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Monitoring of Pesticide Residues in Vegetables Collected in Chungbuk, Korea
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Abstract

This study is being executed to investigate the pesticide residues for agricultural products on the markets in Chungbuk
area from 2010 to 2012. The samples used were chard, perilla leaf, leek, spinach, crown daisy, marsh mallow, and winter
grown cabbage, These were analyzed by GC/MSD and GC/ECD. Agricultural pesticide levels of spinach was 23.4%, winter
grown cabbage 20.6%, chard 14.9%, marsh mallow 14.0%, perilla leaf 13.1%, leek 8.4%, and crown daisy 5.6%. Exceeds
of residual pesticides were spinach, chard, leek, perilla leaf, and marsh mallow. Based on these results, a risk assessment
was being conducted by used a percentage of acceptable daily intake (%ADI). The %ADI ranged from 0.00014% to
1.73910%, and these values was indicated to have no effects on human health.
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HP Co. USA)& A3t E8]54-2 GC/MSD 5973 mass
selective detector(Agilent Technologies Co., USA)E ARE-5I T
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Table 13} Zro] Al&X*] 23.4%, %71’01311—,— 20.6%, <+t 14.9%,
OFL- 14.0%, S 13.1%, -3 8.4%, &7t 5.6% 22 H
SHoH, A7 EIIES 25t FFYEl HEH S
N F5E AFA, 22U, 75, S22, oF% 22 YERH
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0ol =23 5ol =zt E}—E—EKHong 5 2002).
T, AlgtE HA o] Hokst AHA 7} thFEolo A Wi
WAoo} oF AHEFo] FTHoke] HATRe] ¥ L A
oz Holr}

oA AEH SFAEL acetamiprid, carbendazim, chlor-
fenapyr, chlorantraniliprole, cypermethrin, diazinon, deltamethrin,
ethoprophos(ethoprop), flubendiamide, flufenoxuron, imidacloprid,
indoxacarb, metalaxyl, lufenuron, pencycuron, tralomethrin %5
% 16%0|H, acetamiprid, cypermethrine TF% HEE 1A,
flufenoxuron, lufenuron, pencycuron A-535]-87|15S 213}
of 39 38] RAPS Lehhgict.

EAQAAE

clothianidin, cypermethrin, diazinon, dimethomorph, endosulfan

azoxystrobin, cadusafos, chlorantraniliprole,
(Total), etoxazole, flufenoxuron, imidacloprid, indoxacarb, metalaxyl,
tebufenpyrad 5 & 14%0]H, azoxystrobin, cypermethrin, imida-
cloprid, tebufenpyradd®] thE AEE Q3L etoxazole, flufenoxuron
o e 8712e 2Tstel 39 28] ¥ARE Uehfock

H.2=0]| X += azoxystrobin, boscalid, carbendazim, chlorfenapyr,
cypermethrin, endosulfan(Total), imidacloprid, lufenuron, procymidone
5 % 9%0|H, azoxystrobin, carbendazim, cypermethrin, procy-
midone®]| TR AEE 11, carbendazim. cypermethrin, procymidone
° ARIEIZL 2ttt

Al FA A HEH 5FAHdELS acetamiprid, azoxystrobin,

bifenthrin, butachlor, carbendazim, chlorantraniliprole, chlorfenapyr,

Table 1. Distribution of pesticide residues in vegetables from 2010 to 2012 in Chungbuk, Korea (Uuit: ppm)
Commodity Pesticides 2010 2011 2012 Frequency”
Acetamiprid 2 0.143 0.143 2
Carbendazim 0.109 - - 1
Chlorantraniliprole - - 0.283 1
Chlorfenapyr - - 0.014 1
Cypermethrin - - 0.165~0.228 2
Deltamethrin 0.120 - - 1
Diazinon - - 0.142 1
Ethoprophos - 0.018 - 1
Chard L
Flubendiamide 0.967 - - 1
Flufenoxuron - 1.118 - 1
Imidacloprid - - 0.182 1
Indoxacarb - - 0.311 1
Lufenuron - - 0.623 1
Metalaxyl - - 0.130 1
Pencycuron - - 0.327 1
Tralomethrin 0.160 - - 1
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Table 1. Continued
Commodity Pesticides 2010 2011 2012 Frequency”
Azoxystrobin 0.077~0.136 0.015~2.839 0.088 6
Cadusafos - 0.003 - 1
chlorantraniliprole 0.805 - - 1
Clothianidin 0.168 - - 1
Cypermethrin 0.505~0.506 0.744 0.099~4.224 6
Diazinon 0.002 - - 1
Perilla leaf Dimethomorph - 1.233 - 1
Endosulfan - 0.021 - 1
Etoxazole 1.646 - - 1
Flufenoxuron 6.531 - - 1
Imidacloprid 0.919 - 0.051~0.361 3
Indoxacarb 3.993 0.092 - 2
Metalaxyl 0.220 - - 1
Tebufenpyrad 0.065 0.094 0.112~0.406 4
Azoxystrobin 0.03~0.036 0.502 - 3
Boscalid - - 0.301 1
Carbendazim - 0.919~19.443 4.2792 3
Chlorfenapyr - - 0.146 1
Leek Cypermethrin 0.099~0.682 0.454 0.135~0.289 6
Endosulfan 0.018 - - 1
Imidacloprid 0.031 - - 1
Lufenuron 0.114 - - 1
Procymidone 0.15~1.255 0.031~9.193 0.171~4.258 7
Acetamiprid - 0.410 - 1
Azoxystrobin - 1.081 - 1
Bifenthrin - 0.353 - 1
Butachlor 0.071 - - 1
Chlorantraniliprole - 0.129 0.040 2
Chlorfenapyr - - 0.040 1
Chlorothalonil - - 1.080 1
Chlorpyrifos 0.010 - 0.076 2
Clothianidin 0.136 - 0.026~0.163 3
Cypermethrin 0.016~0.086 - - 2
Diazinon - 0.004 - 1
Diethofencarb - - 0.105 1
Spinach Dimethomorph 0.293~2.634 3.952 0.033~0.491 5
Endosulfan 0.004~0.020 0.926~1.716 0.018~0.088 6
Flubendiamide - 1.169 0.10~0.104 3
Flufenoxuron - 0.029~0.16 0.076 3
Imidacloprid 0.022~0.155 0.023~0.114 - 4
Indoxacarb - 0.050 0.097 2
Iprodione - - 0.348 1
Lufenuron - 1.687 0.041 2
Methoxyfenozide - - 0.432 1
Procymidone - 0.727 0.025~0.5943 4
Pyridaben - - 0.5943 1
Pyridaryl - 2.635 - 1
Trifloxystrobin - 0.831 - 1
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Commodity Pesticides 2010 2011 2012 Frequency”

