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1.  

2  

 

  



6 

2.  

25 13

6 4  

 

 25  

log Pow* 
(%) 

 2.33   5.0 1000  4  

 6.9  55.0 2500  1  

 4.4  10.0 2000  3  

 5  11.4 2000  5  

 6.6  16.0 1000  5  

 5.0  51.0 1000  3  

 5.01  55.0 1000  3  

 <1.96   5.7 1000  5  

DBEDC   20.0  500  4  

 2.75  50.0 1000  6  

 3.2 T  50.0  700  5  

 2.46  35.0  500  5  

 3.4  20.0 1000  1  

 4.2  20.0 2000  2  

 0.74  30.0 2000  3  

 4.4   1.8  500  3  

TPN ( ) 2.92 1000 40.0 2700 3  5  

 

 
3.78  25.0 2000 3  5  

 >3.8 20 20.0 2000 3  2  

 B: 1.21 AL 50.0 1000 3  5  

 5.9   5.0 2000 14 3  

 2.8 80 80.0 1400 14 5  

 3.89  23.5 1000 7  3  

 0.26  80.0 1400 7  7  

 
A3:5.3 

A4:5.9 
  1.0 1000 7  2  

 
* The e-Pesticide Manual 15th Edition. ver. 5.0  
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 13  

log Pow* 
(%) 

 5.12  30.0 3000  5  

 
  40.0 500  4  

 1.37  50.0 2000  3  

DBEDC   20.0  500  4  

 
2.1  

2.7 
 80.0 800  3  

 2.75  50.0 1000  3  

 
A3:5.3 

A4:5.9 
  1.0 1000  2  

 B: 1.21 AL 50.0 1000  5  

 4.7 TF  3.4 1360  2  

 4.4   1.8  500  3  

 <1.96   5.7 1000 3  5  

 0.57  20.0 2000 3  3  

 2.46  35.0  500 10 5  
 
* The e-Pesticide Manual 15th Edition. ver. 5.0  
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1. 1 4 5  

1  

 

 

2  

 

25 6 6 A F

G 1



8 

2 6

2  

 

 

13 4 4 A D

E 1

1 5

2  

 

3  

10 a 200 300 L 5

8

 

 

 

 

 

4  

  

1, 3, 7 3, 7, 14 7, 14, 21 14, 21, 28

G

D

 

 

 
5 kg  5 15  
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1, 3, 7 3, 7, 14 10, 13, 17

E B

 

 

 
5 kg  5 10  

 
2. 2-1 2-6 3-1          

3-4  

1  

a)  

a-1)  

8,9-Z N- N-

E Z

DBEDC

8,9-Z- B1a TPN

B

A3

A4  

 

a-2)  

DBEDC

A3 A4

B 8,9-Z-

B1a  
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b)  

b-1)  

G 8

2 4 2 2

2

1 1

TPN

TPN

10%

4 mol/L 6 

mol/L

2 20 C

2  

A C D E F

G 8 B

4 3

 

 

b-2)  

E 8

2 4 2 2

2

1 1

6 mol/L

2 20 C

2  

A, B, C 4

D

E 8  
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c)  

20 g

2

2

 

 

d)  

 

0.01 mg/kg  

0.007 mg/kg 0.01 mg/kg  

0.002 mg/kg  

E Z  0.005 mg/kg  

DBEDC 0.5 mg/kg  

0.01 mg/kg  

0.005 mg/kg  

    B 0.1 mg/kg  

0.005 mg/kg 0.01 mg/kg  

0.005 mg/kg  

0.004 mg/kg  

0.01 mg/kg 0.006 mg/kg  

0.2 mg/kg  

 0.01 mg/kg 

 

e)  

DBEDC 3

, 0.25, 5 mg/kg 5 0.01 mg/kg

0.01 mg/kg DBEDC 0.5, 2.5, 50 mg/kg

0.1, 1 mg/kg 0.2, 1, 20 mg/kg

 

 

2  

9 4

1 117
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20 1 1

1 1

10  

 

3  

20 C

2  



13 

[ ] 

1.  

