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Problems in the Dietary Exposure Assessment of
Pesticide Residues

Mi-Gyung Lee and Su-Rae Lee

Abstract

The demand of safety assessment for pésticide residues in foods is growing in Korea. In order to
assess the actual dietary exposure toward pesticide residues, the problems in utilization of pesticide residue
data were reviewed and optimization of food factors applicable to Korean population was conducted. The
problems and current status in setting pesticide residue tolerance-domestic and foreign-in foods were
also argued.

The conclusion is summarized as followes:

(1) Anticipated residue estimates(ARE) calculated from field trial residue data, the percentage of crop
treated, and the effects of cooking or processing should be utilized for dietary exposure assessment in
a real sense.

(2) Average daily intake of total foods per person in Korea was 1,104g in 1970’s and 1,240g in 1980’s.
Much variation was observed between the two decades by food commodities.

(3) Pesticide residue tolerances in Korea have been established at relatively lower levels in comparison
with FAO/WHO or western countries. More extensive studies and data accumulation as related to tolerance

setting are called for in future for the sake of health protection and smooth interstate trade.
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AEFF FE54E4 T dA7ts4e 2 SEE
A n{E B4 e B3 A 9 2
AEh o8 d Atnae 549 wEo] 4552
o §%o] )EWTIE Paracelsuss] A S4%
el AT ot & FEEF I HEE
L& 1 BAe EAY =% 9] F(risk=toxicity x expo-
sure)o] 3t} AAAT. IHEZ olFE 540
73 gErgdolet X ete =%o] ‘Y’ (zero ex-
posure)o]H FE FFF ‘Y’ (zero risk)o] H&
Rolct.

AEF BFEY A% AHEE A QA
AW EG7te} Fore] 5483 87} ﬂ:r"%}:]-. 4
F%F 9AFF volete HAEFLvHFoRRE <
Ao ZFe AN o gL EA4EH JEXd
AAHE 1Y AFHHADDH vl iste] AL 3
7t =8 S B YA HEE s
7Hquantitative risk assessment)ol]A] g 1A 3] Z
o FULFATQYHE FT AT ‘FAE F
A 98 71F(negligible risk standard)’ & v} s}y
s Bl gl

19874 w=  &&d-F7HA7 4 ) 3(NAS-NRC;
National Academy of Sciences-National Research
Counci)9|Al= EPA(Environmental Protection
Agency)®] 83 wet AEE FF FIRLEE ¥
ofe] YarbsAdE AFA AHFPYd o A&
¥t oW NRCe 91389 #4AH7IE =toele
ojx el RaHQ HrpHS @3l 1 Ax
S84 AYAA HFE dHE A AW o]
olw}e} A7) EPAE 439 FHA e
AA A FFRFFEE LA G FlA
FgAHAL A vas A HAYn AR EF
Age F84el MEA 4= AD.

AEZ9 AFFY A o=vet AFHY
A%E¢ BREJe FHNA By oflg ¢go=
TAEY FARGNAM B} JIAZE vpEo] oty
22 2o WA Ag5e FHo aFHIL Ut

FHAUTAINE S 2 FYAFA P IREY
5&71Ee] A% FuHed Uz Aoz Ay
ol #HY 7I¢ ¥R a0 we JAYsrt
o]FoFof & Holu}.

olE ¥ Wt B ToMe FEAHEY A4
F3371el 310X (1) FFFF wlolele] BE-2A)
@) F=A& A HFAF FA3 Q) JFEF
AFEE71E] FUe) 9t 1 ZAHE e
Al @) 71E 4R 2 Asgrte e
NEE o33 o] AASELA ).

Il AEE SR dlolE
(pesticide residue data in foods)9
#EEA

UAFZG 7o) BaF FHJFFF dolele HE
FARQ] 38 Fmaximum residue limit; MRL, to-
lerance), XA Gl 23 AFAE( field trial resi-
due data), 82 F ¥ 2UE 28, Ao]4FH
FFZAL AH(total diet study data)7} o]&2 4
Ack 28U olm AHgHE AL W Ysigst
Ao A e3d + ok dF 59 19874
NRCY F¢id4 sofol tldt F%5d 9=
B7kek 2§ 198810 Aoty @AFF o
AH71g AFAT HAZRE I AlEE PolE
F SUTHE ).