Acetamiprid - 0.219 - 1

Bitertanol - 0.790 - 1

Crown daisy Cypermethrin - - 0.067 1
Diazinon 0.040 - 0.072 2

Endosulfan - 0.040 - 1

Acetamiprid 0.263 - - 1

Carbendazim - - 1.137 1
chlorantraniliprole - - 0.021 1

Chlorpyrifos - 0.005~0.009 - 2

Cyazofamid - - 0.366 1

Deltamethrin - - 0.080 1

Diazinon - - 0.003 1

Marsh mallow Diflubenzuron - - 2.326 1
Endosulfan 0.004 0.003~0.015 - 5

Fenitrothion : MEP - - 0.192 1

Flubendiamide - 5.738 - 1

Imidacloprid 0.071 0.431 0.064 3

Indoxacarb - 0.130 - 1

Lufenuron 0.190 0.006~0.015 - 3
Methoxyfenozide - 0.393 - 1

Acrinathrin 0.04~0.08 - - 2

Azoxystrobin 1.99 0.026 - 2

Bifenthrin - - 0.109~0.408 3

Carbendazim 0.129 - - 1
Chlorantraniliprole - 0.067 0.116 2

Chlorfenapyr 0.160 0.071 0.005~0.017 4

Chlorothalonil 0.010 - - 1

Cypermethrin 0.402 - 0.057~0.526 4

Deltamethrin - - 0.023 1

Diazinon - 0.003 0.032 2

Winter grown Diethofencarb 0.096 - - 1
cabbage Dimethomorph 0.256~0.277 0.785 0.121~0.442 8
Diniconazole - - 0.027~0.033 2

Endosulfan 0.040~0.050 0.034 - 3

EPN - 0.040 - 1

Fenvalerate - 0.217 - 1

Flufenoxuron - - 0.128~0.437 4

Indoxacarb 0.074 0.037~0.193 0.075 4

Lufenuron 0.02~0.029 0.004~0.013 0.052 5

Procymidone 0.060 0.550 - 2

Thiamethoxam - 0.071 - 1

Triadimefon 0.030 - - 1

Y 2010~2012 year detection total number

2)

- : non-detected sign
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chlorothalonil, chlorpyrifos, clothianidin, cypermethrin(Total), dia-
zinon, diethofencarb, dimethomorph, endosulfan(Total), flubendiamide
flufenoxuron, imidacloprid, indoxacarb, iprodione, lufenuron, metho-
xyfenozide, procymidone, pyridaben, pyridaryl, trifloxystrobing-
% 26%°]1, carbendazim, clothianidin, dimethomorph, endosulfan
(Total)o] Th= HZELE 31, chlorpyrifos, endosulfan, lufenuron,
trifloxystrobine ZHF3]-27|&S 2131t

27 0| A A& FFAE-L- acetamiprid, bitertanol, cypermethrin,
diazinon, endosulfan(Total)©]™, diazinon®| Th& HZEE U

o2 oA AEE HoFAJE-L acetamiprid, carbendazim, chlo-
rantraniliprole, chlorpyrifos, cyazofamid, deltamethrin, diazinon,
diflubenzuron, endosulfan(Total), fenitrothion:MEP, flubendiamide,
imidacloprid indoxacarb, lufenuron, methoxyfenozide & 15%9|
™, chlorpyrifos, endosulfan(Total), imidacloprid, lufenuron®] t}
% AEHL, diflubenzuronE H73]-87|ES 25T

