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Sample 50 g + ACN 100 ml

⇓ Homogenizing

Filtrate with Büchner funnel

⇓ Add NaCl 10~15 g

Shaking for 1 min. Separating water layer, keeping one hour

⇓

Resolve 2 ml in hexane/acetone (8/2)

⇓

Clean up SPE cartrige (FL 1 g)

Pre-washing with 5 ml hexane

Elute with 5 ml hexane/acetone=8:2

⇓

Evaporation

⇓
Resolve to 5 ml acetone

Filtration

Inject into a GC-MS/MS
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Sample 15 g + ACN 15 ml + MgSO4 4 g + NaCl 1 g

⇓ Shaking for 1 min.

Centrifuge (3,490 , 5 min)

⇓

Upper layer 5 ml + 125 mg PSA* + 600 mg MgSO4

⇓ Shaking for 1 min.

Centrifuge (3,490 , 5 min)

⇓

Upper layer 1ml

⇓ filtration

Inject into a GC-MS/MS
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No. Pesticide Classification
Purity

(%)

1 Ethalfluralin Herbicide 2,6-Dinitroaniline 99.2

2 Diphenamid Herbicide Amide 99.5

3 Hexaconazole Fungicide Azole 97.7

4 Propiconazole Fungicide Azole 99.5

5 Novaluron Herbicide Benzoylurea 97.0

6 Triflumuron Insecticide Benzoylurea 99.0

7 Tolylfluanid Fungicide, Insecticide Breakdown product 99.5

8 Butachlor Herbicide Chloroacetanilide 99.0

9 BHC (alpha isomer) Insecticide Organochlorine 99.5

10 BHC (beta isomer) Insecticide Organochlorine 99.0

11 BHC (gamma isomer) Insecticide Organochlorine 99.5

12 BHC (delta isomer) Insecticide Organochlorine 99.5

13 Heptachlor Insecticide Organochlorine 99.5

14 Aldrin Insecticide Organochlorine 98.5

15 Heptachlor epoxide Breakdown product Organochlorine 95.1
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16 p,p-DDT (DDT isomers) Breakdown product Organochlorine 99.5

17 o,p-DDE (DDT isomers) Breakdown product Organochlorine 99.1

18 p,p-DDE (DDT isomers) Breakdown product Organochlorine 98.5

19 o,p-DDD (DDT isomers) Breakdown product Organochlorine 99.5

20 p,p-DDD (DDT isomers) Breakdown product Organochlorine 99.0

21 o,p-DDT (DDT isomers) Breakdown product Organochlorine 99.2

22 Endosulfan I (alpha) Insecticide Organochlorine 98.0

23 Endosulfan II (beta) Insecticide Organochlorine 98.0

24 Endosulfan sulfate Breakdown product Organochlorine 98.0

25 Ethoprophos Insecticide, Nematicide Organophosphorus 99.0

26 Phorate Insecticide, Nematicide Organophosphorus 99.5

27 Diazinon Insecticide Organophosphorus 98.0

28 Chlorpyrifos-methyl Insecticide Organophosphorus 98.5

29 Pirimiphos-methyl Insecticide Organophosphorus 65.0

30 Fenitrothion Insecticide Organophosphorus 99.0

31 Fenthion Insecticide, Avicide Organophosphorus 99.0

32 Parathion-methyl Insecticide, Nematicide Organophosphorus 96.0

1
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33 Phenthoate Insecticide Organophosphorus 97.5

34 Phosmet Insecticide Organophosphorus 98.1

35 EPN Insecticide Organophosphorus 97.0

36 Azinphos-methyl Insecticide Organophosphorus 95.7

37 Tefluthrin Insecticide Pyrethroid 98.0

38 Dichlobenil Herbicide Substituted Benzene 98.0

39 Quintozene
Fungicide, Nematicide,

Algaecide
Substituted Benzene 98.0

40 Chlorothalonil Fungicide Substituted Benzene 99.0

41 Nitrapyrin Microbiocide 99.5

42 Tecnazene
Fungicide, Plant Growth

Regulator
98.0

43 Pentachloroaniline Breakdown product 98.5

44 Dichlofluanid Fungicide 99.0

45 Methylenepentachlorosulfide Breakdown product 99.0

13



14



15

Column VF-5MS (30 m×0.25 mm×0.25 , Varian, USA)㎛

Detector 1200L Quadrupole MS/MS (Varian, USA)

Oven temp.

