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Table 1. Maximum residue limits of pesticides in agricultural products(Unit : ppm)

Pesticides E(;;illa {;zteu?cfey Spinach| Kale S;;;um Pepper | Tomato g\r]'lieolrf h g}ti];egsee Apple
hlorpyrifos 1.0 - 0.01 1.0 0.1 05 05 0.01 1.0 1.0
Dichlorvos 20 03 03 03 03 03 03 03 0.3 0.1
FEthoprophos - 0.02 - - 0.02 0.02 0.02 - - -
Carbendazim 5.0 5.0 - - 05 5.0 5.0 05 - 20
Gypermethrin 5.0 20 20 1.0 0.2 05 05 5.0 5.0 20
(hlorothalonil - - - 5.0 1.0 1.0 1.0 - - 1.0
Diazinon - 0.1 0.1 05 0.1 05 0.3 0.1 0.1 05
Endosulfan - - 1.0 1.0 05 1.0 05 1.0 20 1.0




o
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Toxicity testing
(laboratory animal)

J

No observed effect level X

N/

e (Fig. 1)7 o] 2o drkEa,

Acceptable daily intake

(Safety amount in human)

Consumption of food

Average body weight per
person

Maximum residue limits
(food - pesticide)

N/

Tire & Nunrber of pestiddes application
(Safe use guidelines of pesticides)

17% 5ol jste] ek

A4 2

MNAstY 2043 =
Tk TR WrtE 5

2001).

Chronic toxicity,
Carcinogenicity

Safety factor

FAO/WHO, Each country

Persistence test of crop

Each country, FAO/WHO
(KFDA)

Each country
(RDA)

Fig. 1. Safety Management System on Pesticide Residues in Foods(&® -, 2001).



Table 2. Safe use guideline of pesticides

. Time & Number of pesticide application

Common name Commodities Targets Pre-harvest interval Numbers
| = (WP) Leafy lettuce 3y T H 14 43] offf
ii-L}(WP) Strawberry Al Ego| g & A 2d 33] oy
=(WP) Leafy lettuce I XIGE & A 59 33] o]
H]%ﬂz':%(EC) Perilla leaves i1 B 1 8 A 59 23] oy
)8 2~(EC) Chinese cabbage| #lF31] 8 A 7d 53] o]
ZZA(EQ Hot pepper Ll 5 A 109 23] oW

¥ A7 FFANE AR A, 2004.

H
=
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>
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off
2
o
>

d
E
2

A - FAYS A BGE staA st A=
A atefob gtk 2003. 12€ A FTEE O] AFEH L
O AR wel Z5s] HY sig 339E S, ddE
(Table 3).

TS 19700 £ 7] S AT TAHY §4 - HF T AEFSAE AT
AEe) sofedE SRR Pol FA3] AFH] 1980 =9] AvFE 19758 ALk
Fe| of 26 ol2xlor, of 190d= WA g S7F B HPAIS Holopt 19979
IMFAFE) o] % dAF o g Fas milou, AxdAe] D74 Estet &
A Ao} S7F 5 AFARS, AN 5 =Y dAS AT AxAl AHSE 2001
Ao Fofanl e 28218M/T(AEFA) 2 1980 el Higted oF 1.7u)7} Z7}a}
AtHTable 4). 121 20028 =R HE Fofangko] raFAE Bolx s 2002

[e]
298 AA) 2554M/TS AHIsk 2001950 HIste] 84%7F o1& Ao = Yehtar 9t
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rr
N
rd
b
o,
tlo
f
}olll

Ro| AR IR AL B %
e FopEEE 19999 tiH] 30%7F37] 918 AL FAsta o] Fop At
ko] A, A48)A #9717 Be JGL wHTHEITA, 2003; FYF, 2004).

Table 3. Numbers of pesticides registered

.. .. Fungicide - ..
. Fungicide Insecticide et ticide Herbicide
T Total v v v v Others
Rice |Vége-ta| pio |Vegeta) pio ege-t | pice ege-ta
bles bles ables bles

No. of registration

o fities 1,027 74 246 74 288 19 7 172 102 45
No. of registration

tradenaarkes 1422 | 115 311 100 | 469 18 5 1% 123 85

# A% TUR, T FLEA(2003113A)

Table 4. Trends of pesticides consumption

(Unit : M/T/a.i)

Year Use to rice plant Use é? (;It%geertsables Total
1975 2,808 5,811 8,619
1980 6,430 9,702 16,132
1997 6,526 18,288 24,814
1998 6,749 15,354 22,103
1999 7,255 18,582 25,837
2000 6,292 19,795 26,087
2001 6,492 21,726 28,218
2002 5,763 20,081 25,844

% A FYY, F9Y

2.5 7)(2003.12.31 8 A))

X

YWEH A Z o) &2 (endocrine disrupters)2 F =+ EZZE= 4% g &5t EA,
TEET, 247 tolsAw, d5A 2 AxRA T F4F A=A Cd2E=A

(phytoestrogen) 5¢] 2% SAMZA, diethylstilbestrol(DES) 7 7+ oJekEo 2 AL&HE FHAdol2

EZAF 2 AFH7HE ol €A Ak WERIAANEZE A MAIZC] Talo] 1xH AL
19963 w]=e] AJEfSEA} Theo Colborn®] 2 'Our stolen future; oA Y5 3}etEdo ¢t



SEY WERA el AMEZE AvRHWEAFE Y Syl AT ERolThs 8ol
Ao 2" WEYAZNEZL endocrine disrupters(EDs)E oj¢ o2 3la l=d 7

BES GEY lse] TS st 49 “$Hd Foll siEd 3eEH o]
Aol E0i7F wix] s28EAHH 2A87ste EZolgtal st Eo% oo E YR
Z7F71dekth W o]l gt 44 A o WEHuT 3Ed, $A489

A dER g SetEA” o2 et B8 JTHEAE N, 2004; Thomas M, etc,

>
ki

1996; Theo Colborn etc, 1997).
$Iuety A WEHAANE R 19980 AT =Rolgte o2 AfEEA

ABAHS o7t B o)F BAB2E, WENNSEL, WRUAFNEE, WA 2

IFU

I:J
rﬂ

el

sleted To 8 thofsiAl EEsloy 19989 59 SAFFH FdHEA 2 AR

TAY WROAINZ ARG A ol thF FHH WAFAY B8AS AN,

o

9
A% A7t 2w AYHn Yk FAHOR Ao U WERHAGRTA=
A BgH AFAT A2Fe] pEz el

A= AlA YR 5 7| F(WWEF)ol A 67%(Table 5), Y&
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oX,
ey
>
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opt
5
o
(e}
=
lo
o K
o
e
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o
X
ol

eluehs BHRF WWFS] $4E24 552 9459 Aptidos shel urulAge)
Ful

FE 59 FHEEA, BAAE D ARG E THEStE AR 3] ) 4kl
R AGNER AL, & TSk St AFE slar UThEEY, 2004 =138t
AATY, 200, =HIAATY, 1998, JEEHAE, 2001.12; Veldhoven, 1997; CER,

home-page; Folmar, L.C, etc, 1996).



WWESHE il o9 3PS 7208 BRI o]% 5oFS 4% (Table 5],
YROME 10%F 5 FOFS 52O BRI Tk WWFSE o] 790 thEuAmet
2980 N A RRET Qe AL 7} sstEdo] Qe vAE 9% S wt
Asrh F28 Suse) QA Laky, YRuA wEde] uig A 2 Wrp, ARA

o] AsA UA L7 wjiEolth=HIEATY, 1998). WWFlA ER/3taL = W&E0IA

offl

A

g T T AFEFS dE(Table 5), V= FolAE AREHIL JloH, fHuetlr=

E
4

Table 7% o] AFA| 9%, A Al 4%, ARA 4F02 F 17F°] AL Jed o5
FoFo] AHIFHEHAN)S FAFTAFIE Fote] AR A 20008== 3,365M/T,
200195 E 3,838M/T, 20295 3,426M/TO 2 20029 %9 A% $dve dA 5o
AW FF 25,844M/T9 13.3%E AAshe A2 YEGTHWWEF Canada org).

