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S sAANZHE sk F= B BAE 8 AR 7718
(acetone, n-hexane, acetonitrile)= 7% A (pesticide  residue
analysis grade)& AR, FShIER(sodium chloride)> (5)4H4d 8 A
(Korea)Al & AF&3Fth. Z22]a1  colum clean-upg 918  SPE
cartridge= VarianAt®] MEGA-BE (FL, 1 g, 6 ml) ¥ MEGA-BE
(NHs, 2 g, 12 mD)E AF&3Fdt}.
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Table 3. Standards information of pesticides

Compounds Capacity Purity Compounds Capacity Purity

(%) (%)
Fthalide 0.20 99.0 Ethoprophos 0.10 93.0
Isoprothiolane 0.10 975 Diazinon 0.25 96.0
Chlorfenapyr 0.20 99.0 Tolclofos—-methyl 0.25 99.5
Diniconazole 0.10 98.5 Chlorpyrifos 0.25 99.0
Nuarimol 0.10 99.0 Methidathion 0.10 98.5
Fenpropathrin 0.25 99.0 Buprofezin 0.10 99.0
Cyfluthrin 0.25 975 Tebuconazole 0.25 98.5
Pyridaben 0.10 99.0 EPN 0.10 96.5
Indoxacarb 0.10 99.5 Cadusafos 0.10 98.5
Azoxystrobin 0.10 99.0 Iprobenfos/IBP 0.10 89.0
Lufenuron 0.10 99.2 Parathion 0.10 99.0
Flufenoxuron 0.10 98.5 Triflumizole 0.10 98.5
Vinclozolin 0.25 99.5 Acetamiprid 0.10 99.0
Tetraconazole 0.10 98.0 Pyrimethanil 0.10 98.0
Tolyfluanid 0.25 985 Diflubenzuron 0.25 98.0
Procymidone 0.25 99.5 Teflubenzuron 0.25 98.0
gﬁggiﬁgiﬁ Z“b 8:?2 gz:g Thiamethoxam 010 980
Oxadiazon 0.10 99.0 Carbendazim 0.25 975
Kresoxim-methyl 0.10 99.4 Boscalid 0.10 98.0
Bifenthrin 0.10 99.5 Trifloxystrobin 0.10 99.5
Tetradifon 0.25 98.0 Methomyl 0.10 98.0
Fenarimol 0.10 97.5 Carbofuran 0.25 98.5
Cypermethrin 0.10 91.0 Carbaryl 0.25 985
Fenvalerate 0.25 98.5 Fenobucarb/BPMC  0.25 99.0
Difenoconazole 0.25 99.5 Fluquinconazole 0.10 98.5

_11_
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Table 4. Classification of pesticides and special quality
B 4 A5 g2} We%

Chlorfenapyr & 2.0] vl 5 eolF:AEd, s
Fenpropathrin =~ ¥ AR EA A3 7 5 SOl AHE
Pyridaben A=A b, Abat, o ko] g-off, A A]g-of
Cyfluthrin BIE BN R Abath, 2 AbebEvhd, A AR
Indoxacarb SAtE o}zl A Fuh i 5 b obdl 2] 7k el = Tk
Lufenuron HiApnto] =7 Lo, tist, w5 s, W S vt
Flufenoxuron op -zl o} At Wi T =W, Sl WS
Endosulfan 7192 i, s A e, efjuktu]
Bifenthrin e AR =7 Ll s Az, HFAy]

Insecticide
Tetradifon 7192 e s ol
Cypermethrin P AR T Wl ==, S THOFARE A
Fenvalerate S P R | S 5 =4
Ethoprophos F710A a3, mf A} PYZAF, AAVHE
Diazinon 71 Hj 5= v F=2ubn], W 5eld )
Chlorpyrifos 7104 Abat, Wi T AGE, g
Methidathion F711A Q0], Ak} 5 AGE, 247HF

Buprofezin

EPN

), g, A 5

FEAAE Y, A5lE
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Table 4. Continued
2F q A% 4 g1g ez

Cadusafos 71 9], b, nks F REIAE, 1At
Parathion F711A At whs, WO Slolubt hxteE] ute
Acetamiprid EZEYFEEA IG Hiol = AL E, 7F52414 9
Diflubenzuron Hzd s d - ot g 5 a3y, S
Teflubenzuron 227 Eas s AEA G, W F Sy