Rate( /min)℃ Temp.( )℃ Hold(min) Time(min)

Initial 70 3 3

20 180 0 8.5

5 300 7.5 40

Inj. Temp. 280℃

Injection volume 1 ㎕

Source Temp. 200℃

Det. Temp.(transfer line) 250℃

Carrier gas Helium

Filament-multiplier delay 4 min

Flow rate 0.8 ml/min

Time(min) Split State Split Ratio

Initial On 40

0.01 Off Off

1.00 On 40
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Type Group Commodity

Cereal grains(2) - Rice, Wheat

Potatos(1) - Taro

Beans(2) - Mungbean, Red bean

Nuts and

Seeds(1)
Nuts Gingko

Fruits(3)

Pome fruits Persimmon

Citrus fruits Oval Kunquat

Assorted tropical and

sub-tropical fruits
Banana

Vegetables(16)

Leafy vegetables

Marsh mallow, Chard, Radish

leaves, Chamnamul, Chwinamul,

Pepper leaf, Shinsuncho,

Crown daisy

Perilla leaves, Red mustard

Stalk and stem vegetables Welsh onion, Taro stem

Root and tubber vegetables Lotus root, Carrot

Fruiting vegetables Tomato, Cucumber

Mushrooms(1) - Oyster mushroom
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commodity Scientific Name Family Name

Rice Oryza sativa Gramineae

Wheat Hordeum vulgare L. Gramineae

Taro Colocasia antiquorum var. esculenta Araceae

Mungbean Vigna radiata (L.) Wilczek Leguminosae

Red bean Phaseolus angularis Leguminosae

Gingko nut Ginkgo biloba Linaeus Gingkoaceae

Persimmon Diospyros kaki thunb. Diospyros L.

Oval Kumquat Fortunella japonica var. margarita Rutaceae

Banana Musa sapientum Musaceae

Marsh mallow Malva neglecta Wallr Malvaceae

Radish leaves Raphanus sativus Cruciferae

Chard Beta vulgaris Chenopodiaceae

Chamnamul Pimpinella brachycarpa Umbelliferae

Chwinamul Aster scaber Asteraceae

Pepper leaves Capsicum annunm Solanaceae

Shinsuncho Angelica utilis Umbelliferae

Perilla leaves Perilla frutescens Labiatae

Red mustard Brassica juncea Cruciferae

Crown daisy Chrysanthemum coronarium Compositae

Taro stem Corocasia antiquorum var. esculenta Araceae

Welsh onion Allium fistulosum Alliaceae

Lotus root Nelumbo nucifera Gaertn Nymphaeaceae

Carrot Daucus carota Umbelliferae

Tomato Lycopersicon esculentum MILL. Solanaceae

Cucumber Cucumis sativus Linne Cucurbitaceae

Oyster mushroom Agaricuss subfunereus Pleurotaceae
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Sample 15g + ACN 15ml + MgSO4 4g + NaCl 1g

⇓ Shaking for 1 min.

Centrifuge (3,490 , 5min)

⇓

Upper layer 5ml + 125mg PSA + 600mg MgSO4

⇓ Shaking for 1 min.

Centrifuge (3,490 , 5min)