EALFF toletEZ NRCy vjs3Re) 43
<, A Folstn d7722 FDA2) 1987\ total
diet study ZI5& #&¢ Z3} NRCe FHolME
‘FAE Sy 9YNE107) S 7R o)
B5 23T AXyoldistm A7 &
A permethrinile] 1 71%-& ZWsge B
T oole 21 Al A= NRCe 327}
4,600 ~ 100,0009ut 37 L}ERGTh

NRC| #}4d siHrt Ao o8 55

&) 314 #] Z(theoretical maximum residue contribu-

_tion; TMRC)& JAIFEFoz ALgd 3o 712

¥ 2 TMRCE o359 7Hg3telA AdE A
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E L o€ 2R5Z0l 2AE Sk U 540

(@9 A7 10087 371 L)

FopgR NRC %4 Univ.Calif. 3% (FDA ZAHF+ZE 718
&A% 719 6-11714 14-16 A=} 60-654] o =}
Acephate 37 0.017 0.021 0.032
Linuron 1520 0.328 0.098 0.131
Captan 474 0.045 0.020 0.056
Permethrin . 421 2.13 0.90 1.215
Chlorothalonil 237 €0.002 <0.024 0.002
Parathion 15 0.012 0.001 0.003
Folpet 324 0.027 0.010 0.034
o1, AFRRFHAE FHB 2N 2H4F 4

O 2E HFFAEFE HEF FFELE FHY
o] AHFHEh
@ RE #HF&RE) I Foo] 100% AHEH.
@ AFFE] A%, 2k Z2tEF FAHA
%eth

@ o)2g M-Sl HrtE AsieEL dA
2 2v)Ae A vAe HEAol ofUrh FHTFZ
wlojete] Agol AojA oA UAHE Hrpw
He AHAAY ¢85 ARFE SH3e A
o). oA Aol FFEAHtotal diet study =
= market basket survey)7} o]Fo]&jol gt} 18]
g AAF, AHE 2o F2EHA RITIwE
A&F b aFHE BE o dis o#F 4
o]4F FEHRAE FIs7lE WE A )
N2g wefe] =YAldle I8 AgE AETH
A7 Eo ol2RE ¥HE e AL AY
E7hs38

AAHE Hrtg 75 ¢ HFLHAY A
ZFH oA HrisE g e Azt 2UE
Mol o Aa5F 34 X (anticipated residue estima-
tes; ARE)elt). AREZHRE JANIAZZFE AL
ghol 43559 4 # SHanticipated residue cont-
ribution; ARC)Qldl] ¢ut3 o g o] gh-& TMRCETH
FAA S e gro g HA g By 2
F3x)7t dth

Az AFee FEFHA Rg FAX o) o)y
A AFFY FAE gl EFAE AFAL,
Fo] AHEE FEES Mg, T AA,
Z7HEFY AFEG AAE o] THHIL YT

(1) ZRAIYE ZHRXLE (field trial residue data)

EPAY A EZAE ZFAEE 2AZ 8§t 4
5 %9 &S MG GANE ZBFAR
= 71334, Agd SR 5AF £XE v
WA ok sofepdo] wel FoFS AMERE o
ZFR7F HEFE 2HSA ¥ AA=EE #AF
HA Hrlsle S BRI dle 2wl
dukr o g 99 == 99.9 W E-Q Fh(percentile value)
NA HE&FE Adct oets Yzt 3§
FE& AMES] Hoe TAANY IFAEZFEH 95
WEogkolyt BIAE o] 3k Hol Az 4|
He HEFY A4 #ARF 428 F dok

(2) %0l ALZEH SHE9 H|E

FEAEY AMEHE FHARELE Fr1Hez ¥
8til 53] 2duA9 AMEFE 7| T2 ue} A
HEER dole Ao olggol slch. 2} 3
L8 FE 535 100% AH&3e de A9
glong o]8rsst ARERE Fo] ALEH F
Zg o] H&-g nedhs Ho| IRy AL
o] Bt 7749 4 Ak