 1 3  

1 1.49 1.92 kg/ 25.6

28.7 C 1 200 289 L

21 27% 4.4 5.3 mm

 3 25 6

PHI

 2

PHI

PHI

2

 

E-3 28 5

3 3 5.9 kg

 

1 1.73 1.80 kg/ 27.3

30.9 C 1 250 281 L

15 16% 1.3 1.7 mm

2

3  3

3 PHI
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1.  

  a 
 

( L/10 a ) ( kg ) b 

 
b 

 

( mm ) b ( C ) c 

        

 HM 2016/4/28-8/22 200-289 1.83 74:26 5.3 27.4 

 HM 2016/7/26-10/31 221-279 1.92 79:21 4.4 25.6 

 HM 2016/4/30-8/3 252 1.49 74:27 4.5 28.7 

        

 2  2016/5/16-8/29 250-281 1.77 85:15 1.3 27.3 

 208 2016/6/30-10/10 281 1.73 85:15 1.5 27.7 

  2016/5/6-8/15 253, 271 1.80 84:16 1.7 30.9 

a   b   c  
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2.  

2-1.  

  

5.0% 1000 228 289 L/10 a 6 8

4 1 3 7

 

 

0.01

0.02 mg/kg 0.02 0.03 mg/kg 0.02 mg/kg

 

2 mol/L

LC-MS

0.01 mg/kg

 

n- n-

2 mol/L

24

 

 

 

  



16 

 

 

 

 

 

  



17 
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5.0% 2500 252 289 L/10 a 1

1 3 7

 

 

3 1

0.01 mg/kg  

LC-MS/MS

0.01 mg/kg

 



19 

 

 

 

 

 
  



20 
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10.0% 2000 247 289 L/10 a 6 8

3 1 3 7

 

 

0.02

0.04 mg/kg 0.06 mg/kg 0.02 0.04 mg/kg  

LC-MS/MS

0.01 mg/kg

 

  



22 

 

 

 

 

 

  



23 
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1.4% 2000 200 289 L/10 a 6 8

5 1 3 7

 

 

1 0.01 mg/kg

  

NH2 ECD

0.01 mg/kg

0.007 mg/kg  

 

  



25 

 

 

 

 

 

  



26 
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6.0% 1000 200 289 L/10 a 6 8

5 1 3 7

 

 

0.03 0.06 

mg/kg 0.10 0.12 mg/kg 0.04 0.07 mg/kg

 

LC-MS/MS

0.01 mg/kg

 

  



28 

 

 

 

 

 

  



29 
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1.0% 1000 242 283 L /10 a 6 8

3 1 3 7

8,9-Z

N- N-  

8,9-Z N- N-

 

0.01 mg/kg

  

0.002 0.006 

mg/kg 0.002 0.004 mg/kg 0.003 0.004 mg/kg

8,9-Z N- N-

 

8,9-Z N- N-

LC-MS/MS 0.002 mg/kg
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8,9-Z  

 

 

  



32 

 

 

 

N-  

 

 

N-  

 

  



33 

 

 

 

 

 

 

 

8,9-Z  

 

 

  



34 

 

 

 

N-  

 

 

N-  

 

  



35 

 

 
 

  



36 

 

 



37 

 

 

  



38 

  

5.0% 1000 242 283 L/10 a 6 8

3 1 3 7

E

Z  

E Z

 

E Z

0.03 0.05 mg/kg 0.04 0.05 mg/kg

0.04 mg/kg E

0.028 0.044 mg/kg 0.036 0.042 mg/kg 0.034

0.038 mg/kg Z

1

3 0.006 mg/kg  

E Z

LC-MS/MS

0.005 mg/kg

E 1)  
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E Z  

 
 

E  

 

 

Z  

 

 

  



40 

 

E Z  

 
 

E  

 

 

Z  
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5.7% 1000 203 283 L/10 a 6

8 5 1 3 7

 

0.07 mg/kg

0.10 0.13 mg/kg 0.14 0.15 mg/kg  

0.08 mg/kg 0.12 0.13 mg/kg 0.14

0.15 mg/kg  

LC-MS/MS
2) 0.01 mg/kg

3) 2%

C18

LC-MS/MS  
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44 
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 DBEDC 

20.0% 500 222 283 L/10 a 6 8

4 1 3 7

DBEDC  

DBEDC  

DBEDC

0.6 mg/kg 0.6 mg/kg

 

DBEDC

LC-MS

0.5 mg/kg
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DBEDC  
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50.0% 1000 203 283 L/10 a 6 8

6 1 3 7

 

 

