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 AB605243 AdV-53

 AB330103 AdV-22

 20131604 Kumamoto/2013

 20131529 Kumamoto/2013

 20121537 Kumamoto/2012

 20121515 Kumamoto/2012

 20121506 Kumamoto/2012

 20101548 Kumamoto/2010

 20101544 Kumamoto/2010

 20101543 Kumamoto/2010

 20101527 Kumamoto/2010

 20101526 Kumamoto/2010

 20101525 Kumamoto/2010

 20101524 Kumamoto/2010

 20101523 Kumamoto/2010

 20101522 Kumamoto/2010

 20101519 Kumamoto/2010

 20101507 Kumamoto/2010

 20101504 Kumamoto/2010

 AB330130 AdV-49

 20131586 Kumamoto/2013

 AB330089 AdV-8

 20131584 Kumamoto/2013

 20131559 Kumamoto/2013

 20131555 Kumamoto/2013

 20131544 Kumamoto/2013

 20111532 Kumamoto/2011

 20121540 Kumamoto/2012

 AB330097 AdV-16

 AB330085 AdV-4

 20121536 Kumamoto/2012

 20121561 Kumamoto/2012

 20121577 Kumamoto/2012

 20121581 Kumamoto/2012

 20121584 Kumamoto/2012

 20121596 Kumamoto/2012

 20131511 Kumamoto/2013

 20131515 Kumamoto/2013

 20121546 Kumamoto/2012

 20121592 Kumamoto/2012

 AB330100 AdV-19

 AB330107 AdV-26

 AB330111 AdV-30

 20121545 Kumamoto/2012

 20121576 Kumamoto/2012

 20131531 Kumamoto/2013

 20131562 Kumamoto/2013

 20131575 Kumamoto/2013

 20131581 Kumamoto/2013

 AB330118 AdV-37

 20121538 Kumamoto/2012

 AB448770 AdV-54

 20121532 Kumamoto/2012

 20121526 Kumamoto/2012

 20121523 Kumamoto/2012

 20121517 Kumamoto/2012

 20081583 Kumamoto/2008

 20081579 Kumamoto/2008

 20081577 Kumamoto/2008

 20081576 Kumamoto/2008

 AB330090 AdV-9

 AB330113 AdV-32

 AB330104 AdV-23

 AB330110 AdV-29

 20101505 Kumamoto/2010

 20101512 Kumamoto/2010

 20101513 Kumamoto/2010

 20101529 Kumamoto/2010

 20101533 Kumamoto/2010

 20101535 Kumamoto/2010
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 20101563 Kumamoto/2010

 20121516 Kumamoto/2012

 20121518 Kumamoto/2012

 20121524 Kumamoto/2012

 20121542 Kumamoto/2012

 20121563 Kumamoto/2012

 20121569 Kumamoto/2012

 20121570 Kumamoto/2012

 20121594 Kumamoto/2012

 20131502 Kumamoto/2013

 20131505 Kumamoto/2013

 20131513 Kumamoto/2013

 20131520 Kumamoto/2013

 20131532 Kumamoto/2013

 20131612 Kumamoto/2013

 20131621 Kumamoto/2013

 AB330096 AdV-15

 HM770721 AdV-56

 AB330088 AdV-7

 20101542 Kumamoto/2010

 20131508 Kumamoto/2013

 20131523 Kumamoto/2013
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 20101504 Kumamoto/2010
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 20101543 Kumamoto/2010

 20101544 Kumamoto/2010

 20101548 Kumamoto/2010

 20121506 Kumamoto/2012

 20131529 Kumamoto/2013
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 20101523 Kumamoto/2010

 20101524 Kumamoto/2010
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 20101527 Kumamoto/2010

 20101526 Kumamoto/2010

 AB448770 AdV-54

 20081576 Kumamoto/2008

 20081577 Kumamoto/2008

 20081579 Kumamoto/2008

 20081583 Kumamoto/2008

 20121517 Kumamoto/2012

 AJ854486 AdV-9
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 20101505 Kumamoto/2010
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 20101535 Kumamoto/2010
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 20121515 Kumamoto/2012
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 20131532 Kumamoto/2013

