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Pesticide Residue Survey and Risk Assessment of Fruits in Daejeon
Kook-Tak Han/, Hye-Jin Park, Kyu-Seung Lee, Ill-Jung Kim", Kyu-Sub Kim", and Sung—Mm Cho” (Department of

Agriculture Chemistry, Chungnam National University, Dae]eon 305-764, Korea,

YNational Agricultural Products

Quality Management Service Chungnam Province, DaeJeon 301-505, Korea)

ABSTRACT : Pesticide residues in some fruits collected at Noeun wholesale market, Daejeon were surveyed
and assessed its risk. In 120 samples, the detection rate of pesticide was 70.8% and the rate exceed MRL
was 1.67%. Highly detection rate of commodities was apple, peach and grape. Organophesphorus, organo-
chlorine and pyrethroid insecticide were found with similar rate relatively, but most of fungicides were
procymidone(dicarboximides) and chlorothalonil(organochlorine). The order of detected pesticide were chloro-
thalonil, chlorpyrifos, fenvalerate, procymidone, deltamethrin and EPN. In order to assess risk, estimated
intake amount of each pesticide was compared to ADI. Although some peach were exceed MRL, the total
amount and uptake pesticides was less than 1.22% comparing to ADI.

Key words: pesticide, residue, Dacjeon, risk assessment, survey, fruit.
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A AL FEHL Sle ARYNFE 144ES AEsiy
GC/ECD, GC/NPDel| 2}2} 2 group % ZA|8ttTable 1).
A BFE2S Dr. BhrenstorferA{Germany) s} Wako (Japan)
Aol TR154 ALk

REFAAM 7+ AR &85 ulg} acetone, methanol,
hexane& o]t 1000 pg/mLg ZAZ F, A 10%
acetone/hexaneol] 34J3la] 100 pg/mLE ZASA stock
solution® & ARE-3}913, working solution & &4 FHo
10% acetone/hexane2 ©]g35le] 3|4 APy R
AE8E acetonitrile, acetone, methanol, dichloro- methane,
sodium chloride= MerckAlo|x] PRAZS sl ALg-3}
Ak

Al2 &

e HAA ST =2 FEEAAelA 20009
9EFH 20023 797HA 7 g F FEM7I A}
TEHA 958 X% 2 ), Al 2], Bols 7tz 20
A ARSIk

Al

AEHE SURIFEM

AR 2 kg& A|524)7|(Blixer 3Plus, robot coper}l, T
22 AES 5 50 g& st acetonitrile 100 mLE 7}3)
homogenizer(Polytron PT 3100)& ©]-83}e] 3000 rpmo.& 5
2t s &, funnelol] Celite 545 10 g& 231, No2 o3}
A2 st oj#l-S- separatory funnelo] &7]1
sodium chloride 10 g& Y11 587F AY3}A) 8] 308
A= AAAAT EEE {71594 10 mL¥ GC/ECDS:
GC/NPDE&o g F 715 3 40T $8&40)4 nitrogene
evaporator(N-EVAP, Varian)el] w3314 ch

¥%% A8 2 GC/ECDE-L hexane 2 mLE L3)3430k
A& florisil solid phase extraction(SPE) cartridge(1000
mg, 6 mL, Varian)o] hexane 5 mLE 3Bl & A8 43
AL FYU3LT, 10% acetone/hexane 5 mLE  £Z5149t} o]
{2948 nitrogene evaporatord] &3 & 35 AgE
hexane 2 mLE £33l GC/ECDZ BA3lgjon, Bz
AL Table 29} 2tk

Table 1. List of group and 104 compounds

Group

compound

E¥-1 group
(1)

E-2 group

N1 group
@)

N-2 group
@

Dichlobenil, Ethalfluralin, Chlorothalonil, Propanil,
Chlorpyrifos-methyl, Alachlor, Fenitrothion,
Chlorpyrifos, Tolylfluanide, Procymidone, Captan,
Triflumizole, Endosulfan, Butachlor, Oxadiazone,
Edifenphos, Dicofol, Phosmet, Iprodione, EPN,
Bromopropylate,  Bifenthrin,  Azinphos-methyl,
Mefenacet, Cyhalothrin, Acrinathrin, Permethrin,
Cypermethrin, Fenvalerate, Flucythrinate,
Deltamethrin