(3) X%, 24t Z2|IJIB59 HRY AL
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¥ 2. $E74Z 59 NM4£ZF chlorothalonil #HF3e] 7HAHYs

Celery Cabbage Tomato Cucumber Average

(ppm) (ppm) (ppm) (ppm) residue(%)
Tolerance 15.0 5.00 5.00 5.00 100.0
Average Residues* 4.07 1.54 212 0.69 28.5
Field 'Residues 2.30 0.79 0.87 0.17 13.0
Packing House 1.26 0.75 0.01 0.01 6.1
Grocery Store 048 0.11 ND ND 15
Restaurant 0.12 - ND ND 04

*From field trial data conducted to establish tolerances

ND: <0.01 ppm

HEFAEFT FRFAFL ATl FFHge] w2} &
A=m 4, dE7], dA7), 7HE T 2SS
ge go] AA=E Aoz dA YHP. g
a2 AAES 2 ¥ AAFH= 4
AdAFS Aert & 28 248 + Hol /o
2o @4 AAAZFH7E} o] FA7) AHfME
Ze 71l T AFEe] AAL dF HEI}
ol-g8 F 3lojok gtk a2y FA=ME B

2ol £7, 489 FF agdn zgrkd dgel
g Aust 5T AYolng of Fopd Yt A

ARQ dA+7F AH3 a7E Utk

THEY FHAF $FEfarm gate)ol A-FE
HgA] ol27171A FARFFY WIE F3
HE AHATOE B QAT IHI HEFS
AREElE o] deht BHgE AAE 2HEeA ¢
F k. o] dFdME oA dFF THAFH
ZHAE, %) AHEE TIHEY ¥, 2T A
A, &9, ZE7E S AFEG AALE o83
GAAFEAX Y GFRFFS JHFE AL
t}. 18] 31 FDA surveillance datag ©]-§-3}] ALbg
AHAZ v w3dh

BRAVO 500(5=3A, ai., 40.4% chlorothalonil)2
Enlg, Q0] A, FuFe] A& FFNA
FRAZZRE XA-ZApacking house), X &E7}
A, AFoix] dej=g zeHo 4nAA o] &8
uj7}2] chlorothalonil®] 588 FA3tgc) o7
oA Al zH7F BRAVO 2hde] ARl Féte

E 3. Chlorothalonil?] 2}o]42gF #79
ug/kg/day % of TMRC

Compound-Commodity

Tolerance 10.3 100.0
Average Residues* 2.7 264
Washing/Peeling/Processing 05 49
Reduction by 02 19

non-application**

*From field trial data conducted to establish tole-
rances

**Reduction of residue by acreage not treated with
the pesticide

HAgge 3% A AR 78 #e 84
A¥FR) 7] 7Hpreharvest interva)o|A] AAH o2
A= FHES FEHAYLY. AT AT A,
FEMA, E7l, 23, B9 193 stEzFe] 7}
#AFck 2 Ade 8 2, 31 2

#e%, THYANY FFRAZEZFEY HF FFA
(average residues)s} 8 F o ZFA|(field resi-
dues), £3F3 o)A &3}2] Aol (packing house), 2]
EFVHAY wuig 94 2199 o, 28z H2E
go] AejzoA] Z+Z; A FH 84 chlorothalonil ¥k
S 243yt 2 A3 A EF chlorothalonil& A
Hj Ao 8189 F3] dH(04%)7o] AFHES ¢
T UKATHE 2).