 20131621 Kumamoto/2013
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  RSD   

1-  82.7 3.9 LC/MS/MS 

2 3 5-  91.3 4.0 GC/MS 

2 4-D 93.5 1.7 LC/MS/MS 

2 4-  67.1 2.4 GC/MS 

2 6-  23.3 5.2 GC/MS 

3 4 5-  95.9 2.2 GC/MS 

4-  78.2 1.5 LC/MS/MS 

cis-  109.4 7.8 LC/MS/MS 

DBEDC 104.7 5.4 LC/MS/MS 

EPN 86.9 4.3 GC/MS 

EPTC 100.3 4.5 LC/MS/MS 

MCPA 93.7 2.7 LC/MS/MS 

MCPB 95.5 2.8 LC/MS/MS 

MPMC 88.5 0.4 GC/MS 

o p'-DDT 78.9 4.6 GC/MS 

p p'-DDD 82.6 9.0 GC/MS 

p p'-DDE 72.3 10.7 GC/MS 

p p'-DDT 73.3 4.5 GC/MS 

swep 88.5 5.6 GC/MS 

TCMTB 113.6 12.5 LC/MS/MS 

trans-  109.9 8.6 LC/MS/MS 

XMC 85.9 0.7 GC/MS 

-BHC 84.8 1.5 GC/MS 

-BHC 80.8 4.6 GC/MS 

-BHC 83.7 4.2 GC/MS 

-BHC 81.4 3.2 GC/MS 

-  77.7 9.4 GC/MS 

-  86.2 8.7 GC/MS 

-  74.4 5.3 GC/MS 

-  86.4 6.9 GC/MS 

-  86.1 4.7 GC/MS 

 97.0 2.5 LC/MS/MS 

1 101.3 1.7 GC/MS 

2 79.9 4.5 GC/MS 

 87.1 5.4 GC/MS 

 156.5 7.7 LC/MS/MS 

 95.4 3.0 LC/MS/MS 

-S-  93.3 0.8 LC/MS/MS 

 105.1 2.2 LC/MS/MS 

 93.0 10.7 LC/MS/MS 

 88.1 3.8 GC/MS 

 116.5 3.9 LC/MS/MS 

 51.2 1.8 LC/MS/MS 

  RSD   

 103.3 1.2 LC/MS/MS 

 90.1 8.0 GC/MS 

 92.9 4.8 LC/MS/MS 

 108.1 2.9 LC/MS/MS 

 87.0 10.0 GC/MS 

 94.7 15.9 LC/MS/MS 

 101.6 5.3 LC/MS/MS 

B1a 100.9 5.3 LC/MS/MS 

 67.4 7.0 GC/MS 

 89.7 1.2 GC/MS 

 81.8 7.2 GC/MS 

 84.5 7.3 GC/MS 

 81.1 3.4 GC/MS 

 98.3 8.6 LC/MS/MS 

 95.0 6.3 LC/MS/MS 

 104.2 3.8 LC/MS/MS 

 88.3 8.0 LC/MS/MS 

 48.6 4.6 GC/MS 

1 88.2 7.8 GC/MS 

2 87.2 1.0 GC/MS 

 104.7 0.7 LC/MS/MS 

 89.6 6.2 GC/MS 

 108.9 7.2 LC/MS/MS 

 89.3 6.1 GC/MS 

 94.7 4.8 LC/MS/MS 

 88.5 3.2 GC/MS 

 0.0 0.0 GC/MS 

 103.7 5.7 LC/MS/MS 

 85.2 2.9 GC/MS 

 93.7 3.4 GC/MS 

 87.4 5.3 GC/MS 

 84.9 7.8 GC/MS 

 81.2 3.2 GC/MS 

 125.1 9.0 LC/MS/MS 

 121.5 10.6 LC/MS/MS 

 90.2 10.1 GC/MS 

 79.9 13.3 GC/MS 

 108.6 11.1 LC/MS/MS 

 85.7 2.5 GC/MS 

 112.9 5.8 LC/MS/MS 

 79.6 6.5 GC/MS 

 91.8 5.0 LC/MS/MS 

 112.5 7.6 LC/MS/MS 



  