Trifluralin, Metobromuron, Metribuzine,
Vinclozolin, Bromacil, Dichlofluanide, Parathion,
Triadimefon, Penconazole, Folpet, Fluazinam,
Chinomethionat, ~ Isoprothiolane, ~ Prothiofos,
Oxyfluorfen,  Bifenox, Tetradifon, Phosalone,
Cytluthrin, Flucythrinate, Esfenvalerate,
Tralomethrin

Dichlorvos, Acephate, Isoprocarb, Fenobucarb,
Monocrotophos,  Phorate,  Simazine, Terbufos,
Diazinon, Iprobenphos, Prometryn,
Pirimiphos-methyl, Malathion, Fenthion,
Pendimethalin, Phenthoate, Isofenphos,
Methidathion, Tricyclazole, Napropamide,
Profenofos, Buprofezin, Triazophos, Hexazinon,
Tebuconazole, Furathiocarb, Pyrazophos, Bitertanol,
Prochloraz
Demeton-s-methyl, Ethoprophos, = Chlorpropham,
Dimethoate, Pirimicarb, Phosphamidone,
Tolclofos-methyl, Metalaxyl, Thiobencarb,
Metolachlor, Pirimiphos-ethyl, Qunalphos-methyl,
Triadimenol, Hexaconazole, Mydobutanil,
Flusilazole, Mepronil, Pyridaphenthion, Fenarimol,
Clofentezin, Fenoxaprop-p-ethyl, Difenoconazole

9 E, Detected by GC/ECD; ¥ N, Detected by GC/NPD.

Table 2. Operating conditions for GG/ECD

Instrument

Column

Temperature

Flow rate

Split ratio

Agilent 6890 Series Plus
(with 7683 series auto sampler)

DB-1, 30 m) x 025 mm(ID)x 025 m
(film thickness)

Injector : 250C
Detector : 300TC
Oven : initial temp. 110C for 2min, 55T

/min to 250C, 13°C/min to 300TC
maintained for 3min

Carrier gas : Ny, 1.0ml/min

50:1

Injection volume 1 pL
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Table 3. Operating conditions for GG/NPD

Instrument Agilent 6890 Series Plus
{with 7683 series auto sampler)

DB-1, 30 m(L) x 025 mm(ID) x 025 mm
(film thickness)

Column

Injector : 250C

Detector : 315

Oven : initial temp. 110C for 2min, 55C
/min to 250°C, 13C/min to 300T
maintained for 3min

Temperature

Flow rate Carrier gas : Ny, 1.0 mL/min
Reagent gas : Hy, 3.0 mL/min; Air,
60.0 mL/min

Split ratio Splitless

Injection volume 1 uL

GC/NPDE22 F&F% A|EE acetone 5 mLE £33}
0.2 ym nylon filter2 filtering%dl ¥ GC/NPDZ E-413}91.0.
H, 4278 Table 37 2t}

dut 3 0F

R A ) SlF ubaRe) 8eee 70~120% AR
= 73l Holgo] 10% mjgke]s]
o ECD #44%9 AE37t 0.001~001 mg/kgoll,
NPD £443%2] 7$- 0.005~0.06 mg/kg F3=0]3lt}

A FAE 1207 F wodo] ASH ARE &HHow
708%% AASAT, 71 FolA BHFFE7IEMRL)S 275}
T AEE 2702 HA FAE Fo] 167%S Jehidct set
FAEAGIE2%), FHRARAATAG6%) = 2 Ao
Btk 58712 X BB Baoli EPNEEY]
01 mg/kg) 0164 mg/kg, chlorothalonil(3-&71%F 1.0
mg/kg) 1143 mg/kgo 2 Zt7} 1794 AEHY. FdEA
FAATLVNNE Bpolon 712 274Eo] WAl AT
Busidch 28R, Lee’o] dFolx BuEAR] F53)
A Fo E&lE zejshd, B4ole] EPN, chlorothalonil®] 7

M

(100%), E=O0%) Solgk=r] H&Y Hpel ALY IS

oo BT} 16% oYU RASEN FES olfT Yt

Wi, o2 AgY] s A4E: Nme ol A9tk AEAY
8% 7190719} pyrethroid |, dwAle F71EAA 9} dicar-
boximideZ| 7} tiHE AEHUAH: 1 F AdAE F719407)
% chlorothalonil 337, dicarboximides] % procymidone(21
ol AEEo], 54 IF ARl 2 HEVTE HArh
ol ‘W] BEAGN AAF 2} TGN, 4
A9 Agolle pyrethroidA, /7104, 71944 5 9%
& Qo] HEE 54 Aol Bo] AREI A &