Insecticide
Thiamethoxam A o}y ZE A W, EntE § Evktr], ALY ER
Methomyl Fpnjolo] E A w5, Ak} & AGE, vy
Carbofurn Fhupulo] E 7 W, ol
Carbaryl FHituko] EA| W, AM} & A54, ot
Fenobucarb Fhututo] EA| AedET, WET
Fthalide 71827 =4
Isoprothiolane T3 W, Al2 & =gy, AgdNFHY
Diniconazole EgjolEA At W) F HEFHY
Nuarimol e u g Abat, wl S ALEFYE, 59

Fungicide
Azoxystrobin AEZHFRA =5 5 A, 7ty
Vinclozolin O 7HE A H = w7 = Al goHy
Tetraconazole Egjo}E) e, 2o], 1F F A7+
Tolyfluanid A stutol =7 aF, < gAY, A7
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Table 4. Contunued

v e A% qgne
Procymidone g7tEAe = o], EwlE, &) &
Kresoxim—methyl AEZYFA A, Qo] F
Fenarimol g dA X5, 29 %
Difenoconazole Eg]o}EA 2ol,3 5
Tolclofos—methyl 7194 S e e
Tebuconazole Eg|o}E Attt wl A4

Fungicide 1 on106/18p #7197 &

Triflumizole Egjo}Z) Ry, I® & 2|

Pyrimethanil ohdg g udA W, BErlE 5 H2EFHY, Al

Carbendazim Fhutuko] EA| Abat, wl s K

Boscalid opdzto] =7 7], Q0] & A

Trifloxystrobin AEZH YA W3 IR 5

Fluguinconazole FUYEAEZoLE EnE Ay =

Herbicide Oxadiazon ol %, ks, A 5

_15_



2}.

x
0z

H

M
J

off
12
o
i

H
=

L

T FAS fsle] GC/ECD % NPD+ autosampler
7} A2E gas chromatograph (HP-6890, Agilant, USA)$ HPLC/UVD %
FL autosampler’} 228 high perpermence liquid chromatograph (HP
1100, Agilant, USA)E AR&3HtE L 9fell Fof JFAE FE5& 918k
homogenizer (Polytron 3100, Japan), centrifuge (IEC Co, USA), rotary
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dichloromethan 5 mlZ v]g] €% A]%] SPE cartridge (NHs, 2 g) 59l
AL AlEE Z38le] ¥l dichloromethane 10 mlS $&A174 F2

of Wil 10% dichloromethane/methanolS &&A|7AH EFHsle] e &

(o]

fde ALvAMFZ7|E A F 1 mle acetonitrile® #8314
HPLC #40f o] &3st9od, 4 E4do] ¥ A 8% HPLC/MSE o] &

gtk 58 HPLC 717184 & nyez g8 Ase d4uss

Sl vhe AAlsh del Aol Bel i
o4 8 Nste] mofol s, Au] Aol IHE
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00, 50088, 10004H
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i E[d] MA2| Y
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homogenizer2 5500 rpmoll A 233t wpafgl o135 NaCl 30 g& F7}3h
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ka9

3,000 rpmoll A 33 AR sk e 20 mlE F skl a3 A

TE=7|2 40TColst & FA & SHA|A 20% acetone/hexane 2

mloll A€3 393, T T 1 mli hexane 5 ml9} 20% acetone/hexane
5 mE ZdlZ ve &FA17] SPE cartridge (FL, 1 g) g%l #1483
3 AlRE 295t wra FHolo] 8 ml9 20% acetone/ hexanes &%
AA e gl AanMFyEr|E AF T 1 mlY acetonel® A&

HPLC 7171& ©|&% &4 EH] #4& 9 dAg= A8 40 g5
polyethylene bottleo] % F acetonitrile 100 mlE H7}3F
homogenizer2 5500 rpmeoll A 2%7F wpafste] NaCl 30 g& F7135H¢]
separatory funnel shakerE ©¢]& 20%7%F shaking?dt ¥ centrifuge®
3,000 rpmeol Al 3&7F YA EZEIAT A5 20 mlE FHS [AFIA
THINE 40°C o] &} T8 2o A | = S HA A 10%
dichloromethane/methanol 2 mlell #|-&3l 3}

dichloromethane 5 mlZ "|g] &ZA]71 SPE cartridge (NH,, 2 g) 4+
Fo AL NS 2] B 10% dichloromethane/methanol-S-
SEAA T2 T LA AAvAMEFH7IE2 1§, 1 mlY acetonitrile