Table 5. Kinds of endocrine disruptors classified by World Wild Fund

o T (44%)

245T, 24D, alachlor, aldicarb, amitrole, atrazine, benomyl, bata-HCH, carbaryl, chlordane,
cypermethrin, DBCP, DDIT, DDTmetabolites, dicofol, dieldrin, endosulfan, esfenvalerate,
ethylparathion, fenvalerate, lindane, heptachlor, h-epoxide, kelthane, kepone, malathion,
mancozeb, maneb, methomyl, methoxychlor, metribuzin, mirex, nitrofen, oxychlordane, metiram,
permethrin, synthetic pyrethriods, toxaphene, transnonachlor, tributyltin oxide,  trifluralin,
vinclozolin, zineb, ziram

o FU19aA BR (6%)
dioxins/furans, PCBs, PBBs, octachlorostyrene, hexachlorobenzene, pentachlorophenol

o HERF (3%)
Penta-to, Nonyl-Phenols, Bisphenol A

o 7Jel IHdEAeIM s Rl (119)

Di-ethylhexyl phthalate (DEHP), Di-hexylphthalate (DHP), Butyl benzyl phthalate (BBP), Di-propyl
phthalate (DprP), Di-nvbutyl phthalate (DBP), Dicyclohexyl phthalate (DCHP), Di-n-pentyl phthalate
(DPP), Diethyl phthalate (DEP), Styrene dimers, trimers, Benzo(a)pyrene

o FF% (3%)

mercury, lead, cadmium

r&‘l

¥ 25 THBAATY, JEA FAEA, 1998.
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Table 6. Kinds of endocrine disruptors classified by Japan Ministry of Health, Labor and Welfare

o &% 5%

alachlor, hexaconazole, aldicarb, beta-hexachlorocyclohexane, aldrin, ioxynil, amitrole, iprodione,
atrazine, aminotriazol, kepone, chlorodecon, azadirachtin, lindane, benomyl, linuron,
carbendazim, malathion, carbaryl, methomyl, chlordanes, methoxychlor, chlordecon, ethyl
parathion, chlorpropham, metribuzin, clofentezine, mirex, cyanazine, molinate, cypermethrin,
nitrofen, dinoseb, oryzalin, 2,4-D, oxychlordane, DDE, oxydemeton-methyl, DDD, parathion(ethyl
phrathion), DDI, pendimethalin, 1,2-dibromo-3-chloropropane, pentachloronitrobenzene(PCNB),
dichlorovos,  pentachlorophenol,  dicofol(kelthane),  permethrin,  dieldrin,  phenylphenol,
diflubenzuron, procymidone, endosulfan, pronamide, endrin, pyrimidine carbionol family,
esfenvalerate, ~simazine, ethiozin, synthetic ~pyrethroids, ethylene dibromide, 24,5-T,
ethylenebisdithiocarbamate, (mancozeb, maneb, metiram, zineb), toxaphene, camphechlor,
hexachlorobenzene, ethylene thiourea(ETU), trans-nonachlor, fenoxycarb, tributyltin compound,
fenvalerate, trifluralin, fluazifop-butyl, triforine, —heptachlor, vinclozoline(dicarboximides),
heptachlor epoxide, ziram

o 712A| 9%

butylbenzyl  phthalate(BBP), diethylhexyl adipate(DEHA), di-nbutyl phthalate(DBP), dihexyl phthalate(DHD),
dicydohexyl phthalate(DCHD), dinrpentyl phthalate(DFF), diethyl phthalate(DEP), dipropyl  phthalate(DptD),
di2ethylhexyl) phthalate(DEHP)

o FEREE SRIEE 17%

allylphendl ethowyletes, 4propylphend, noryiphendd ethowglates, scc-hutylphend, octylpherdl efhocltes
4nbutylphendl, bisphenol A, 2tbutylphenol, alkylpheno, 3+-butylphend, 2-octylphenol, 4-t-pentylphendl,
4ronylphenol, 4--octylphendl, 4-octylphenol, styrene dimers and trimers, poctylpheno, octylphenol

o JIREsEEd 9 AREEA 21F
alkylphenol  ethoxylates,  hexachlorobenzene,  RXs/aloclor,  tributyltin+ compound,  benzophenone,
paramitrotoluene,  benzo(@)pyrene, nonylphenol,  6-bromonaphtol-2,  octachlorostyrene,  chlorobenzenes, BB,
chlorophenate, pentachlorophenal, dibromoacetic adid, TCDE, RCDF, furan, 24-dichlorophendl, TCDD, RADD,
dioxin, 44-dihydroxybiphenyl, tributyltin oxide, 4-dodecylphencl

N A =
o TEH3F

cadmium, mercury, lead

o 3 I ERA 8%
centchroman, hexestrol, estradiol, 2-hydroxyestradiol, ethynylestradiol, tamoxifen, DES(diethylstylbestrol),
raloxifene

o S4B WM 3%
BHA (butylated hydroxyanisole), enterolactone, equol

o Agol EAGHE T2E fA1ED 65
phytoestrogens, daidzein, coumestrol, biochanin A, formononetin, genistein

#* AR TP A AT, WEHIA FelEZ, 1998.
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Table 7. Consumption trends of endocrine disrupting pesticides in korea

Pesticides Common name Consumption by year(M/T/a.i)

2000 2001 2002

2,4-D SIEa= 6 6 5
alachlor, < 442 455 413
benomyl W= 188 183 203
carbaryl = 72 61 38
cypermethrin g 2 68 9 68
dicofol gzZ 7 4 10
endosulfan ALY, npg 303 320 309
esfenvalerate o 2dld e ol E 4 3 3
ethylparathion e} x] 2 66 23 83
fenvalerate Z2A 19 16 11
malathion iﬁg%a wlelE - vt 1 - 1
mancozeb k51 1,998 2,432 2,047
methomyl WA 118 119 136
metribuzin LR - 1 -
metiram el & 66 39 90
trifluralin EZd 5 9 7
vinclozolin WNEzEY 2 1 2
Total(17) 3,365 3,838 3,426

w22 AE FDAS} USDAOIA] H2HE @ 2420 tsl 2h5-50F RUEES miyd AAEte 1
RyME F/Hsta o, FDAZF A% FARE2] 20019 FUEY A9E AvHH 24

i 5oF 3UAES to g FdE 210138 AR 23 227(1.1%)°] FFdF3 &

_12_
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Table 9. Results comparison of pesticide residue monitored in 2002 by Korea Food and
Drug Administration and Garak Agricultural and Marine Products Inspection Office

No.of | Noof | Noof [Dodf | Moo
inspection | aralytical | inspection| TP | M S Detection pesticides
commodities| pesticides | samples |, o residues

Name of pesticides
over tolerance

Chlorothalonil, Chlor-
Kinds of detection| pyrifos, Chlorpyrifos-Me,

3 70 pesticides : 20 Diazinon, Endosulfan,

36 172 792 o o |Kinds of detection| Ethoprophos, Fenpro-
KFDA (4.2%) | (8.8%) pesticides over pathrin, Fenwvalerate,
tolerance : 11 Iprodione, Procymidone,
Vindlozolin(11)
Bndosulfan, Prooymidore,
Fhoprophos, (hlarothelarl,
Virdaozolin, Dlazinon,
Kinds of detection| Mepanipyrim,
80 489 pesticides : 37
GAMVPO 110 190 5,440 (15%) | (9.0%) Kinds of detection| Tiiflumizole, Toldofos- Ve,

pesticides over Pyridaben, Proparrocarb,
tolerance : 23 Metalaxyl, Folpet, Fludi-
Diethofencarh, (hlapyrifos-
ME, Garbo Bifordhi
Dimethomorp(23)

¢ AL : ARESIRESFI TR I VOL6200D). AHEAHAT AR HAS TSR Vol38200)

6. FAE T WERIAPE F4E2F JR-dE

S el sAEd ASHE b T WWE, QR #7340 YEuAG 37
A BRE QE Sool i ARAHE ASARARAATY SRR TR
A 8 AEA SR AEON GEEE Sk tisle] 1998200037179 PALATE
ErE 200059 2 Ak glovt e dgow

BnHA G35 o] Fopl i@ BUHPL UT nug FEow nal,

2002929 B AeARAgdAdTde] e 2 Sl

F4%0 7 ARAUA BAU wokdl TE 38F Fore] BRANE 2AF 27
gzeded, 2EaveEe, Aold2d, AEAR, G e, TEANE, NFREY



%, ZEANE, MFEEY oo, o|F dxAduo]l Al 71 B 16719
FAEA HAEH A2 Table 102 2] YRt 5, 2002).
Table 102 1998, 2000, 2002 A= 9] WEHA | F45ofe] AFAFo=

A=At g ZaA|E] 7Y Bo] HEHE A0E UehgEt 2002959 Aeol® A
AZE WEWARN F85F 12F F A= 9 Z2AuEo] AR e HFS 820%=
WERIA Foll 385 T 7P Bol ARgske Ze g veisth a8y ZEAREY 49
UEHIAG FHstoz Rt oy A4 $uek @A), vt

(EPA), WWESIAE dEaAge] #4%5ctor BRaln QA et sokow W@l

e
%

o

o
=
>
rr

ol FAHEAL oA FdsiA ekl Zo] ofal oplelar le Edo)7] wiie] 7R
Bl w2 7150] 2A vYethdal AthEHEd A4, 1998, 2301 5, 2002).