A& & 4 Utk AESdEE ¥WeE chlorothalonil 337,
chlorpyrifos 3073, fenvalerate 2171, procymidone 2171,
deltamethrin 1471, EPN 1371¢] #AZHo] 107 o] A&
HEE BYth S R tiiRo] A5Ad8.0%) B
SH@20%) ForoR TEAH(100%) Hekur} o] AEH]
EA A % B B ol e wojol o] A

iz (e} e}
ZHI U5E € 5 ATk

o= g A% A 1/2& FE3le A
th 7] AEE RE F2 el Mz AE =2

A} ADIE= FAO/WHO Joint Meeting on Pesticide Residue
OMPR)o|q 8T gte #85190m], EPNS| A9t Lee
70 AHE-E NOLE(E-AHE-#zte] 1/100(3A5)E 285t
A3, T tetradifon®] 9= Lee' 7t AMEE 3 A8519T)
HoldAde A4 40L& e IR 5271
g3} e o]Het X9 mE w9 & oS A
Uz o melby B AgeME maRARe 71 A
2ol B 1989 % gz i ts Faagit

s

ZEo ARARE AUERO, i, SR P
$8te] Aarglk procymidone, iprodione, chlorothalonil 52]
AT Bol AEHAL B TR ASA Aol HEY
QItHTable 4). Kim5'¥e] @7el 2ol A9l KimEoe)
A7 E 77104 ek A& =7F E3%aL, procy-
midone, chlorpyrifos, vinclozolins-o] A& o] B A8y} #
G ARE Qe EEe] 19 o] HATE 00057 kg
Jday 2 AEN%r) & AR Ysixr} procymidone
0.003%, iprodione 0.022%, chlorothalonil 0.002%, chlorpyrifos
0003%2 )5 e 222 waly, Vg gE ARE wwo
B 9T A e Acs Busle) A $55w
= Ao Pl e EATE §lS Aom ATtk

2
2ol A

rr

R Aol AEH U= chlorpyrifos, fen-
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Table 4. Detected pesticides in grape

minimum value  maximum value

g N of detected detected, detected, average value” e.stimated dietalgf ADP o ADLY
: sample mg/kg intake amount,
mg/kg mg/kg

procymidone 13 0.006 0204 0.0297 0.000169 55 0.003
iprodion 8 0.013 0.247 0.0421 0.000239 0.003 002
chlorothalonil 4 0.001 0.108 0.0060 0.000034 1.65 0.002
chlorpyrifos 4 0.006 0.023 0.0025 0.000014 0.55 0.003
fenvalerate 3 0.007 0.023 0.0035 0.000020 11 0.002
vinclozolin 2 0.016 0.04 0.0037 0.000021 0.55 0.004
parathion 1 0.005 0.005 0.0014 0.000087 0.2 0.003
fenitrothion 1 0.007 0.007 0.0015 0.000008 0275 0.004

K Average value = {(Number of sample below LOD x 1/2 LOD) + 3{(detected concentration)}/mmber of total sample.
" Estimated dietary intake amount(mg/day/person) = average value x daily food intake amount(kg/day/ person).
9 ADI(mg/55 kg/day) = ADI(mg/kg/day) x 55 kg(Korean average weight).

9 % ADI : Estimated dietary intake amount/ADI x 100,

itrothion, EPN 59 §7[91A5K117), tetradifon, dicofol
% F7194A FoH87), bifenthrin, cypermethrin, fenvale-
rate & @4 pyrethroid A F9K37) G BE AL #E
HAT - {71904 w4 AE 3R EF 37 oy
12A EIXE BYEY ole ‘UdE KimE"?, 9849 Kim
50 ZAlS} RIS ATE B 27 AW ko) f9l
A 5% A3sE HAFA ¥ {71927
tetradifono] 77102 A% Y& F /M B 4
= o] AEE tE W ABdME HEHA 2+
SHA| el AR A& AL