& A-gsto] HPLC &4l o]-&stith

Ch) Zletdsy MuES A2 Y

P
i

97 B BAS 99 AHE 29 o] Aol o)

flo
4
M
o
Jo
ol

A8 16 g2 22 ml extraction cello] &3] =3}, accelerated
solvent extractorE ©]-&3}o] Table 59 Ao =
2 AFIHAFFHI7IZ 40TColst FEXA SulE FHAA 20%

acetone/hexane 4 mloll AE33FF . hexane 5 mlet  20%
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ulg] §%A]7] SPE cartridge (FL, 1 g)
AR AL A BE Yt WAl Folo] 8 mle] 20% acetone/

hexanes &FA17A W& &45 HAAvAsZ7IZ2 Ax 5, 4 ml9

acetone/hexane 5 mlE %}d

acetone. = A 83}

oo &
)
@)
Mo
1%
o,
o
oo
o
s
)

HPLC 7171& ©]
16 g5 22 ml extraction cellol 423 A #slo], 7}&&u)
sto] Table 5] =02 FE35ta, FEE&AS U334

ol & FA &S FTAA 10% dichloromethane/methanol 4 ml

2

| 283l 3t} dichloromethane 5 ml9} acetonitrile 5 mlE =Fd 2 W)
& Z A7l SPE cartridge (NHy, 2 g) 35 A&alst Al5E =293

Uk g olo] 8 mlY 10% dichloromethane/methanols && A7 W&

oo & o

BE ArvAlEE7Z A% 5 4 mlo acetonitrile® A &8 3} o]

HPLC 2o o] &3}
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Table 5. Analytical conditions for Accelerated Solvent Extractor

T = 7
Oven Temperature 100 C
Pressure 1500 psi
Static Time 5min (after 5-min pre-heat equilibration)
Flush Volume 60% of the cell volume
Nitrogen Purge 60 sec at 150 psi
Static Cycles 1
Solvent acetone/hexane(1:1 v/v)

2) 717|&M =

GC+= ECD$ NPDE dual® %3+ Hewlet PackardAF2] Agilent
68900 HP-5 capillary column (30 m x 0.25 mm, 0.25 m)S AF&3F3
ow, Table 63 7¢ Zxox A3t HPLC= UVDe FLDE
Dual® 7423t Hewlet Packard AF2] 1100 series®ll Phenomenex Luna
column (25 cm, particle size 5 um, C18)2 AFE3}1 2™ Table 83 7+
2 zHow FEAFAY. GC/MSE Agilent Technologies 5973 inert@®
Table 9¢] 2o & HPLC/MS+ Agilent 1100 series LC/MSDE A}

it

&3tk HPLC/MS+ 212 #=E =ol7] f8 s e w
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Fragmentor #t2
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Table 103} #2

=2 -
R4

al
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2

Table 6. Analytical conditions for Gas Chromatography by u- ECD

Instrument Agilent 6890 Plus
Detector u- ECD
Column HP-5(30 mx0.25 mm LD 0.25 /m film thickness)
Column
100C ——- > 180C ——- > 250C ——- > 300°C (6min)
Temperature 15C/min 4C/min 10°C/min

Injector : 280C
Detector : 310C

Gas flow rate

Carrier N2 : 1.0 mL/min
Make up N : 60 mL/min

Injection volumn

1.0 ¢ split ratio 50 : 1
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Table 7. Analytical conditions for Gas Chromatography by NPD

Instrument Agilent 6890 Plus
Detector NPD
Column HP-5(30 mx0.25 mm ID 0.25 gm film thickness)
Column
100C ——— > 180C ———- > 250C ———- > 3007C (6min)
Temperature 15C/min 4C/min 10°C/min

Injector @ 280TC
Detector : 310C

Carrier He : 1.0 mL/min

Gas flow rate ]
Make up Nz : 60 mL/min

Injection volumn 1.0 u splitless

Table 8. Analytical conditions for High Performance Liquid
Chromatography

Instrument Agilent 1100 series

Detector UvD FLD

Column Phenomenex Luna column(25cm, particle size 5um, C18)