Qoo AEH 5e/dE-S acrinathrin, azoxystrobin,
bifenthrin, carbendazim, chlorantraniliprole, chlorfenapyr, chloro-
thalonil, cypermethrin, deltamethrin, diazinon, diethofencarb,
dimethomorph, diniconazole, endosulfan(Total), EPN, fenvalerate,

flufenoxuron, indoxacarb, lufenuron, procymidone, thiamethoxam,

48] - urg HERE LD

triadimefon 5 & 2230|H, cypermethrin, dimethomorph, lufenuron
o] tF AEEHUY

T 24 BB £ 22k} AolulRE AR 871ES 23
Sl AS glold ehE AR WrE Rtk £ aiainon,
chlorpyrifos 440] ¥IIstA Leht $A8sgict. Joen 5
(2006)2] Ao} M) wE 1) 5okS SHASHA AHgg b e
Atz AztEo,

EMAT $RLe Ao WA A7 ok AR 5
ote] slajo] Fou e Auf FUS| ok kgl that o
A @S sfoF Bk

AAFo] R FHAS FAA7) Falie mUE
Yo ALHoR o] A HopiRalgr]Ee] AT} 9
14 Wl ol Fard ARE SHsor Bk

2 oMY TS S

20109 ¢}F 20110 2off, S, §5, AlFA|, £74¢, oF

<, ol FollA HEd TR 5050l 2012

2), FakEel digt ¢ 71 A 3 I sAE At
S7tl e B FoF A ol ez Erh

Table 2. Annual pesticide residue detection in vegetables from 2010 to 2012 in Chungbuk, Korea

Pesticides 2010 2011 2012
No Commodity No Commodity No Commodity

Acetamiprid 1 Marsh mallow 3 Spinach, chard, crown daisy 1 Chard
Acrinathrin 1 Brassica leafy vegetables - - - -
st 3 ot o bl il okl it
Bifenthrin - - 1 Spinach 1 Brassica leafy vegetables
Bitertanol - - 1 Crown daisy - -
Boscalid - - - - 1 Leek
Butachlor 1 Spinach - - - -
Cadusafos - - 1 Perilla leaf - -
Carbendazim 3 ‘S/S;Z?:;’e:hard’ brassica leafy 3 Spinach, leek 2 Spinach, marsh mallow
Chlorantraniliprole 1 Perilla leaf 2 ];ria:ls;(l:;a leafy vegetables, 4 ]SS;LS;:;? f;rf}s,hv;agitﬁ) l::/es, chard,
Chlorfenapyr 1 Brassica leafy vegetables 1 Brassica leafy vegetables 4 l‘;il;’di ra:lj;;:z leafy vegetables,
Chlorothalonil 1 Brassica leafy vegetables - - 1 Spinach
Chlorpyrifos 1 Spinach 1 Marsh mallow 1 Spinach
Clothianidin 2 Spinach, perilla leaf - - 1 Spinach
Cyazofamid - - - - 1 Marsh mallow
Cypermethrin ; - 2 Perilla leaf, leek 4 Leck, perlla lea, chard, brassica

leafy vegetables
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Pesticides 2010 2011 2012
No Commodity No Commodity No Commodity
Cypemetrin 5 vegoabies, pells It ok - - -
Deltamethrin | Chard i i ) Marsh mallow, brassica leafy
vegetables
Diazinon 2 Crown daisy, perilla leaf 2 35;2?:;’efra55ica leafy 4 g;’::l‘lad?e‘:iy ’i’:‘:e}t’al;’::}";”h’ar '
Diethofencarb 1 Brassica leafy vegetables - - 1 Spinach
Diflubenzuron - - - - 1 Marsh mallow
Dimethomorph 2 Spinach, brassica leafy vegetables 3 lse I;i ft;a(izgz 'erli)llleas leaf, brassica 2 3:;2?;1:1’6?3551021 leafy
Diniconazole - - - - 1 Brassica leafy vegetables
Endosilfan * vepcutien mh mitow 4 mllow pela a1 Someh
EPN - - 1 Brassica leafy vegetables - -
Ethoprophos - - 1 Chard - -
Etoxazole 1 Perilla leaf - -
Fenitrothion : MEP - - - - 1 Marsh mallow
Fenvalerate - - 1 Brassica leafy vegetables - -
Flubendiamide 1 Chard 2 Marsh mallow, spinach 1 Spinach
Flufenoxuron 1 Perilla leaf 2 Chard, spinach 2 f;)riar;s;ci;a leafy vegetables,
Imidacloprid 4 g/ilj;i};l’ n;:;:(ow, perilla leaf, 2 Marsh mallow, spinach 3 Perilla leaf, marsh mallow, chard
Indoxacarb ) Brassica leafy vegetables, perilla Spinach, peri.lla leaf, marsh Spinach, chard, brassica leafy
leaf mallow, brassica leafy vegetables vegetables

Iprodione - - - - 1 Spinach
Lufenuron 5 w3 o s 3 el
Metalaxyl 1 Perilla leaf - - 1 Chard
Methoxyfenozide - - 1 Marsh mallow 1 Spinach
Pencycuron - - - - 1 Chard
Procymidone 2 Leek, brassica leafy vegetables 2 Brassica leafy vegetables, leek 2 Spinach, leek
Pyridaben - - - - 1 Spinach
Pyridalyl - - 1 Spinach - -
Tebufenpyrad 1 Perilla leaf 1 Perilla leaf 1 Perilla leaf
Thiamethoxam - - 1 Brassica leafy vegetables - -
Tralomethrin 1 Chard - - - -
Triadimefon 1 Brassica leafy vegetables - - - -
Trifloxystrobin - - 1 Spinach