0.05 mg/kg 0.02 mg/kg

1

0.01 mg/kg  

LC-MS/MS

0.01 mg/kg
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50 
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T 50.0% 700 203 283 L/10 a 6 8

5 1 3 7

 

1 0.01 mg/kg

 

0.35 mg/kg 0.54 mg/kg

1 7 1.40 

mg/kg  

LC-MS/MS

0.01 mg/kg
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53 
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35.0% 500 203 283 L/10 a 6 8

5 1 3 7

 

0.01 0.02 mg/kg 0.01 mg/kg  

0.64 mg/kg 1

1.88 mg/kg 1 1.09 mg/kg 3

 

LC-MS

0.01 mg/kg

 

18 5 29
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56 
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20.0% 1000 252 283 L/10 a 1

1 3 7

 

 

0.04 mg/kg 0.08 mg/kg 0.07 

mg/kg 1  

C18

LC-MS/MS 0.01 mg/kg  
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59 
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20.0% 2000 252 283 L/10 a 6

7 2 1 3 7

 

 

0.06

0.08 mg/kg 0.12 0.15 mg/kg 0.07 0.10 mg/kg

 

C18

LC-MS/MS

0.01 mg/kg

 

  



61 

 

 

 

 

 

  



62 
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30.0% 2000 242 283 L/10 a 6

8 3 1 3 7

 

0.01 mg/kg

0.02 mg/kg 0.02 mg/kg  

0.08 0.09 mg/kg

0.14 0.21 mg/kg 0.08 0.10 mg/kg  

C18

LC-MS/MS

0.01 mg/kg
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65 
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1.8% 500 242 283 L /10 a 6 8

3 1 3 7

B1a

B1b 8,9-Z- B1a  

8,9-Z- B1a  

0.02 mg/kg 0.03 mg/kg 0.02 

mg/kg 1

0.012 mg/kg 0.024 mg/kg 0.014 mg/kg

1 8,9-Z- B1a

 

8,9-Z- B1a C18

LC-MS/MS

0.005 mg/kg
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68 

 

 

 

 

 

  



69 

8,9-Z- B1a 

 

 

 

 

 

 

  



70 
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 TPN 

1000 40.0% 700 207 289 L/10 a 5

7 5 3 7 14

TPN  

TPN

0.02 0.03 mg/kg  

TPN 0.48 mg/kg 3

1.30 mg/kg 7 0.59 mg/kg 7

 

TPN

NH2 ECD

0.01 mg/kg

 

 

  



72 

TPN  

 

 

 

 

  



73 
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25.0% 2000 207 289 L/10 a 5 7

5 3 7 14

 

 

3 0.06 mg/kg 3 0.01 mg/kg

 

ECD

0.01 mg/kg

 

  



75 

 

 

 

 

 

  



76 
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20 20.0% 2000 252 289 L/10 a 5

7 2 3 7 14

 

 

0.03

0.04 mg/kg 0.02 0.04 mg/kg 0.01 0.03 mg/kg

 

LC-MS/MS

0.01 mg/kg
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79 
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AL 50.0% 1000 207 289 L/10 a 5

7 5 3 7 14

 

B  

B

B

0.1 mg/kg

 

 

  



81 

 

 

 

 

 

  



82 
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5.0% 2000 202 279 L/10 a 5 7

3 14 21 28

 

 

0.01 mg/kg

0.05 mg/kg 0.02 mg/kg 1  

LC-MS/MS

0.01 mg/kg
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85 
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80 80.0% 400 202 279 L/10 a 5

8 5 14 21 28

 

0.02 mg/kg  

0.12 mg/kg 0.97 mg/kg

0.08 mg/kg 14  

ECD

0.01 mg/kg
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88 
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23.5% 1000 222 282 L/10 a 5 7

3 7 14 21

 

7 0.01 mg/kg

 

0.09

0.12 mg/kg 0.30 0.44 mg/kg 0.07 0.19 mg/kg

 

LC-MS/MS

0.01 mg/kg

 

  



90 

 

 

 

 

 

  



91 
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80.0% 400 202 282 L/10 a 5 8

7 7 14 21

 

0.02

0.05 mg/kg 0.01 mg/kg

0.02 

mg/kg 0.02 mg/kg 0.01 0.02 mg/kg  

0.51 mg/kg 14

3.01 mg/kg 7 0.95 mg/kg 7

0.02 mg/kg 0.03

0.05 mg/kg 0.02 0.03 mg/kg  

EDTA

EDTA

EBDC

N

LC-MS/MS

0.01 mg/kg 0.005 mg/kg

 

L-

C18

HPLC-UV
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94 

 

 

 

 

 

 

 

  



95 
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1.0% 1000 242 282 L/10 a 5 7

2 7 14 21

A3

A4  

A3 A4

 

A3 A4 C18

LC-MS/MS

0.005 mg/kg
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98 

A3 

 

 

 

 

  



99 

A4 

 

 

 

 

 

 

  



100 
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2-2.  