Injection volumn 10wl

Excitation 340nm

Wavelength 254nm L
Emission 455nm

H>0/Acetonitrile : 80/20, 1.2 ml / min (Omin)
Mobile Phase H>O/Acetonitrile : 0/100, 1.2 ml / min (28min)
H:0/Acetonitrile : 0/100, 1.2 ml / min (30min)
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Table 9. Analytical conditions for Gas Chromatography mass

spectrometry
Instrument Agilent Technologies 5973 inert
Column HP-5(30 mx0.25 mm 1D 0.25 gm film thickness)
100C ——- > 180C ——— > 250C ——- > 3007 (6min)

Oven temperature
P 15C/min 4°C/min 10C/min

Injection temperature 280C

Flow rate 1.0 ml/min
Carrier gas He
MS source .

230C
temperature
Injection volumn 1.0 ul

Table 10. Analytical conditions for High Performance Liquid

Chromatogaphy mass spectrometry (Carbendazim)

Instrument Agilent 1100 LC-MSD System
Column Agilent ZORBAX SB-CI8 (particle size 3.5um, 4.6x150 mm)
Injection volumn 10wl
Wavelength 280 nm
] HoO(5% Acetic acid ¥ %F)/Methanol : 55/45,
Mobile Phase .
0.5 ml/min
Polarity Positive
SIM Ion 132, 160, 192
Fragmentor 170
Gain 1.0
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Table 11. Classification of compounds by detector’s sensitivity

Detector Compound
Fthalide, Isoprothiolane, Chlorfenapyr, Diniconazole,
Nuarimol, Fenpropathrin, Pyridaben, Cyfluthrin,
Indoxacarb, Azoxystrobin, Lufenuron, Flufenoxuron,
ECD Vinclozolin, Tetraconazole, Tolyfluanid, Procymidone,
Enodosulfan, Oxadiazon, Kresoxim-methyl, Bifenthrin,
Tetradifon, Fenarimol, Cypermethrin, Fenvalerate,
Difenoconazole
Ethoprophos, Diazinon, Tolclofos—methyl, Chlorpyrifos,
NPD Methidathion, Buprofezin, Tebuconazole, EPN, Cardusafos,
Iprobenfos/IBP, Parathion, Triflumizole
Acetamiprid, Pyrimethanil, Diflubenzuron, Teflubenzuron,
UvD
Thiamethoxam, Carbendazim, Boscalid, Trifloxystrobin
Methomyl, Carbofuran, Carbaryl, Fenobucarb/BPMC,
FLD

Fluquinconazole
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Table 12. Calibration curve of pesticides detected in liquid fertilizer,

compost and soil

Pesticides Calibration curve r* value
Fthalide y = 19494.10x-9.870 0.99998
Isoprothiolane y = 8683.18x-82.288 0.99997
Chlorfenapyr y = 16445.03x-45.421 0.99998
Diniconazole y = 11294.91x-102.105 0.99996
Nuarimol y = 11087.17x+73.299 0.99993
Fenpropathrin y = 4511.69x-36.003 0.99998
Pyridaben y = 1872.59x+108.109 0.99944
Cyfluthrin y = 11330.39x-422.987 0.99907
Indoxacarb y = 7332.78x-874.794 0.99938
Azoxystrobin y = 4747.86x-106.743 0.99989
Lufenuron y = 7715.99x-356.449 0.99959
Flufenoxuron y = 3488.50x-18.421 0.99998
Vinclozolin y = 8914.75x+116.996 0.99991
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Table 12. Continued

Pesticides Calibration curve r* value
Tetraconazole = 6752.81x-55.188 0.99985
Tolyfluanid = 7679.91x-160.666 0.99983
Procymidone = 2925.38x+97.530 0.99936
Endosulfan = 10896.17x+32.891 0.99989
Oxadiazon = 5425.52x+116.374 0.99965
Kresoxim-methyl = 6288.73x-12.677 0.99992
Bifenthrin = 3398.44x+25.535 0.99994
Tetradifon = 11499.42x+10.087 0.99995
Fenarimol = 11743.71x-1.851 0.99999
Cypermethrin = 6586.13x-48.426 0.99986
Fenvalerate = 6275.11x-111.19 0.99971
Difenoconazole = 3686.52x+2.258 0.99994
Ethoprophos = 208.839x+9.786 0.99934
Diazinon = 211.94x+5.109 0.99964
Tolclofos—methyl = 198.42x+2.431 0.99983
Chlorpyrifos = 184.96x+1.434 0.99995
Methidathion = 183.09x+0.815 0.99999
Buprofezin = 17.39x+0.173 0.99996
Tebuconazole = 12.82x+0.234 0.99999
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Table 12. Continued

