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Abstract

This study was carried out to monitor the pesticide residues of agricultural soil and water of the Gijang district in Busan.
Agricultural soil and water samples from paddy field, upland, and orchard were analyzed by GC/MSD and GC, bimonthly during
survey period, 2009. Total 5 pesticide ingredients were detected in soil samples and no pesticide in the water samples. According
to the cultivation types of soil, in paddy field, isoprothiolane was detected 2 times during this survey with the average residual
level of 0.026 mg/kg. In upland, alachlor and chlorfenapyr were detected 4 times with the average residual levels of 0.286 mg/kg
and 0.030 mg/kg, respectively. Isoprothiolane was also detected once with the residual level of 0.048 mg/kg. In orchard soil,
alachlor, chlorfenapyr and endosulfan were detected 2 times and with the average residual levels of 0.036 mg/kg, 0.028 mg/kg and
0.205 mg/kg. Myclobutanil and diazinon were also detected once with 0.106 mg/kg and 0.012 mg/kg, respectively. The results
showed many differences in the kinds and numbers of detected pesticides from the results of survey in Gangseo district, 2008. This
might be caused by soil properties, cultivation methods and application history as well as regional difference.
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Table 1. Periodically cultivated crops by cultivation soil types
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At FFEORLAS AASIGLL, Table 1 & FAPIZ 5
AR 7 mopel sl A eyl

Alef
Al=2] HA|g]o]] AMESt acetonitrile, acetone, n—hexane X

dichloromethane -7 Merck (Germany)Al2] GCEA-E A|oF

2 ARSI, 4 NagSOs4, NaCl, NH.Cl Merck
(Germany)Ake]  £A4-8 AokE ARSI BAl ZEe
Waters (Ireland)Al2] florisil Sep—Pak cartridges S AR&-3}

SUHEE
i [e] Z O hya (e}
FUREES A FOorEedY o B HE Hopke RN
S AMESIYE, EEGME Zizho] moFmEYolo] acetone,

toF BATAb FEL 2008\ AT} FAUF 1605H29]
ORI ES Tl SHeITHTable 2).

WREOFRAS 97 WA BAR 1A rELy
ARl o EsHAAL(Fig, 1), 7FAARAEE 1
q GC/MSD  (6890N/5973MSD,  Agilent
Technologies, USA)E Fofd#9] ZFolHE 2RIt & A
A HE7] W Al AE77F 2 GC-ECD, GC-NPD
(6890N, Agilent Technologies, USA)= AaFslct 7|7184
Z AL Table 31} Zt}

Cultivated crops

Period (month) Crops
Paddy field 4 -9 Rice
1 -5 Chives

Upland 6 — 38 Chinese cabbage young
9 - 12 Chives
Orchard 1 -12 Pear
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Table 2. List of pesticides categorized by use type for multiresidue analysis

Use type Pesticides
Captafol, Captan, Carboxin, Chinomethionat, Chlorothalonil, = Cyproconazole, Cyprodinil,
Dichlofluanid, Dicloran, Diethofencarb, Diphenylamine, Fenamidone, Fenarimol, Fenbuconazole,
Fenoxanil, Fluazinam, Fludioxonil, Flusilazole, Flusulfamide, Flutolanil, Folpet, Fthalide,
Fungicide
50 Hexaconazole, Imazalil, Iprobenfos, Iprodione, Iprovalicarb, Isoprothiolane, Kresoxim—methyl,
Mepanipyrim, Mepronil, Metalaxyl, Metconazole, Myclobutanil, Nuarimol, Oxadixyl, Penconazole,
Probenazole, Prochloraz, Procymidone, Pyrazophos, Quintozene, Tolclofos—methyl, Tolylfluanid,
Triadimefon, Triadimenol, Tricyclazole, Triflumizole, Vinclozolin, Zoxamide
Acrinathrin, Aldrin, Anilofos, Azinphos—methyl, a,8,y,6—BHC, Bifenthrin, Bromopropylate,
Cadusafos, Carbophenothion, Chlorfenapyr, Chlorfenvinphos, Chlorobenzilate,  Chlorpyrifos,
Chlorpyrifos—methyl, DDT, Diazinon, Dichlorvos, Dicofol, Dieldrin, Dimethoate, Dimethylvinphos,
Disulfoton, Edifenphos, Endosulfan(a,B,sulfate), Endrin, EPN, Ethion, Ethoprophos, Etoxazole,
Insecticide Etrimfos, Fenamiphos, Fenazaquin, Fenitrothion, Fenoxycarb, Fenpropathrin, Fenthion, Fenvalerate,
76) Fipronil, Flupyrazofos, Furathiocarb, Heptachlor, Isazofos, Isofenphos, Malathion, Mecarbam,
Methidathion, Methoxychlor, Mevinphos, Omethoate, Parathion, Parathion—methyl, Permethrin,
Phenthoate, Phosalone, Phosmet, Phosphamidon, Phoxim, Pirimicarb, Pirimiphos—ethyl,
Pirimiphos—methyl, Profenofos, Prothiofos, Pyraclofos, Pyridaben, Pyridaphenthion, Pyrimidifen,
Spirodiclofen, Tebufenpyrad, Tebupirimfos, Tefluthrin, Terbufos, Tetradifon, Thiometon, Triazamate,
Triazophos, Vamidothion
Acetochlor, Alachlor, Bromacil, Butachlor, Diclofop—methyl, Dimepiperate, Dimethenamid,
Herbicide Diphenamid, Dithiopyr, Diuron, Ethalfluralin, Indanofan, Mefenacet, Metobromuron, Metolachlor,
31) Metribuzin, Molinate, Oxadiazon, Oxyfluorfen, Pendimethalin, Pretilachlor, Prometryn, Propanil,
Propisochlor, Pyriminobac—methyl, Simazine, Terbutryn, Terbuthylazine, Thiazopyr, Thiobencarb,
Trifluralin
Nematicide Fosthiazate
Microbiocide Nitrapyrin