  

30.0% 3000 253 281 L/10 a 6 8

5 1 3 7

 

1 3 0.01 mg/kg

1 0.005 

mg/kg 3 0.004 mg/kg  

0.33 mg/kg 0.31 mg/kg 0.33 

mg/kg 1

0.306 mg/kg 0.280 mg/kg 0.310 mg/kg

1

0.016 0.020 mg/kg 0.019 0.021 mg/kg

0.019 0.021 mg/kg  

SAX PSA

LC-MS/MS

0.004 mg/kg
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103 

 

 

 

 

 

  



104 

 

 

 
 

 
 

 

  



105 
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40.0% 500 271 281 L/10 a 6 8

4 1 3 7

 

0.02 0.04 mg/kg 0.03 0.04 mg/kg 0.02 0.04 mg/kg

 

3.74 mg/kg

1 4.28 mg/kg 3 4.06 mg/kg 1

 

LC-MS

0.01 mg/kg

0.008 mg/kg

 

18 5 29
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50.0% 2000 271 281 L/10 a 6 8

3 1 3 7

 

0.03 mg/kg

0.017 0.020 mg/kg 0.02 mg/kg 0.011 0.012 mg/kg

0.02 0.03 mg/kg 0.014 0.017 mg/kg   

0.88 mg/kg 0.576 

mg/kg 0.74 mg/kg 0.484 mg/kg 0.88 mg/kg 0.581 mg/kg

1  

C18

LC-MS/MS

0.01 mg/kg 0.006 mg/kg  
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111 
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 DBEDC 

20.0% 500 271 281 L/10 a 6 8

4 1 3 7

DBEDC  

DBEDC  

DBEDC 3.0 mg/kg 1

3.8 mg/kg 3 3.4 mg/kg 1

 

DBEDC

LC-MS/MS

0.5 mg/kg
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DBEDC  
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80.0% 800 271 281 L/10 a 6 8

3 1 3 7

 

1 14.8 mg/kg 9.9 mg/kg

18.4 mg/kg 7 22.2 mg/kg

13.4 mg/kg 20.5 mg/kg

1.0 mg/kg 0.4 mg/kg 0.8 mg/kg 1

9.6 15.2 mg/kg

6.5 9.2 mg/kg 11.6 14.1 mg/kg 7

 

1 17.7 mg/kg 14.8 mg/kg

19.9 mg/kg 7 23.7 mg/kg

20.2 mg/kg 23.3 mg/kg

1.3 mg/kg 1.6 mg/kg 1.2 mg/kg 1

11.4 16.2 mg/kg

9.2 13.6 mg/kg 13.0 15.8 mg/kg 7

 

FPD-P 0.2 mg/kg
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118 

 

 

 
 

 
 

 

  



119 
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50.0% 1000 271 281 L/10 a 6 8

3 1 3 7

 

 

0.58 mg/kg 0.90 mg/kg

0.80 mg/kg 1  

NH2

FPD-P

0.01 mg/kg
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1.0% 1000 271 281 L/10 a 6 7

2 1 3 7

A3

A4  

A3 A4

 

A3 A4 3 0.01 

mg/kg 1 A3

A4 3 0.008 

mg/kg 1  

A3 A4 PH

NH2 SI

HPLC-FL

0.005 mg/kg
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A3 

 

 

 

 

  



126 

A4 
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AL 50.0% 1000 253 281 L/10 a 6

8 5 1 3 7

 

B  

B 0.2 0.3 

mg/kg 0.1 0.2 mg/kg 0.2 mg/kg  

B

B

0.1 mg/kg

 



129 

 

 

 

 

 

  



130 
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TF 3.4% 1360 271 281 L/10 a 6

7 2 1 3 7

 

 