⇓

Upper layer 1ml

⇓ filtration

Inject into a GC-MS/MS



21



22



23



24

1

1

1



25

2

3

4

2

3

4



26

5

5



27

6

7

6

7



28

8

9

8

9



29

10

11

10

11

12

12

16

16



30

13

13

15

14

14

15



31

17

18

17

18



32

19

20

19

20



33

21

22

21

23

22

23



34

24

24

25

25



35

26

26

26

27

27



36

28

29

28

30

30

29



37

31

31

32

32



38

33

33

34

34



39

35

36

37

37



40

37

37

38

3938

39



41

40

40

41

42

42

41



42

43

43

44

45

45

44



43



Peak

No.
Pesticide R.T(min) M.W. Q1

1 Q3-1
2 Q3-2

3 Q3-3
4 eV

1 Novaluron 7.858 493 168 140(15) 112(25) 76(25)

2 Dichlobenil 8.554 171 171 136 100 20

3 Nitrapyrin 9.4 229 194 133 158 20

4 Triflumuron 9.433 359 139 111 75 25

5 Tecnazene 10.762 259 203 143 85 25

6 Ethoprophos 11.103 242 158 97 114 20

7 Ethalfluralin 11.111 333 276 248 202 10

8 Phorate 11.763 260 260 75 231 5

9 -BHCα 11.969 288 181 145 109 25

10 -BHCβ 12.553 288 181 109 145 30

11 Quintozene 12.618 293 237 143 119 20

12 -BHCγ 12.763 288 181 145 109 10

13 Diazinon 12.781 304 304 179 137 30
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Peak

No.
Pesticide RT(min) M.W. Q1

1 Q3-1
2 Q3-2

3 Q3-3
4 eV

14 Tefluthrin 13.059 419 177 127 157 5

15 Chlorothalonil 13.153 264 266 168 231 25

16 -BHCδ 13.461 288 181 145 109 10

17 Pentachloroaniline 13.902 278 265 194 203 30

18 Chlorpyrifos-methyl 14.146 321 286 93 271 20

19 Parathion-methyl 14.334 263 263 246(5) 127(20) 109(10)

20 Heptachlor 14.633 370 272 237 239 20

21 Pirimifos-methyl 14.909 305 305 233 180 15

22 Fenitrothion 15.035 277 277 260 109 10

23 Dichlofluanide 15.256 332 224 123 77 25

24 Methylenepentachlorosulfide 15.355 296.4 296 263 246 30

25 Fenthion 15.613 278 278 125 109 25

26 Aldrin 15.681 362 263 228(30) 226(20) 193(30)
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Peak

No.
Pesticide RT(min) M.W. Q1

1 Q3-1
2 Q3-2

3 Q3-3
4 eV

27 Diphenamid 16.185 239 167 152 165 10

28 Tolyfluanid 16.788 346 238 137 91 35

29 Heptachlor-epoxide 16.845 386 353 263 282 15

30 Phenthoate 16.948 320 274 246 121 10

31 o,p-DDE 17.606 316 246 176 246 30

32 Butachlor 17.687 311 176 147 134 10

33 -Endosulfanα 18.025 404 195 125 159 25

34 Hexaconazole 18.348 313 214 214 172 5

35 p,p-DDE 18.671 316 246 176 211 25

36 o,p-DDD 18.905 318 235 199 165 20

37 -Endosulfanβ 19.964 404 241 170 206 20

38 p,p-DDD 20.083 318 235 165 200 30

39 o,p-DDT 20.147 352 235 199 165 20

40 Propiconazole 21.060 341 173 145 109 25
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Peak

No.
Pesticide RT(min) M.W. Q1

1 Q3-1
2 Q3-2

3 Q3-3
4 eV

41 Endosulfan sulfate 21.233 420 272 237 143 30

42 p,p-DDT 21.332 352 235 199 165 20

43 Phosmet(PMP) 22.97 317 160 104 132 15

44 EPN 23.015 323 157 110 77 15

45 Azinphos-methyl 24.36 317 160 132 104 5
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No. Seg. Pesticide
Correlation

coefficient(n=5)

Conc.

(ppm)

Repeatability

(RSD, %) (n=5) *
Conc.

(ppm)

Repeatability

(RSD, %)(n=5)

1 1 Novaluron 0.9932 0.175 5.6 0.700 3.6

2 2 Dichlobenil 0.9950 0.035 17.2 0.140 0.8

3 2 Nitrapyrin 0.9962 0.175 5.4 0.700 2.7

4 2 Triflumuron 0.9675 0.350 7.1 1.400 15.4

5 3 Tecnazene 0.9973 0.070 9.7 0.280 5.4

6 4 Ethoprophos 0.9973 0.070 8.8 0.280 3.5

7 4 Ethalfluralin 0.9974 0.105 12.1 0.420 6.8

8 4 Phorate 0.9984 0.070 12.7 0.280 4.5

9 4 -BHCα 0.9964 0.070 7.8 0.280 6.2

10 5 -BHCβ 0.9951 0.105 4.8 0.420 2.8

11 5 Quintozene 0.9975 0.105 8.4 0.420 6.4

12 5 -BHCγ 0.9967 0.070 10.3 0.280 5.8

13 5 Diazinon 0.9985 0.525 7.0 2.100 3.8

14 5 Tefluthrin 0.9982 0.175 8.0 0.700 2.4
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No. Seg. Pesticide
Correlation

coefficient(n=5)

Conc.

(ppm)

Repeatability

(RSD, %) (n=5) *
Conc.

(ppm)

Repeatability

(RSD, %)(n=5)

15 5 Chlorothalonil 0.9960 0.105 5.6 0.420 4.1

16 5 -BHCδ 0.9973 0.105 10.3 0.420 7.5

17 6 Pentachloroaniline 0.9952 0.105 9.1 0.420 11.9

18 6 Chlorpyrifos-methyl 0.9986 0.350 1.7 1.400 2.4

19 6 Parathion-methyl 0.9937 0.525 4.2 2.100 3.4

20 6 Heptachlor 0.9974 0.105 16.8 0.420 13.7

21 7 Pirimifos-methyl 0.9973 0.997 9.3 0.700 16.7

22 7 Fenitrothion 0.9940 0.994 7.8 0.280 16.4

23 7 Dichlofluanide 0.9969 0.140 4.5 0.560 13.6

24 7
Methylenepentachloro

-sulfide
0.9903 0.175 28.3 0.700 6.9

25 7 Fenthion 0.9969 0.105 7.2 0.420 15.7

26 7 Aldrin 0.9958 0.105 15.7 0.420 5.3

27 7 Diphenamid 0.9954 0.070 15.2 0.280 17.3

28 8 Tolyfluanid 0.9960 0.280 22.2 1.120 5.5
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No. Seg. Pesticide
Correlation

coefficient(n=5)

Conc.

(ppm)

Repeatability

(RSD, %) (n=5) *
Conc.