Pesticides Calibration curve r* value
EPN y = 194.26x+1.895 0.99992
Cadusafos y = 230.60x+2.343 0.99985
Iprobenfos/IBP y = 176.87x-0.772 0.99998
Parathion y = 210.06x+9.264 0.99933
Triflumizole y = 15.91x-0.148 0.99998
Acetamiprid y = 37.84x-0.224 0.99999
Pyrimethanil y = 28.58x-0.081 1.00000
Diflubenzuron y = 23.57x-0.248 0.99997
Teflubenzuron y = 16.29x-0.499 0.99987
Thiamethoxam y = 27.13x+0.663 0.99998
Carbendazim y = 19.57x-0.339 0.99998
Boscalid y = 21.073-0.033 0.99999
Trifloxystrobin y = 18.97x-0.074 0.99999
Methomyl y = 285.22x-4.850 0.99992
Carbofuran y = 208.14x-1.347 0.99990
Carbaryl y = 197.85x+3.360 0.99963
Fenobucarbh/BPMC y = 219.72x-8.653 0.99938
Fluquinconazole y = 59.55x-0.742 0.99983
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Table 13. Recovery percentage and minimum detection amount
(MDA) of pesticides

Recoveries"
Pesticides 6) MDA

Liquid fertilizer Compost Soil (ng)
Fthalide 93.4+2.23Y 102.5+2.64 93.8+4.02 0.010
Isoprothiolane 104.1+1.53 105.1+2.93 101.3+2.45 0.006
Chlorfenapyr 105.0£1.45 103.6£2.93 102.3£2.06 0.014
Diniconazole 100.7+2.41 94.9+4.59 95.9+1.56 0.010
Nuarimol 103.9£1.55 99.8+4.11 99.6£2.09 0.012
Fenpropathrin 106.4+1.45 102.4+4.07 103.7+1.55 0.012
Cyfluthrin 108.1+1.95 101.1+8.37 106.0+1.75 0.015
Pyridaben 105.1+1.01 99.7+4.48 104.3£1.28 0.016
Indoxacarb 111.0+2.10 110.5+3.03 112.0+3.80 0.010
Azoxystrobin 108.5£2.99 90.3+7.80 90.4+3.45 0.009
Lufenuron 104.1+0.82 95.4+2.68 92.8+2.59 0.011
Flufenoxuron 97.3+0.75 34.4+1.68 87.4+1.82 0.032
Vinclozolin 88.4+1.95 100.1+4.55 76.7£7.83 0.029
Tetraconazole 91.2+4.09 73.4%5.06 74.9+1.72 0.019
Tolyfluanid 101.0£1.12 103.9+5.68 82.2£5.49 0.012

Y All values are the mean of triplicates.
? Minimum detection amount.

Y Mean + CV (coefficient of variation, %)
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Table 13. Continued

Recoveries”
Pesticides (%) MDA
(ng)
Liquid fertilizer Compost Soil

Procymidone 100940317 100.8+4.43”  94.2+¢3.747 0.027
Endosulfan 94.2+1.69 100.2+5.62 83.3%6.76 0.018
Oxadiazon 106.5+3.37 102.14£5.29 96.4+3.09 0.022
Kresoxim-methyl  102.3+0.61 101.8+5.99 95.4+4.47 0.018
Bifenthrin 105.6+0.40 101.3+4.57 101.2+3.47 0.018
Tetradifon 105.7+0.71 100.1+4.49 99.5+3.28 0.019
Fenarimol 105.4+0.64 98.2+4.42 98.2+2.91 0.018
Cypermethrin 108.1£1.05 98.5+1.37 101.1+4.41 0.027
Fenvalerate 109.4+0.60 101.5+2.18 101.1+3.36 0.020
Difenoconazole 80.4+0.97 76.8+2.27 71.7+1.03 0.020
Ethoprophos 93.4+5.58 96.8+5.44 88.9£8.33 0.003
Diazinon 93.6+£2.59 99.9+4.81 98.1£4.91 0.032
Tolclofos—-methyl 95.1+3.78 100.6+5.64 98.8+7.14 0.026
Chlorpyrifos 93.1+2.14 103.8+4.84 105.0+4.22 0.029
Methidathion 90.5+6.97 119.8+5.64 95.3+4.64 0.017
Buprofezin 91.9+1.63 102.6+4.97 110.6+1.56 0.069
Tebuconazole 82.9+2.65 73.1£5.11 81.6%1.40 0.117
EPN 92.9+2.44 94.7£5.55 105.8+2.22 0.030
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Table 13. Continued

