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Scientific management of hazardous substances in foods: Focusing on pesticide residues
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Abstract

The government should establish internationally
harmonious regulations for effective import and
export of necessary resources to other countries.
However, the use and the number of pesticides used
for the same purpose on same crops are depending on
the soil and the climate where the crops are grown.
Therefore, if internationally harmonized standards are
difficult to establish, it is mandatory to conduct a
risk assessment based on scientific data to reflect the
domestic situation in order to avoid trade friction or
conflict between countries. The government is preparing

the implementation of a more regulated PLS (positive

list systme) than the existing pesticide management
system for safer pesticide management reflecting the
recent increasing imported food, changing dietary
habits, and changing climate. In order for effectively
safe and scientific management of pesticides, the
government should strive to communicate with
consumers properly and the perception of pesticides

by consumers should also be changed.
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Sl 35oRe ARG S alo] ufet oy 54k =
A ALES B A 5ARRe] AR S b AAHOR Ane S 3
QLT 52O AT B Slofolsh shsh 3 Al BEL 2L v} ek A AR

Nz SIS “AE, ABUE, V1T EE G A B wol® BTET RYAY, 2902, B
)2 EASHE SdaszA Aol A4S F ofe Fvtld wzede] ogs Aol 3kl
AL A L2t G 202 ABE A HSIcke PRES Yok Au o, T vl
204 BT Ghek. A AHQ NS BBIH,  EL AW 20179 89 AFA AR TR Y
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Z e Q o) FEITHEE 1. “A = 3z 1o chemophobia)” &3 <of Akl Qlch
Uk 1988d0] FikE 280l disl 17 1L o|opr|E Shu, 53], AlF wHet skekEA o
5oF0] 7575]-8-7] % (maximum residue limit, MRL) O3t ¥ T2 31520 H|5te] nf9- &2

S A2o2 A3 o] 3 (MHW,1988) 1998 HLE] Ho|thLee, 2018). A3 =t A-F2AE Hrj}
= Bt H(good agricultural practice)S 3+ =, A AU AlES 48| o oA
AEXEFAI /42T CODEX 7|52 283 4] = 84 IRest, ed, AEd7e 5
A 7)1 23F, AX=o] AN Al 52 1y ek fslEdE 83 A% F R
sto] Bt et o g FoF XRsleveS A Skl e A0E RAEIGGE 2). o)= YA

H 1. AIE B flaieelel &2 % EF/(MFDS, 2017)

T8 z2
5o 24255 463% B0
=82 fE 60ZE 185% AR EEg ook
ol A A e PaR= =
oA AR RETE _ @Exi,ﬁg_alﬁ%
(41285, Hd199%55)
7|7 59 At AEA AAEI3A|A], 945
e v A P4 7%
omT (&, 7IEE, $52, gl Sulh, Br)8|h, F4)
sish e a s HHO| 5L 8F
FHo|E4 (& o}=TEAl o} ZelEAl Bl, o} ETEA M, BHEY,
FRYal, 0 = A, gAY dE =, Ag i)
deles ey 5L 45
tass (PSS, AATRE, ROl %, 3] 2Ek)
87)00mz 25 (o] 41,PCBs)
Az & =2 3%(H % 1) 3-MCPD,@z}y])
7h- 9 87|23 fefolFEA 10435
Agehd #Ejas voEF Al vlolga 5 Al vholga 5 AFEd 12F, AR B 35, HolEA 15
Ee]% Aejas - ol 5 o1& (8], F45), R (R mofAl )
A2 B4 - - 7| A 2 A, v 2 A4S
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H 2, AH|XIS0| Mztsh=s AZEE Qeiea
AR 2 lsiea HIEH
O st @ AFH7F @ WAKZRAL @ 2R 6 nE You and Park(2005)
O AFHA 2 92 @ A5t @ FUARNAY @ FAANETAE © ¢ 27|H9dEd Woo et al(2010)
O 5 @ AFH7He @ YA RAL @ BHIEE 6 Ass Kim and Kim(2011)
O 5 @ 487 @ PHEE @ FHIEE 0 AS5u8E Yoo and Joo(2012)
O A5t @ =UAE © GMO @ A © 4T EE Yoon and Kim(2013)
W ohy faiEd AR AR A F el S FellEEEA AxnRblA A ¢14]
Tk SHH & & AR mAR A E] Bz 01 o] Ho9l= WHsdkE SHC R dAY e A%
o|7]% sjt}. ER, AE2 2|7t Aorlk=d 2 9 RS e Wekof| thsle] A EAL Loyt SHEE
At FAlof| Aol A A o7 JoFS lelfq e e ot wsHA ol o] AlQkstaraf ghch
NETA SHAAL AA A TFs Aol A
A u- F9Ish) o]y et vz
AE % AR ok et Teby Pels
AHE Al Al 5oRS QPHSHA ARESIES Sl= QF I =4 F =] HA|
AANg7IZEe A W ol AATE BAE A FllAle] ok W Rl et el Y
o ATEOGEE Defdlo] QHUT SEOR AT FUNFROIN FUR AUTAAN 5ol
3187152 AT Belshs RE g5 971 ohat okl hEARgel tiste] FA|x o Hels
A 2.2 Folol Fissich olo] o] AE F A 1 AR FEAN SAEGY S E
SO Pl ALF MARS A, PARAO] SukE Dol tiek Aisokel ehauelE Syttt i
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Ag71E ko] TS g,
el ol Al F21 ARl et 5ok AR
2Atste] AR MRLE A2 2§ 9 98
2 Sich, Mo iz Sl porel o £5
AFE(G9) 54HE E5H9] MRLE} A4KEH 5