(ppm)

Repeatability

(RSD, %)(n=5)

29 8 Heptachlor-epoxide 0.9958 0.070 17.4 0.280 6.8

30 8 Phenthoate 0.9972 0.105 1.9 0.420 4.3

31 9 o,p-DDE 0.9932 0.070 12.4 0.280 21.3

32 9 Butachlor 0.9980 0.070 20.3 0.280 10.6

33 10 -Endosulfanα 0.9916 0.175 23.8 0.700 13.5

34 10 Hexaconazole 0.9921 0.070 9.6 0.280 10.8

35 10 p,p-DDE 0.9932 0.035 12.6 0.140 20.2

36 10 o,p-DDD 0.9922 0.035 12.8 0.140 12.0

37 11 -Endosulfanβ 0.9981 0.175 12.0 0.700 4.0

38 11 p,p-DDD 0.9933 0.035 13.2 0.280 27.0

39 11 o,p-DDT 0.9920 0.035 14.1 0.140 17.0

40 11 Propiconazole 0.9941 0.105 2.2 0.420 15.5

41 12 Endosulfan sulfate 0.9972 0.175 10.5 0.700 27.6

42 12 p,p-DDT 0.9974 0.140 12.9 0.560 5.6
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*

No. Seg. Pesticide
Correlation

coefficient(n=5)

Conc.

(ppm)

Repeatability

(RSD, %) (n=5) *
Conc.

(ppm)

Repeatability

(RSD, %)(n=5)

43 13 Phosmet(PMP) 0.9901 0.070 3.5 0.280 25.3

44 13 EPN 0.9948 0.070 3.8 0.280 15.1

45 13 Azinphos-methyl 0.9857 0.140 3.7 0.560 8.9
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No. Pesticide Calibration curve equation
1 Linearity

Coefficient (R
2)

1 Novaluron y=3.341321×104x +1501 0.9976

2 Dichlobenil y=1.8668×104x-894 0.9949

3 Nitrapyrin y=2.8208×104x-1177 0.9998

4 Triflumuron y=1.7161×104x-190 0.9988

5 Tecnazene y=1.6041×104x-1835 0.9993

6 Ethoprophos y=2.7123×104x-697 0.9991

7 Ethalfluralin y=1.4972×104x-1618 0.9995

8 Phorate y=1.4868×104x-276.7 0.9987

9 -BHCα y=4.7469×104x-2465 0.9912

10 -BHCβ y=1.570×105x+1776 0.9997

11 Quintozene y=1.249×104x+1178 0.9992

12 -BHCγ y=2.471×109x+2436 0.9987

13 Diazinon y=2.322×104x+3870 0.9994
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No. Pesticide Calibration curve equation
1 Linearity

Coefficient (R
2)

14 Tefluthrin y=1.475×105x+2439 0.9998

15 Chlorothalonil y=1.995×104x+1644 0.9996

16 -BHCδ y=1.010×104x+1041 0.9995

17 Pentachloroaniline y=2.449×104x+1014 0.9991

18 Chlorpyrifos-methyl y=2.410×109x+724 0.9924

19 Parathion-methyl y=1.8567×104x+1452 0.9964

20 Heptachlor y=1.9842×10
5x+1428 0.9931

21 Pirimifos-methyl y=3.635×104x+3180 0.9920

22 Fenitrothion y=1.2161×104x-1412 0.9907

23 Dichlofluanide y=3.0644×104x-1411 0.9833

24 Methylenepentachlorosulfide y=1.9851×104x-710 0.9912

25 Fenthion y=2.1972×104x-1081 0.9948
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No. Pesticide Calibration curve equation
1 Linearity

Coefficient (R2)

26 Aldrin y=2.1865×104x-299.7 0.9958

27 Diphenamid y=4.7469×104x+2465 0.9968

28 Tolyfluanid y=1.627×105x+1504 0.9960

29 Heptachlor-epoxide y=1.249×104x+1178 0.9958

30 Phenthoate y=3.471×109x+2436 0.9970

31 o,p-DDE y=1.322×104x+5105 0.9915

32 Butachlor y=2.475×105x+2439 0.9966

33 -Endosulfanα y=4.995×104x+4644 0.9917

34 Hexaconazole y=2.322×104x+5870 0.9921

35 p,p-DDE y=2.475×105x-2439 0.9910

36 o,p-DDD y=1.905×104x+4641 0.9928

37 -Endosulfanβ y=3.510×104x+1041 0.9941

38 p,p-DDD y=2.449×10
4x+1014 0.9943
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No. Pesticide Calibration curve equation
1 Linearity

Coefficient (R
2)

39 o,p-DDT y=1.95×109x+724 0.9952

40 Propiconazole y=2.036×104x-1145 0.9914

41 Endosulfan sulfate y=2.232×105x+1008 0.9925

42 p,p-DDT y=3.635×104x+4180 0.9977

43 Phosmet(PMP) y=1.2161×104x-1412 0.9902

44 EPN y=3.0644×104x-1411 0.9935

45 Azinphos-methyl y=2.1457×104x-2041 0.9874
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No. Pesticide

Recovery(%) and SD Bean Lemon

Bean (n=3) Lemon (n=3) LOD

(ng/g)