Recoveries”
Pesticides (%) MDA

Liquid fertilizer =~ Compost Soil (ng)
Cadusafos 98.0+3.33” 92.0+1.62”  829+2.28” 0.028
Iprobenfos/IBP 96.3+3.60 102.4+£1.07 99.1+1.33 0.026
Parathion 97.7+3.34 101.9+£0.84 100.5+0.92 0.025
Triflumizole 100.2+4.03 92.5+3.10 91.9+1.63 0.031
Acetamiprid 101.1£2.62 98.4+1.52 98.4+0.91 0.167
Pyrimethanil 101.3+£1.00 92.3+7.21 81.9+5.09 0.185
Diflubenzuron 101.4+1.23 96.7+2.99 97.7+0.16 0.203
Teflubenzuron 99.5+1.14 93.4%6.20 97.6+1.40 0.223
Thiamethoxam 111.4+£7.23 94.8+3.32 94.0+4.05 0.210
Carbendazim 92.0+1.76 94.8+6.18 96.7+3.96 0.208
Boscalid 106.7+1.69 95.3+3.91 99.3+2.97 0.180
Trifloxystrobin 105.3+6.10 97.0+3.03 97.6+2.30 0.149
Methomyl 100.2+4.42 100.4+0.71 94.5+2.12 0.065
Carbofuran 101.1+4.41 91.1+1.66 95.8+4.63 0.052
Carbaryl 101.5+£2.18 117.5+£1.87 94.2+2.61 0.030
Fenobucarb/BPMC 101.1+4.41 84.1+1.87 98.3+4.64 0.078
Fluquinconazole 101.5+£2.18 86.0+0.75 86.9+5.44 0.058
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Fig. 1. Gas chromatogram of E1 group pesticides separated by

GC-ECD of standard compounds (A) and extraction from compost (B).
1. Fthalide, 2. Isoprothiolane, 3. Chlorfenapyr, 4. Diniconazole,

5. Nuarimol, 6. Fenpropathrin, 7. Pyridaben, 8. Cyfluthrin,
9. Indoxacarb, 10.Azoxystrobin.
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Fig. 2. Gas chromatogram of E2 group pesticides separated by

GC-ECD of standard compounds (A) and extraction from compost (B).

1. Lufenuron, 2. Flufenoxuron, 3. Vinclozolin, 4. Tetraconazole
5. Tolyfluanid, 6. Procymidone, 7. Enodosulfan, 8. Oxadiazon
9. Kresoxim-methyl, 10. Bifenthrin, 11. Tetradifon, 12. Fenarimol

13. Cypermethrin, 14. Fenvalerate, 15. Difenoconazole.
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Fig. 3. Gas chromatogram of N1 group pesticides separated by

GC-NPD of standard compounds (A) and extraction from compost (B).

1. Ethoprophos, 2. Diazinon, 3. Tolclofos—methyl, 4. Chlorpyrifos
5. Methidathion, 6. Buprofezin, 7. Tebuconazole, 8. EPN.
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Fig. 4. Gas chromatogram of N2 group pesticides separated by

GC-NPD of standard compounds (A) and extraction from compost (B).

1. Cardusafos, 2. Iprobenfos/IBP, 3. Parathion, 4. Triflumizole.
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Fig 5. Liquid chromatogram of L1 group pesticides separated by

HPLC-UVD of standard compounds (A) and extraction from compost (B).