  RSD   

 100.2 3.2 LC/MS/MS 

 107.4 3.7 LC/MS/MS 

 144.6 7.4 LC/MS/MS 

 113.0 6.2 LC/MS/MS 

 98.4 0.7 LC/MS/MS 

P 81.4 3.2 GC/MS 

 76.8 4.6 GC/MS 

 102.8 0.4 LC/MS/MS 

 90.5 5.5 GC/MS 

 86.0 6.0 GC/MS 

 88.9 4.2 LC/MS/MS 

 86.9 4.3 GC/MS 

 91.3 0.4 GC/MS 

 86.3 4.6 GC/MS 

 104.5 2.6 LC/MS/MS 

 84.4 3.4 LC/MS/MS 

 86.3 4.5 GC/MS 

 84.1 4.7 GC/MS 

 103.2 2.3 LC/MS/MS 

 56.0 3.5 GC/MS 

 75.2 4.5 GC/MS 

 110.8 6.9 LC/MS/MS 

 8 9Z 100.5 6.8 LC/MS/MS 

 B1a 99.1 6.1 LC/MS/MS 

 B1b 101.1 2.2 LC/MS/MS 

 B1a 101.1 11.1 LC/MS/MS 

 B1b 102.7 11.8 LC/MS/MS 

  
B1a 

98.0 5.4 LC/MS/MS 

  
B1a 

90.8 6.8 LC/MS/MS 

  
B1b 

119.1 10.1 LC/MS/MS 

 81.2 2.9 GC/MS 

 87.0 5.9 GC/MS 

 120.7 1.4 LC/MS/MS 

 92.1 1.4 LC/MS/MS 

 81.3 7.9 LC/MS/MS 

 102.6 1.4 LC/MS/MS 

 82.1 5.1 GC/MS 

 133.7 10.7 LC/MS/MS 

( ) 117.5 2.7 LC/MS/MS 

5Z 102.5 4.1 LC/MS/MS 

 104.2 2.7 LC/MS/MS 

 80.5 2.9 GC/MS 

 76.6 7.5 GC/MS 

 86.2 2.7 GC/MS 

 75.7 0.6 GC/MS 

  RSD   

 0.0 0.0 GC/MS 

 102.1 7.8 LC/MS/MS 

 108.8 6.1 LC/MS/MS 

 83.4 1.7 GC/MS 

 94.3 0.7 GC/MS 

 0.0 0.0 GC/MS 

 102.6 3.8 LC/MS/MS 

 80.8 6.3 GC/MS 

 80.1 1.8 GC/MS 

 86.0 3.0 GC/MS 

 104.6 2.9 LC/MS/MS 

 82.5 6.2 GC/MS 

 81.5 3.4 GC/MS 

 69.8 7.8 GC/MS 

 76.8 19.8 LC/MS/MS 

 0.0 0.0 GC/MS 

 63.0 16.1 GC/MS 

 116.0 0.6 LC/MS/MS 

 97.7 4.6 LC/MS/MS 

 116.1 3.2 LC/MS/MS 

 92.6 7.6 LC/MS/MS 

 102.3 5.0 LC/MS/MS 

 106.7 8.4 LC/MS/MS 

 97.0 6.7 LC/MS/MS 

 96.8 9.1 LC/MS/MS 

 110.0 0.3 LC/MS/MS 

 85.0 3.2 LC/MS/MS 

 92.7 0.7 LC/MS/MS 

 82.9 6.0 GC/MS 

 106.8 6.5 LC/MS/MS 

 79.4 3.5 GC/MS 

 94.2 8.5 LC/MS/MS 

 107.0 8.7 LC/MS/MS 

 88.9 6.6 LC/MS/MS 

 103.7 1.8 LC/MS/MS 

 123.7 4.7 LC/MS/MS 

 84.8 5.0 GC/MS 

 84.2 3.6 GC/MS 

 83.8 8.4 GC/MS 

 85.8 6.6 GC/MS 

 85.1 7.9 GC/MS 

 92.6 20.6 LC/MS/MS 

 91.1 5.4 LC/MS/MS 

 81.7 1.4 GC/MS 

 141.1 5.9 LC/MS/MS 



  