LOQ

(ng/g)

LOD

(ng/g)

LOQ

(ng/g)means SD (%) means SD (%)

01 Novaluron 79.2 3.5 80.4 4.2 0.002 0.006 0.005 0.015

02 Dichlobenil 81.0 2.6 101.5 2.3 0.001 0.003 0.001 0.003

03 Nitrapyrin 88.8 2.9 110.9 2.0 0.001 0.004 0.069 0.228

04 Triflumuron 80.7 3.2 82.5 2.8 0.005 0.015 0.004 0.011

05 Tecnazene 83.3 2.6 103.5 1.5 0.014 0.047 0.008 0.028

06 Ethoprophos 96.5 5.0 88.5 0.8 0.288 0.962 0.959 3.197

07 Ethalfuralin 86.5 6.5 116.7 2.0 0.019 0.064 0.010 0.034

08 Phorate 78.9 6.3 79.9 6.8 0.008 0.025 0.004 0.012

09 BHC-alpha 86.8 2.4 103.8 4.8 0.003 0.010 0.002 0.008

10 BHC-beta 83.5 3.1 109.0 3.9 0.010 0.034 0.480 1.599

11 Quintozene 86.8 4.4 114.8 0.8 0.021 0.071 0.012 0.039

12 BHC-gamma 82.2 3.5 101.8 2.3 0.010 0.035 0.600 2.002
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No. Pesticide

Recovery(%) and SD Bean Lemon

Bean (n=3) Lemon (n=3) LOD

(ng/g)

LOQ

(ng/g)

LOD

(ng/g)

LOQ

(ng/g)means SD (%) means SD (%)

13 Diazinon 92.4 2.3 109.6 2.5 0.009 0.031 0.007 0.023

14 Tefluthrin 89.5 1.1 112.7 2.3 0.026 0.085 0.017 0.056

15 Chlorothalonil 73.5 2.1 78.2 3.5 0.009 0.027 0.008 0.024

16 BHC-delta 78.2 3.8 102.2 4.5 0.013 0.043 0.616 2.055

17 Pentachloroaniline 90.5 2.2 91.4 1.9 0.005 0.015 0.004 0.012

18 Chlorpyrifos-methyl 86.1 4.4 113.7 2.1 0.004 0.013 0.148 0.494

19 Parathion-methyl 91.7 5.7 123.0 4.0 0.010 0.034 0.007 0.024

20 Heptachlor 88.3 4.4 112.2 3.2 0.003 0.010 0.003 0.008

21 Pirimiphos-methyl 88.0 7.5 81.4 2.0 0.005 0.017 0.005 0.016

22 Fenitrothion 85.5 4.5 109.8 3.5 0.015 0.051 0.011 0.035

23 Dichlolofluanid 84.9 6.6 104.5 5.1 0.007 0.024 0.016 0.053
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No. Pesticide

Recovery(%) and SD Bean Lemon

Bean (n=3) Lemon (n=3) LOD

(ng/g)

LOQ

(ng/g)

LOD

(ng/g)

LOQ

(ng/g)means SD (%) means SD (%)

24 Methylenepentachlorosulfide 87.7 3.5 104.7 2.6 0.007 0.022 0.005 0.017

25 Fenthion 96.4 2.8 98.9 3.3 0.004 0.012 0.003 0.009

26 Aldrin 101.5 4.1 99.8 1.8 0.003 0.010 0.004 0.011

27 Diphenamid 89.6 3.4 100.1 4.1 0.003 0.009 0.002 0.006

28 Tolylfluanid 85.8 4.2 110.7 3.0 0.008 0.028 0.006 0.021

29 Heptachlor-epoxide 76.8 3.0 95.0 4.3 0.019 0.064 0.012 0.041

30 Phenthoate 88.8 5.5 112.2 1.4 0.006 0.019 0.004 0.014

31 o,p-DDE 98.5 3.5 121.5 1.5 0.001 0.005 0.002 0.005

32 Butachlor 99.5 2.1 101.2 1.8 0.002 0.006 0.002 0.007

33 Endosulfan-alpha 82.3 2.2 95.4 3.9 0.059 0.197 0.044 0.147

34 Hexaconazole 98.7 1.9 99.9 2.4 0.001 0.004 0.002 0.006
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No. Pesticide

Recovery(%) and SD Bean Lemon

Bean (n=3) Lemon (n=3) LOD

(ng/g)

LOQ

(ng/g)

LOD

(ng/g)

LOQ

(ng/g)means SD (%) means SD (%)