o) tpof MRLE 4143k 3lch. 5 4] A 5t
7)3o] AHE HeF o woko] obAat ALY 2T}
2858472 ARSI AAE Edlo] sl
24 QR okl S S eI ).

FANEE

[e)
R e

%mﬁ

o q

nI{Eorr

2, A9 LT GI[Z0| ety 2%

et AE HEoR F 1759 Sofl o
3l 225 87|25 AASE o] (MHW, 1988), 1
A 2 A NAS E31e] 20184 39 V|Eo =
35AHE 213 o] tfs}o] 50F 469%-9) MRLE 4
A Ak 2).

sore] BetAel obdl Bele] 7]Ek MRLOE

A& 5 A 7Fee w9k WA o &
o}, leoko] A2 Rkl TIYEA AFS =
3} 2|28 2F(no observed effect level, NOEL)-S
ArEste] AbgolA szt HA b= dYAFEE

“F(acceptable daily intake, ADD2 A3}, ZF 5
Mg 587152 1 eatol AR FIoH e
(theoretical maximum daily intake, TMDI)-2- A|AF5}
1 AU HE L 80% 7t 2ehA] s 7]E

500 A

300 -

200
100 -
']_

198511 20018 20104 2088

st

08 2 2 s o] KRS IE MY

ror

S AASHHMEDS, 2018b). ol A= 2000 of
SolAHARE ek 9)3)H 7Hrisk assessment)
S KO st WRoldrleS dHstel 21
Ak, AofA|of whEm ffsE 7= 4% ol EA
o= fsieas A4HE A5 2T = 9de A

dot 7 BEe FetH o dEals A
3kal JTHMEFDS, 2015). 52F2] QJa|H7}oll= 2+
5 Al A] ARESE oF 2R AR (field residue
data), oF0] AU SEE, A% AFIF(Food
intake data)5-& L4ALEE 3fo] Alo| wZgF Hr}
(dietary exposure assessment)S 1A E+=d| Hr}
Bl Be H5kd Arne Bl el
AN = o} Hok 5ot 9islEte] bt AlE e

ol mua zﬂhao:zl NEAA R 71T

og Ay

/\}'9‘0}04 et sAiES Eske] et
2 39 glol vl MR s AL
3] A7) S 2gbete] 7y &2 e & HF
SHA| EaL o]t g2 Sl AlEEAEe] Eof
o] SEHAL FAE|E Shuw AE gz 7}
SAGE Lefste] RSB ok Alo] viEAl st
t}. A A E A 7|5 (world health organization, WHO)
A okl 7S A 221 2lto]
ze]-7hgol| W R HskE Akt 7R Al
= uPsto] Sl B7E & A d
bl O]'"]E]' AzxsikE 2 }%5}% 59 F
51871 Ao 7HsATE 8
WHO 2007). XM 2004 az 1%%4]}1&94 7123

T 75-‘—]‘5 ﬂlﬂ:‘f—’ﬂ"ﬂ ﬂ:r“’ﬂ w=w, 43 7F
SAYE stH e FAkE EH A0} ol d o
w2t 2hsot Aaa it gRith e AlES
2 azoxystrobin:z= 91%7} A A= AR, p,p~DDT
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+ 14%%E A|AF o] g oflo]th(Kim et al., 2016). £

o hEAeE nEele] eIHAE B A B
& Aol GFe Fol sEslel Anp) et
Z=d], Juraske et al.,(2009)= imazail®] ¢|3}|37}