  RSD   

 116.2 1.9 LC/MS/MS 

 0.0 0.0 GC/MS 

 73.7 4.9 GC/MS 

 88.5 6.9 GC/MS 

1 82.9 9.3 GC/MS 

2 88.4 5.9 GC/MS 

 83.3 6.8 GC/MS 

 119.6 5.7 LC/MS/MS 

 73.4 2.9 GC/MS 

 93.4 2.2 GC/MS 

 92.3 5.4 GC/MS 

 0.0 0.0 GC/MS 

1 30.5 2.7 GC/MS 

 85.8 4.0 GC/MS 

1 76.7 2.5 GC/MS 

2 87.4 1.7 GC/MS 

 103.6 17.0 LC/MS/MS 

 95.8 4.5 LC/MS/MS 

 113.4 14.8 LC/MS/MS 

 107.6 5.7 LC/MS/MS 

1 82.3 3.9 GC/MS 

2 83.9 2.1 GC/MS 

 103.3 2.0 LC/MS/MS 

 78.9 6.1 GC/MS 

 75.1 15.2 LC/MS/MS 

 82.2 2.5 LC/MS/MS 

 55.8 4.4 GC/MS 

 89.1 5.7 GC/MS 

 86.9 5.5 GC/MS 

 95.2 4.1 LC/MS/MS 

 147.5 13.1 LC/MS/MS 

 83.1 1.4 GC/MS 

 74.6 5.8 GC/MS 

 72.9 1.3 GC/MS 

 101.5 1.1 LC/MS/MS 

1 86.0 7.2 GC/MS 

2 84.1 3.1 GC/MS 

 90.8 3.4 GC/MS 

 100.9 7.4 GC/MS 

 45.9 6.5 GC/MS 

 76.6 6.9 GC/MS 

 107.1 2.1 LC/MS/MS 

 101.4 3.6 LC/MS/MS 

1 81.6 9.8 GC/MS 

2 81.1 2.1 GC/MS 

  RSD   

3 81.3 4.4 GC/MS 

4 83.3 3.9 GC/MS 

 108.3 2.9 LC/MS/MS 

 103.7 4.9 LC/MS/MS 

 82.7 4.7 GC/MS 

( ) 98.4 7.0 LC/MS/MS 

B1 85.7 0.7 LC/MS/MS 

 83.9 2.5 GC/MS 

 97.0 7.2 LC/MS/MS 

1 86.2 4.0 GC/MS 

2 83.6 3.6 GC/MS 

3 79.2 7.2 GC/MS 

4 77.4 9.1 GC/MS 

 93.2 1.4 LC/MS/MS 

 92.5 6.6 GC/MS 

 107.5 8.3 LC/MS/MS 

 87.5 3.5 GC/MS 

 93.6 3.4 GC/MS 

 99.3 4.2 LC/MS/MS 

 84.8 11.8 GC/MS 

 82.6 6.2 GC/MS 

 80.8 5.6 GC/MS 

(E) 117.3 4.9 LC/MS/MS 

(Z) 108.3 3.9 LC/MS/MS 

 79.7 5.3 GC/MS 

 100.1 5.5 GC/MS 

 96.2 2.5 LC/MS/MS 

 58.8 1.7 LC/MS/MS 

 88.0 7.8 GC/MS 

 A 106.1 2.1 LC/MS/MS 

 D 102.3 2.0 LC/MS/MS 

 109.0 6.5 LC/MS/MS 

 92.5 2.9 LC/MS/MS 

( ) 102.3 1.5 LC/MS/MS 

 109.8 2.6 LC/MS/MS 

 127.5 10.9 LC/MS/MS 

 81.6 4.5 GC/MS 

 106.2 3.1 LC/MS/MS 

 87.2 3.3 GC/MS 

( ) 95.2 2.0 LC/MS/MS 

 94.1 7.2 LC/MS/MS 

 51.9 8.5 GC/MS 

 80.5 3.4 GC/MS 

 105.6 3.3 LC/MS/MS 

 111.3 5.4 LC/MS/MS 



  