0.04

0.05 mg/kg 0.08 mg/kg 0.06 mg/kg  

SAX PSA LC-MS/MS

0.01 mg/kg

 

18 5 29
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133 
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1.8% 500 271 281 L/10 a 6 8

3 1 3 7

B1a

B1b 8,9-Z- B1a  

8,9-Z- B1a  

0.05 mg/kg 0.07 mg/kg 0.06 

mg/kg 1

0.044 mg/kg 0.062 mg/kg 0.055 mg/kg

1 8,9-Z- B1a

0.007 mg/kg

0.005 mg/kg  

8,9-Z- B1a

SAX PSA

LC-MS/MS 0.005 mg/kg
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8,9-Z- B1a 
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5.7% 1000 250 281 L/10 a 6

8 5 3 7 14

 

0.09

0.10 mg/kg 0.36 0.46 mg/kg 0.42 0.48 mg/kg

 

0.14 0.38 mg/kg 0.44 0.54 mg/kg 0.63

0.82 mg/kg  

HLB

LC-MS/MS 2)

0.01 mg/kg

3) 2% C18

LC-MS/MS
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142 

  

20.0% 2000 271 281 L/10 a

6 8 3 3 7 14

 

0.03 

mg/kg 0.02 mg/kg  

0.26 mg/kg 0.24 

mg/kg 0.20 mg/kg 3  

SAX PSA LC-MS

0.01 mg/kg
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35.0% 500 250 281 L/10 a 6

7 5 10 13 17

 

0.02 0.03 mg/kg

0.04 0.07 mg/kg 0.02 0.06 mg/kg  

3.94 4.40 mg/kg

7.86 9.42 mg/kg 5.42 6.97 mg/kg  

LC-MS/MS

0.01 mg/kg

 

18 5 29
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3.  

4) DBEDC

PHI

2 50.0%, 700 , 5 , 7 35.0%, 

500 , 5 , 6 40.0%, 500 , 4 , 

8 80.0%, 800 , 3 , 8

 

3

2

2

2

 

PHI

C A

1, 2 3

 

PHI
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1.  C  

 

 

 

 

 

 

  

  

  

  

  

  



150 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.  A 

  

 

 

 

DBEDC  

 

  

  

  

DBEDC  DBEDC  
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4.  

5 PHI

 

PHI

5)

3 64 126  <0.01 0.02 mg/kg

 <0.01 0.19 mg/kg 2)

0.2 mg/kg

PHI

 

9.7 22.2 

mg/kg

6)

70 mg/kg

3

0.2 mg/kg  

2 3

100%

3

80%
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2.  

 

 

 

 
 

 

  

 (kg/ )
1 1.61 0.08 0.07 66 34 58 42
3 1.82 0.08 0.07 71 29 62 38
7 2.15 0.08 0.07 72 28 63 37

7 2.05 0.09 0.01 74 26 8 92

 (mg/kg)  (%)

 (kg/ )
1 2.22 0.12 0.10 78 22 65 35
3 2.24 0.13 0.12 80 20 74 26
7 2.26 0.13 0.13 76 24 76 24

1 2.16 1.32 0.01 81 19 1 99

1 2.16 1.88 0.01 81 19 <1 100
3 2.18 1.59 0.01 78 22 <1 100
7 2.22 1.46 0.02 80 20 1 99

1 2.16 0.21 0.02 81 19 8 92
3 2.18 0.14 0.02 78 22 11 89
7 2.22 0.20 0.02 80 20 8 92

TPN 3 2.48 1.26 0.03 81 19 2 98
7 2.46 1.30 0.02 82 18 1 99

14 2.64 1.20 0.03 83 17 2 98

21 1.77 0.66 0.02 82 18 2 98

7 1.90 0.30 0.01 80 20 3 97

7 1.90 1.69 0.027 80 20 1 99
14 1.98 1.27 0.010 79 21 1 99
21 2.22 0.387 0.009 83 17 2 98

 (mg/kg)  (%)

 (kg/ )
1 1.63 0.15 0.14 74 26 69 31
3 1.88 0.15 0.15 69 31 69 31
7 1.77 0.14 0.14 70 30 70 30

1 1.36 0.95 0.01 76 24 1 99
7 1.09 0.59 0.01 74 26 1 99

1 1.36 0.10 0.02 76 24 15 85
3 1.31 0.10 0.02 76 24 15 85
7 1.09 0.08 0.02 74 26 19 81

7 1.59 0.532 0.006 72 28 1 99

 (mg/kg)  (%)
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3.  