B 29 AAZRE Ho| HAFS Hrld & A

37} ® 30|t} Chlorothalonil®] 1$1% 3% M=

< 0.20 pg/kg bw./day® FDA surveillance datas}
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FAE AL Foe] v g2RE A 007 pg
/kg/dayst A AIE JEMTh o) Al
ATE G3AFFAR N 7t AAAZHrIE 8l
4AH RS & 5 e e AN
i ek

HEZ FANFHFL TS ENA B 2 g
st 7R APE A E vkHeRg o d
AagS Ao AAIEH L o] FojF ok gt
@A n= EPAdIME wokel s43F HAgA] 2@
AFF 22 ARE olfed ANAZTYIE A=
3z gltk. WA TMRCO 9% Hsi%71E 3 o
Aol 1o EFAY BFFAEL Feo] AHEE
FAEY W& nHHERL 2T dojue
AALA #F A7t YT olAE At 9
Hre & og 1A% Hsizteiel EAA He
Asoe Fd ALRI7E BFSAL Sl

n. sk=ele At MEAT
(food factor)2| Z|={3|°)

FAEA AATEH ) LA FAFE
ojdl ERzche] 3lFE¢td AP AxE B
A8EE A7) AEY Foltk. AFAFE H4E
Held] mEt gEAe goluz JAAIAZ HIA
el wed LREA A EFHojok Tt

o]F EPACIAM & 41E 48k xkg 2 USDA Natio-
nwide Food Consumption Survey A2 E o]&%th
o] Art E§4E(composite food dishes, Z&|€
Aalehe E)os FojA7] wEo] EPASINE of
AL FAE Y8R F0F 0F 197 19 HEL
vgoz dto AANFFE Frista Ao

FMe AR FAEDY 71EEAIY
AAHZHG 7o glojH T8 AEAFTE ol &3A
B3R d7Awit gE @& AMgE gk 1
gt AL FNGURAIR DAL HEFH
FY ad8a eEAAR?PE 883 AL
A% HNEAS HHEE A=A

BAAE RS Wl AASE FUGGRAE I

E 4 TF 19% 12 £uF AAEA

(1980dtH, g)

= & R T3 HA=
o 353.7 350.3 -

Bag 14.1 204 -

9L 25.8 875 56.7
LS5S4 0.9 459 234
7] & 0.2 1.9 1.1
FH3A 394.7 506.0 449.0

E 5. Adwe 19072 19 £0%F Ad2A

(1980dH, g)

£ F® AHF FEH B
Ab 39.9 311 -

Bl 9.2 5.8 75
Z 9.4 39 6.7
rx ? 55 28
Ego} ? 6.0 30
=1 49 16.5 10.7
9 ? 6.3 3.2
& gt ? 13.9 70
o 7] ? 39 20
7] € 34 38 -

H$dF BHA 620 96.7 86.2

E 6. 35909 AFTH HFLuFAID 1Y

g

A ET 1970 tH 19803t}
z F 483 449
¥ & 28 54
B 78 55
$dFH 56 86
Are 230 268
s = 28 52
ARIAL 7 35
ol 50 75
A5 7 18
M=F 2 3
Zulg 33 25
& 8 102 120
g A 1,104 1,240
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2As) HEFTE 2 AEERY FTHHTE 19
70 dchet 1980 dth S o] ARMSE 1 ghol
EAZF A dsle HEFA delde FFEFAR o
dta] Bstgrh. & Aol SFF 50%e) 7l
@AY 50%E sk APole AHZH §F
Fo F @S Aeydd BAXNE LMoz 8
Atk 2 ddE % 4 ~ 67 2tk

IvV. AEZ ZF6{87|F(residue tolera-

nce in foods)2| =Lj2| &} ZHH

o JF3A He FFo2ZRE Iy H
B3] g FARAe 7tA] FEe 4
FHE L7189 Aotk 2 FEAE IUY
A A gowA WHFE FAYE & UL
FEH FHAEE Hbsle pEoE HA
Folok gtk vEiuitt AF Adjdde] f2u F
HE AN a7sEE B9 FFG Yol 47 o
27/ o] AFEHE7IERAE Ao|rt e F
Atk A S L7IEAANA 2ol F 7oA 1
AE 2 ¢ ded FFolvt P2 ulFe] Hls|
‘%’% FEog AR AS % g 4 3ok wiEe
ZYA A 5 de = S
7\]3P7] AsA e Aot E]'%*’] 37X 71E
AR g JFE o7} aFHrh
AEF AR HL71EXZA FAO/WHOW

dAe  HPFF 3= (maximum

ol
o
oy

2o o
di ol o o

o mlo

residue limit;