  RSD   

 100.0 6.5 LC/MS/MS 

 99.7 6.6 LC/MS/MS 

 122.8 1.4 LC/MS/MS 

 102.1 2.7 LC/MS/MS 

 94.6 2.9 LC/MS/MS 

 103.4 9.5 LC/MS/MS 

 95.8 2.0 LC/MS/MS 

 114.3 1.2 LC/MS/MS 

 98.7 0.8 LC/MS/MS 

 77.4 3.3 GC/MS 

 80.1 3.0 GC/MS 

 116.3 2.4 LC/MS/MS 

 93.0 4.1 GC/MS 

 79.6 5.9 GC/MS 

 66.0 5.1 GC/MS 

 94.3 3.2 LC/MS/MS 

 106.9 2.4 LC/MS/MS 

 82.1 2.6 GC/MS 

 86.6 1.0 GC/MS 

 109.3 7.6 LC/MS/MS 

 81.0 10.2 GC/MS 

1 91.1 2.0 GC/MS 

2 84.5 2.8 GC/MS 

 90.0 4.1 GC/MS 

 87.8 1.8 GC/MS 

 134.5 10.0 LC/MS/MS 

 102.8 8.7 LC/MS/MS 

 93.1 9.7 LC/MS/MS 

1 95.3 8.0 LC/MS/MS 

2 120.3 15.3 LC/MS/MS 

 77.4 0.7 GC/MS 

 89.1 7.8 LC/MS/MS 

-S-  134.2 21.5 LC/MS/MS 

1 86.3 1.8 GC/MS 

2 83.8 5.3 GC/MS 

 85.6 5.9 GC/MS 

 85.5 5.0 GC/MS 

 77.8 4.2 GC/MS 

 86.3 5.1 GC/MS 

 100.8 5.8 LC/MS/MS 

 82.8 9.9 LC/MS/MS 

 106.3 11.9 LC/MS/MS 

 109.8 5.2 LC/MS/MS 

 123.7 1.0 LC/MS/MS 

 86.2 3.2 GC/MS 

  RSD   

 67.0 6.0 GC/MS 

 92.9 10.5 LC/MS/MS 

 93.2 2.4 LC/MS/MS 

 112.0 2.1 LC/MS/MS 

 111.7 1.0 LC/MS/MS 

 104.5 0.7 LC/MS/MS 

 99.0 4.5 LC/MS/MS 

 115.2 2.8 LC/MS/MS 

 77.7 4.2 GC/MS 

 108.1 14.9 LC/MS/MS 

 105.2 2.0 LC/MS/MS 

 82.3 3.1 GC/MS 

 102.3 2.7 LC/MS/MS 

 81.0 2.3 GC/MS 

 90.0 8.3 GC/MS 

 103.2 3.6 LC/MS/MS 

 83.1 5.4 GC/MS 

 86.2 0.3 GC/MS 

 85.6 3.2 GC/MS 

 88.9 4.6 GC/MS 

 74.5 4.0 LC/MS/MS 

 113.0 3.0 LC/MS/MS 

 98.6 5.6 LC/MS/MS 

 73.1 0.5 GC/MS 

 81.2 2.1 GC/MS 

 108.4 7.4 LC/MS/MS 

 112.7 4.1 LC/MS/MS 

 108.5 4.0 LC/MS/MS 

 105.4 2.3 LC/MS/MS 

 97.9 1.4 LC/MS/MS 

 85.2 2.6 GC/MS 

 87.8 2.6 GC/MS 

 75.1 1.3 GC/MS 

 111.6 8.2 LC/MS/MS 

 88.4 8.2 LC/MS/MS 

 95.4 7.0 LC/MS/MS 

 102.5 6.6 LC/MS/MS 

 74.9 6.7 GC/MS 

 86.5 1.8 GC/MS 

 79.2 5.7 GC/MS 

 89.7 7.5 GC/MS 

 87.2 4.1 GC/MS 

 104.7 4.1 LC/MS/MS 

 87.2 3.8 LC/MS/MS 

 108.1 0.9 LC/MS/MS 



  