1. Acetamiprid, 2. Pyrimethanil, 3. Diflubenzuron, 4. Teflubenzuron.
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Fig. 6. Liquid chromatogram of L2 group pesticides separated by
HPLC-UVD of standard compounds (A) and extraction from compost (B).

1. Thiamethoxam, 2. Carbendazim, 3. Boscalid, 4. Trifloxystrobin.
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Fig. 7. Liquid chromatogram of L3 group pesticides separated by
HPLC-FLD of standard compounds (A) and extraction from compost (B).

1. Methomyl, 2. Carbofuran, 3. Carbaryl, 4. Fenobucarb/BPMC

5. Fluquinconazole.
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Table 14. Physico-chemical properties and toxicological data of

carbendazim

Chemical I.-l:l
structure = N fH
[
o M fi::
oH,—O
Common name Carbendazim(CyoHgN30»)

Chemical name Methyl 1H-benzimidazol-2-ylcarbamate

Properties . Mol. wt : 191.2

. Form : Crystalline powder

. M.P : 302-307C, V.P : 0.09 mPa (20C); 0.15mPa
(25C);1.3 mPa (507C); separate study gives
<0.0001 mPa (207C)

. Partition Coefficient (Kow) : logP = 1.38(pH 5)

. Solubility : in water 29mg/ ¢ (pH 4) 8mg/ ¢ (pH 7)
Tmg/ ¢ (pH 8)(247C). In dimethylformamide 5,
acetone 0.3, ethanol 0.3, chlorform 0.1

. Stability : Decomposes at m.p.:stable for at least
2 v below 50C. Stable after 7d at 20000 lux.
Slowly decomposes in alkaline solution (227C);
DTs >350 d(pH 5 and pH 7), 124 d (pH 9).

Stable in acids, forming water-soluble salts

Toxicology - ADI : (JMPR) 0.03 mg/kg b.w.[1995]
. Acute oral LDsy for rats 6400, dogs > 2500mg/kg
. Inhalation : LCsy (4h) for rats, rabbits, guinea pigs or

cats, no effect with suspension (10 g/ ¢ water)
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Table 15. Residual concentration of pesticides in compost for EFAP

No. of
Sort Compounds ; Cone. (mg/kg)
Detection Mean Range
o Chlorfenapyr 1 0.082 0.082
Insecticide
Luenuron 1 0.079 0.079
o Isoprothiolane 5 0.035 0.025-0.040
Fungicide
Tetraconazole 2 0.161 0.021-0.301

BEHAY A EAE AR st A sAE AEiAl AR E I e
EF 40" thete] AFAl 29495, Al 2048+, AxRA 18w s
S50 S B3 A3 AF A9 endosulfan 103], ethoprophos 63],
chlorpyrifos 53], chlorfenapyr 43|, flufenoxuron 33|, fenvalerate 23]
2 cypermethrin, lufenuron, bifenthrin, fenobucarb/BPMC”} Z}7} 13]
AE=H At AtA| el difenoconazole¥t fenarimol®] 43], tetraconazole
kresoxim-methyl®] 33], isoprothiolane, iprobenfos, fluquinconazole
nuarimol®] 23], tebuconazole®] 13] =% o™, A Z#|2 oxadiazon
o] 13 A&EHAJ. #AEFM & E B endosulfan 25%, ethoprophos 15%,
chlorpyrifos 12.5% <A = eyttt (Table 16).

dEA Y AEHE&o] e Fofol Hlste] =A YER=H o= A
713ko] ol X8A 5= ko] &olgk AiF AuiAel A W E T

= Falle LA B, FAkEe] FEAd AHAeR dFS VA=
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Table 16. Residual concentration of pesticides in soil for EFAP

No. of Conc (mg/kg)
Sort Compound .
Detection Mean Range
Chlorfenapyr 4 0.023 0.014-0.027
Luenuron 1 0.016 0.016
Flufenoxuron 3 0.047 0.046-0.049
Endosulfan 10 0.035 0.008-0.098
Insecticide Bifenthirn 1 0.022 0.022
Cypermethrin 1 0.266 0.266
Fenvalerate 2 0.070 0.045-0.095
Ethoprophos 6 0.043 0.016-0.066
Chlorpyifos 5 0.020 0.010-0.042
Fenobucarb 1 0.025 0.025
Isoprothiolane 2 0.039 0.038-.040
Nuarimol 2 0.014 0.012-0.015
Tetraconazole 3 0.026 0.011-0.048
Kresoxim—methyl 3 0.020 0.015-0.023
Fungicide Fenarimol 4 0.059 0.014-0.090
Difenoconazole 4 0.043 0.043-0.060
Tebuconazole 1 0.047 0.047
Iprobenfos 2 0.017 0.010-0.023
Fluquinconazole 2 0.156 0.027-0.284
Herbicide  Oxadiazon 1 0.045 0.045
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endosulfan® 96417t LCs02 7.96 ppbold o™ LCi2 449 ppbZE oFF
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a - Endosulfan B - Endosulfan Endosulfan - sulphate