Table 10. Detection frequencies of endocrine disrupting pesticides by Garak Agricultural
and Marine Products Inspection Office

1998 2000 2002
Pesticides No. of No. of No. of No. of No. of No. of
samples |samples with| samples |samples with| samples |samples with
with over with over with over
detection tolerance detection tolerance detection tolerance
Endosulfan 55 2 146 3 204 16
Procymidone * 49 9 230 28 172 15
Chlorothalonil 26 4 35 13 37 8
Chlorpyrifos * * 58 21 29 17 17 6
Vinclozoline 16 2 76 10 26 6
Fenvalerate 2 1 1 1 - -
Permethrin - - 1 - - -
Cypermethrin 15 - 16 - 1 -
Methomyl 1 - 3 1 - -
Carbaryl - - 3 1 - -
Dichlovos 40 2 - - - -
Parathion 2 - - - 1 -
Total 264 41 540 74 458 51
(F) 1.+ BAE WWFE WRHIAZSEZDRZ B7F3HA o EFAH] 7/
S gl AEY
2+ EAE WWFE DERAa@Eds ER8A 2o} n= EPA7H BRen
e 42

_16_



2kg¥ FEHE, =uiAE 184 F 3008 7 - ZAFSHtH(Table 11 3 Appendix 1).

Table 11. Sampling plan for pesticide residue monitoring in 2003

Sampling
Class Items Times Name of wholesale markets
(month) Numbers

leaf leafy lettuce, perilla leave, water

coctables drop-wort, cabbage, chinese cabbage,| 3~12 105

vege spinach, leafy chinese cabbage(7) oSeoul garak, pusan uemgung,

leaf & stem . . . _ Incheon guweol, Daegu  bukdae-

vegetables welsh onion, chinese chive(2) 5~12 30 ou, Dagjeon novean, Gwangju
akhwa, Uoolsan samsan,

root vege- . . . & , ’

tables radish, onion, carrot(3) 5~12 45 K 1 g, Grd i

termel cumbr, umpkin, gu

: wa on, cu , green . A

{;Ltlitesvege- een hot pepper, orielgalmelon, 3~12 120 sindang, Jeonju songcheon,
omato, mini tomato, strawberry(8) Suncheon haeryeung, Gumi goa,

Changweon palryeung(15)
Total 20 - 300

(F) =viAE FBE 2 194 AR5

AW RS GC HPLCE §A] #40] 7Feskar @A =follA At - #8553 =
SHAAENFE 134ES A3ty GC/ECD, GC/NPDo| Z+zt 3 group¥ ZAl3oH,
HPLC/FL, HPLC/UV+= 22} 1 group 2 ZA15F$]tHTable 12).
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s

B

FE4& Dr. ErenstorferAHGermany)2} Wako(Japan)Atoll A FQ1ske] Ag-3}
Atk GAlAM 2 e} Selz=ell weh 1000ug/mle ZAIRE F, BHA] 10% OFAlE/n-3) 4t
B Aste] 100ug/mE AN FFERoz ARSI, AFEAL T 10%
ObAE/n-F A4S o] &3t 34 A AN

A0 18R HMEUED, ol ME, g, UIZeuw, NaCle MerckAhol A
HPLCHS T8kl AHE-3FTh

Table 12. 8 groups of 103 pesticides divided by analytical methods

Group Compounds

Trifluralin, Chlorothalonil, Vincolzolin, Dicofol, Tolyfluanid, Procymidone,
E-1 group |Isoprothiolane, Chlorfenapyr, Bifenthrin, Tetradifon, Fenarimol, Pyridaben,
Flucythrinate, Difenoconazole(14)

Lufenuron, Propanil, Alachlor, Triadimefon, Fipronil, Triflumizole, Oxadizon,
E-2 group |Fenpropathrin, Azinphos-m, Cyhalothirn, Cyfluthrin, Fenvalerate,
Deltamethrin(13)

Ethalfluralin, Flufenoxuron, Metribuzin, Chlorfluazuron, Penconazole, Folpet,
E-3 group |Endosulfan, Endosulfan-sulfate, Oxyflurofen, Iprodione, Bifenox, Phosalone,
Acrinathrin, Cypermethrin, Esfenvalerate, Tralomethrin, Dimethylvinphos(17)

DDVP, Ethoprophos, Dimethoate, Diazinon, Phosphamidone, Metalaxyl,
N**—lgroup Metolachlor, Parathion, Phenthoate, Hexaconazole, Myclobutanil, Diniconazole,
Nuarimol, Tebufenpyrad(14)

BPMC, Chorpropham, Simazine, IBP, Chorpyrifos-m, Fenitrothion, Malathion,
N-2 group |Fenthion, Pendimethalin, Methidathion, Prothiofos, Buprofenzin, Triazophos,
Tebuconazole, Fenazaquin(15)

Demeton-s-m, Phorate, Terbufos, Pirimicarb, Tolclofos-m, Pirimiphos-m,
Thiobencarb, Chlorpyrifos, Isofenphos, Napropamide, Profenofos, Flusilazole,
Edifenphos, EPN, Bitertanol, Cyprodinil, Napanipyrim, Cyproconazole,
Pyridaphention(19)

N-3 group

FL™ group Carbofuran, Carbaryl, Isoprocarb, Methomyl, Methiocarb, Furathiocarb(6)

UV group |Imidacloprid, Teflubenzuron, Carbendazim, Diflubenzuron, Dimethomorph(5)

E : Detected by GC/ECD, N : Detected by GC/NPD
FL” : Detected by HPLC/FL, UV : Detected by HPLC/UV
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13. 255

AF 2kgS AlFEH7](Blixer 3, 5Plus, robot coperl, ZHF)E AT F 50gS FH3h]
oM EUEZ 100mS 7} homogenizer(PolytronA}l, PT 3100)2 ©]-&3le] 5000rpmo. &
T olF 7oA
FaAQh of EF AT 3000rpmel 47 44 Eelsha, 9o 20m4 F2ubet
Sz FHeAoh o] FEo

Adstel SMlE 2ndE E71aL A9 dHEHA, 32 8vilE 2L rAlES7I(N-EVAPLLL

)]
—

1 743} sk, w#Aske Bo NaCl 25~35gS Wil 2-3%%

rN

40Col3t AF3 A F=7)(NE-EYELAAL, Japan)oil A

o

Varian, USA)Z 94 53319t} o] ZFES 20% oFAlE/n-3ak 4mz g3 33Tt

A= SPE 7YE 2] A|(Florisil 1000mg, 6ml, Varian)E n-#Ak0 2 5p02 E2] BAZE o] 20%
OPNE /-84 5miE TERWTE o] FEFA| Y AR LY 4nFE IS He Al
Bl 20% OFE/n-F4F SR AFStetell A AHEEt R §EAIFTh o] EHE A4
SE570 w5 F F5E AIEE 20% oME/n-H3t 1z £38)ste] GC/ECDE #4131
o FA4x7E Table 139 2tk GC/NPDEC.Ze A8 &3 4mlz 1mE FH3t] 2H
GC/NPDe]| 2A48tg0m 24272 Table 149} 2th

HPLC/FLD, UVD €0 8% FZ9 ZF 20mS TIutgSgtazo] FHsle] 40°Co] s}
AF3A 557 l(EYELAA} Japan)ell Al ZrFstell &ulE 2mB T H7]a A dEE W,
g &ulE A vAEE7)(N-EVAPIL Varian, USA)Z &4 5%t 558 §9&
4mt SPNEYVEL &3l3tAth

A& SPE 7HERA(NH, 1000mg 6mi, Varian)E oMEUED 5miE 7HER]A]

mlm
oi
e
rot
-

A8 4nE ZAF A F7F & oHEUEL 2m=E §3A17 & &39S ALvAls=
710l 53 F 5=H A2E oMHEYUEL 1mE A&shste] HPLC/FLD, UVDE &4
stom $4 2712 Table 159 2t}

Table 13. Analytical conditions for GC/ECD

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

Column DB-5, 30m(L) x 0.25mm(ID) x 0.25um(film thickness)

Injector : 250C
Detector : 320C

Temperature Oven : 130C (2min) — (7°C/min) — 200C — (2°C/min )—
220C(4min)— (10C/min) —B00C (6min)

Flow rate N> carrier gas, 1.0ml/min,

Split ratio 50 :1

Injection volume |1ul
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Table 14. Analytical conditions for GC/NPD

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

Column DB-5, 30m(L) x 0.25mm(ID) x 0.25um(film thickness)

Injector : 250C
Detector : 320TC

Temperature 5 . 5 ) 5 ; .
Oven : 130C (2min) — (7C/min) — 200C — (2C/min )—
220°C(4min)— (10C/min) —300C (6min)

N> carrier gas, 1.2ml/min

Flow rate . ) .
Reagent gas : Hy : 3.0ml/min  Air : 60.0ml/min

Split ratio Splitless

Injection volume 240

Table 15. Analytical conditions for HPLC/ FLD,UVD

Instrument HP 1100 Series
Phenoenex, LUNA C18
Column
(25 x4.6mm, 5um)
1) H.O :ACN (70 : 30) 0.0-5.0min 1.0mL/min
Mobile Phase 2) H.O :ACN (15 : 85) 5.01-25.0min 1.2mL/min
3) H.O :ACN (15 : 85) 25.01-40.0min 1.2mL/min
Injection volume 1048
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Table 17 Results of pesticide residue analyses by sampling plan