  RSD   

 104.4 5.6 LC/MS/MS 

 84.1 2.8 GC/MS 

 80.4 2.8 GC/MS 

 87.6 5.1 GC/MS 

 102.6 1.7 LC/MS/MS 

 91.3 5.9 GC/MS 

 92.9 7.7 LC/MS/MS 

 80.8 1.7 GC/MS 

 53.3 2.9 LC/MS/MS 

 94.4 7.4 LC/MS/MS 

1 83.1 3.7 GC/MS 

2 84.6 4.1 GC/MS 

 107.5 5.6 LC/MS/MS 

 64.5 0.6 GC/MS 

 83.0 3.5 GC/MS 

 104.7 3.1 LC/MS/MS 

 84.7 2.4 GC/MS 

-E 90.0 5.8 GC/MS 

-Z 91.4 4.8 GC/MS 

 85.6 11.9 GC/MS 

 87.4 2.9 GC/MS 

 91.3 3.4 LC/MS/MS 

 80.9 4.1 GC/MS 

 83.0 7.8 GC/MS 

 78.4 3.2 GC/MS 

 77.7 12.6 GC/MS 

 86.4 4.6 GC/MS 

 87.0 5.0 GC/MS 

 87.0 3.7 GC/MS 

1 92.6 4.6 GC/MS 

2 88.9 2.1 GC/MS 

 90.6 3.8 GC/MS 

 105.3 1.5 LC/MS/MS 

1 79.0 4.8 GC/MS 

2 78.3 5.0 GC/MS 

 82.7 1.3 GC/MS 

-E 79.8 1.3 GC/MS 

-Z 80.9 3.5 GC/MS 

 104.5 5.3 LC/MS/MS 

 77.6 5.7 GC/MS 

 92.1 2.6 GC/MS 

 105.6 4.2 LC/MS/MS 

 88.4 5.4 GC/MS 

 99.1 1.2 LC/MS/MS 

1 83.4 4.5 GC/MS 

  RSD   

2 88.0 2.0 GC/MS 

(E) 99.6 1.7 LC/MS/MS 

(Z) 96.6 2.1 LC/MS/MS 

 86.2 7.7 GC/MS 

 85.1 5.7 GC/MS 

 35.2 3.8 GC/MS 

 0.0 0.0 GC/MS 

 111.5 6.0 LC/MS/MS 

 84.5 6.3 GC/MS 

 84.3 3.6 GC/MS 

 101.6 4.6 LC/MS/MS 

 89.6 2.6 GC/MS 

 101.9 19.7 LC/MS/MS 

 82.5 0.2 GC/MS 

 92.2 1.5 LC/MS/MS 

 105.8 1.0 LC/MS/MS 

 94.5 4.3 LC/MS/MS 

 90.8 7.2 GC/MS 

 90.3 1.1 GC/MS 

 100.5 6.0 LC/MS/MS 

 84.2 6.4 GC/MS 

 92.1 1.8 LC/MS/MS 

 111.1 10.6 LC/MS/MS 

 103.3 4.1 LC/MS/MS 

 16.6 8.7 GC/MS 

1 82.1 4.3 GC/MS 

2 71.7 4.9 GC/MS 

 89.5 4.5 GC/MS 

 96.4 3.2 LC/MS/MS 

 108.7 4.1 LC/MS/MS 

 96.9 6.9 GC/MS 

 88.5 5.3 GC/MS 

1 83.4 1.7 GC/MS 

2 79.5 1.6 GC/MS 

 118.2 4.9 LC/MS/MS 

 98.2 4.5 LC/MS/MS 

 118.2 4.5 LC/MS/MS 

 113.1 8.0 LC/MS/MS 

 92.8 3.1 GC/MS 

 85.7 4.4 GC/MS 

 104.2 5.5 LC/MS/MS 

 111.8 1.0 LC/MS/MS 

 76.1 1.7 LC/MS/MS 

 87.7 3.9 GC/MS 

 83.6 2.0 GC/MS 



  

