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ABSTRACT

This study was conducted to set up the analysis system on hazard substances,
pesticide residues and heavy matals, and to monitor thoese substances in agricultural
product such as Ginseng, Green pepper, paprika which produced in Gangwon-do. 18
samples of ginseng were monitored about pestcide residue. Tolclofos-methyl was detected
in 10 samples. The amount of maximal Tolclofos-methyl residue was about 25% of MRL.
In paprika examined 15 samples, Chlorfenapyr was detected in 10 samples and its
maximal level was 26% of MRL. As for Green pepper, 47 samples were monitored. 3
fungicides including Azoxystrobin and 8 insectisides including Chlorpyrifos were
detected. the maximal amount of each pestcide residue was about 2-60% of MRL. Heavy
matals, As, Cd, Hg, Pb, Cr+6, Cu, Ni, Zn, were monitored in soil which cultured the
samples of pesticide residues examined. but all of them was lower than

soil-contamination criteria

1. 9ASE
o BUAY FENRS ¥ ¥ FIE ARLNRA % HolwEF YT A HAF
B A TESe] 2l Az 5
o ARFF P FIE FURAE HY

BAE FEAE A, FnF, Bzelste) AR AUE A7) fste] £87)6] F
VA BAERL BES 051kge AATNAD TS BAL 9B EFe AR 2
A



Qi FaFo ZFF ok A5A 564 E, AT Al 388E, AxA 188% T F 11248 %
(. 1) GC AR FAZAHME 5, 2004)0.2 ZALSIAT. & A8 40gS Acetonitrile
2 FZ% % dichloromethane©. 2 23] #H] FZ3}o] Sep-pak, Florisil ZHS ©|& A3t
Acetone®l] =& GLC-ECD, GLC-NPDE A4 A% EAstAth dAe #3875 £47)7] 4
BAzxALe 1819 2o

A, FuF AuELR FFES As, Cd, Hg Pb, Cr' Cu, Ni, Zn & 83% & ZA13}
Rom FEFEHd o3 AIFSE w2 ZTEAW TR AR (FAAST=
9, 2000)

E 1 EYUHE FFE(1129)

Acrinathrin, alpa-cypermethrin, beta-cypermethrin, zeta-cypermethrin,
theta-cypermethrin, Bifenthrin, Bitertanol, Cadusafos, Carbosulfan,
Chlorfenapyr, chlorfluazuron, Chlorpyrifos, Chlorpyrifos-methyl,
Cypermethrin, Cyhalothrin, Deltamethrin, Diazinon, Dicofol, Dimethoate,
Endosulfan, EPN, Ethoprophos, Etrimfos, Fenazaquin, Fenitrothion,

A2 4| | Fenothiocarb, Fenpropathrin, Fenthion, Fenvalerate, Fipronil, Flufenoxuron,
Furathiocarb, Halfenprox, Indoxacarb, L-cyhalothin, Lufenuron, Malathion,
Methidathion, Myclobutanil, Permethrin, Phenthoate, Phorate, Phosalone,
Primiphos-methyl, Profenofos, Prothiofos, Pyridaben, Pyridalyl, Pyrimidifen,
Tebufenpyrad, Terbufos, Tebupirimfos, Tefluthrin, Tralomethrin, Triazophos,

Triflumuron(56/3 )

Amitraz, Buprofezin, Chlorothalonil, Cypronidil, Cyproconazole,
Dichlofluanid, Difenoconazole, Diniconazole, Etoxazole, Fenarimol,
Fenbuconazole, Fenoxanil, Fludioxonil, Flusilazole, Folpet, Hexaconazole,
A4 A | Iprobenfos, Iprodion, Isoprothiolane, Kresoxim-methyl, Mepronil, Metalaxy],
Metconazole, Nuarimol, Ofurace, Penconazole, Prochloraz, Probenazole,
Procymidone, Pyrazophos, Tebuconazole, Tetraconazole, Thifluzamide,

Toclofos-methyl, Tolyfluanid, Triadimefon, Triflumizole, Vinclozoline(SS*é )

Alachlor, Butachlor, Dimepiperate, Dimethenmid, Diphenamid, Dithiopyr,
AZA Indanofan, Mefenacet, Methabenzthiazuron, Molinate, Napropamide,

Oxadiazone, Paclobutrazole, Pendimethalin, Propanil, Terbuthylazine,
Thiazopyr, Trifluralin(18/d &)
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Sample 40g

<= Homogenized for 5min at 10,000rpm

< Add Acetonitrile 80ml + 70ml twice

< shaking 3min(260rpm)— Centrifuge 3min(3,000rpm)
< Filter in 300ml flask and wash filtrate

Extraction

<= Remove 1L Separate Funnel

< Add Sat'd NaCl 50ml and DW 450ml

< Partition with 80ml + 70ml CHxCl, twice

< Concentration — Dissolve n-Hexan/Acetone(8/2) 10ml

Clean-up SPE- Florisil 1.0g 6ml Catridge

< Discard 5ml Hexane(Free washing)
< n-hexane/acetone(8/2) 5ml(Conditioning)
< add Sample 2ml —n-hexane/acetone(8/2) 5ml Eluted

Concentration

< Resolve 2ml acetone

GLC/ECD, NPD analysis

GC #4x4d

- Instrument : Agilent 7890 Gas Chromatograph

- Detector : WLECD, NPD

- Column : DB-5 (30m x 0.25mm x 0.25/m)