é

A wzBFEO| 24%0A 1.6%% Hastthi B
ISR AFHAl®E F FoF AREke 7HA AL

B okl S, ol24 19 WA
(Theoretical maximum daily intake, TMDID©] 1Y
4131 8]-8-%(Acceptable daily intake)T} Wb, 3
R I R e R P R R e B Bl
o gich 51';(]‘3} i EoF] ARg-o] AH=of Auf
A B8 siobd, 7HsAleE 48510

=
i
N
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Z
71EE AR i%ﬁg4 A2} Bl Eo] AH|z}

o] P& A 4= oA Hrk(Lee et al,, 2010).
T2 o] Wg flsErhe dEHes o
A TR T =FAHRR FPEoA gt
E woll gk #fsf olelol F-F71%

Al —E«%(cumulatlve assessment
group, CAG)e|| th3t +2 98} 7HCumulative
risk assessment)= 19964 EPA(Environment Protect
Agency)o]l ©]3f] J1QFE| Q)T EPAE A% F4 B
H(Food Quality Protection Act)o]] wjg} = 7}#] o]
AFo] =oko| Aejetdy IHoE B o ERAHo7
ola 7|Ro = olg] ZERC] B4 FIE 9uf
7‘51— 11].]‘_—_ o].]l:l— ;':-:O}:_I—__:__J ne igﬁg__ u,]-OPs]—O:]
TEZA O =A] oJgFo] 932 Hrlsl= Aol vl
A SFHEPA, 2002). 58 Agtol A= MEA A
5ok 5012 Slako] AT s ofol that o] g b5t
| QJslB7t AR 9 A, Wk ekt o
3 BHE giste] o SR ARS 2T skn
tHEU, 2009). u]=t EPAo A 2018 & A 71A] &
=4 7])%}o| 8182 Organophosphates (OPs),
thyl carbamates, Triazines, Chloroacetanilides,

yrethrins/Pyrethroidse]] that ¢|sjE 717} o
). (EPA 2018) X< S=(Li et al,, 2016)2} 2

H =
—me
! P

30 2 Z oft ¥0

7] 21(Quijano et al., 2016) A= ZH- CAGTLY] 4535}
oFQ] pyrethroido]] T3t Y+ ¢Ja|H7} =3) 4
nHg sl TRt 5okol A AHEEI7H
(52)%a /\HE—or =0ko] sdlo] XL o2 o=
A Q| H 7S Bl g2 or 7
= oy skl g5ty kEE= 7t
S AET E o]l Eo R o] Hix] 1
ojof & Zlo]ch(Kennedy et al., 2015). 2 9]
G 7= Hok A2t Yl BE 7S A
A3} eoko] yelA W2 T 4 Qe =
A ==ol vk 28, oy FordE %
AE2E E5F YeE 7 Y v AR
o|ER A QFHIIE 5T Alofl= F
ﬁ““"ﬂ QL_ 6;_}—5]1751}

rlr
off
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o v tw
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o2 el
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S ot 0 S0 A
Falol L ehelm 7} oPYRE Ajole] Bial
bo kg S SfajHt A mefshofof 8 Aolch
WHOSAk 19T Sl QT ot
ZES o2l W og o] 2F _::g]qpnnga]:
(theoretlcal maximum daily intake, TMDI), 3% Z]
o} 4] 5| = (estimated maximum daily intake, EMDI),
444 ] (estimated daily intake; EDI), & 2]o]4d
FeFzAHtotal diet study, TDS) 52 Zﬂ/\] AL
(WHO, 1997) @] U2 x3tsle] A AARH =
Z-gskar AkGE 3). AA FHiellA= TMDIE A
A¥5}o] t5oFe] MRLE 44831 gliel, o AJo]
NI 2A1S 983 Yc) TVDIE 28 4] 9
SNw7ke] Anph by madel SlslEst Anke

o Moo a2 2
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1

i H1

_I_4 of

2 on
o

~
N ol

o.
J

EEg) o) Foke] XEEFE MRLOE Alkkst
7] wiZolch TDSE 2§ Al aZﬂ Aol & Y

ot Hlug 1 Anprt 7 A4S vhedste] gk
ik, Aok 1995 o)) A &S Rl 1 7
& Aafet 1 7eE 9 R 1 7HE S
O & o] TDS Z2ARE AR on Z]d 2000



