SP pak C18, MG (4.6 mm < 250 mm, 5 (m) SP column C18, MGII (4.6 mm X 250 mm, 5 m)
Wavelength 230 nm, 254 nm, 310 nm Ex : 330 nm, Em : 446 nm

post reactor -
reactor temp -

post reactor

Soma S-3810, Japan
100C
pumpl : sodium hydroxide reagent (0.05 mL/min)

pump pump?2 : o-phthalaldehyde reagent (0.05 mL/min)
Runtime 50 min 40 min
Time A(%) B(%) Flow(mL) Time A(%) B(%) Flow(mL)
0 25 75 1.0 0 30 70 1.0
2 25 75 1.0 2 30 70 1.0
Gradient 32 75 25 1.0 20 60 40 1.0
(CIZ“TC‘%‘ 35 75 25 1.0 25 70 30 1.0
B: DW) 40 75 25 1.0 33 90 10 1.0
41 90 10 1.0 37 90 10 1.0
46 90 10 1.0 37.5 30 70 1.0
47 25 75 1.0 40 30 70 1.0
Zda} 2! pE HEE SLES Rz HE oY
2010 1€5E 2012:d 129704 1 A9 o Zofj A%
g8 A gl of Aw A A=Y dBFEHEAA 5 FQ A
7} o] S|Ee = FATES Kol I o 5,741(2010), 5,370(2011), 4,914(2012)%5 & 16,02571] of
& sorETES ZAlelo] IRkl HEHA o2 ke ato] AT A|Ele] BAsIQIT) oA Ao =
T WA, AR, dATFIAN T sTEo®E A, 33 W 2709] Aol A el 9 {58 wdshstl Z2F SeAlg
B3] SAsIsick. AAAQl E5E Table 67 o] oA Awsh] A sARE Al $ Anjatel A FEurbe

744-119.9% ollom B aH= 10% wto|gltt A€
5okl ARFHA(LOQ, limit of quantitation)i= 0.001-0.015
mg/kg oISl

Table 6. Recovery and limit of quantitation of violated
pesticide

Pesticide Recovery+RSD(%) LOQ(mg/kg)
Chlorothalonil 119.9+1.0 0.016
a-Endosulfan 116.3+£0.8 0.002
3-Endosulfan 114.5+3.4 0.002
Endosulfan sulfate 114.4+1.0 0.002
Ethoprophos 744+14 0.001
Fenitrothion 109.8+3.6 0.001
Flutolanil 82.2+9.9 0.011
Phenthoate 104.3+6.1 0.015
Procymidone 94.6+7.4 0.002
Chlorpyrifos 100.7+1.5 0.001
Diazinon 105.0+1.8 0.001
Lufenuron 106.5+3.2 0.003

FhEE o FAst Ak A, sok TS
220101 1.2%°l14 20113 0.8%, 2012\ 0.7%% thAh 7
A% FA1E Bt Table 7). $-28H&0] sk A
Zoks7tel Uist sAkE b SR 9 AT 24 ol w
E FoRAge oist ZiX a3 Kwon et al, 2010)% Ho|w
1ML A9 1ol 234 FHlS e w sk s E F3l
I3 8| et

o H

= Egkoy, 11 ofgells FAgER
T EolEe 43S Btk A
5k Table 8¢l 419} 2°] endosulfan, chlorpyrifos,
diazinon, lufenuron, chlorothalonil, flutolanil, procymidone,
ethoprophos®]3ith. ©15 endosulfan, chlorpyrifos, diazinon,
chlorothalonil, procymidonet= 37t F431&0] %<&
2}o]%1 a1 0] Jeon 5(2007)Z Kwon 5(2010)2] KoM
FAG R} 52 sepolgith

H U

rlo
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Table 7. Distribution of violations from total surveyed samples in the study