 

 
 

 

 

  

 (kg/ )
1 1.75 0.33 0.01 85 15 3 97
3 1.85 0.24 0.01 87 13 4 96

1 1.75 3.74 0.04 85 15 1 99
3 1.85 3.30 0.02 87 13 1 99
7 1.95 2.94 0.02 86 14 1 99

1 1.75 0.576 0.017 85 15 3 97
3 1.85 0.449 0.020 87 13 4 96
7 1.95 0.342 0.018 86 14 5 95

1 1.75 17.7 14.8 85 15 71 29
3 1.85 21.4 19.7 87 13 80 20
7 1.95 23.7 22.2 86 14 81 19

3 1.72 0.38 0.09 86 14 20 80
7 1.90 0.36 0.09 86 14 22 78

14 1.95 0.14 0.10 84 16 60 40

3 1.72 0.26 0.03 86 14 10 90
7 1.90 0.18 0.03 86 14 14 86

14 1.95 0.13 0.03 84 16 19 81

10 1.59 4.40 0.02 84 16 <1 100
13 1.67 4.20 0.02 85 15 <1 100
17 1.82 3.94 0.03 83 17 1 99

 (mg/kg)  (%)

 (kg/ )
1 1.68 3.58 0.03 83 17 1 99
3 1.70 4.28 0.04 83 17 1 99
7 1.73 3.60 0.03 83 17 1 99

1 1.68 0.484 0.011 83 17 2 98
3 1.70 0.478 0.012 83 17 2 98
7 1.73 0.412 0.012 83 17 2 98

1 1.68 14.8 9.9 83 17 56 44
3 1.70 14.6 9.7 83 17 55 45
7 1.73 20.2 13.4 83 17 55 45

3 1.85 0.53 0.40 85 15 64 36
7 1.73 0.44 0.36 85 15 70 30

14 1.72 0.54 0.46 86 14 73 27

10 1.72 7.86 0.06 84 16 1 99
13 1.73 8.15 0.04 85 15 <1 100
17 1.72 9.42 0.07 85 15 1 99

 (mg/kg)  (%)
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3.  

 

 
 

  

 (kg/ )
1 1.77 4.06 0.04 82 18 1 99
3 1.83 3.35 0.02 84 16 1 99
7 1.83 3.62 0.02 86 14 <1 100

1 1.77 0.581 0.017 82 18 2 98
3 1.83 0.490 0.014 84 16 2 98
7 1.83 0.474 0.016 86 14 3 97

1 1.77 19.9 18.4 82 18 76 24
3 1.83 18.7 17.3 84 16 78 22
7 1.83 23.3 20.5 86 14 76 24

3 1.77 0.75 0.44 83 17 49 51
7 1.80 0.82 0.48 84 16 49 51

14 1.82 0.63 0.42 84 16 56 44

3 1.77 0.20 0.02 83 17 8 92
7 1.80 0.15 0.02 84 16 11 89

14 1.82 0.11 0.02 84 16 15 85

10 1.54 6.23 0.06 81 19 1 99
13 1.64 5.42 0.05 84 16 1 99
17 1.64 6.97 0.02 86 14 <1 100

 (mg/kg)  (%)
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5.  

5 70 75

47 PHI

3 47

0.001 7.64 105 mg/L

log WS PHI PHI PHI

 

100%

47 36% 41% 40%

 

log WS= 3.00 0.30

100% log WS=0.31 5.88

3

PHI

          

7)  
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3.  
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6.  

  

GAP 2

8)

9)  

3 5

5
10) 30

11)

 

FAO/WHO JMPR MRL
12)  

MRL  

5

MRL 8 8

MRL  

5

MRL  

5

 

47 PHI

Mann-Whitney U test 4

3 n=3 n=6

 