- Gas Flow rate : Col. N, gas ECD 1.3ml/min, NPD 1.0ml /min

- LECD : Makeup Gas N 60ml/min

- NPD : Hy 2.0ml/min, Air 60ml/min, Makeup Nz 5.0ml/min

- Temperature

- Inj. 250C, Det. 320C

- Col. 80C(2)-10C/min 200C(0)-2°C /min 220C(4)-10C /min 280°C(4)
- Injection vol. 1ul ( ECD Split 30:1, NPD Splitness)

a8 1. AAE W 2 GC B8z
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AZH A= AHAESFS MRLY 259% %
o]il, FiFoA = Chlorfenapyr “4&°] 9%, Kresoxim-methyle] 2%, Bifenthrin,

Buprofezin7} 2413 olA AZHAX AEHES FFE&7IE vvrol AUk
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¥ 2 F4E NET 9IFE 2 AW E(2009)
A5 e AzS | H2 e A= 3 (ppm) MRL
A E=F) e () ) | Hrg | Huyg | mg7 |(mgky)
9322 7K15) | Chlorfenapyr 10 66.7 | 0.033 | 0181 | 0.079 0.7
A=SAE®1) 10 66.7 | 0.003 | 0.181 | 0.079
F1%(22) | Chlorfenapyr 9 409 0.008 | 0378 | 0.117 0.7
Kresoxim-methyl 2 91 0.025 0.337 | 0.181 2.0
Bifenthrin 1 45 0.235 | 0235 | 0.235 0.5
Buprofezin 1 45 0.138 | 0.138 | 0.138 | 1.0(3.0)
AEAE(4) 13 14.7

201099 QN4 8 FaF227 ] FRJFZFS FAME AR 3), 42 Tolclofos
-methyl®] 12.5%, 3315+ Chlorfenapyr, Bifenthrin, BuprofezinZ} 2tZ} 23.1, 23.1, 154%

AEHANL AETFS MRL 7| o] it

% 3. F4E ANEFT FgFEF B AW E(2010)

25w PERR- HET | HEE <& 8% (ppm) MRL
(E7H) e (%) ) | Ham | AuF | F7 | (mgky)
SMETE) Tolclofos-methyl 1 12.5 0.075 0.075 0.075 0.7
AZAEE(1) 1 125
*115+(13) | Chlorfenapyr 3 231 0.062 0.423 0.210 0.7
Bifenthrin 3 231 0.009 0.092 0.056 0.5
Buprofezin 2 15.4 0.035 0.044 0.040 1.0
AE=4E3) 8 | 2053

2011 d ol = Q14 105 7F £aLF 125 7kllA AT A 55 AR 23 Q14 957
A f710A A E <l Tolclofos-methylo]l AEH el AhAEHS MRL tiH] 25% &
FAFE 457 AlFoNA Azoxystrobin & ATAdE

4538 0] MRL UlH] 2-38% o2 AZSEHATh(E. 4)

2%, Chlorpyrifos 6
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%4 FHE ANET FIAFHF € ASHE20119)

g Jrpeg. A5 | AE e = A% (ppm) MRL
(&) e ) o) | A2%F | HgF | Pg | (mglkg)
21%4H(10) Tolclofos-methyl 9 90 0.004 0.075 0.014 0.3
AE4E(1) 1 90
F113+(12) | Azoxystrobin 2 16.7 0.120 0.403 0.262 2.0
Chlorpyrifos 2 16.7 0.043 0.194 0.119 0.5
Chlorfenapyr 2 16.7 0.050 0.073 0.062 0.7
Cypermrthrin 1 8.3 0.057 0.057 0.057 0.5
Fenvalerate 2 16.7 0.014 0.041 0.028 1.0
Indoxacarb 2 16.7 0.008 0.022 0.015 1.0
Prochloraz 1 8.3 0.189 0.189 0.189 3.0
Pyridaryl 1 8.3 0.147 0.147 0.147 2.0
AE4E(8) 13 13.6

2009 AFH 2011 74A] FhE FAEA A AFHT A4 B ol g sof IF
Ayl 2 HEFS(EE 5ol APk st e A AdE < Tolclofos-methyle] 56% 7 E
H

o A= Azoxystrobin & A Al A

HA3x HPAEZHFS MRL O . EaE
i 3%, Chlorpyrifos & &Z4 A& 8% #AE HeH HAHESHS MRL tH¥H] 2-60%
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® 5 FAE AMNE T FHEF @ 2 HE7H2009~2011F)
ZEY FERIR - AEST | HEE A& F(mg/kg) MRL
(&5 e () | ) [H2%F /)3 F ) FMRL| (mg/ke)
QA4H18) Tolclofos-methyl 10 56.0 0.004 | 0.075 0.25 0.3
Azoxystrobin 2 4.3 0.120 | 0.403 0.57 2.0
Prochloraz 1 2.1 0.189 | 0.189 0.06 3.0
Kresoxim-methyl 2 43 0.025 | 0.337 0.16 2.0
Chlorpyrifos 2 4.3 0.043 | 0.194 0.38 0.5
F1247) Chlorfenapy.r 14 29.8 0.008 | 0.423 0.60 0.7
Cypermethrin 1 21 0.057 | 0.057 0.11 0.5
Fenvalerate 2 43 0.014 | 0.041 0.04 1.0
Indoxacarb 2 4.3 0.008 | 0.022 0.02 1.0
Pyridaryl 1 2.1 0.147 | 0.147 0.07 2.0
Bifenthrin 4 8.5 0.009 | 0.235 0.47 0.5
Buprofezin 3 6.4 0.035 | 0.138 0.13 1.0
A& E @11 34
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