35 p,p-DDE 95.5 3.8 116.5 1.7 0.003 0.011 0.006 0.021

36 o,p-DDD 99.0 5.4 107.0 10.0 0.001 0.005 0.001 0.004

37 Endosulfan-beta 82.2 2.9 93.5 3.0 0.086 0.285 0.057 0.191

38 p,p-DDD 102.1 2.1 101.1 1.9 0.002 0.006 0.003 0.006

39 o,p-DDT 96.9 1.5 99.8 1.8 0.001 0.004 0.002 0.007

40 Propiconazole 100.7 2.3 99.9 2.1 0.002 0.007 0.002 0.006

41 Endosulfan sulfate 96.5 1.1 97.8 2.0 0.003 0.008 0.003 0.009

42 p,p-DDT 99.3 3.2 123.8 0.8 0.002 0.006 0.001 0.004

43 Phosmet 101.8 3.7 108.5 1.7 0.986 3.285 0.924 3.079

44 EPN 93.5 6.4 111.3 1.6 0.030 0.100 0.773 2.576

45 Azinphos-methyl 77.9 6.2 67.5 6.3 4.660 15.534 9.430 31.434
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commodity
No. Samples

Analysed

No. Samples

detected

Residues

MRL＞ MRL≤ ND

Rice 52 0 0 0 52

Wheat 17 0 0 0 17

Taro 1 0 0 0 1

Mungbean 43 0 0 0 43

Red bean 46 0 0 0 46

Gingko nut 33 0 0 0 33

Persimmon 37 0 0 0 37

Oval kumquat 14 5 0 5 0

Banana 48 0 0 0 43

Marsh mallow 44 0 0 0 0

Radish leaves 41 2 1 1 39

Chard 45 0 0 0 45

Chamnamul 48 3 0 3 45
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commodity
No. Samples

Analysed

No. Samples

detected

Residues

MRL＞ MRL≤ ND

Chwinamul 36 1 0 1 35

Pepper leaves 31 5 0 5 26

Shinsuncho 44 2 0 2 42

Perilla leaves 45 1 0 1 44

Red mustard 39 0 0 0 39

Crown daisy 44 2 0 2 42

Taro stem 15 0 0 0 15

Welsh onion 74 0 0 0 74

Lotus root 40 0 0 0 40

Carrot 44 0 0 0 44

Tomato 51 0 0 0 51

Cucumber 47 0 0 0 47

Oyster mushroom 44 2 0 2 42

Sum 1023 23 1 22 942
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Region
Number of

samples

Number of

detected

Number of

detected over

MRL

Ratio of

detection

(%)

Ratio over

MRL (%)

Seoul 75 0 0 0.0 0

Incheon 102 2 0 2.0 0

Daegu 70 2 0 2.9 0

Busan 84 3 0 3.6 0

Northern Gyeonggi

Province
74 0 0 0.0 0

Southern

Gyeonggi Province
65 0 0 0.0 0

Chungbuk 60 2 0 3.3 0

Chungnam 64 0 0 0.0 0

Jeonbuk 70 0 0 0.0 0

Jeonnam 69 1 0 1.4 0

Gyeongbuk 67 4 0 6.0 0

Gyeongnam 85 7 0 8.2 0

Gangwon 65 1 1 1.5 1.5

Jeju 73 1 0 1.4 0

Sum 1023 23 1 2.25 0.10
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Type Group
Number of

samples

Number of

detected

Number of

detected over

MRL

Ratio of

detection

(%)

Ratio over

MRL

(%)

Cereal

grains
- 69 0 0 - -

Potatoes - 1 0 0 - -

Beans - 89 0 0 - -

Nuts and

Seeds
Nuts 33 0 0 - -

Fruits

Pome fruits 37 0 0 - -

Citrus fruits 14 5 0 35.7 -

Assorted tropical and

sub-tropical friuts
48 0 0 - -

Vegetables

Leafy vegetables 417 16 1 3.8 0.2

Stalk and stem

vegitables
89 0 0 - -

Root and tuber

vegetables
84 0 0 - -

Fruiting vegetables 98 0 0 - -

Mushrooms - 44 2 0 4.5 -

Total 1023 23 1 2.2 0.1
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Region Commodity Residues detected
Concentration

(ppm)
MRL

Busan

Oval kumquat Endosulfan 0.13 1.0

Pepper leaves Diazinon 0.04 0.1

Crown daisy Ethoprophos 0.01 0.02

Incheon
Pepper leaves Endosulfan 0.12 1.0

Oval kumquat Phentoate 0.08 1.0

Daegu
Pepper leaves Chlorothalonil 1.04 5.0

Shinsuncho Endosulfan 0.14 1.0

Chungbuk
Chamnamul Endosulfan 0.06 1.0

Perilla leaves Hexaconazole 0.40 1.0

Gyeongbuk

Chwinamul Ethoprophos 0.01 0.02

Crown daisy Diazinone 0.04 0.1

Oyster mushroom Endosulfan 0.03 0.1

Chamnamul Endosulfan 0.14 1.0
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Region Commodity Residues detected
Concentration