Fig 8. Two enantiomers of endosulfan and its metabolites
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flufenoxuron 0.047 mg/kg, fenvalerate 0.070 mg/kg, cypermethrin
0.266 mg/kg, lufenuron 0.016 mg/kg, bifenthrin 0.022 mg/kg,
fenobucarb/BPMC 0.025 mg/kg, difenoconazole 0.043 mg/kg, fenarimol
0.059 mg/kg, kresoxim-methyl 0.020 mg/kg, tetraconazole 0.026
mg/kg, isoprothiolane 0.039 mg/kg, iprobenfos 0.017 mg/kg, nuarimol
0.014 mg/kg, fluquinconazole 0.156 mg/kg, tebuconazole 0.047 mg/kg,
oxadiazon©] 0.045 mg/kg o 2 UE}SLTE
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Analysis of Hazardous Pesticides
Remaining in Eco-friendly
Agricultural Materials

Gyeong Mi Mun

Major of Horticultural Bioscience,
Graduate school of industrial engineering,

Pusan National University

Abstract

Environmental-friendly agricultural production (EFAP) has been rapidly
improved with the efforts by agriculturist and the governmental support. The
use of environmental materials, which is the most important in EFAP, has been
increased. However, the safety of the materials used in EFAP has been very
limited, this study was carried out to analyze the status of residue pesticides
and hazardous substances remained in EFAP and soil.

Fifty substances of pesticide were selected for analysis through the
investigation of pesticides detected from environmental-friendly agricultural

product and soil. Eco-friendly agricultural materials used in Gyeongnam area
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were collected and then analytical methods suitable to the property of each
material were established. A pesticide residues in EFAP were analyzed by using
GC/ECD/NPD, HPLC/UV/FL, GC/MSD, and HPLC/MSD.

For eco—friendly agricultural materials, retrieval ratios of 50 types of pesticides
for liquefied fertilizer were ranged 80~109% at an average of 101%. For
compost, retrieval ratios ranged 73~120% at an average of 97.5%, while they
were 72~118% at an average of 95.5% for soil. The average of CV (%) values
were 2.8%, 3.8%, and 3.0% for liquefied fertilizer, compost, and soil, respectively.

For eco-friendly agricultural materials, 470 mg/kg of carbendazim was
detected from one sample among 40 samples of liquefied fertilizer, and four
components were detected from four samples among 20 samples of compost.
Average amounts of each detected component were 0.035 mg/kg for
isoprothiolane, 0.161 mg/kg for tetraconazole, 0.082 mg/kg for chlorfenapyr, and 0.079
mg/kg for lufenuron.

Among 40 samples of soil, 20 components were detected from pesticide residues of
21 samples, and average amounts detected for each component were 0.035 mg/kg for
endosulfan, 0.043 mg/kg for ethoprophos, 0.020 mg/kg for chlorpyrifos, 0.023 mg/kg
for chlorfenapyr, 0.047 mg/kg for flufenoxuron, 0.070 mg/kg for fenvalerate, 0.266
mg/kg for cypermethrin, 0.016 mg/kg for lufenuron, 0.022 mg/kg for bifenthrin, 0.025
mg/kg for fenobucarh/BPMC, 0.043 mg/kg for difenoconazole, 0.059 mg/kg for
fenarimol, 0.020 mg/kg for kresoxim-methyl, 0.026 mg/kg for tetraconazole, 0.039
meg/kg for isoprothiolane, 0.017 mg/kg for iprobenfos, 0.014 mg/kg for nuarimol, 0.156
mg/kg for fluquinconazole, 0.047 mg/kg for tebuconazole, and 0.045 mg/kg for

oxadiazon.
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