29| 19 o] HFHZFE 0073 kg/day=A A7 ol =
2 7 7P =dth AEAHE F AY HE: sub =2
fenitrothion, dicofol®] %ADIZ} ztzt 0.2578%, 1.2221% = =
A Hebt=t), o7 T AR A fEsro) B8 By
ofel, ADL gro] thE AEo] wls] @& oJFge Itk
dicofol®] Ho %ADI gto] 1.221%2 @ #&9] A4 9
& gl ZA Jebgth 28} dicofole] FeRbAAME 7]
V4o o} Fgo] 2ED AWtz MFH Udn, *
A & AFdME 25 Aest g oA dicofole]
EHA &tk webx tE ZEeA dicofole] HEEo] o}
AR A AFel gk YEie AE o= Addhr)

H
il XE 25 50%9] AlEoA seFdEe] AEEHUE
S8 Aol AFASt Al v Hivs B
A F EPN, 244 % procymidoneo] & 724
Stk Kim5'9] d7oxe EPNS AZEA ggto
£ FF f7IRIA ool ®ol AEH Aog HuFo
AR f71A 5o Aol BeE & F Atk ‘B
o] AJRAME chinomethionate] AEWE7} A VRl

, ZFARARAATLDNME ujo)A dichlofluanid®] ¥l1%

o oY,
Lot o

A

S

&1l o

7F wko, B AReMe As HEHA Pk

uje] 1 o] Hake 00234 kg/dayH=d] T8 %ADI
ol ¥l velth 7EE o AR vuEldE 9 endo-
sulfan¥} fenitrothiono] ZHZERIEo)] vl %ADI Fke] =A
Bt ole F ARy Agwhy A JERA S3A,
ADIZ}F G 27 =o] ded 7191% Aotk

N

Ale] A s F HAEAgUL 66710 TP B2
AES Byt ‘BdE KimEYe) AfeaE AlgelA] met-
hidathion g g&7to] AEd A= HIHUTE A
9l chlorothalonile] @& & 2E Algd4 A&HAEH,
chlorothalonil?] -&71%& 10 ppm 22 AU HEFTI)
0179 ppm FEo2 3E71E 1/6 FFolfth hE A=
¥ AFAZE tolylfluanide, captano] HAZHTh A=
34 pyrethroid 7] Feke] 287 HAEFHIUSL FVIUA FF
127, F7194A4 o] 11 AEH] Al Fa WAE
A3 Be F7lelA] PA pyrethroid A Fofo] Bol AM-E]
TS ¥ 5 ATk 9d #e chlorpyrifoss} £-7]%
AA Foko] Bol HEHJATaL Busgrk

ag)a AR AFH7E AFHAPT BT 194 o]F
ojd AR ASFEI S ¢ F AWH: AE 48
BUAT, BT B 2 FEE Hole AL Al 544
02 ik vis) o S divl TWFe] AL 7R1%
Aom o)

Atke] 19 o] 3% 0.0401 kg/day =4 %ADI gk
o] W5 01% o]3tk azinphos-methylo] 714 =& %ADI
2e e, o) azinphosmethyls] ADIZF 0.005 mg/
kg/day2 9t7] wjEoldct. HAFS A TY EE OE
AF] Foto] go] AEEHI et ol wE Eds4d
o3t 387|Fe] HAS ol A= Bl
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Table 5. Detected pesticides in fruits

commodity compound No. ;):nielt:cted detection range  average value esn:lgéejmdéitnaiy ADI %ADI

tetradifon 7 0.001~0.075 0.0098 0.000714 6.6 0.0108

chlorpyrifos 4 0.004~0.041 0.0043 0.000317 0.55 0.0006

fenitrothion 4 0.008~0.122 0.0097 0.000709 0275 0.2578

. EPN 3 0.016~0.026 0.0037 0.000269 1.1 0.0245
mandarin . .