  RSD   

 81.9 3.7 GC/MS 

 77.6 4.2 GC/MS 

( ) 101.5 2.3 LC/MS/MS 

TFNA 96.2 1.4 LC/MS/MS 

TFNG 82.1 6.2 LC/MS/MS 

 95.5 5.7 LC/MS/MS 

 84.3 8.8 GC/MS 

 106.4 11.7 LC/MS/MS 

 85.8 6.6 GC/MS 

 100.9 4.3 LC/MS/MS 

1 82.5 2.6 GC/MS 

2 94.8 3.4 GC/MS 

 109.2 3.5 LC/MS/MS 

 78.4 5.1 GC/MS 

 101.5 4.8 LC/MS/MS 

 83.8 2.1 GC/MS 

 100.0 7.2 LC/MS/MS 

 89.8 2.2 LC/MS/MS 

1 80.3 2.4 GC/MS 

2 86.5 6.1 GC/MS 

 90.5 7.7 GC/MS 

 139.8 2.2 LC/MS/MS 

1 76.7 12.8 GC/MS 

2 93.4 2.1 GC/MS 

 84.0 5.0 GC/MS 

 88.2 6.6 GC/MS 

 96.6 1.4 LC/MS/MS 

 81.7 7.8 GC/MS 

 79.2 6.7 GC/MS 

 84.6 6.1 GC/MS 

 82.6 3.8 GC/MS 

 79.3 5.5 GC/MS 

 87.9 6.3 LC/MS/MS 

 38.6 1.4 GC/MS 

 102.1 7.8 LC/MS/MS 

 139.4 5.7 LC/MS/MS 

 51.2 10.8 GC/MS 

 107.3 2.2 LC/MS/MS 

 90.9 8.0 LC/MS/MS 

 95.1 5.4 GC/MS 

 94.3 7.5 GC/MS 

 73.4 5.0 GC/MS 

 72.5 4.8 GC/MS 

1 78.0 4.1 GC/MS 

2 81.3 3.1 GC/MS 

  RSD   

 107.8 2.8 LC/MS/MS 

 93.2 3.5 LC/MS/MS 

 111.2 1.1 LC/MS/MS 

 104.0 3.6 LC/MS/MS 

 87.6 5.5 GC/MS 

 106.4 9.2 LC/MS/MS 

 78.0 2.5 GC/MS 

 117.2 11.2 LC/MS/MS 

 85.0 6.1 GC/MS 

 77.7 2.4 GC/MS 

 87.8 6.2 GC/MS 

 85.4 2.4 GC/MS 

 84.4 4.1 GC/MS 

 110.2 1.8 LC/MS/MS 

-1 94.1 1.3 GC/MS 

-2 86.6 3.6 GC/MS 

 87.9 5.9 GC/MS 

 82.6 6.4 GC/MS 

 96.7 1.9 LC/MS/MS 

 109.9 8.0 LC/MS/MS 

 80.0 3.1 GC/MS 

 81.2 9.0 GC/MS 

 70.3 3.0 GC/MS 

 88.9 7.4 GC/MS 

 87.3 2.8 GC/MS 

 107.7 5.8 LC/MS/MS 

 101.7 6.8 LC/MS/MS 

 91.8 1.5 LC/MS/MS 

 98.9 1.3 LC/MS/MS 

 98.0 2.4 LC/MS/MS 

 102.5 2.1 LC/MS/MS 

 79.5 3.7 GC/MS 

 96.6 11.5 LC/MS/MS 

 92.4 1.8 LC/MS/MS 

 95.9 1.5 LC/MS/MS 

 83.3 2.7 GC/MS 

 84.6 5.7 LC/MS/MS 

 85.9 3.7 GC/MS 

 0.0 0.0 GC/MS 

 88.1 5.7 GC/MS 

 114.6 1.2 LC/MS/MS 

 65.1 1.2 GC/MS 

 85.3 5.8 GC/MS 

-Z 96.4 3.4 GC/MS 

-E 87.3 5.2 GC/MS 



  

  RSD   

 82.8 5.8 GC/MS 

 86.3 7.5 GC/MS 

 82.9 3.9 GC/MS 

 86.9 5.5 GC/MS 

 146.4 1.9 LC/MS/MS 

 78.7 4.5 GC/MS 

 86.6 4.7 GC/MS 

 101.3 6.3 LC/MS/MS 

 87.9 3.0 GC/MS 

 91.1 4.4 LC/MS/MS 

 106.4 3.9 LC/MS/MS 

 105.7 9.9 LC/MS/MS 

 92.7 15.2 LC/MS/MS 

 94.3 8.9 GC/MS 

 103.0 6.4 LC/MS/MS 

 105.1 2.9 LC/MS/MS 

1 79.9 1.6 GC/MS 

2 81.8 4.6 GC/MS 

 96.1 11.2 LC/MS/MS 
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15 mL 20

0.45 µm

DX-500

Na+ Ca2+ Mg2+

K+ NH4
+ SO4

2- NO3
- Cl- 8  

HNO3 5 mL H2O2 1 mL HF 1 mL

Multiwave 3000

200 20

EVAP8

5% HNO3 20 mL

ICP-MS 7500ce

Be Na Mg

Al K Ca V Cr Mn Fe Co Ni Cu Zn As

Se Mo Ag Cd Sb Ba Tl Pb Th U 25
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18 Zn
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10 Pb Zn

4 19~24 Pb/Zn

0.76 Pb 31 ng/m3, Zn 41 ng/m3

0.80 Pb 25 Zn 31 0.83 Pb 31 Zn

37

Pb

35 45 ng/m3

Zn 60

102 ng/m3

Pb/Zn 0.58 0.44

Pb/Zn

 0.85 0.88  0.78 0.76

1

Pb/Zn

~ Zn



Pb/Zn

Pb Zn

Pb Zn

 

11 As V

4 19~24

As/V 1.7 As 3.0 ng/m3, V 1.8 ng/m3

2.4 As 2.4 V 0.99 2.6 As 2.9 V 1.1

2 As/V

4 1~12

As V As/V
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V
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PFCs  

LAS  

27 2 20  

 

 

 

PFCs

LAS PFC

PFCs LAS

 

 

LC/MS/MS PFCs LAS

 

PFCs

PFOS

PFS

PFOA

PFA PFOS PFOA

1),2)

PFOS

POPs

PFOS PFOA

PFOS

PFOA

3),4)  

LAS 1

25 3

PFCs LAS

1 MRM  

m/z V

4 PFBS 299 80 37

6 PFHxS 399 80 46

7 PFHpS 449 80 45

8 PFOS 499 80 46

10 PFDS 599 80 47

4 PFBA 213 169 11

5 PFPeA 263 219 9

6 PFHxA 313 269 9

7 PFHpA 363 319 10

8 PFOA 413 369 9

9 PFNA 463 419 13

10 PFDA 513 469 12

11 PFUdA 563 519 12

12 PFDoA 613 569 11

13 PFTrDA 663 619 15

14 PFTeDA 713 669 15

8 C8-LAS 269 183 34

10 C10-LAS 297 183 37

11 C11-LAS 311 183 38

12 C12-LAS 325 183 36

13 C13-LAS 339 183 38

14 C14-LAS 353 183 41

PFA

LAS

PFS

 



 

PFCs JIS 5) LAS 6)

7)

LC/MS/MS

PFCs

LAS

8),9) PFCs LAS

 

PFOS PFOA LAS LC/MS

10

JIS 16

PFCs LAS LC/MS/MS

 

1  

1 PFCs LAS 129

8

2  

2  

1

SPE

pH

 

3  

500mL 2

PFCs 20μg/L LAS C10 C14-LAS 1,2 

42μg/L 100 800μg/L 0.5mL

7 8

 

4  

PFCs LAS C8-LAS

LC/MS/MS  

5 LC/MS/MS  

LC Nexera MS/MS

LCMS-8030 3 5

PFCs LAS MRM 1

 