2010 2011 2012
Market  No of collected No of violations No of collected No of violations No of collected No of violations
samples(%) (%) samples(%) (%) samples(%) (%)
A AWM (569.2)7” (1%)@ (248?58) (3.18) (25'?259) (3.2;)
BawM 9 s o) 09) 07
Wholesale 328 1 327 _ 375 _
markets (5.7) 0.3) 6.1) (7.6)
Total 5,741 (1_73)4> 5,370 ((‘i%) 4914 (3.47)
" Agricultural Wholesale Market
2 Percent of collected samples to total samples([2,907/5,741]*100)
% Percent of violations to total violations([34/2,907]*100)
Y Percent of total violations to total violations([70/5,741]*100)
Table 8. List of violated pesticide from 2010 to 2012
2010 2011 2012
pesticide No of (\Zzi;;lations pesticide No of (\{Z(;lations pesticide No of (\{i()(;lations
endosulfan 23 endosulfan 13 chlorpyrifos 7
chlorpyrifos 7 chlorpyrifos 6 chlorothalonil 4
diazinon 7 ethoprophos 5 endosulfan 4
pencycuron 4 procymidone 4 diazinon 3
fludioxonil 3 chlorothalonil 4 bifenthrin 2
indoxacarb 3 fenitrothion 3 ethoprophos 2
kresoxim-methyl 3 epn 3 procymidone 2
lufenuron 3 cadusafos 3 acrinathrin 1
boscalid 2 flutolanil 2 boscalid 1
chlorothalonil 2 diazinon 2 diniconazole 1
flutolanil 2 phenthoate 1 etoxazole 1
methidathion 2 methidathion 1 fenitrothion 1
procymidone 2 lufenuron 1 fludioxonil 1
pyridalyl 2 Indoxacarb 1 flutolanil 1
ethoprophos 2 lufenuron 1
etc. 10 metrafenone 1

[e)

ol

endosulfan¥} chlorpyrifosi= 723 W=7k 71 =
o™, endosulfan< FHi-5F AREX|FIA ol SJshH
& ol ARgol FAH 1, vk FbelRt ARgo]
154 o R AR U By EWg F20& 7]&oof
o Eala 3| HEH 2 9l 53] endosulfan
7194A A 9 Ui A ez tHrAdo] Al
Ao WrRHIA(ZER) o 28t S22 FHE A4,
Y, A WHES sfo] HAPESS wWalish AEA el
Ao TS dodd F du AT A AE

— A=
gl SRlolE Ao 5 Sl 7heAdol e =Holet AR

ofo oo off

o T
B e B0 o oot it L O

X
X
i

. 34| endosulfan©l] 2]+ F4

et AgAReln Age FA)
wlo] ool AL ol E FONEE B Eaolop @

e HlwA A et

o m(Jeon er al, 2007; Kwon et al, 2010), ¢]= 2t

BESRE, o] Aol el

olE & it} IR Eok AX

o)
AERoeA 422

a—

Tl T FAVE

Fol 42E 3 5 YT W) AN Fo U

SleEe T

=

c}

al e

ol A3 Hel= A ool Bl wiEsk] s Eokol
Al A

1 =

A

7

2
A2]71 A 28t Report of Incheon Institute of Health
& Environment, 2010; Report of Busan Institute of
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Health & Environment, 2010).
2,
deHOM e oA 1 ]“5%-‘?'*“3%“3} & A
™, 2010\l A 5571(78.6%), DA ANF 1171(15.7%),
AT 27(2.9%), AF 27@(2.9%)01134, 20119l A0
T 3871(84.4%), AT 471(8.9%), AT 37(6.7%)E
A, 2012930 QAT 257(78.1%), BT 4%
(125%), <37 17(3.1%), A7 171(3.1%), HAF 17
(B1%)°lek I W frs ke FellMe FAlFe] 74
grol 3 Uul 75% ool F-AgEe] A7l 7
Folld A U A3 ofn] ®Bareul 9o (Jeon et
al, 2007; Kwon et al, 2010) °]= ZHs EAAF A¥ ¥ 5
oFe] Falero] the] WA o ThE gl ]3| @] witol
W, 54 sk A5 AFsEr]ee] AEA Yot 2o
AgA ol wt 277 T 7P WS Ve 283 Aol
71% SFtHChoi et al, 2004; Kwon ef al, 2010).
TEEE F 7S 2A% AR T 3d St 23] o]
Atke Bel A FvE, S, £7tolglon, o]
= B S TRl 28 3 §lo] vk AdF7) 7hsst
5] E7091e T Ao nlsh ArjHow ¥
ZstA A=
A FeRRI Chlorpyrlfos,

XSt =OoF
S

—
==

rot

¢

c

53] S

Fo] Wi dwo] A, F:& Faeld =
ol Sltk. olg sAkEelME #7
diazinon, ethoprophos, fenitrothion, phenthoate$} 171
A2l 59k endosulfan©] & BER 75 23983
o, sikE = FAT Fokoll tiet Aks Table 991 2t
FAT NETE = A7 s f719a700 vl A