T 3. TDS AA| 27} 2 438 7|2ZHNIFDS, 2017)

=7t TDS 37|12

u]=+  US Food and drug administration
9 Food standards Australia New Zealand

Bureau of chemical safety, health Canada’s food
directorate

9] Federal institute for risk assessment

French agency for food, environmental and occupa-
tional Health & Safety

%=  Food standards agency

X National institute of health sciences

Taiwan agricultural chemicals and toxic substances
research institute

%=y National institute of nutrition and food safety, China

WHE 79 ujd A8 FEZ TDS RARE 4
3kod et 20006 O] S-o] A WA R E] O] FA]E 9]
A, A AR, A ARY 4, 2
o 1#H3te] ZAF E7) ARFelH A TDS 21k
|k Agxoz Ldckar o 4= Qo tK(Lee et
al., 2010), AR=Lo] H|B[A] Z2H 54141 ok ZpE
T W AFAHFE AR7E S0 2 AL

AA7HA] FoFe] MRL A4 Al A= &85t 9
Al Fshal Utk 71 olf-= TDS ZAoll= 7HE W

[‘lrﬁ:o?‘:’[‘

N o
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£ AL AR Tl @ Zu], vk AR B4 53
ST WL A 2AE B HHE YR
o Hlglo]H S ThE 4 gl AE A Fol Wast
T AEE 8 2AE 7] SaA Qe A%
221 2ARIT7 S o] ok she o] o] uli
o[ cHKHIDL, 2015). S7Lt qlo] whe} el 4]
F AR 1 2ol HFMPY Fol i
IOl AlST Sl Tt ABoR el
sopoll et apo] HetnE Aot wEe

=S S TDSO] Faxe Art. Aokl
20179 £ BRE #dle] TDS A WA E 7
urgh) olo] 20181 THER A4 A F- o] SJets)

o] 23 thAH]- oL A]E 1077H EL 7]
7171, &°l7] & Tt 2L
=2 Hask= TDSo| 2h
dol= 1775502 ALt
3} CHASEAE, 2018). J&Ed—‘?‘XMW oje} 22
A& o]aL A| A A Q] TDS A\ 8- =3y ste] =7} 0.
B8 5 =5 shojof gt

_1?]
ESLEE
swc} ohee,
shjg Asle
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3. 50| IforH pef gief

2| ol A 9] sof el Qb o] AEtE AL
JE FAR HAE AL 2 A (Good Agricultural
Practice, GAP)E F30] ‘sAME AAtubgol A Ak
83 ok HHE 7B ste] Tefska glow, WA
A, FAR, ool 4851 ol FoF
5]-8- 522 A = (Positive list system, PLS)E- 2019
WRE mE sazol] S A% ol golth PLSE
A 7HsS FoFE vlE] BE3skal 11 o] 9o A
2 QPAE AEstelok A FeTHES S A
Loltk. &, PLS= = A sibEel tistol=
MRL-E AAslo] Ie]dlal, MRLo] AAEA] @
< 5ol tiside= 4E71200.01 mg/kgle A&
so] Fejabul, S MRLO| A4 E|7] 9k 5412
% T AR dsiAe AAERS 8T
(Import tolerance, IT)E %5}t ] gHHMEFDS,
2018c). EU, ¥, b= =Y &% Solm
)=yl $F= o]} GARSE zero tolerance A=
S5 gk PLS EQE 594 Eo] AX|she
Hlgo] wld F71RAIR 201610l 20124 Ty
TAATEE 31.7%, Yo 2= 9.8% 715k
(MFDS, 2018d), 7]&9] soF SHve] Arze
Z7ksHe SeqlAlEo] digt QHAA Bt ol
2o g AR = PLSS| AWHEQJLS oFFq1 1
AadS =o17] §fsto 1. wofe ehddt ARG &
2], 2. 492 A 2E0) 5oF 52 9 MRL 43
2 AR, 3. vtAlseFl gt ¥ S 55 L
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PLS =4S B AP, 71 Selvk s Agpos
Ao 45E Fih RARl F74H

stat Aol 993 (2018)