(ppm)
MRL

Gyeongnam

Oval kumquat

Endosulfan 0.36 1.0

Phenthoate
0.41 1.0

0.07 1.0

Pepper leaves
Diazinone 0.04 0.1

Parathion 0.03 0.3

Shinsuncho Ethoprophos 0.01 0.02

Oyster mushroom Phosmet 0.01 0.02

Gangwon Radish leaves Diazinone 1.67 0.1

Jeonnam Chamnamul Endosulfan 0.34 1.0

Jeju Radish leaves Endusulfan 0.04 1.0
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No. Pesticide Frequency detected No. of over MRLs

1 Endosulfan 9 0

2 Diazinone 4 1

3 Ethoprophos 3 0

4 Phenthoate 3 0

5 Chlorothalonil 1 0

6 Hexaconazole 1 0

7 Parathion 1 0

8 Phosmet 1 0

Sum 23 1
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Pesticide Commodity Conc. detected (mg/kg)

Chlorothalonil Pepper leaves 1.04

Diazinon

Pepper leaves 0.04

Crown daisy 0.04

Pepper leaves 0.04

Radish leaves 1.67

Endosulfan

Chamnamul 0.06

Chamnamul 0.14

Chamnamul 0.34

Oval kumquat 0.13

Oval kumquat 0.36

Oyster mushroom 0.03

Pepper leaves 0.12

Shinsuncho 0.14

Radish leaves 0.04

Ethoprophos

Chwinamul 0.01

Crown daisy 0.01

Shinsuncho 0.01

Hexaconazole Perilla leaves 0.4

Parathion Pepper leaves 0.03

Phenthoate

Oval kumquat 0.41

Oval kumquat 0.07

Oval kumquat 0.08

Phosmet Oyster mushroom 0.01
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** 일일 노출량
(mg/kg/day) =

농약잔류량 일일섭취량(mg/kg) × (g/day)

성인평균체중(Kg)



Pesticide Commodity
Conc. detected

(mg/kg)

Amount of average

intake per a person

(g) *

Exposure value

per a day

( /kg/day) **㎍

Estimated

Exposure value

( /kg/day)㎍

Chlorothalonil Pepper leaves 1.04 0.25 0.00480591 0.00481

Diazinon

Pepper leaves 0.04 0.25 0.00018484

0.01169
Crown daisy 0.04 0.70 0.00051756

Pepper leaves 0.04 0.25 0.00018484

Radish leaves 1.67 0.35 0.01080407

Endosulfan

Chamnamul

0.06 0.05 0.00005545

0.01146

0.14 0.05 0.00012939

0.34 0.05 0.00031423

Oval kumquat
0.13 1.02 0.00245102

0.36 1.02 0.00678743

Oyster mushroom 0.03 1.40 0.00077634

Pepper leaves 0.12 0.25 0.00055453

Shinsuncho 0.14 0.05 0.00012939

Radish leaves 0.04 0.35 0.00025878
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Pesticide Commodity
Conc. detected

(mg/kg)

Amount of average

intake per a person

(g) *

Exposure value

per a day

( /kg/day) **㎍

Estimated

Exposure value

( /kg/day)㎍

Ethoprophos

Chwinamul 0.01 2.20 0.00040665

0.00055Crown daisy 0.01 0.70 0.00012939

Shinsuncho 0.01 0.05 0.00000924

Hexaconazole Perilla leaves 0.4 2.20 0.01626617 0.01627

Parathion Pepper leaves 0.03 0.25 0.00013863 0.00014

Phenthoate Oval kumquat

0.41 1.02 0.00773013

0.010560.07 1.02 0.00131978

0.08 1.02 0.00150832

Phosmet Oyster mushroom 0.01 1.40 0.00025878 0.00026
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위험지수(Hazard index) =
추정 일일노출량 ( /kg/day)㎍

ADI (mg/kg/day)
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Pesticide

Estimated

Exposure value

( /kg/day)㎍

ADI

(mg/kg/day)
Hazard index

Sum 0.01262
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Pesticide Structure Properties
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Pesticide Structure Properties

Butachlor

N O
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Pesticide Structure Properties
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Pesticide Structure Properties

p,p-DDD

Cl ClCH
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Pesticide Structure Properties
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Pesticide Structure Properties
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Pesticide Structure Properties

Ethalfluralin
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Pesticide Structure Properties

Fenthion
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Pesticide Structure Properties

Hexaconazole
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Pesticide Structure Properties

Parathion-methyl
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Pesticide Structure Properties
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Pesticide Structure Properties

Propiconazole
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Pesticide Structure Properties

Tecnazene
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Pesticide Structure Properties

Tolyfluanid
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Pesticide Spectrum

Aldrin Ions : 263,66,79,91,293

Azinphos-methyl Ions : 91,300,330,160,132,104,125
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Pesticide Spectrum

Butachlor Ions : 176,160,188,146,237,276

BHC Ions : 254, 219, 181, 109
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Pesticide Spectrum

Chloropyrifos-methyl Ions : 286,125,79,93,109,197

Chlorothalonil Ions : 266,109,124,229
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Pesticide Spectrum