AbsikEe] HA7IE]

e B4 5o 37 Mo

No. of | No. of no Residue Profile No. of | No. of
Commodities samples | determinab One Two Three or r?solldn?des risl;ggees
analyzed | lresidues | Total re;s;:li;le residues r%nﬁ{lees pestcides| MRL

Leafy lettuce 15 9 6 5 1 - 6 1
Perilla leaf 15 10 5 3 1 1 6 1
Oenanthe stolonifera 15 12 3 3 - - 3 1
Chinese cabbage 15 13 2 2 - - 2 -
Cabbage 15 13 2 2 - - 2 1
Spinach 15 13 2 2 - - 2 -
Leafy Chinese cabbage| 15 14 1 - 1 - 2 -
Welsh onion 15 10 5 5 - - 4 -
Chinese chive 15 11 4 2 2 - 5 2
Radish 15 15 - - - - - -
Onion 15 15 - - - - - -
Carrot 15 13 2 2 - - 2 -
Watermelon 15 11 4 4 - - 1 -
Cucumber 15 6 9 7 2 - 6 -
Green pumpkin 15 12 3 3 - - 2 -
Green hot pepper 15 9 6 5 1 - 5 -
Oriental melon 15 10 5 5 - - 1 -
Tomato 15 10 5 4 1 - 3 -
Mini tomato 15 8 7 7 - - 3 1
Strawberry 15 12 3 3 - - 2 -

Total 300 |226(75.3%) | 74(24.7%) | 64(21.3%) | 93.0%) | 1(0.3%) - 7(2.3%)
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Table 18. Detection frequency for pesticides

No Pe.sticides of No. of under | No. of over No. Qf Rate(%)
residue found tolerance tolerance Detection
1 Procymidone 35 35 40.6
2 Fenarimol 1 1 2 23
3 Chlorothalonil 8 8 9.3
4 Endosulfan 5 1 6 6.9
5 Imidacloprid 1 1 1.2
6 Chlorfenapyr 6 6 6.9
7 Lufenuron 1 1 1.2
8 Chlorpyrifos 1 1 1.2
9 Fenvalerate 2 2 23
10 Carbendazim 8 2 10 11.6
11 Dimethomorph 2 2 23
12 Cyhalothrin 1 1 1.2
13 Cypermethrin 1 1 1.2
14 Fenpropathrin 1 1 1.2
15 Iprodione 1 1 1.2
16 Methidathion 1 1 2 23
17 Methomyl 1 1 2 2.3
18 Parathion 1 1 12
19 Phenthoate 1 1 12
20 Phosphamidone 1 1 1.2
21 Propanil 1 1 1.2
Total 79 7 86 100

13. FE5d T A&

AT 208554 AFE TR FAE F 10059 FF F 21F°] AFHUL

procymidone  35%1(40.7%),  carbendazim  1071(11.3%),  chlorothalonil ~ 871(9.3%)

chlorfenapyr 671(7.0%), endosulfan 671(7.0%) o= 7] 5&9 FeFdEe] HA A
TR 75.6%E AASH LM, AEFE FF F procymidone©] 7Hg Bol HAEE

1 ©3-©] carbendazim©] 3 tH(Table 18).
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Table 19. Determinated values of pesticide residues

Commodities Pesticides No. of I\(TL)(:I.GI(') ' Ar:]a;ﬁ;tiecal Tolerance ?gi?ir?esse of
detection | 4 1orance (mg/kg) (mg/kg) gl;)esticides
Leafy lettuce| Procymidone 2 - 0.01, 0.056 5.0 x
Endosulfan 1 - 0.107 1.0 X
Dimethomorph 1 - 2.46 7.0 o
Methomyl 1 - 0.839 5.0 x
Parathion 1 - 0.026 0.3 X
Phosphamidone 1 1 3.04 0.1 x
Perilla leaf |Procymidone 3 - 88:1;’ 0.03, 10.0 X
Chlorothalonil 1 - 0.003 0.05 X
Endosulfan 1 1 3.379 1.0 X
Imidacloprid 1 - 0.433 5.0 O
Carbendazim 2 - 0.27, 1.08 5.0 x
Fenpropathrin 1 - 0.198 0.2 x
Procymidone 1 - 0.03 5.0 X
Water drop- g, gosulfan 1 ~ | 0085 1.0 x
wort
Carbendazim 1 1 23 0.1 X
Chinese Chlorfenapyr 1 - 0.028 0.5 @)
cabbage Carbendazim 1 - | o6l 1.0 x
Cabbage Carbendazim 1 1 2.53 1.0 X
Phenthoate 1 - 0.02 0.2 X
Spinach Endosulfan 1 - 0.012 1.0 x
Cyhalothrin 1 - 0.493 0.5 x
Leafy Chinese Chlorfenapyr 1 - 0.039 0.5 O
cabbage Fenvalerate 1 - | 0321 1.0 o
Welsh onion |Procymidone 2 - 0.128, 0.472 5.0 X
Fenvalerate 1 - 0.127 0.5 X
Carbendazim 1 - 0.175 0.5 X
Cypermethrin 1 - 0.045 5.0 x
Chinese Procymidone 1 - 0.121, 1.16 5.0 (@)
chive Fenarimol 1 1 | 055 0.05 x
Chlorfenapyr 1 - 1.06 3.0 @)
Methomyl 1 1 3.12 0.2 x
Propanil 1 - 0.17 0.2 @)
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Continued

No. of Analytical Safe use
Commodities Pesticides dlt:ig.ct'ocfn over value Toleral? N guidelines of
8 tolerance (mg/kg) (mg/kg) pesticides
Carrot Chlorothalonil 1 - 0.062 1.0 X
Chlorpyrifos 1 - 0.14 0.5 x
. 0.001, 0.022,
Watermelon | Procymidone 4 - 0.06, 013 2.0 @)
Cucumber Procymidone 3 - 8(1)2}1’ 0.036, 2.0 O
Fenarimol 1 - 0.07 0.1 O
Chlorothalonil | 3 - 0.005, 0346, 1, o
0.61
Chlorfenapyr 2 - 0.019, 0.076 0.1 O
Lufenuron 1 - 0.06 0.2 O
Dimethomorph 1 - 0.111 0.3 @)
G Procymidone 2 - 0.005, 0.009 1.0 X
reen
pumpkin | g, qosuifan 1 - 0.042 0.5 x
Green hot Procymidone 2 - 0.037, 0.435 5.0 @]
PepPer Chlorothalonil | 2 - 0.002, 0.018 1.0 o
Endosulfan 1 - 0.049 1.0 X
Chlorfenapyr 1 - 0.03 0.7
Carbendazim 1 - 0.83 5.0
Oriental 0.001, 0.013,
el Procymidone 5 - 0.056, 0.06, 1.0 x
0.078
. 0.07, 0.1,
Tomato Procymidone 3 - 0102 5.0 O
Chlorothalonil 1 - 0.1 1.0 O
Carbendazim 2 - 0.023, 0.327 5.0 O
Mini . 0.002, 0.08,
tomato Procymidone 4 - 0.12, 0.634 >0 ©
Carbendazim 1 - 0.103 5.0 O
Methidathion 2 1 0.015, 0.2 0.1 X
Strawberry | Procymidone 2 - 0.002, 0.12 10.0
Iprodione 1 - 0.548
Total 21 pesticides 86 7 - - -

(F) SRFAR7IF(FE A2Bx) A7 o5
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14 WEHWAZHRED 3 5F ZE4H
FHvete WENAZRNELE FHHE TFS WWFSH 2ol ER/(FAH, 2002;
HAF FelA)sta =d WWEZE R73tal e WEvAZl 54 =&
FEuEtllA EeFaeyel wet $55 wYElE] F
17&(Table 7)°]t}. o]l ZAllX HEH &oF 215 (Table 18) F F-2lueht WWFA A
= =

YEHAZRNEZRZ FA3 e 5942 endosulfan, fenvalerate, methomyl 5 5%

(23.8%)°113l, °]E F endosulfan 671, fenvalerate 271, methomyl 271¢] 2 2 U}E}

-

won, §87ES 2943 w2 endosulfan, methomyl 2F 22 AEH 2150 o3|

Ae 95%, 3&7ES 29 T 650 taiAE 333%E ARSI, endosulfan 631

% 171, methomyl 271 & 17°] 3&7|FS 2#43 A2 YERtH(Table 20).
STFAEENAE 2 WE RGN fFEHe A= il

ZAVSE A3j(F3SH1 5, 2002) endosulfan, chlorothalonil, vinclozoline &5 6%°] HE% 11,

2002 =0 A

o
)
i

o] 5 = endosulfan 2047, chlorothalonil 377, vinclozoline 2619 <=2 & e}
AEH= €97 bd& Aol EA=U endosulfane] 7HE Bol HEHE A2 22
Z23E B
Table 20 Detection results of endocrine disrupting pesticides
Analytical
- L No. of |No. of over f] Tolerance
Pesticides Commodities : value
detect tol k
etection olerance (mg/kg) (mg/kg)
Perilla leave 1 1 3.379 1.0
Water dropwort 1 0.085 1.0
Leafy lettuce 1 0.107 1.0
Endosulfan
Spinach 1 0.012 1.0
Green pumpkin 1 0.042 0.5
Green pepper 1 0.049 1.0
Welsh onion 1 0.127 0.5
Fenvalerate
Leafy Chinese cabbage 1 0.321 1.0
Cypermethrin |Welsh onion 1 0.045 5.0
Chinese chive 1 1 3.12 0.2
Methomyl 706 Tettuce 1 0.839 5.0
Parathion Leafy lettuce 1 0.026 0.3
Total(5) 9 Commodities 12 2 - -
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WROAGRE AL RART B A7 BAI5AR, 18, 43PN 5 BE YEF
Aol A F Aok 4ol
e ol olF WRUAFNTR ZEER fAe] AWl TEEAY Aeshs

Aoz dHA Q7] WFo|th(=HIE AT, 1998).