52 9 MRL RS T 2o AR, 23,
Ajt 5 332 2)0] e} i, AW AR
%), 4% 5 1057 221 507 v]gk 52 w7,
Zge, oFE 5219212 52 o Lol 53
5 35ofo] gl AHOITHRDA, 2018). %, 21
A AFE o] gt soke] SEolu MRL A%o]
Rzs)o] RAgo] WAYE 4 9lrk. ol PLS A
AW M AH 2o ok SRof ey
71 g-ofoF 510 (Lee et al., 2017) ‘s Aol 4] 233}
3 ARH AEE ok AUSE Aol u)
2 7}stoiof ait},

w3 o] Z4HEo] 5ok MRL % Alato]
gt 712217 AgElo] QX ke ulTTA| oko]
AEO] QS I 84} He A0S A
3l el A AW st ol =) @A) sokel
AR FAEE] et 712 Aegtos w1
270 ot )7} v Gato] WAle Tk 4
ole. olo] wet, Aokl s Ajr e HlelE
How olge 4 9l oto] tfajo] 2AHE % 4

oF 15%(clothianidin, fipronil, imidacloprid, spinosad,

ol

ivermectin, amitraz, abamectin, cartap, chlorfenapyr,
etoxazole, flufenoxuron, pyridaben, spiromesifen,
thiocyclam, tetraconazol)of] tdt MRL-S A14d5}o]
At 59 19 78 &F(MFDS, 2018e)%-21H], B+
Alsofoll thet wel S ststr] s 3 mAl 5
Aol Al g W EESE AdS

AES D7} AHNam et al., 2018).



A FRe woF E o B =8 Ve
A3}, sof HHRAIAIE ek ZAE 7Rk
2 HH o vpshal, B ddS e 4 3l
= ARt ek ZAE Zete] I HRvs
A7 =Eehal ot 8o E+-6kaL, A
A A A offels s 54 sk A
5 71 A7 BAAEo] olfakEln 2|38 41
Zolil FE R =40l o7l UERE AR
=0 g o2 AL QUrt. shA] A vk}
@ol L orel SaelE flatol Teky
7to 2 Qaf|%8 7Hrisk assessment)S 3}l $]afE]

(risk management) = )31 §J O 1}, =2Fo] v}akA] %
2] Z vpR|et A0l 98] A% (risk communication)
= stk A AR AR AES AL &
Hle 2 HP A ARk A2 B sia
ol A& AEshaL Q= AAE Heldh
At 201849 29 A Al 13] 5415 QP 20
A A= 541 Akl Qs E HsliAl=
sl FUHQ) BE, Felg, Buel 2o 7t
At flsl| = 7HA1E aLesiA A3 vk sjoR g
o= oA o] Ut (NewsAM, 2018). AE7} ufst
of ZAstA fIsliE Brlskar Lo whef ek e
B2 AW ThEo] &88FAIRE 4| Rke] QA
3k flsflaEol et o= FEH e 9l
gt Aozt Aztgiet. Aol AHXEE s viA],
Y, ARSAIY 5= Fdto] WA= sl
= = WA = e ) D L i = B L s R
of Tjgt gl ofRI, AT} T Hme] Sl
Zog sekS AL=tHKNCCO, 2010). A= A=}
o] AHL An|xlolA BH3 AHE AL &u}
27| Adste]= e gS stojof 5hr o] uf, H x|
= AR A olgstolof & Aot A ks
W He7 A BAT ARG 5 B ¢0e
T8 FAIT A o) vl WAL AR 9
=AY Be T A v Aol A 9-2)=

H 4. LRIt 2 e S0 T2 FA KA (Lee, 2007)
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PLLTAU T mE duee A" 102 262
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24 204 524
2ol 7 23 5.9
ZAFAA s 2 B3
s AR 9% 6 203
27 154 395
71 € 32 8.2
34 010

AL 7|21 9SS HoJETHLee, 2007). =, A
F7F fJsllagollAl S4lo] Hojof gk thA] gF H
=718 3h= Abm ot

BE7F anjRke) 4F Al Fofsfiof & AFFC R,
WetA o) 3L A ] /\V‘J Ago] 7P Aol
a1, 71 F® S = 7h oA k] ek AH|R) o
2 Folalel =0 7 ZAE| QI th(Jung, 2013). &
at A AoFA = SH|o|A & AW JiHsto] &9 5
o|tt. A|oFA FH|o] |0 A AlEL|HHE Frobk
HH AN EE AdEisto] s E 5 A1
ESEAL A ESHAURRE A" 5 fs)-o
HE Aeis}o] Fggi_e AAEE 4= Qi) dulk A
H| &7} %3}% G EE SH o] A oA 27|t 4
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