MRL)' & dA3te AA ztZo] o]§ WolEo|nE
Ausdka gio}. old) wet z} vepEL FAO/WHO9
MRLE #F31& 3td 2o 48 HAFAXNE
AAsled &3tele FA Aok W n|F60
A ‘88 FHtolerance)’ 22 FA3l AFF FF
F%E TABL Sloh

AEF AFEdY HEVE HFE X 7
BEHog ZTZAH 98 FFEF JFd el
A% 718X ADI gk, 28]a FHAgEY 4
ol A ZFS Aldsyl AT ME HELM| | B
B gasir

FAO/WHO:= MRLE 4337 9138 2z igtel
‘GAP(good agricultural practice)’ d}olA19] EAFA]
g 2AZ § QA FFSE(practical residue li-
PRLY A48 &8 #A&s=F 73tk GAP#
‘Argte] A7) A HE U)X A oA TAEY
B3-S WAt 8k Haghe] Fokg AR
o YRSt FA Ao AME57TE FoRAME
(zefehe] wE FgAMR R FAES AT &
o|u|giet. Feofabllol Eite FE AMEEAS o
71 B Y wokR o] MYEHEE Y A
&-8Kmaximum application rate), Futl AF-£9%(ma-
FEgA
A3 %) 7] 7K(shortest preharvest time)2 2 XA A
gol s ofok gt

2 o PRLS} AF Anjaol o3 o4 AHu
A HTMRC)YS A4sta 2 gho] ADI grR.t} W&

mit;

ximum number of applications), 7} &2

E 7. ZAZFL 9 el Ay soF AFHLFEx 0] vja?

Tolerance (MRL, ppm)

Pesticide Commodity
FAO/WHOW USA Japan Korea

Diazinon lettuce 0.7 0.7 0.1 0.1
Captan apple — 25 5.0 5.0
Malathion strawberry 1 8 0.5 0.5
Carbaryl potato 02 0.2 0.1 0.2
24-D citrus 2 5 - 0.5
Thiabendazole apple 10 10 3 -
Chloropropam potato - 50 - 2




FEIHF

#Zo|"d PRLe] MRLEZA Faglo] Addd,
FAO/WHO¢| M+ MRLS 4A% o Jelelo} &
GAPel wte} 2] ©& gtez AE3" PRLY B
4& HESA Hed Ygutygoz A J& PRL
ag AdstA A

H= EPAYX = +83% $4&s4 98 4
E(raw agricultural commodity; RAC)Zd| 5%
g AE FHY HSFRA FHEHS HFostn
AL Foke 2foy 89 WAE I AFFT
Y9 tHAE BEE] YT P BN 45D
Atk A7l A FEsjof & H2 FAO/WHOS M %
upz7A] o] A gk RAC & H|7HARA7RE BT X
et AFHEES A3 Uk Holdh o
o} & Fdxe #FIHEE] A& TR
Ao F3et Hgsta S ®et oper 12 71E
AA glojyx elgd 27 & WHAE FH3ta
Att.

FUol et AF A ZAst BUALE
ol PR YHodte| wEF FHRIL
& AAstn Aok AN TE Yt T
dyE Aolde FEAES FFTdY RUHF
ARE AHEEle] 1 7|EE dA%TE Holoh oy
4AHP L B WA ADL ghg o83t ‘ol23
TURF 547 [ADI(mg/kg/day) X BFAF +
FE AF 083 kg l& AETE o] ghell XA
AF[1(AEAF% + 100)]E F3t] JFHZ ot
& NE5Y 2FHEFE oA ALEh olso]
BAF gL 2UHY ARFAANEF Sk &
2 g A FHu R} vwste Bop
#e ApdegFos AYIHRAAFY o3
A7 FolAA EAE AVEa Aok o] Wy
olgld w&dA AFIEFE F5e AHNE vt
A&,

g Ao 2 HAE Ha AstA FFe AL
go] 75wyt ol Alzte] ZAztEd] wet 4
£% 3534 249 "y BUEY FAb
o ol FAEe] FHFFE WA RS FAR
etz olo wa} A4t 7S E/E £5 WA