Plant growth

regulator

Paclobutrazol




Soil (50 g) Water (500 mL)

< add 0.2N NH4Cl 30 mL acetone 100 mL

Shakin g (1hr)
‘ add conc. NaCl 50 mL—
dichloromethane 50 mL X2

Vacuum filtration

< conc. NaCl 50 mL
< d-H:0 400 mL
< dichloromethane 50 mL X2

Dichloromethane phase

Evaporation

‘ « dissolve in dichloromethane 5 mL

Purification (florisil column)

< elute with hexane/dichloromethane/acetonitrile
(49.65:50:0.35) 50 mL (eluant 1)

< hexane/dichloromethane/acetonitrile
(48.5:50:1.5) 50 mL (eluant 2)

< hexane/dichloromethane/acetonitrile
(45:50:5) 50 mL (eluant 3)

Eluant 1. 2,3

Evaporation

‘ « dissolve in hexane 1 mL

GC/MSD, GC

Fig. 1. A scheme for multiresidue analysis of pesticides.

Table 3. Operating conditions of instruments for residual pesticides analysis
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GC/MSD GC-ECD/NPD
Agilent 6890N GC/5973i MSD Agilent 6890N GC
HP-5MS HP-5
Column
(30m > 0.25mm X% 0.25 pm) (30mx0.25mmx0.25 pm)
120C(1 min) — 5T/ min 120C(1 min) — 5T/ min
Oven temp. — 200C (3 min) = 3T/ min — 200C(3 min) — 3T/ min
— 250C (5 min) — 290T (5 min) — 250C (5 min) — 290C (5 min)
Injector (Inlet) temp. 250C 260C
Source : 230T ECD : 280C

Detector (Aux) temp. . i
Quad. : 150C NPD : 325C
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Table 4. Residual level of pesticides in soil and agricutural water samples

Month
2 4 6 8 10 12
. [soprothiolane [soprothiolane
Paddy field - (0.036) - - } (0.015)
Alachlor
Alachlor (0.347) Alachlor Alachlor
Upland (0.101) Chlorfenapyr B B (0.199) (0.497)
Chlorfenapyr (0.039) Chlorfenapyr Chlorfenapyr
(0.019) Isoprothiolane (0.031) (0.029)
(0.048)
Myclobutanil
(0.100)
Alachlor Alachlor
Orchard B 3 (0.049) (0.022) Endosulfan Endosulfan
Chlorfenapyr Chlorfenapyr (0.214) (0.196)
(0.043) (0.012)
Diazinon
(0.012)
Water - - - - - -

* 5 (concentration) mg/kg
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Table 5. Sort of detected pesticides by use types
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Fungicide Insecticide Herbicide
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Orchard Muyclobutanil Diazinon Alachlor

Endosulfan
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Table 6. Detection frequency and concentration of pesticides in agricultural soil samples from Gangseo district in 2008
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Frequency rate*

Aver. concentration#x

Pesticide
(%) (ppm)
Endosulfan 58.3 0.219
Hexaconazole 41.7 0.289
Paddy field Flutolanil 25.0 0.096
Chlorfenapyr 16.7 0.023
Methidathion 16.7 1.427
Endosulfan 100.0 0.388
Pendimethalin 37.5 0.127
Tefluthrin 33.3 0.007
Methidathion 25.0 0.630
p,p'-DDE 20.8 0.005
[soprothiolane 16.7 0.008
Fenitrothion 125 0.360
Upland Alachlor 12.5 0.023
Ethoprophos 8.3 0.397
Diphenylamine 4.2 0.004
Phenthoate 4.2 0.017
Bifenthrin 4.2 0.008
Parathion—methyl 4.2 0.004
Chlorfenapyr 4.2 0.003
Quintozene 4.2 0.001
Endosulfan 25.0 4.153
Orchard o

Diazinon 8.3 0.011

* Percent of detection frequecy during survey period

** Mean value for detected pesticides
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