Total 50 50 61 16

D _ . non-detected
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H =
FHEE 5

TR3E7IES 2T
cypermethrin, diflubenzuron, endosulfan, flufenoxuron, etoxazole
lufenuron 70| 11, A4t A=
curon, procymidone 4& 0 & AZA|71 HE A
AL 588712 23} ulgo] £k

22587128 23 HPPEE 201040l cypermethrin,

etoxazole, flufenoxuron 3%, 20113 ¢j|%= carbendazim, endosulfan,

AFZA|+= chlorpyrifos,

carbendazim, trifloxystrobin, pency-

2~ k7 /‘s__]—:ﬂt

T= s

flufenoxuron, lufenuron, procymidone, trifloxystrobin 6§, 2012
Hofl= carbendazim, chlorpyrifos, diflubenzuron, lufenuron,
pencycuron 5Fo] it AL 717F F A AEE 2R8I
ZF 23} Foke ¢l9l o1} 31§ 9t endosulfan, flufenoxuron,
lufenuron 59} ZH78]-87]% 21} H1%=7} £440™, carbendazim
< 249 F¢ ASHSUHE Carbendazime 304 §-87|&
A& 199 275F L, etoxazolee EZAU AN 3871229
16E ZTetai], A=Y HotolAnt A7k Bestn

s, ofsEolA FFS & o U= A= dEAl
Do 5 2011).

AlFR A HEE 58 F chlorpyrifos= Hi S, A&
2] Tl g8 AREEE A71UA SY S A=
Bt =54 97-1-2900. 2 2R3l glom, ARG A] 9
7h 5= AdEo|th(Do 5 2011).

Endosulfan Al 2|l A 3]&7]1&S 174H] 238t =t,
cyclodiene7] A4ZA 2 &5 9 A 52H-go 2 Huljo] g7}
oRA|, AAELY, B ofultu] WAlE EGAFAIR
AREE I Qlt A= AEAE AN BRI B4 154

[e) R
as

-3 - ukgl A=Al F G AT A
Sofo|mnZ ARgRof F93lo{of FHTHSeo JW 2010).
3. SUEY FHg s g
20103 5-E] 20123 717] FoFe] 258715 2aet A
e B, S AT, 29, oF%oll, B3 e A
7 Wy FAe d9E yEhlch £59] A FAY woA
Bog 3o AAE 5202 d= carbendazim, cypermethrin,

procymidone©] HZ&E 12, carbendazime &]-87]F%] 2] 19

v HEE A

Cypermethrin A3k 7H5o) et F454L oFsHAg,
oAFoll 4ol Aokl Sw A sopelel tet 44

A A Fof A= AZ7F FA = JUeHFEH AT2AI33). 7]
§ 9 44-S YIohT BIEO, 0% 2R SHEPA)
A AR G ST S S ok BRs 9)
thKim 5 2007).

Procymidone: 412 A} o] 71T, A&Ho|T e
do] UL AR AREEH, U2 FAGole WEHIA ol
A48 sl ForoR By Belshn, 4R A A%
A2 A AshshH, AFFolE FAIFTHKIm 5 2007).

Al EZ] 9|4+ chlorpyrifos, endosulfan, trifloxystrobin, lufenuron
5o] £&3% A3E YeE T Chlorpyrifos 1952 7} 1965
Ao 71 B {7194 ASAZA, 2889071 |ol
RS O] AB Y,

Endosulfan& X dAdgt= AEZEH oz ToEar Qlon],

WA B0 T FHFA] Th Fstu, 587121 174)

Table 3. Nonconforming status by agricultural pesticides in vegetables from 2010 to 2012 in Chungbuk, Korea

MRL 2010 2011 2012
Commodity Pesticides value Detection  Overbalance Detection ~ Overbalance Detection Overbalance
(ng/kg) value (%) value (%) value (%)
Carbendazim 1.000 - - 19.443 194 4279 43
Leek Cypermethrin 0.500 0.682 1.4 - - - -
Procymidone 5.000 - - 9.193 1.8 - -
Chlorpyrifos 0.010 - - - - 0.0757 7.6
Endosulfan 0.100 - - 0.926 9.3 - -
Spinach Endosulfan 0.100 - - 1.716 17.2 - -
Trifloxystrobin 0.100 - - 0.831 83 - -
Lufenuron 0.200 - - 1.687 84 - -
Perills leaf Etoxazole 0.100 1.646 16.5 - - - -
Flufenoxuron 2.000 6.531 3.30 - - - -
Flufenoxuron 0.500 - - 1.118 22 - -
Chard Lufenuron 0.200 - - - - 0.623 3.1
Pencycuron 0.100 - - - - 0.327 33
Marsh mallow Diflubenzuron 2.000 - - - - 2.326 1.2
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AT AZEA=Y i viroold Ho) Z4AAE @A
HEP A 7)™, gap-junctional intercellular communication®] =}
Bl AejAA= AHA ATk E, cyclodieneA| 2 FEE @
A% dgoz guo] Brgolx, AN LY, Bpre) oju}
Tu| AE B ASARZ AMEE I QtkKim HI 2009; Seo
JW 2010).