21

171532 3lo] AFolv &4 SolM F8F EAZ diFHL

2. FAEHAA ] B A=A
SR dwtd 54

211. 949, 89 2 J49 57

Aol $F FH 206% T NFRel AuAEAY FRe 247 1299, 13798 0] 9,
AW TE ML, BA 5 EWA - B 7] Doz AL 338%, BAF 195%, 91
15.0% Solgom, AgudEzE 500 o]io] 387%= 7FF ©a, 409 32.7%, 30U
24.5%, 200} 41% =22 e

Uko] A9 2000 7.8%, 30tHE 34.1%, 40t 31.0%, 50th o] 27.1% =22 30tH7t
71 Bekar, AuAaE] s FEs= 200 0.7%, 30U 15.3%, 40t 34.3%, 50T o] 49.7%

OS2 50tjolde] 7 Wkt Ste aFolsrt 489% % 7 Wi, thEeld 29.3%,

%

AENE 21.8% <=olom, UutEie uZFols} 527%, AEUWE 21.7%, HEo|4
25.6% <olal, ARG 39U FHE uZFo|s) 453%, tEo|A 328%, HEUE
21.9% =02 e dNFFR-of AnixeAl s F7 BEF aFolsr 7MY waker,

Ao A Folste] FHI7E ¥ Be AL
4

fu
-
o
s
o

THE AAFE7) 63.9% = 7 Bar, A 28.6%, AATE 75% oo,

AFH 61.2%, HA2Q 31.0%, JFEEFY 78%°lANo™, AH|ATA
31l AE AAFH 664%, A 263%, FEEY 73%2 2HAEA S A A A
FHEIF 9 B2 Ao Yeigth A A AE fle 48.1%, FE FAF =% 34.9%,
FLEE 129%, AHEA 1.9% S £ YEsa, sl fle Aee gy
42.7%, 2VAGA S AFT 533% 2 UEld JAdFR7E sAEAC] O gl e

UEFSETH(Fig. 2, Table 21).
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Fig. 2. Characters of monitors
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Table 21. Characters of monitors
soam =4 EES (W) i 2381 (%) ]
A UurER | SR Al R | FYAFH
A A 266 129 137 100.0 100.0 100.0
e Ay 129 129 0 485 100.0 0
] 2nREEY e 137 0 137 51.5 0 100.0
A& 90 45 45 33.8 34.9 32.8
s 52 2 30 19.5 171 21.9
A 40 20 20 15.0 15.5 14.6
= T 14 7 7 5.3 5.4 5.1
ksl 34 17 17 12.8 131 124
3T 18 9 9 6.8 14.0 6.6
24k 18 9 9 6.8 14.0 6.6
20t 11 10 1 41 7.8 0.7
o1ea 30t 65 44 21 245 34.1 153
= 40t) 87 40 47 32.7 31.0 343
50th o] 4 103 35 68 38.7 27.1 497
1=0]3F] 130 68 62 489 52.7 453
= AEdE 58 28 30 21.8 21.7 21.9
<o) 78 33 45 29.3 25.6 32.8
e 170 79 91 63.9 61.2 66.4
A4 A<l 76 40 36 28.6 31.0 26.3
S EE}S] 20 10 10 7.5 7.8 7.3
ERTS 923 51 42 34.9 395 30.7
el FEEA 34 19 15 12.9 14.7 10.9
A A sA 5 3 2 1.9 23 15
© AL 128 55 73 48.1 427 53.3
7] B 6 1 5 22 0.8 3.6
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Fig. 3. Experiment of farming of house wives
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Table 23. Experiment of farming of house wives
_ 1:1_1;:_}.:/\]_ _7':\31—1-:2} X];](jh:/\]. l:/\].ﬁt“s_j
g TR | | ceong | a9 | Aeng | wsge | 9
A A 266 35.0 12.8 1.9 48.1 2.2
2w dutn 129 39.5 14.7 2.3 42.7 0.8
u
3] A1 137 30.6 11.0 15 53.3 3.6
20tH 11 273 9.1 0 63.6 0
30tH 65 27.7 7.7 0 64.6 0
A=
409 87 379 13.8 1.2 425 4.6
50th o] 103 379 15.5 3.9 40.8 1.9
aZ0]3} 130 485 12.3 2.3 36.1 0.8
B AEYQ= 58 29.3 13.8 0 51.7 5.2
EIESI A 78 15.4 12.8 2.6 65.4 2.6
AfFH 170 36.5 14.1 1.2 459 24
214 214 76 329 9.2 39 51.3 2.6
S EEY 20 50.0 20.0 0 30.0 0
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Table 24. Type of markets for purchasing vegetables

AN AL A A | =5 I el _
gu | pe | g | S0 ARIE A 290 | wae | e
2 266 2.6 40.6 436 0 10.9 23
. IutE R 129 0.8 419 434 0 124 15
T
S| A 137 44 39.4 43.8 0 9.5 29
20th 11 0 182 454 0 36.4 0
o1 30th 65 0 27.7 56.9 0 12.3 31
e 40tH 87 35 35.6 471 0 103 35
50T o] 4 103 39 55.3 32.0 0 7.8 1.0
FZE0]3} 130 31 57.7 323 0 46 23
st | AEY= 58 1.7 25.9 51.7 0 20.7 0
EIEEIE 78 26 231 56.4 0 14.1 3.8
HAAFH 170 1.8 50.0 40.0 0 6.5 17
A4 217 76 53 19.7 51.3 0 19.7 40
g EE}S] 20 0 40.0 45.0 0 15.0 0
ARce 93 43 57.0 323 0 43 21
FE 34 59 26.5 471 0 17.6 29
=
e Twar 5 0 60.0 400 0 0 0
o v
Al 128 0.8 32.8 50.0 0 14.8 16
7] & 6 0 16.7 66.6 0 0 16.7

222 AA: FAIEH
ZREo] gELL A 79 Feje TSR] GO Ae] SHo] 457%2 JHF EA Uebhg

o el thEGloL TARA e Zo] 302% 0% ehtom, $uAe 54

~

ME SfeEEE nEolse ‘TR Be A, AROES ] thEglor TYSIA e 3,
Eol e “ThEA e S J1 ol TRIshe AR Uit s Rol} giglom), Az

MEE A% WSS (TR 2 S TSISHE AFolm, Aol e5E 2 Hol7t
g Aoz Uedth AgEREse A9FY

FRE izl TR TANA e AL T Aol B4 JEten, wAAY
BRE FAAY AL RE A BF OEA ge 2, iR dEIow TYE A

e A E9R FYHE APl AekTable 25).