Table 9. Number of violated agricultural products

EAJo] Ao] el o] vkom AZFEo] Flatal 483
o Mt won A& FRE ks, H5E
4 AslEems dod g qlo] A Zhsel dish dabt &
oJgltt. koA AFelh viel 20| endosulfan< FHAde] 7
s 719407 ko R HFFE 53] ool 50| Ast

o] w|= 34 K. $ 3 (Environmental Protection Agency)°ll
A 20109 6EFE AMS AAZA SN (Lee ef al,
2011), el E Ag2Eell= ARo]l 3411, o] &
ok_a /\].,9_61- LqF‘ }g_ ‘l_ ].Jg_ E eﬂ—ﬂf—% H]—ﬂq. lr_ol: T
o Al A BRI ETY SoRPAAR IS e 5
AN AREEE = QU HEAlE ]S whdstgi o, o3

dES Hola glorg, HAG v U
ITHE Bl 93lE Folof sirtal AlmHrh

A FellA frssAikEel o
ot FHEseAAr @ﬂr Z, 7% 20 SRS AR A
H, FiglolAsl o] A7), x, 3, dAgelr 43
HIE7F 9k o= 2003'd4H 2005174 Q1 ¥huje] %+
a:.;ok /\TEH—E— Z}\]— A3k A .‘:_(2007)94 E‘J_oﬂqul_ jQ'_}\}
g Aol FAF Folr A7, A, T A AF
O % 717 wiitel 1FGA] Tfel wo] FEE7] wiE
olH, o5 A A F3tH = FARES] AARAS tib] F-4
FES BT 1% Uz & Aol gllth 2oy 19 4
T, 201090l 18710% 7Y w2 FAYES Hiou
71 %97, 570 % 7AsSa, AARAT Up] FATES B
A 201195 0.8%°14 201295 0.4%% 74738 ok

2010 2011 2012
commodity NO commodity NO commodity NO
Lettuce 9 Perilla leaves 8 Chwinamul 5
Chwinamul 8 Crown daisy 6 Crown daisy 5
Perilla leaves 6 Chwinamul 4 Fresh pepper leaves 4
Spinach 6 Spinach 4 Leek 3
Leek 5 Green & red pepper 3 Chard 2
Crown daisy 5 Korean cabbage 3 Lettuce 2
Brassica leafy vegetables 4 Chicory 2 Perilla leaves 2
Fresh pepper leaves 3 Radish 2
Chicory 3
Chard 2
Dandelion(leaf) 2
Marsh mallow 2
Welsh onion 2
Green garlic 2
etc. 11 13 11
Total 70 45 34
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Table 10. Pesticides detected in vegetables and assessment of their risk

. ' Average  Daily food o0 EDI" ADP? §
Pestiside detected Commodity concentration  intake (mg/kg) (mg/man  (mg/man % ADI
(mg/kg) () /day) /day)
Welsh onion 2.7 10.3 2.0 0.02781 1.1 2.52818
Green garlic 1.5 0.2 1.0 0.00030 1.1 0.02727
Fresh pepper leaves 6.4 0.4 5.0 0.00256 1.1 0.23273
. pumpkin leaves 9.3 0.3 5.0 0.00279 1.1 0.25364
chlorothalonil
Chard 9.5 0.1 5.0 0.00095 1.1 0.08636
Radish 12.5 234 5.0 0.29250 1.1 26.59091
Ginger 0.9 0.2 0.1 0.00018 1.1 0.01636
Amaranth 10.1 0.3 5.0 0.00303 1.1 0.27545
Chwinamul 0.13 0.8 0.01 0.00010 0.55 0.01818
Spinach 0.10 6.6 0.01 0.00066 0.55 0.12000
Perilla leaves 0.13 1.7 0.01 0.00022 0.55 0.04000
Lettuce 0.33 3.9 0.01 0.00129 0.55 0.23455
chlorpyrifos Crown daisy 0.12 0.6 0.01 0.00007 0.55 0.01273
Fresh pepper leaves 0.31 0.4 0.01 0.00012 0.55 0.02182
Welsh onion 0.12 10.3 0.01 0.00124 0.55 0.22545
Brassica leafy vegetables 0.03 10.8 0.01 0.00032 0.55 0.05818
Chard 0.15 0.1 0.01 0.00002 0.55 0.00364
Chwinamul 1.3 0.8 0.1 0.00104 0.275 0.37818
Crown daisy 1.0 0.6 0.1 0.00060 0.275 0.21818
diazinon Perilla leaves 1.3 1.7 0.1 0.00221 0.275 0.80364
Lettuce 15 39 0.1 0.00585 0.275 212727
mustard leaf 0.3 0.7 1.0 0.00021 0.275 0.07636
Lettuce 0.7 3.9 0.1 0.00273 0.33 0.82727
Perilla leaves 0.7 1.7 0.1 0.00119 0.33 0.36061
Chicory 0.6 0.1 0.1 0.00006 0.33 0.01818
Leek 0.5 1.7 0.1 0.00085 0.33 0.25758
Wild garlic 1.8 0.2 0.1 0.00036 0.33 0.10909
Welsh onion 1.8 10.3 0.1 0.01854 0.33 5.61818
Green & red pepper 0.7 3.6 0.1 0.00252 0.33 0.76364
endosulfan Radish 0.5 234 0.1 0.01170 0.33 3.54545
Brassica leafy vegetables 0.8 10.8 0.1 0.00864 0.33 2.61818
Marsh mallow 2.0 0.8 0.1 0.00160 0.33 0.48485
Chard 14 0.1 1.0 0.00014 0.33 0.04242
Korean cabbage 0.5 10.8 0.2 0.00540 0.33 1.63636
Spinach 0.8 6.6 0.1 0.00528 0.33 1.60000
Crown daisy 0.7 0.6 0.1 0.00042 0.33 0.12727
Ginger 04 0.2 0.1 0.00008 0.33 0.02424
Fresh pepper leaves 0.2 04 0.1 0.00008 0.33 0.02424
endosulfan mushroom 0.15 0.3 0.05 0.00005 0.33 0.01515
sowthistle 0.8 0.1 0.1 0.00008 0.33 0.02424