S0 Ao A= etoxazole, flufenoxuron 50| &g 3HS Y
EPl=T, etoxazoleZ ZHR3887|E9 1681 =353t
2o A= flufenoxuron, lufenuron, pencycuron 50| 2§}
= Utk Lufenurone 59 #3] 7|92 9] F4S "l
sto] A52HE-S St M=o A AFAlR oFart =g
Al YehdaL, AREAI717F & Wl /52 g3 Asiz-gE
ofuzh, Atet oA B3 9 735} A A-g= st w2 H]
FEW, AR S, 139 gl 5 4 A2l
ARESEL QLo ofFoll gt FAo] ste] ARE- Al Felst
ojof FHtKSeo JW 2010).

o} A= diflubenzurono] T3 ghs YeR=H], diflu-
benzuron 2ZA| 0] 3|2 Z|Ql 7| L] S A|afsiH,
T3 €9 B35 Ak, 52 7HEfiste o e
(EO)7t & 3l ARG 53 A2 AFA| ot 522157 2012).

4. TRTA9| ™It

A ZEoA HEE 5 sl B7HE As ARE
¢ko] 1Y A3 3-8 (Acceptable daily intake, ADI) tH]| 2]o]
97182 AESTKTble 4). FEE SOl e FL B
o AFFLERE A3 1Y F841S A FF(Estimated daily
intake, EDD)S 1Y 3] 3-8 (Acceptable daily intake, ADI)
o2 o] 3 %ADI ghe 2 BrFsttt Bat RS
o= EPAS] 934 H7PEH el et A& A olskel A&
o AETA 9 duke 53 g2 AR B AFRTFl &
T = AA A& £2 Yol FeAtHA F 2012).

AEE 50| IRdt= AT TAEY AFHE AA A &
A= 19 =4 AHF %ADIS A EH oA A=
acetamiprid7} 0.02014%, carbendazim 0.03633%, chlorataniliprole
0.00142%, chlorfenapyr 0.00538%, cypermethrin 0.11400%, delta-
methrin 0.12000%, diazinon 0.28400%, ethoprophos 0.45000%,
flubendiamide 0.56882%, flufenoxuron 1.11800%, imidacloprid
0.03033%, indoxacarb 0.31100%, lufenuron 0.44500%, metalaxyl
0.01625%, pencycuron 0.06170%, tralomethrin 0.16000%=% 1
Btk 2ol e wFAERY AEsEe =4 HE
UR] 9k9kA|9, flufenoxuron®] ADIZ} 24| A A =] o] %ADIZ}
=A UeEhgtth

EAY9] 1Y o] dHFE 1.7 ke/day=2M, %ADI
azoxystrobin 0.80425%, cadusafos 1.02000%, chlorantraniliprole

STEAYG fEEHe EF AL A=Y AR BYHT 873

0.06843%, clothianidin 0.29443%, cypermethrin 9.53700%, diazinon
0.06800%, dimethomorph 0.00255%, endosulfan 0.59500 %,
etoxazole 6.99550%, imidacloprid 1.02283%, indoxacarb 1.56400%,
metalaxyl 0.46750%, tebufenpyrad 3.53600%2 cypermethrin7}
7Pg =& %ADI 2 B3tk o= AEF=7}F #3L cypermethrin
9] ADIZ} 0.0200 mg/person/dayZ T2 AE R T} Wby &
22 YAHE. o]F AT E HRES ¢ B %ADI
T HojA AL A3 e A Aes wdEn

H20] %ADI F2 azoxystrobin 0.16065%, boscalid 1.27925%,
carbendazim 46.5273%, chlorfenapyr 0.95462%, cypermethrin
2.93100%, endosulfan 0.51000%, imidacloprid 0.08783%, lufenuron
1.38429%, procymidone 3.89150%2 Fola F 9] AF ol <
g Y A Aes HEn §59] %ADI go| 7H
EA vehd carbendazimE HE5 =7t =4 &9kA|RL ADI
7} 0.0300 mg/person/dayZ A = o] %ADI7} =A YeERGTh

A2 9] 1Y Ao HFS 6.6 kg/day=H, %ADI g2
acetamiprid 3.81127%, azoxystrobin 3.56730%, bifenthrin 23.2980%,
butachlor 4.68600%, chlorantraniliprole 0.04257%, chlorfenapyr
1.01538%, chlorothalonil 35.6400%, chlorpyrifos 2.82500%, clothianidin
1.10907%, cypermethrin 1.68300%, diazinon 0.52800%, diethofencarb
0.16116%, dimethomorph 4.07220%, endosulfan 50.8200%, fluben-
diamide 17.7811%, flufenoxuron 5.80800%, imidacloprid 1.23200%,
indoxacarb 7.78800%, iprodione 3.82800%, lufenuron 3.46500%,
methoxyfenozide 2.29680%, procymidone 1.82160%, pyridaben
39.2040%, pyridaryl 1.73910%, trifloxystrobin 13.7115%2 %
Al Y, AlgA ol o3t s He Aoz ddEoh
AlE21 2] %ADI ghol 7Hg & A Yelhd pyridaryl> ADIZ} of
= us e o] %ADIZF B4 Uehuth