_34_



Table 25. Preference for the packing types of vegetables(No answer 1)

. EA | ARe] gl | AFe] ey
BE|TE AT g5y | izua | mgmAaen |
A 265 45.7 21.5 30.2 2.6
gurz=n 129 50.4 26.3 21.7 16
T
A ST 136 412 16.9 38.2 3.7
20t)] 11 36.4 272 36.4 0
30th 65 40.0 40.0 20.0 0
A
40tH 87 47.1 195 29.9 35
500H 102 490 10.8 36.3 39
aZEo|a} 130 585 13.1 26.9 15
=] AEYE 58 29.3 32.8 379 0
=) 77 36.4 27.3 29.9 6.4
AQz=n 169 491 17.8 30.8 24
A 21791 76 421 28.9 25.0 40
2} EE}S) 20 30.0 25.0 450 0
LR =R 23 54.8 15.1 29.0 1.1
FUEA 34 50.0 17.6 26.5 59
FAF
A8 2135 A 5 20.0 0 40.0 40.0
AF e 128 37.8 28.3 323 16
71 & 6 66.6 16.7 16.7 0

A
o2 “Akar ARHF” 31.7%0|0 oM, “EAA/FFFHTE 34%E A=Vt
we Aoz Ueiged $HAY 5A4EZ & Fo] §lo] ARVl FHE=

gaiM = 4157t & o] A THTable 26).
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Table 26. Trustworthiness of recommendations in the quality of vegetables(No answer 1)

. SRR | AR 28R} | SEAR1 | sk
wE TR AR T e e | 2a | 2a |
ZA 265 34 31.7 475 11.7 3.8 1.9
Qulr 129 3.9 30.2 48.9 11.6 31 23
TE
SIS 136 2.9 33.1 46.3 11.8 4.4 15
20t 11 0 18.2 54.5 18.2 91 0
y 30th 65 46 24.6 53.8 10.8 3.1 3.1
o
° 40t 87 23 36.8 46.0 11.5 11 23
50t 102 3.9 33.3 441 11.8 59 1.0
0|3 130 23 31.5 48.0 13.8 3.7 0.7
B HEE 57 5.3 35.1 45.6 7.0 53 1.7
gl 78 3.8 29.5 48.7 11.5 2.6 3.9
ke e 169 41 33.7 47.9 8.9 3.6 1.8
A A7l 76 1.3 28.9 50.0 13.2 40 2.6
SlEE})] 20 5.0 25.0 35.0 30.0 5.0 0
Huco 93 3.2 33.3 452 11.8 54 11
FsA 33 3.0 36.4 455 9.1 6.0 0
=X
;’g@} A 5 0 60.0 40.0 0 0 0
L [ 128 3.9 28.1 50.8 12.6 23 23
7] & 6 0 33.3 33.3 16.7 0 16.7

“ol= AE A8 688%, ‘AR A 24.8%, “AEF}A
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Fig. 5. Trustworthiness

of quality certified agricultural products
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Table 27. Trustworthiness of quality certified agricultural products

A A 266 248 68.8 2.6 38

" YR 129 18.6 721 31 6.2
s S| AFH 137 30.7 65.7 2.2 14
20tH 11 18.2 72.7 9.1 0

012 30th 65 231 69.2 3.1 46
40t) 87 184 77.0 1.2 34

50th 103 32.0 61.2 2.9 3.9

aE 05} 130 246 66.9 2.3 6.2

& HAEUE 58 20.7 79.3 0 0
oY 78 282 64.1 5.1 2.6

AEFH 170 253 67.1 24 52

214 2174l 76 25.0 711 2.6 13
S EE}Y] 20 20.0 75.0 5.0 0

AREe 93 269 68.8 11 3.2

FoEF 34 14.7 76.5 29 59

“;%:’g A3 FA 5 20.0 60.0 0 20.0
A3 QS 128 258 67.2 39 3.1

7] € 6 333 66.7 0 0
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Fig. 6. The label of quality certified agricultural products being worth of the
highest price
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Table 28. The label of quality certified agricultural products being worth of the
highest price

o -0 & [e] [}
LR AR IR AR EREEE
A 266 0 199 49 56.4 113 75
b | YEEER 129 0 17.1 3.9 57.4 132 8.4
EE YFR | 137 0 226 58 55.5 95 6.6
20t} 11 0 18.2 0 545 27.3 0
PR 30th 65 0 123 7.7 69.2 7.7 3.1
e 40M) 87 0 19.6 5.8 51.7 149 8.0
50t} 103 0 25.2 2.9 524 8.7 10.6
1Zo]3| 130 0 19.2 6.2 54.6 115 85
ste] | IEUE | 58 0 241 34 50.0 13.8 8.7
ol | 78 0 264 23.1 333 233 20.0
APFH | 170 0 229 4.7 52.4 11.2 8.8
29 | A% 76 0 14.5 6.6 61.8 13.2 39
FEgY | 20 0 15.0 0 70.0 5.0 10.0
ERES | 93 0 215 6.5 50.5 14.0 75
. izgi% 34 0 14.7 0 70.6 2.9 11.8
A3 A4 5A 5 0 0 0 60.0 0 40.0
A&gS | 128 0 195 55 57.8 125 4.7
7] 6 0 50.0 0 333 0 16.7
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Fig. 7. The label for quality certified agricultural products being worth of the

lowest price
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Table 29. The label for quality certified agricultural products being worth of the
lowest price

g 5| FE | AHe ;;]lgg %]%g ;‘S‘]%Z_] fﬁ .7%] ZE: i{ T BE
1= O 1= O 1. O 1= O 1= O

ZAA 266 28.6 1.9 53 11 50.8 12.3
o | R 129 34.9 23 4.7 15 434 13.
IEE HQFE | 137 2.6 15 58 0.7 57.7 11.7
20t} 11 455 9.1 9.1 0 36.4 0
o3 30th 65 231 0 7.7 31 60.0 6.1
= 40TH 87 33.3 1.2 35 0 494 12.6
50th 103 26.2 2.9 49 1.0 476 17.4
aEo)3k | 130 254 3.1 5.4 23 53.1 10.7
ste | IEUE | 58 36.2 1.7 1.7 0 431 17.3
o)A | 78 28.2 0 7.7 0 52.6 115
AJFH | 170 30.0 2.9 59 1.2 465 135
A9 | AR 76 27.6 0 3.9 13 59.3 7.9
3 EE}9) 20 20.0 0 5.0 0 55.0 20.0
EEeS | 93 323 3.2 5.4 11 473 10.8
. fﬂg%% 34 20.6 59 2.9 0 52.9 17.6
A 2 FA 5 40.0 0 0 0 20.0 40.0
A0S | 128 27.3 0 6.3 1.6 54.7 10.1
7] & 6 33.3 0 0 0 33.3 33.4
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Table 30. Preference for the origin of agricultural products(Equal level of qualities and prices)
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Fig. 8. The reason of purchasing domestics(Equal level of qualities and prices)
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Table 31. The reason of purchasing domestics(Equal level of qualities and prices)

s T ARl gto] 25 Qs gEa 9t 491 sl
A 257 9.4 13.6 59.9 17.1
o ekl 121 13.2 15.7 56.2 14.9
T IUFH 136 5.9 11.8 63.2 19.1
20t 11 91 36.4 455 9.0
- 30tH 63 11.1 12.7 55.6 20.6
= 40t} 85 8.2 14.1 62.4 15.3
50t 98 9.2 11.2 62.2 17.4
JZo|5} 123 10.6 11.4 58.5 19.5
e AEdE 58 8.6 12.1 72.4 6.9
&Py 76 7.9 18.4 52.6 21.1
AgFH 163 9.2 12.3 62.6 15.9
A4 271 74 8.1 14.9 58.1 18.9
SEER] 20 15.0 20.0 45.0 20.0
ERRA=S 90 10.0 12.2 58.9 18.9
- f%%% 31 2.6 19.4 419 16.1
A3 2554k 5 0 0 80.0 20.0
A 125 6.4 13.6 63.2 16.8

7] & 6 0 16.7 83.3 0
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Table 32. The effect of the origin in purchasing agricultural products(Higher prices of domestics)
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Fig. 9. The reason of purchasing domestics (Higher prices of domestics)
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Table 33. The reason of purchasing domestics (Higher prices of domestics)

g = T A glo] E5 obdsgt oy obdE | Hh AL
) 173 13.9 13.3 52.0 20.8
2w Al 81 16.0 13.6 53.1 17.3
* A 3] A5 92 12.0 13.0 51.1 23.9
20tH 5 20.0 20.0 60.0 0
- 30t 35 11.4 17.1 48.6 229
— e 40t) 63 14.3 14.3 54.0 17.4
50t)] 70 14.3 10.0 51.4 24.3
aZo|s} 88 14.8 12.5 443 28.4
= HEE 33 9.1 15.2 66.6 9.1
tjEo)it 52 15.4 13.5 55.8 15.3
HAPFE 113 15.0 11.5 54.9 18.6
A el 45 11.1 15.6 51.1 222
SlEE}S) 15 13.4 20.0 33.3 33.3
oo 65 12.3 10.8 55.4 215
-~ FLE 21 28.6 19.0 38.1 14.3
R 2 EA 5 40.0 0 40.0 20.0
°r AFgle 78 10.3 12.8 53.8 2311
7] & 4 0 50.0 50.0 0
2.3. FAE A L FoFo] U A
2.3.1. FA=E <A A4
2B A detdo g dHA v FFFAE HHAAY #AdEE &S /A=
TSl 7P SEske oHE AR A 397EA] AAFoEe “FeHdE Hao)
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Fig. 10. Concerns on the safety of food
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Table 34. Concerns on the safety of food(No answer 4)

Fw | T Al BB | Sl | BRSO | SePIE | B |
i) | =R | ] | 2L | FoRgels] | 24T

A 262 53.4 3.8 8.8 20.2 42 9.6

L | e | 127 60.6 55 10.2 15.8 24 55
i S 135 46.7 22 7.4 244 5.9 13.3
20tH 11 36.3 9.1 18.2 18.2 9.1 9.1

o123 30th 64 59.4 4.7 12.5 14.1 1.6 7.8
40th 86 523 35 9.3 20.9 35 10.5

50t 101 525 3.0 5.0 23.7 5.9 9.9
FZolE} | 128 50.8 4.7 7.8 19.5 3.9 13.3

e | AEgE 58 50.0 34 121 242 34 6.9
el 76 60.5 2.6 7.9 18.4 53 53
AQFR | 167 50.3 3.6 9.0 21.6 5.9 9.6