Chwinamul 1.0 0.8 0.1 0.00080 0.33 0.24242
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Average  Daily food MRL EDI” ADP?
Pestiside detected Commodity violation intake (mg/kg) (mg/man/ (mg/man/ % ADI”
(mg/kg) () B8 day) day)
Crown daisy 0.85 0.6 0.02 0.00051 0.022 2.31818
ethoprophos -
Perilla leaves 0.25 1.7 0.02 0.00043 0.022 1.95455
Chwinamul 1.6 0.8 0.2 0.00128 0.33 0.38788
fenitrothion
Green & red pepper 0.3 3.6 0.1 0.00108 0.33 0.32727
Green garlic 0.24 0.2 0.05 0.00005 4.95 0.00101
Chwinamul 31 0.8 0.7 0.00248 4.95 0.05010
flutolanil
Leek 0.12 1.7 0.05 0.00020 4.95 0.00404
waterdropwort 0.80 0.4 0.05 0.00032 4.95 0.00646
Spinach 11 6.6 0.2 0.00726 0.77 0.94286
lufenuron kale 6.1 0.5 2.0 0.00305 0.77 0.39610
Fresh pepper leaves 14 04 0.2 0.00056 0.77 0.07273
Chwinamul 0.4 0.8 0.1 0.00032 0.165 0.19394
phenthoate -
Crown daisy 1.0 0.6 0.5 0.00060 0.165 0.36364
Leek 18.6 1.7 5.0 0.03162 55 0.57491
. Welsh onion 14.6 10.3 5.0 0.15038 55 2.73418
procymidone -
Radish 9.3 234 5.0 0.21762 55 3.95673
Spinach 7.6 6.6 5.0 0.05016 55 0.91200

YDetected concentration(mg/kg) < Daily food intake(g)/1,000
?ADI(mg/man/day)*55 kg(Average body weight of Korean adults)

9(EDI/ADI) X 100

o] 2010 el AASE QIFTHY FAF FAkE]
AR X9 dgto® AR S Whna] Al AEE El
sk, e9do] Fnket B9k e, AEE s
Lol ok ARgel i AFus W #2E B9 gPen
S AAS avE Rtk FAEFAAY oY FENE
2 2 FQ7IEAE oA FE oA
Hete id 7)1, 55, dxo] g2y, soF X, AN
e, ddaE 9 o 7 %

(Oh, 2000)3F=.& QFAEH Ak
A3 =go] Jasi.

82010 #2011 02012

Fig. 1. Provincial trend on violation of pesticides from
2010 to 2012.

WA el f-E srbs T FAEl A5 2AskE 10
T Fekell tig Sleld B7HE fal, FAE sl Al
S 2~

"

= };j]

F A rgith HEE okl i SlaidS A s Harake
ZHE 79 19 FEAHHED)S 1919 soiFgew
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