2:719] 1 Ao) AL 0.6 kg/day= 4], %ADI 712 aceta-
miprid 0.18507%, bitertanol 4.74000%, cypermethrin 0.20100%,
diazinon 0.67200%, endosulfan 0.40000%=% Z:7to] A4S
38 ZoZ goFh

oF2-9] 1Y Alo| A HFL 0.8 kg/dayZ A, %ADI -2 aceta-
miprid 0.29634%, carbendazim 3.03200%, chlorantraniliprole
0.00084%, chlorpyrifos 0.05600%, cyazofamid 0.17224%, delta-
methrin 0.64000%, diazinon 0.04800%, diflubenzuron 0.81300%,
endosulfan 0.12000, fenitrothion 2.56000%, flubendiamide 27.0023%,
imidacloprid 0.25200%, indoxacarb 1.04000%, lufenuron 0.58857%,
methoxyfenozide 0.31440%= flubendiamide”} 7} =4 e}
%t} Flubendiamide-2 ADIZ} 0.0170 mg/person/day= A A4
=0} %ADIZF A YERgTh

dolufFo] 1 Ao dF =2 10.8 kglday=H], %ADI g1
acrinathrin 6.48000%, azoxystrobin 5.44320%, bifenthrin 24.6240%,
carbendazim 4.64400%, chlorantraniliprole 0.04941%, chlorfenapyr
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Table 4. Risk assessment for pesticides detected from commercial vegetables products in Chungbuk, Korea

HEREEDEE

A

No. of Average Daily food n 2)
Commodity Pesticide detected sample MRL conct(.g inilake - - A?P)
detected (n/kg) (mg/kg) (g/day) (mg/person/day) o)
Acetamiprid 2 3.00 0.143 0.1 0.0000143 0.0710 0.02014
Carbendazim 1 1.00 0.109 0.1 0.0000109 0.0300 0.03633
chlorantraniliprole 1 1.00 0.283 0.1 0.0000283 2.0000 0.00142
Chlorfenapyr 1 0.50 0.014 0.1 0.0000014 0.0260 0.00538
Cypermethrin 1 1.00 0.228 0.1 0.0000228 0.0200 0.11400
Deltamethrin 1 1.00 0.120 0.1 0.0000120 0.0100 0.12000
Diazinon 1 0.10 0.142 0.1 0.0000142 0.0050 0.28400
Chard Ethoprophos 1 0.02 0.018 0.1 0.0000018 0.0004 0.45000
Flubendiamide 1 3.00 0.967 0.1 0.0000967 0.0170 0.56882
Flufenoxuron 1 0.50 1.118 0.1 0.0001118 0.0100 1.11800
Imidacloprid 1 1.00 0.182 0.1 0.0000182 0.0600 0.03033
Indoxacarb 1 3.00 0.311 0.1 0.0000311 0.0100 0.31100
Lufenuron 1 0.20 0.623 0.1 0.0000623 0.0140 0.44500
Metalaxyl 1 20.0 0.130 0.1 0.0000130 0.0800 0.01625
Pencycuron 1 0.10 0.327 0.1 0.0000327 0.0530 0.06170
Tralomethrin 1 1.00 0.160 0.1 0.0000160 0.0100 0.16000
Azoxystrobin 4 15.0 0.9462 1.7 0.0016085 0.2000 0.16085
Cadusafos 1 0.02 0.003 1.7 0.0000051 0.0005 0.00051
Chlorantraniliprole 1 0.05 0.805 1.7 0.0013685 2.0000 0.13685
Clothianidin 1 7.00 0.168 1.7 0.0002856 0.0970 0.02856
Cypermethrin 6 5.00 1.122 1.7 0.0019074 0.0200 0.19074
Diazinon 1 - 0.002 1.7 0.0000034 0.0050 0.00034
Perilla leaf ~ Dimethomorph 1 7.00 0.003 1.7 0.0000051 0.2000 0.00051
Endosulfan 1 0.10 0.021 1.7 0.0000357 0.0060 0.00357
Etoxazole 1 - 1.646 1.7 0.0027982 0.0400 0.27982
Imidacloprid 1 7.00 0.361 1.7 0.0006137 0.0600 1.02283
Indoxacarb 2 20.0 0.092 1.7 0.0001564 0.0100 1.56400
Metalaxyl 1 - 0.220 1.7 0.0003740 0.0800 0.46750
Tebufenpyrad 4 5.00 0.208 1.7 0.0003536 0.0100 3.53600
Azoxystrobin 3 2.00 0.189 1.7 0.0003213 0.2000 0.16065
Boscalid 1 20.0 0.301 1.7 0.0005117 0.0400 1.27925
Carbendazim 3 1.00 8.210 1.7 0.0139582 0.0300 46.5273
Chlorfenapyr 1 3.00 0.146 1.7 0.0002482 0.0260 0.95462
Leek Cypermethrin 6 0.50 0.344 1.7 0.0005862 0.0200 2.93100
Endosulfan 1 0.10 0.018 1.7 0.0000306 0.0060 0.51000
Imidacloprid 1 3.00 0.031 1.7 0.0000527 0.0600 0.08783
Lufenuron 1 0.20 0.114 1.7 0.0001938 0.0140 1.38429
Procymidone 7 5.00 2.289 1.7 0.0038915 0.1000 3.89150
Acetamiprid 1 10.0 0.410 6.6 0.0027060 0.0710 3.81127
Azoxystrobin 1 20.0 1.081 6.6 0.0071346 0.2000 3.56730
Spinach Bifenthrin 1 2.00 0.353 6.6 0.0023298 0.0100 23.2980
Butachlor 1 0.10 0.071 6.6 0.0004686 0.0100 4.68600
Chlorantraniliprole 2 3.00 0.129 6.6 0.0008514 2.0000 0.04257
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Table 4. Continued
No. of Average Daily food D) 2)
Commodity Pesticide detected sample MRL conc% in}t/ake ED AL ADP
detected  "IK9 (nz/kg) (g/day) (mg/person/day) )