PHI 5 90 68%

107 24

2 mg/L  

PHI 5
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7

PHI

5

TPN

27 PHI 5 PHI

1 35 74%

MRL  

PHI 5

PAP

BPMC DBEDC

M 12
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4  

 
(mg/L) 

log WS a

b Mann-Whiteny U test c

PHI PHI PHI 
 

PHI 
 

PHI PHI 

 0.001 3.00 2.7 2.0 2.0 * * * 

 0.00103 2.99 2.8 2.7 3.5 * * * 

 0.00152 2.82 1.8 1.1 1.8 *  * 

 0.004 2.40 3.1 4.8 3.0 * * * 
e 0.0042 2.38 2.0 1.0 2.0    

 0.006 2.22 1.1 1.2 1.2    

 0.012 1.92 6.0 14 10 * * * 
e 0.012 1.92 3.0 4.0 4.0 * * * 

 0.0141 1.85 1.3 1.6 1.0 *   

 0.02 1.70 3.5 3.3 3.0 * * * 
d 0.0225 1.65  2.2 1.7   * 

 0.0231 1.64 3.2 4.3 3.0 * * * 

 0.0281 1.55 2.7 2.7 3.7 * * * 

 0.0299 1.52 2.1 1.6 2.4 * * * 

 0.0754 1.12 1.8 2.0 1.3 * *  
e 0.08 1.10 3.0 3.0 3.0 * * * 

 0.107 0.97 1.1 1.4 1.6    

 0.111 0.95 1.1 1.2 1.3    

 0.3 0.52 3.3 3.0 3.0 * * * 

 0.52 0.28 2.3 2.0 2.0 * * * 

TPN 0.81 0.09 4.9 4.7 9.7 * * * 
d,e 0.88 0.06   1.0    

e 1.21 0.08 3.0 4.0 3.0 * * * 

 1.7 0.23 7.1 3.4 7.5 * * * 

 2 0.30 1.2 1.1 1.1    

a  
b  
c * 5% 1%  
d PHI  
e 0.01 mg/kg   
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4  

 
(mg/L) 

log WS a

b Mann-Whiteny U test c

PHI PHI PHI 
 

PHI 
 

PHI PHI 

 2.06 0.31 3.1 3.6 4.3 * * * 

 2.61 0.42 3.0 3.0 3.0 * * * 

 3.3 0.52 33 40 48 * * * 
e 7.53 0.88 6.8 8.7 20 * * * 

PAP 10 1.00 6.0 14 15 * * * 

 10.2 1.01 6.6 6.3 7.3 * * * 

 15 1.18 3.8 8.5 7.5 * * * 

 27.7 1.44 9.0 16 41 * * * 
d 49.2 1.69   7.5   * 

 57.5 1.76 7.0 5.0 3.0 * * * 
e 60 1.78 12 18 8.0 * *  

 89 1.95 2.5 3.0 2.0 * * * 

 185 2.27 3.8 3.6 3.7 * * * 

 290 2.46 6.0 2.0 1.0 * *  

 304 2.48 3.5 3.7 2.7 * * * 

BPMC 420 2.62 32 22 13 * * * 

 890 2.95 8.5 5.5 7.0 * * * 

DBEDC e 1530 3.18 6.6 5.8 5.8 * * * 

M d,e 26000 4.41   9.0   * 
d,e 100000 5.00  2.0 1.0    

d 228000 5.36  4.1 3.4  * * 

 

 
764000 5.88 6.8 6.8 5.3 * * * 

a  
b  
c * 5% 1%  
d PHI  
e 0.01 mg/kg   
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[ ] 

25 13 3

LC-MS/MS

 

3

PHI

PHI

2

 

5

PHI

PHI

2

PHI

PHI

80%
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JMPR

MRL 12) a

b

5

70 75

47

132

25 19% 5

90 68% a b

35 74%

MRL a b

PHI 5

12 26%

5
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[ ] 

5 70 75

82 87

PHI

82 87 75

44 5 31

8 Codex

25% 13) 23

6 8 7 13

8  

47 PHI

PHI

5 68%

19% 35 MRL

12

 

25 13
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5  

 
 

  

* S28-9 DBEDC 20.0% 500 4
* S28-17 TPN SDS 40.0% 700 3 5

(*) S24 -2 15.0% 1000 1
(*) S25 -1  20.0% 2000 4
* S28-16  1.8% 500 3
* S25-1 40.0% 1000 5

(*) S24 -3 50.0% 1000 4
* S25-2 DF 30.0% 2000 4
* S24-2 10.0% 2000 2
* S28-22 80 80.0% 400 14 5
* S24-3 BASF 44.2% 2000 3
* S26-3 16.0% 2000 3
* S28-21 5.0% 2000 14 3
* S24-5 9.4% 1000 4
* S24-6 30.0% 2000 1
* S28-2  5.0% 2500 1
* S28-3  10.0% 2000 3
* S24-7 TF 3.4% 1360 2
* S24-8 20.0% 1000 2
* S28-5 6.0% 1000 5
* S25-4 2.4% 600 7 5
* S24-9 30.0% 2500 3
* S24-10 25.0% 5000 2
* S26-7 40.0% 700 14 4
* S28-15 30.0% 2000 3