A | 2L 75 62.7 4.0 6.7 17.3 1.3 8.0
EE) 20 45.0 5.0 15.0 20.0 0 15.0
HRee 91 54.9 44 6.6 231 4.4 6.6
FEEE 34 41.2 5.9 17.6 235 29 8.9
;i:% 23 EAL 5 60.0 20.0 0 20.0 0 0
AQe | 127 55.1 24 8.7 17.3 4.7 11.8

7] 5 60.0 0 0 20.0 0 20.0
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Fig 11. Trustworthy degree of announcements on the safety of agricultural products
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Table 35. Trustworthy degree of announcements on the safety of agricultural products

Sh= auRsl oy 3T o 25 .3
v | A | e | T Y| oS | st | Saar |19
A 266 34 0.4 29.3 34 62.0 15
" Erleets 129 54 0.8 29.5 1.6 60.4 23
T ST 137 15 0 29.2 5.1 63.5 0.7
20t 11 91 0 54.5 91 27.3 0
- 30th 65 4.6 0 27.7 0 66.2 15
—e 40th 87 3.4 0 25.3 3.4 66.7 1.2
50tH 103 1.9 0 31.1 49 59.2 1.9
JZol3}l | 130 4.6 0 24.6 31 66.9 0.8
sty | ARYE 58 35 0 29.3 6.9 58.6 1.7
EES R 78 1.3 1.3 37.2 1.3 56.4 25
Rl e Eal 170 2.9 0.6 25.3 41 66.5 0.6
24 2311 76 3.9 0 34.2 2.6 55.3 4.0
EE}S] 20 5.0 0 45.0 0 50.0 0
Hoso 923 6.5 11 28.0 5.3 58.0 11
weal FEt 34 0 0 32.4 0 64.7 2.9
A3 25334 5 0 0 0 0 60.0 40.0
AEge 128 2.3 0 30.5 31 64.1 0
7] ® 6 0 0 33.3 0 66.7 0
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Table 36. Reliance on vegetables obeying maximum residue limits(No answer 1)

g5 | Fe | dee | agwage | SOTNEEA TEEN | ans
A 265 9.8 445 43.0 2.7
2n Sl 128 10.9 47.7 38.3 31
S| 137 8.8 41.6 47.4 22
20th 11 0 455 54.5 0
o123 30th 65 13.8 47.7 35.4 3.1
40th 87 9.2 471 425 1.2
50th 102 8.8 40.2 471 3.9
aEo|s} 129 13.2 41.1 434 2.3
& A& 58 5.2 58.6 32.8 34
EESIE 78 7.7 39.7 50.0 2.6
AGFF 169 7.7 420 48.5 1.8
24 2720 76 13.2 50.0 31.6 5.2
I EEY] 20 15.0 45.0 40.0 0
ruee 92 16.3 435 37.0 32
T 34 5.9 52.9 412 0
_%;} A5 5 0 60.0 20.0 20.0
A& 128 7.0 422 49.2 1.6
7] e 6 0 50.0 333 16.7
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Fig. 13. The cause for violating maximum residue limits of agricultural products
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Table 37. The cause

for violating maximum residue limits of agricultural products(No answer 1)

FUAAA FALEVIE | BRARETIE | S FelA
FE | | ARE | BRIE | ERseks | BErtRE | KR g | drs
Z A = o] ARE- B | Je w4

A 265 9.1 75.8 12.1 15 15
L | guEr o108 8.6 73.4 12.5 2.3 31
T TaeEm | 137 95 781 117 0.7 0
20t} 11 18.2 63.6 18.2 0 0
a2 30t 64 31 71.9 17.2 31 4.7
40ty 87 6.9 78.2 13.8 11 0
50th 103 13.6 77.7 6.7 1.0 1.0
T=ol3}t | 129 12.4 75.2 11.6 0.8 0
e | ARHE | 58 8.6 70.7 17.3 1.7 17
ol | 78 3.8 80.8 9.0 26 3.8
AAZ=R | 170 11.8 77.1 8.8 0.6 1.8
A4 2 7o) 75 5.3 72.0 18.7 2.7 1.3
e | 20 0 80.0 15.0 5.0 0
BEree [ 93 9.7 785 9.6 11 11
FEET | M4 14.7 76.5 8.8 0 0
g@; A A 5 0 80.0 20.0 0 0
AR | 127 7.9 72.5 15.0 24 24
7] € 6 0 100.0 0 0 0
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Fig 14. Management of farmers violating the safe use guidelines on pesticides
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Table 38. Managemment of farmrers violating the safe use guidelines on pesticides(No answer 2)

T8 | P | Aee | Auge | RS | TEEASR e g
A 264 12.5 30.3 55.7 15
an Sl 128 16.4 27.4 53.1 3.1
T g9Fr | 136 8.8 33.1 58.1
20th 11 9.0 455 455
o123 30t 64 17.2 18.8 60.9 31
40tH 87 9.2 28.7 60.9 1.2
50th 102 12.7 37.3 49.0 1.0
o)} 129 155 36.4 47.3 0.8
g AEUE 58 6.9 24.1 67.3 1.7
oiEo)d 77 11.7 24.7 61.0 2.6
AGTH 169 14.8 30.7 53.3 1.2
24 2141 75 10.7 28.0 58.6 2.7
g EE) 20 0 35.0 65.0 0
A 923 14.0 28.0 55.9 21
T4 34 8.8 38.2 53.0
}7?;4} A EA 5 20.0 20.0 60.0
AFGS 127 11.8 283 58.3 1.6
7 € 5 20.0 80.0 0 0
2.3.6. HEH ALY 4 249 A= € 94
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Fig. 15. Information of suspected endocrine disrupting substances
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Table 39. Information of suspected endocrine disrupting substances

&% | wamge | PRI g pes
266 421 53.0 49
am o 129 35.7 58.9 5.4
5 137 48.2 47.4 44
11 27.3 63.6 9.1
o123 65 40.0 52.3 7.7
87 425 54.0 35
103 447 51.5 3.9
i 130 39.2 55.4 5.4
B A 58 32.8 62.1 5.1
o 78 53.8 423 3.9
4| 170 441 50.6 5.3
24 2 76 39.5 55.3 5.3
3} 20 35.0 65.0 0
= 93 32.3 61.3 6.4
= 34 58.8 38.2 3.0
l;;ﬁ} z] 5 60.0 40.0 0
A3 128 445 50.8 4.7
7] B 6 33.3 66.7 0
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(Fig. 16; Table 40).

Fig. 16. Opinions about treating endocrine disrupting pesticides on agricultural products
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Table 40. Opinions about treating endocrine disrupting pesticides on agricultural
products(No answer 1)

= | w2 | oAd wEaae | TEVLES I qesw an| 2 oms
A A 265 75 59.6 28.7 42
e AnkFH 128 10.9 53.1 29.7 6.3
= 5] Y5 137 44 65.7 27.7 2.2
20th 11 27.3 454 27.3 0
o 30t 64 4.7 67.2 26.6 16
e 400y 87 6.9 56.3 32.2 4.6
50th 103 7.8 59.2 27.2 58
T ZE o3} 129 7.8 61.2 26.4 4.6
g HAEE 58 52 483 431 34
&0 78 9.0 65.4 21.8 3.8
AYTH 170 6.5 61.2 29.4 29
A4 A%< 75 8.0 62.7 213 8.0
g EEY 20 15.0 35.0 50.0 0
ERTS 23 12.9 51.6 31.2 43
) TR 34 59 64.7 26,5 29
P I v 5 0 60.0 0 40.0
v A 127 4.7 63.0 29.1 3.2
7] ® 6 0 83.3 16.7 0
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(Fig. 17; Table 41).
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Fg 17. Requests for reporting manners of mass communications about violated
agricultural products
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Table 41. Requests for reporting manners of mass communications about violated
agricultural products

g 49 A7rA Aa ZRY Z3)
g 5| TE AHS | 3y BRI Y A3 Sgs7h 4 T 44 T BE
SHd AF o3 ¢ A 73}
A 266 226 38.3 35.3 38
| EEEEE | 129 248 36.5 33.3 5.4
= YPFR | 137 204 40.2 37.2 22
20TH 11 182 27.3 454 9.1
o3 30th 65 20.0 385 35.4 6.1
e 40t} 87 27.6 40.2 29.9 23
50TH 103 204 379 38.8 29
Fol3} | 130 23.8 385 33.1 46
g8 | ARYE 58 19.0 39.7 39.6 1.7
o)t 78 23.1 37.2 35.9 38
ALFHE | 170 19.4 40.0 35.9 47
A9 | AR 76 23.7 36.8 36.8 2.6
g EE}el 20 45.0 30.0 25.0 0
ERSAE 93 215 33.3 40.9 43
Al T3 34 26.5 35.3 35.3 29
;gﬁé 21 A} 5 40.0 20.0 40.0 0
Aage | 128 21.9 445 30.5 31
7] E 6 16.7 16.7 49.9 16.7
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Fig. 18. Requests for policy of safety control
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Table 42. Requests for policy of safety control(No answer 3)