Chlorantraniliprole 1 5.00 0.040 6.6 0.0002640 2.0000 0.01320
Chlorfenapyr 1 0.50 0.040 6.6 0.0002640 0.0260 1.01538
Chlorothalonil 1 5.00 1.080 6.6 0.0071280 0.0200 35.6400

Chlorpyrifos 2 0.01 0.042 6.6 0.0002825 0.0100 2.82500

Clothianidin 2 3.00 0.163 6.6 0.0010758 0.0970 1.10907
Cypermethrin 2 2.00 0.051 6.6 0.0003366 0.0200 1.68300

Diazinon 1 0.10 0.004 6.6 0.0000264 0.0050 0.52800
Diethofencarb 1 2.00 0.105 6.6 0.0006930 0.4300 0.16116
Dimethomorph 5 3.00 1.234 6.6 0.0081444 0.2000 4.07220

Endosulfan 6 20.0 0.462 6.6 0.0030492 0.0060 50.8200

Spinach Flubendiamide 3 0.10 0.458 6.6 0.0030228 0.0170 17.7811
Flufenoxuron 3 3.00 0.088 6.6 0.0005808 0.0100 5.80800
Imidacloprid 4 0.50 0.112 6.6 0.0007392 0.0600 1.23200

Indoxacarb 2 0.50 0.118 6.6 0.0007788 0.0100 7.78800

Iprodione 1 10.0 0.348 6.6 0.0022968 0.0600 3.82800

Lufenuron 2 3.00 0.074 6.6 0.0004851 0.0140 3.46500
Methoxyfenozide 1 10.0 0.348 6.6 0.0022968 0.1000 2.29680
Procymidone 4 0.20 0.276 6.6 0.0018216 0.1000 1.82160

Pyridaben 1 5.00 0.594 6.6 0.0039204 0.0100 39.2040

Pyridaryl 1 5.00 2.635 6.6 0.0173910 1.0000 1.73910
Trifloxystrobin 1 0.10 0.831 6.6 0.0054846 0.0400 13.7115

Acetamiprid 1 10.0 0.219 0.6 0.0001314 0.0710 0.18507

Bitertanol 1 3.00 0.790 0.6 0.0004740 0.0100 4.74000

Crown daisy Cypermethrin 1 5.00 0.067 0.6 0.0000402 0.0200 0.20100
Diazinon 2 0.10 0.056 0.6 0.0000336 0.0050 0.67200

Endosulfan 1 0.20 0.040 0.6 0.0000240 0.0060 0.40000

Acetamiprid 1 1.00 0.263 0.8 0.0002104 0.0710 0.29634

Carbendazim 1 2.00 1.137 0.8 0.0009096 0.0300 3.03200
Chlorantraniliprole 1 1.00 0.021 0.8 0.0000168 2.0000 0.00084

Chlorpyrifos 2 0.01 0.007 0.8 0.0000056 0.0100 0.05600

Cyazofamid 1 0.70 0.366 0.8 0.0002928 0.1700 0.17224
Deltamethrin 1 0.30 0.080 0.8 0.0000640 0.0100 0.64000

Diazinon 1 0.10 0.003 0.8 0.0000024 0.0050 0.04800

Marsh Diflubenzuron 1 2.00 2.326 0.8 0.0001626 0.0200 0.81300
mallow Endosulfan 5 0.10 0.009 0.8 0.0000072 0.0060 0.12000
Fenitrothion : MEP 1 0.20 0.192 0.8 0.0001536 0.0060 2.56000
Flubendiamide 1 10.0 5.738 0.8 0.0045904 0.0170 27.0023