(*) S24 -4  10.0% 2000 3
* S25-8 EW 10.0% 2000 3 1
* S28-4 1.4% 2000 5
* S26-13 30.0% 3000 5
* S26-12 10.0% 1000 7 3
* S28-13 20.0% 1000 1
* S25-9 2.0% 1000 4
* S26-10 20.0% 1000 3 2

(*) S25-15 10.0% 1000 2
* S24-13 22.5% 2500 3
* S28-7 5.0% 1000 3
* S24-14 10.0% 1000 4

(*) S25 -6 20.0% 1000 3
* S28-19 20 20.0% 2000 3 2
* S28-14 20.0% 2000 2

(*) S24 -6 DF 10.0% 2000 2
* S25-11 20.0% 2000 5
* S25-14 20.0% 2000 3

(*) S24-15 BASF 50.0% 1000 3
* 
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6  

 

  

* S24-1 CBC 3.0% 1000 5
M24-1 750

* S26-2 BPMC 50.0% 1500 3
M26-7 4

* S26-5 PAP 50.0% 1000 3 3
M26-10 4

* S26-15 40.0% 1000 4
M24-3 5

* S26-9 20.0% 1000 3 3
M25-4 4

* S25-10 BASF 10.0% 2000 7 4
M25-13 3

* S24-11  50.0% 5000 3 4
M25-12 4000

(*) S25 -2 12.0% 10000 4
M25 -2

* S26-11 8.0% 500 7 2
M27-13 18.0%

* S26-8 20.0% 2000 3 3
M26-11 8000

* S28-1 5.0% 1000 4
M26-15 1500 5

* S26-4 MEP 50.0% 700 3 6
M26-12 1000 5

* S28-8 5.7% 1000 5
M28-11 3

* S28-20 AL 50.0% 1000 3 5
M28-8

* S28-25 1.0% 1000 7 2
M28-7

* S25-13 M  3.3% 800 7 3
M24-15 3

* S28-12 35.0% 500 5
M28-13 10

* S28-6  1.0% 1000 3
M27-7 2

* S28-18 25.0% 2000 3 5
M27-12 10

* S25-7 M 70.0% 1500 5
M27-9 3

* S26-14 50.0% 2000 5
M28-3 3

* S28-23 23.5% 1000 7 3
M28-3 1500

* S25-5 15.0% 1000 7 3
M27-1

* S28-10 50.0% 1000 6
M28-6 3

* S28-24 80.0% 400 7 7
M26-1 5

(*) S25 -5  5.0% 2000 2
M25 -5 2.5% 1000

(*) S25 -4  20 20.0% 1000 3
M25 -4 2000

(*) S25 -3 10.0% 4000 5
M25 -3 6000 3

* S25-3 20.0% 2000 7 2
(*) M24 -2 3
(*) S24 -1 DMTP 36.0% 1000 3 5
* M26-9 2

50.0% 1000 21 5
* M26-5 2000 3

* 
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7  

 
 

8  

 
  

* S24-4 10.0% 2000 2
* S24-12 6.7% 1500 3
* S25-6 30.0% 2000 2
* S25-12 23.3% 2000 2
* S26-1 70.0% 400 4
* S26-6 45.0% 1000 30 4
* S28-11 50.0% 700 5

(*) S24 -5 15.0% 1000 2
* 

* M24-16 40.0% 2000 4
* M25-1 17.7% 2000 4
* M25-11 18.0% 2000 6
* M25-14 5.0% 1000 3 5
* M25-16 1.0% 2000 4
* M26-4 10.0% 2000 3 2
* M26-6 8.7% 1000 3
* M26-8 0.2% 1000 3 2
* M28-2 40.0% 500 4
* M28-5 80.0% 800 3
* M28-12 20.0% 2000 3 3

(*) M24 -1 5.0% 2000 3
(*) M24 -4 10.0% 1000 4

* 
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