Z AR A A AF HrlolMe A 261

A=A vhdolth RUEH A &3 3 87)E
ARurA e AFe] kA HEE FIE + IS
A EE AAFFI=(PRLE wHd3x) 3o
2H A7 F o Wt Fokg A s AR
o 23 N1EA7E 299§ e 2AF SRR
Aok 127 3 8-71E ARG AT HEF
A8 E BYE AT AN 7IEXNE 205
o7} BEHI Uvi . A7)A HEF FH
Tk BUHY B8 pok] AFVIES A7
Agto] ol FHANETIFE0] F AAXL QUeA
28n Z2HGRE AA sk ke WL A4
Aor & AHolty. Waolor WA HAAHH FAFY
20 &l o8 = e FuuYE EANE AL
Aol HAE7] Yexe L1 A #d
sl 28 QAL L7He Reg Algdh

Ao JFEF UFES M7 Ed
FHEFO B Q7] e 2FIEe] H Lo
A ZHAE e w7k R gig ZAE )
AMe ¢tk FUoAE VMY HEs f9HoF
s gl7] WEe B3] ARIEAIE Golr)7]
oldolch e} F7IE MAA 7HARe) vrhA
o gt ZHF dofept E4HU=A AES
A2 31 Aok ¢ Ao dsllAe dn 71Eo R sa
goernz BE 2AFo] sl dAYUA HE-Hojo}
g Aol

V. &81% dlzl(mathematical mode-
lling)ofl 23t M| ZHI}

8% 51EFY SHVREL 507 U
e ol 8dte] A5 5 Yt FhsAol RuHZ
ATV, I AEA7L AABFRl 2HE + e
Aol R wo AFo] L Tt 25 @
ARe FA3} To] A A wule] Aol
gegld o eedE2E ok EBoisithy =4,
sage WHo 4R, Fore Al8 AeHse
Hxuy, AF2d, A2d 24 52 5 4+ Ak
JlF folSe] BE YGW HFEAg 9
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S total diet studyS 38 Yol
ARt ARA, AF olfr F B2 AgAo] vk
oju] oA AFE wt Aok w97 MEE FkY
TN s JAAEZRIE YA total diet
studyE ##d= 42 Erbsdith ok golA
2708 GARFFAANE AR e Qi
AN qARFEFSE FAHEY HFE &3] =
Y71EF9 AAL dig deolelrt dasht wof
AR FF, AF F571 oS G| Ee] 2
el e g Fujgt d1ge] a7Enh a8d=
ETStL wedl 9% Y AtaFHe R a7

Hi glenz zrtged weE AA A8} 77k

grde] og® & glojo} steh # b ANE 4
Qe PHE 2ANEA €% AA EHE 487
sz wdYske Aotk £HF9 FF AFH
27135 AAES 5844 24 54 439
Sl €od FAEFY ARFFE BT
Aoz FAL 4 AL AL feEARVE £
ool A%e ueh & AW F U4 ek

vl. 4 =

HAFYZ7MNAE A2e HEEA) Algol
A 1 2ol §2% AAol B AE JTE Aol
B7h BAGOZA TARITS vIA) P15
12 s $HYe] AuAolth Fokel A 3l
ANE MZE FoFE BRI AHYE AHguol
oW FEANE R Fe15tE B AL
BARIA e Badvt webAm ek

olwig felgdolel sriete Aol E =3
gole A= glors AMAER I vz )
BRnE 9 + Ak AEF R A

AAAEH I HEFT T TFFN HF2H|

ol o8] AFEE Roln Frix) PR FHA 4
&3 gt dA ARG e ARE o) &%
AH7IE sAE TUdel B Aol
AFEa

Y AFHEVE AN AMF
e Foke] AME-S o) A F ) rAAG S S
25E WEAI ¢ de e gEnEe A
Ao EA AP TURAL B FHAZ
F 9lojol & Holrt
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