Imidacloprid 3 1.00 0.189 0.8 0.0001512 0.0600 0.25200

Indoxacarb 1 3.00 0.130 0.8 0.0001040 0.0100 1.04000

Lufenuron 2 0.20 0.103 0.8 0.0000824 0.0140 0.58857

Lufenuron 1 2.00 0.006 0.8 0.0000048 0.0140 0.03429
Methoxyfenozide 1 20.0 0.393 0.8 0.0003144 0.1000 0.31440
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Table 4. Continued
No. of MRL Average Daily food EDIV ADI? ADP
Commodity Pesticide detected sample (ng/ke) conc. intake %)
detected (mg/kg) (g/day) (mg/person/day)
Acrinathrin 2 0.50 0.060 10.8 0.0006480 0.0100 6.48000
Azoxystrobin 2 2.00 1.008 10.8 0.0108864 0.2000 5.44320
Bifenthrin 3 2.00 0.228 10.8 0.0024624 0.0100 24.6240
Carbendazim 1 2.00 0.129 10.8 0.0013932 0.0300 4.64400
chlorantraniliprole 2 3.00 0.091 10.8 0.0009882 2.0000 0.04941
Chlorfenapyr 4 0.50 0.063 10.8 0.0006804 0.0260 2.61692
Chlorothalonil 1 5.00 0.010 10.8 0.0001080 0.0200 0.54000
Cypermethrin 4 5.00 0.308 10.8 0.0033264 0.0200 16.6320
Deltamethrin 1 1.00 0.023 10.8 0.0002484 0.0100 2.48400
Diazinon 2 0.10 0.017 10.8 0.0001890 0.0050 3.78000
Brassica leafy Diethofencarb 1 2.00 0.096 10.8 0.0010368 0.0200 5.18400
vegetables ~ Dimethomorph 8 2.00 0.316 10.8 0.0034128 0.2000 1.70640
Diniconazole 2 0.30 0.030 10.8 0.0003240 0.1000 0.32400
Endosulfan 3 0.20 0.041 10.8 0.0004428 0.0060 7.38000
EPN 1 0.05 0.040 10.8 0.0004320 0.0014 30.8571
Fenvalerate 1 1.00 0.217 10.8 0.0023436 0.0200 11.7180
Flufenoxuron 4 0.50 0.251 10.8 0.0027108 0.0100 27.1080
Indoxacarb 4 2.00 0.114 10.8 0.0012312 0.0100 12.3120
Lufenuron 5 0.20 0.024 10.8 0.0002592 0.0140 1.85143
Procymidone 2 5.00 0.305 10.8 0.0032940 0.1000 3.29400
Thiamethoxam 1 1.00 0.071 10.8 0.0007668 0.0120 6.39000
Triadimefon 1 0.10 0.030 10.8 0.0003240 0.0300 1.08000
D EDI = Average concentration (mg/kg) x daily food intake(bw/day)/1,000

2 ADI (daily agricultural pesticide intake) = Lowest NOAEL/Safety Factor

3 ADI (%) = EDI/ADI x 100

2.61692%, chlorothalonil 0.54000%, cypermethrin 16.6320%,
deltamethrin 2.48400%, diazinon 3.78000%, diethofencarb 5.18400%,
dimethomorph 1.70640%, diniconazole 0.32400%, endosulfan
7.38000%, EPN 30.8571%, fenvalerate 11.7180%, flufenoxuron
27.1080%, indoxacarb 12.3120%, lufenuron 1.85143%, procymidone
3.29400%, Thiamethoxam 6.39000%, Triadimefon 1.08000%=
LRt Azoxystrobing ADIZ} WA A =0} %ADI 7} &7
bttt golulo] o3t Siaiae e Ao pekw,
AEd 5% MRL Ols}i ADIZ} Wolba] oAt A o
Az E AR, 2 A, B AFA, 2t dgoluiFo|
A 01-7@1\]-—9—7]?‘30] 737‘41-‘:]?(] &2 cypermethind} ZH2 59F
o] A&H AL EA7} 913, cabendazim, endosulfan, etoxazole
B9 Hep Rl 3 871EX Y 159 o4 AEE A= BA
7F ok mebA SEE AT AHgShE 5 SHHE 5
ARGl tiRE AlAF ol X|&A Q) A =7t B asih
Jeon F(2006)°] =W FAibEO| WFRdh= TR

o 11

=7

2 A3 Hof| FE3] ML A58 FH Aol AAH
ohal SRR AR AR it 2SS AF|H ok J=
MK Aoz Holrh
Q0o U #HE
2010E 2 g 2012W71R] 2ER| Y A&, tFuE Sof A
+EH ‘21— Jﬂ Ao FFEHIL Y= I, EAY F
F, AlFA|, &3, oL, gZoujaE g4 SE GC/ECDSLH

GOMSDE AFgoke] 20552 sotol sajel 48 AAE o
gttt 1 Ay} BB A]2X] 23.4%, °*7*0]HH—i,— 20.6%,
:LCH 14.9%, o1 14.0%, S8 13.1%, 53 8.4%, &7 5.6%

oz ABHOH, o|F FHHE/EL 2 AL A
23, 2, 53, B 018 o o] @i, A
Qzolujii thriie] Sofo] 256871 olshdlT. R
387152 233t 52k chlorpyrifos, cypermethrin, diflubenzuron,
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endosulfan, flufenoxuron, etoxazole lufenuron, carbendazim,
trifloxystrobin, pencycuron, procymidone 11502 %3} At
2 75 *FLX] S, 2, oF=elitk AEd s
O PEHe B2 19 HASEHS HEstel 4ES
Y A== sl A7tA nX = AN=E B 2
I}, ADI tH] A 0.00084%°f 4] &3 50.82002 -2 %ADI
TS 2R, 7ER T sibkE AFel HE A #
o Aoz weEth ool Anz B v W) el
i

st FA] AR Ao BAREFY YL EAZ g
Zoz wotdh @A) ARkl gt #Ale Aot 3
oma ool thet aulate] Bebhe ZolE o= B

o)A g SRFAN HIER AFLHTL Yooz A% w
Yego] "ag Hos melh
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