P IETIP e | e iene | awe
it 59 ool =¢E woiETe At 8

ZA 263 26.2 9.9 33.8 27.4 2.7

e Ui | 128 30.5 7.8 27.3 28.9 55
SRR | 135 222 11.9 40.0 25.9 0

20th 11 27.3 0 454 18.2 9.1

o 30t 65 29.2 9.2 30.8 26.2 4.6
oe 40tH 85 329 12.9 29.4 24.7 0
50th 102 18.6 8.8 38.2 314 2.9
uZolE} | 128 27.4 7.0 32.0 30.5 3.1

g | AEYE | 57 21.1 10.5 33.3 31.6 35
S| 78 28.2 14.1 37.2 19.2 1.3
AR | 169 27.8 7.1 343 27.2 3.6

29 | Fge 75 24.0 14.7 333 26.7 13
ZEER] | 19 21.0 15.8 316 316 0
FEEE | 91 28.6 5.5 29.7 33.0 32
T | 34 17.7 14.7 441 20.6 2.9

%’% AREAH | 4 0 0 75.0 25.0 0
ASPS | 128 27.3 11.0 33.6 25.8 23

7] 6 33.3 33.3 16.7 16.7 0
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Summary

The safety of domestic agricultural products may contribute to the protection of
consumers’ health, differentiate domestic products from imported ones, and
strengthen the competitiveness of domestic agricultural products. With the rise of
income, there is growing concern over pesticide residues in agricultural products
because it may get into the human body and have a considerable influence on people’s
health. Thus it is necessary to monitor pesticide residues in agricultural products and
to survey consumers’ perception on the safety of agricultural products.

The present study investigated pesticide residues in 20 kinds of vegetables
including lettuce, perilla and strawberry, which are widely consumed and eaten
uncooked, distributed in 7 wholesale markets in Seoul and the metropolitan cities
and the largest public wholesale market for agricultural products in each of 8
provinces, so a total of 15 wholesale markets during the period from March to
December 2003. In addition, it surveyed housewives on their perception on the
safety of agricultural products using a questionnaire asking about their response to
pesticides remaining in vegetables, reasons for preferring domestic agricultural
products, information about endocrine disruptors etc.

As for the current status of pesticide residues in vegetables, pesticides were
detected in 74 (24.6%) out of 300 samples investigated and, by items, pesticides
were detected in 6 kinds of 11 cucumber samples, 6 kinds of 9 perilla leaves
samples, 6 kinds of 7 lettuce samples, 5 kinds of 7 green hot pepper samples and 5
kinds of 6 Chinese chive samples.

Seven samples (2.3%) exceeded MRLs and, by item, they were two Chinese chive
samples, and one sample for each of perilla leaves, lettuce, water dropwort,
cabbage, mini tomato.

A total of 21 kinds of pesticide elements were detected, which were Procymidone
(detected in 35 samples)) Carbendazim (10)) Chlorothalonil (8)> Chlorfenapyr (6)>
Endosulfan (6)> Fenarimol (2)) Methomyl (2), etc.

_73_



As for the quantity of pesticides detected, Procymidone was 0.001~1.16 (0.13 on
the average), Carbendazim 0.023~2.53mg/kg (0.83), Chlorothalonil 0.002~0.61 (0.14),
Chlorfenapyr 0.019~1.06 (0.21), Endosulfan 0.012~3.379 (0.61), Fenarimol 0.07~0.55
(0.31), Methomyl 0.839~3.12 (1.98), etc.

Pesticides classified as endocrine disruptors in Korea and by WWEF were detected
12 (4%) out of 300 samples investigated and, by items, endocrine disruptors were
detected in 3 kinds of 3 lettuce samples and 1 kind of 1 sample for each of 9
items including Chinese chive, perilla leaves, spinach, water dropwort, green
pumpkin and green hot pepper and MRLs was exceeded in 2 samples, which were
1 Chinese chive sample and 1 perilla leaves sample.

As for pesticides detected in vegetables, Parathion, which is allowed to use in
apple, rice, etc. under the Agrochemicals Management Act, was detected in lettuce,
and Edosulfan, which is allowed to use in tobacco plant or garlic, was detected in
perilla leaves. In this way, 16 (80%) out of 20 items including lettuce and water
drop-wort were found to violate the safe use guidelines of pesticides under the
Agrochemicals Management Act.

Five kinds of pesticides detected, which are classified as endocrine disruptors by
WWEF, were Endosulfan, Endosulfan, Fenvalerate, Methomyl, Cypermethrin and
Parathion, and as for the quantity of pesticides detected, Endosulfan was
0.012~3.379mg/kg (0.612 on the average), Fenvalerate 0.127~0.321 (0.224), Methomyl
0.839~3.12 (1.979), Cypermethrin 0.045 (0.045) and Parathion 0.026 (0.026). Two kinds
of pesticides, Endosulfan and Methomyl exceeded the permitted limit as they
reached 3.379mg/kg and 3.12mg/kg respectively.

In the survey of housewives in metropolitan cities on their perception on the
safety of agricultural products, 44.4% replied 'May not matter to health but feel
uneasy’ and 42.8% replied ‘Can cause problems in health” for pesticides in
vegetables below MRLs. As for the main reason that pesticide residues in
agricultural products exceed MRLs, 75.6% of housewives replied 'Because farmers

use pesticides more than the standard for safety to prevent diseases and harmful
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insects” and 12.0% relied 'Because pesticides remain much even if the standard for
safety is observed.” This suggests that they attribute the reason for pesticides
residue to farmers’ overuse of pesticides.

To the question of whether environment friendly certified vegetables and general
quality certified vegetables need to be sold at the highest price by presenting the
type of certificate, 56.4% of the respondents replied 'Organic certified agricultural
products, 19.9% ’Pesticides-free certified agricultural products, 11.3% ’General
quality certified agricultural product,” 7.5% ‘Do not know’ and 4.9% ’Transition to
organic certified agricultural products.” It looked difficult to differentiate prices with
the label of quality certified attached to environment friendly certified vegetables or
general quality certified vegetables, but housewives appeared to be poor in
distinguishing the labels of quality certified.

To the question of whose announcement is most reliable with regard to
information about the safety of agricultural products, 62.0% of the respondents
mentioned ’consumer/environment organizations, 29.3% ’‘research institutes’ and
3.4% ’college professors and civil servants” In particular, announcement by the
minister was hardly mentioned. The result suggests that confidence in college
professors, the minister and civil servants in charge is quite low.

Concerning the use of some pesticides doubted as endocrine disruptors, which are
allowed in Korea as well as developed countries such as the U.S. and Japan, 59.4%
of housewives replied ’Better not to use,’ 28.6% ’'Must not use’ and 7.5% ’'No
problem.” This shows that most housewives oppose the use of such chemicals.

In conclusion, this study makes the following suggestions for enhancing the safety
of domestic agricultural products and their competitiveness over imported ones.

In order to enhance the safety of agricultural products, farmers using pesticides
must observe thoroughly the safe wuse guidelines of pesticides under the
Agrochemicals Management Act, and the government must make registrations

promptly for crops without registered pesticides like water dropwort and radish.
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In addition, because housewives believe that farmers are using pesticides more
than the safe use guidelines of pesticides (75.8%) with regard to agricultural
products exceeding MRLs found in the market, it is necessary to make efforts to
win consumers’ confidence.

There are not sufficient materials on the effects of agricultural chemicals presumed
to be endocrine disruptors on the human body and there is no defined evaluation
method or testing guideline for endocrine disruptors. Thus endocrine disruptors are
classified differently among countries like 77 kinds in Japan but 44 kinds in Korea.
However, Korea follows classification criteria used by WWF, an international
organization, and the result of a survey of housewives shows that most housewives
object to the use of such chemicals whether the use exceeds MRLs or not (88.3%).
Thus it is necessary to guide farmers not to use such chemicals during the harvest
season and to examine thoroughly the safety of each pesticide in the process of
re-registration.

With regard to the reliability of announcements related to the safety of
agricultural products, there were few replies on the minister(eat first) and
respondents” confidence in college professors and civil servants in charge appeared
very low (3.4%). Thus it is important to invite consumers and environmental
organizations to participate in establishing and executing governmental policies and
to expand opportunities for college professors to give direct education and for civil
servants in charge to work together with concerned parties in order to reach a

consensus.

Keywords: Pesticides residue in vegetables, monitoring, endocrine disruptors,

maximum residue limit of pesticides residue.
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