bifenthrin 1 0.010~0.010 0.0019 0.000142 11 0.0129

cypermethrin 1 0.016~0.016 0.0127 0.000927 2.75 0.0842

dicofol 1 0.311~0.311 0.0184 0.001344 011 12221

fenvalerate 1 0.010~0.010 0.0019 0.000142 11 0.0129

EPN 6 0.003~0.026 0.0037 0.000085 11 0.0078

procymidone 3 0.002~0.031 0.0025 0.000057 55 0.0010

pear bromopropylate 1 0.003~0.003 0.0010 0.000023 1.65 0.0014

chiorothalonit 1 0.003~0.003 0.0006 0.000014 1.65 0.0009

endosulfan 1 0.062~0.062 0.0036 (0.000084 033 0.0254

fenitrothion 1 0.005~0.006 0.0014 0.000033 0.275 0.0121

chlorothalonil 20 0.010~0.179 0.029 0.001189 1.65 0.0720

bifenthrin 8 0.024~0.070 0.0180 0.000720 11 0.0654

deltamethrin 8 0.017~0.027 0.0083 0.000333 0.55 0.0605

chlorpyrifos 7 0.002~0.068 0.0054 0.000218 0.55 0.0397

fenvalerate 6 0.014~0.09 0.0160 0.000653 11 0.05%4

tolyfluanide 4 0.017~0.023 0.0046 0.000184 55 0.0033

apple cyhalothrin 3 0.025~0.030 0.0053 0.000214 11 0.0194

cypermethrin 3 0.023~0.107 0.0198 0.000796 275 0.0289

azinphos-methyl 2 0.031~0.034 0.0073 0.000294 0275 0.1069

fenitrothion 2 0.009~0.010 0.0021 0.000084 0275 0.0307

captan 1 0.060~0.060 0.0035 0.000139 55 0.0025

endosulfan 1 0.009~0.009 0.0009 0.000037 033 0.0111

EPN 1 0.013~0.013 0.0011 0.000046 11 0.0041

chlorpyrifos 15 0.002~0.075 0.0120 0.000005 0.55 0.0009

fenvalerate 11 0.003~0.258 0.0365 0.000014 11 0.0013

chlorothalonil 7 0.007~1.143 0.0887 0.000035 1.65 0.0021

deltarmethrin 6 0.002~0.006 0.0015 0.000001 055 0.0001

cypermethrin 4 0.008~0122 0.0181 0.000007 275 0.0002

procymidone 4 0.003~0.004 0.0016 0.000001 55 0.0000

peach cyhalothrin 2 0.005~0.005 0.0019 0.000001 11 0.0001

EPN 2 0.049~0.164 00111 0000004 11 0.0004

chinomethionat 1 0.002~0.002 0.0006 0.000000 033 0.0001

endosulfan 1 0.002~0.002 0.0006 0.000001 033 0.0001

fenitrothion 1 0.039~0.039 0.0031 0.000001 0275 0.0005

iprodione 1 0.082~0.082 0.0055 0.000002 33 0.0001

parathion 1 0.011~0.011 0.0017 0.000001 022 0.0003

endosulfan 2 0.014~0.016 0.0020 0.000000 0.33 0.0001

chlorothalonil 1 0.012~0.012 0.0011 (0.000000 1.65 0.0000

strawberry c}ﬂorpyn'fos:. 1 0.006~0.006 0.0076 0.000000 055 0.0000

cypermethrin 1 0.021~0.021 0.0129 0.000001 275 0.0000

EPN 1 0.012~0.012 0.0011 0.000000 11 0.0000

procymidone 1 0113~0113 0.0066 0.000001 55 0.0000
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ol oJgt e 1FA FA e Ao Uit

i x4 12

wy|

G719] S871FE AL e BRoA o)ddE 2
AS BFol sl ERalgoL) 20249 495 EHE o)
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F3k ek ol WIO AA|9] 48 24 mdd] o
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(Codex Alimentarius Commission)ol|4] 73 WS w2
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D7) oA B AE HE0%)E ByEd), Kims e
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G719} 19 2Jo] AF%e 00001 kg/day2 w9 uko}
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F 167%7F AF3EINEXE 2] HEHATE AF
£o] =2 NEE A, B0l XE Foldltk ASE A%
AN AFAlE 471904, F4 pyrethroidAl, f7194A)7F ¥l
23 HgE  AEEQR,  A@AGAME B8] procy-
midone(dicarboximideA|) ¥} chlorothalonil(f-7194A) 2] A&
Hlgo] BT AEWNTI} %2 5L chiorothalonil, chior-
pyrifos, fenvalerate, procymidone, deltamethrin, EPN2| ¢=0]
ik RS W) I 7 el jd soke)
AH%E ADIE vugt 23, FP4HF] vigo] 1.221%
olatz vieht 1 ko] v w2 Aoz AEGIr oA
& B AF SBUIEAE 2R BRER] BeopelA chloro-

thalonil, EPNoj tajA= Y3 492 Jehydch
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