DDT Ions : 235,165,199,176,212

Diazinon Ions : 304,198(199),179,137,152
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Pesticide Spectrum

Dichlobenil Ions : 171,100,136

Dichlorfluanid Ions : 224,123,167,224,92
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Pesticide Spectrum

Diphenamid Ions : 167,239,152

, -Endosulfanα β Ions : 195,159,241,265,339
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Pesticide Spectrum

Endosulfan-sulfate Ions : 387,272,229,237,170,422

EPN Ions : 157,169,141,185,110
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Pesticide Spectrum

Ethalfluralin Ions : 55,276,316

Ethoprophos Ions : 158,97,126,139,200,242
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Pesticide Spectrum

Fenitrothion Ions : 277,125,109,79,93,185

Fenthion Ions : 278,125,109,169,93,153
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Pesticide Spectrum

Heptachlor Ions : 272,150,237,135,160,194,337

Heptachlor epoxide Ions : 353,237,151,237,263
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Pesticide Spectrum

Hexaconazole Ions : 214,83,175,231,159

Methylenepentachlorosulfide Ions : 296,246,263,281
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Pesticide Spectrum

Nitrapyrin Ions : 168,140,76,112

Novaluron Ions : 168,140,76,112
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Pesticide Spectrum

Parathion-methyl Ions : 263,109,125,79,93

Pentachloraniline Ions : 265,192,86,123
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Pesticide Spectrum

Phenthoate Ions : 274,121,79,107,135,246

Phorate Ions : 121,75,97,231,260
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Pesticide Spectrum

Phosmet Ions : 160,118,135,91,149,323

Propiconazole Ions : 173,259,128,191
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Pesticide Spectrum

Pirimifos-methyl Ions : 305,290,276,125,233,180,262

Quintozene Ions : 237,142,214,249,295
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Pesticide Spectrum

Tecnazene Ions : 203,215,108,261,143

Tefluthrin Ions : 177,197,141,127,161
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Pesticide Spectrum

Tolyfluanid Ions : 238,137,181,92,104

Triflumuron Ions : 155, 139, 111
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감사의 글

플라톤은 행복의 조건으로 다섯 가지 이야기를 하고 있습니다.

재산은 먹고 살기에 조금 부족하고 외모는 모든 사람이 칭찬하기에는 조금 부족하,

고 명예는 자신의 생각보다 절반만 인정받고 체력은 남과 겨뤄서 한사람에게는 이, ,

기되 두 사람에게는 지고, 말솜씨는 연설할 때 청중의 절반만 박수를 치면 된다 라고 했

습니다.

위 다섯 가지가 저에게 교훈이 된 것은 살아가면서 늘‘ 부족함’ 이라는 걸 잊지 말라

는 것이었고, 부족함을 채우기 위해선 늘 배움에 게으름을 피우지 말라는 것이었습니다.

부족한 저에게 배움의 행복을 안겨주고 학위를 받기까지 저에게 아낌없는 격려와 지도를

주신 고마우신 분들께 이 기쁨과 영광을 함께 하고자 합니다.

전문지식과 부족함을 성심껏 지도해주시고 논문심사를 해주신 조선대학교 이명렬

교수님 장해춘, 교수님, 목포대학교 김인철 교수님 부산대학교 이영근 교수님, , 부산

식약청 김우성 연구관님께 진심으로 감사의 말씀을 드립니다.

또한 중앙대학교 박기환 교수님 강원대학교, 오덕환 교수님 광주보건환경연구원 하동,

룡 과장님 조배식 선배님께 진심으로 감사의 말씀을 드립니다, .

바쁘신 업무에도 따뜻한 격려와 지원을 아끼지 않으신 전은숙 위해예방국장님 최성,

락 식품안전국장님, 위해예방정책국 김성호 박일규 주광수 지영애 과장님, , , , 최용훈 김,

정미 사무관님, 조혜영 연구관님 식품안전국 서갑종 고송부 황성휘 손문기 설효찬, , , , ,

과장님 홍헌우 이찬녕 양창숙 홍영표, , , , , 김권수 최순곤, , 강철호, 이재린 고광석 안, ,

영순 신형수 사무관님 서울청 김영선, , 김재인 김희연, , 과장님 경인청, 최장덕 연구관님,

부산청 최원조 선생님 그 외 조미영 선생님 이유미 선생님을 비롯하여 직원 동료 여러, ,

분께도 깊은 감사의 말씀을 드립니다.

더욱이 오늘이 있기까지 지극정성으로 보살피고 뒷바라지를 아끼지 않으신 부모님

과 시댁 어른들 남편, , 아들 정한 정현과, 이 기쁨을 같이 나누고자 합니다.

이 작은 결실을 저를 아는 모든 분들과 함께 나누면서 소박하고 겸손한 마음으로 부족

함을 또 다른 시작으로 메워가며 미래를 향한 발걸음을 재촉하려 합니다.
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