2  

Wellington Laboratories

PFS-MXA

Wellington Laboratories

PFC-MXA

Dr.Ehrenstorfer

24,53,54,58,60,65

PFS

PFA

LAS

3 PFCs LAS LC  

B

Nexera

A 10mM

A:B=75:25(0 0.25min) 65:35(0.25 1.5min)

60:40(1.5 3min) 50:50(3 4.5min)

0.4mL/min

5μL

GL-Science Inertsil Swift 2.1×100mm 3μm

DS-HP 2.1×30mm

40:60 4.5 6.5min 30:70 6.5 8.5min

4 LC  

DS-HP 2.1×30mm

0.3mL/min

5μL

GL-Science ODS-3 2.1×100mm 3μm

Nexera

A 0.1% B

A:B=75:25(0 2.1min) 54:46(2.1 7.5min)

49:51(13.5min) 5:95(19min)

5 MS/MS  

3.5kV

1.8kV

LCMS-8030

PFCs LAS ESI Negative

3.0L/min

15.0L/min

ESI Positive / Negative



1 LC/MS/MS  

1 3 5 PFCs

LAS 1

PFCs LAS LC/MS/MS

PFOA C11-LAS  C12-LAS

1 PFCs LAS  

2

 

2  

 

2  

2-1 SPE  

LAS

SPE

PFCs JIS

A 5) SPE

AE

AE SPE

PFCs LAS

pH

pH

7  

SPE pH

PFBS PFPeA

pH

PFDS PFTeDA LAS

PFBA

SPE PFCs LAS

 



4 pH=6, 3, 2 PFC PFS 5 pH=6, 3, 2 PFC LAS

6 AE PFCs LAS  

70%  

3 pH=6, 3, 2 PFC PFA  

pH=6 pH=3 pH=2 pH=6 pH=3 pH=2 pH=6 pH=3 pH=2 pH=6 pH=3 pH=2

6 PFBS 0.0% 114.3% 94.1% 6.2% 96.7% 76.0% 96.7% 104.9% 97.1% 106.5% 107.9% 102.0%

8 PFOS 91.0% 105.7% 96.0% 85.3% 98.9% 75.7% 89.4% 91.4% 79.2% 105.2% 109.5% 99.3%

10 PFDS 102.5% 95.2% 66.5% 80.4% 85.1% 68.5% 75.9% 79.1% 57.2% 101.4% 92.4% 82.1%

4 PFBA 4.3% 4.3% 4.4% 0.0% 0.1% 5.3% 92.1% 53.2% 39.8% 56.0% 73.6% 63.6%

5 PFPeA 5.4% 36.3% 29.6% 2.2% 35.3% 71.2% 92.0% 59.7% 54.4% 75.3% 77.2% 70.2%

13 PFTrDA 66.8% 63.6% 34.4% 83.8% 64.1% 60.5% 54.4% 57.9% 39.6% 76.8% 74.1% 68.9%

14 PFTeDA 71.8% 59.7% 35.9% 88.3% 74.5% 57.6% 80.8% 64.2% 54.8% 77.8% 72.6% 70.2%

10 C10-LAS 106.0% 95.7% 50.1% 107.1% 79.5% 84.0% 102.4% 72.1% 55.7% 97.2% 93.3% 94.4%

13 C13-LAS 100.2% 85.2% 46.3% 100.0% 75.3% 78.0% 92.2% 62.0% 45.3% 102.6% 99.7% 92.5%

B C PFC

PFS

PFA

LAS

AE AE

A



PFCs AE

SPE

PFC

PFC AE

PFCs LAS

SPE

PFC

PFC

LAS SPE

LAS 8) AE SPE

LAS

ppt LAS

 

 

2-2 PFC pH  

PFC pH 6 3 2 PFCs

LAS 3 5

pH 3

AE

pH 3  

2-3  

2-1 2-2 PFCs LAS

6

PFCs LAS 7

JIS 5)

11)

PFCs 70 125% LAS 70 120%

PFCs LAS

 

 

3  

PFCs LAS

SPE

8

129

- AE

70 120% 129

111 8

6 PFCs

LAS

 

 

 500 1000mL

 
*2

 PFC
*3

 10 20mL/min

 

*1

*2

*3 - 1+100  10ml

 10mL  10mL

*4

LC/MS/MS

LC/MS/MS PFCs LAS

 

 1
*4

 3mL  3mL

 1mL

 C8-LAS 20mg/L 50μL

 

5mL 3

 pH pH=3

 2

 - 1+100 5mL

 1mL/ 1000mL
*1

 

6 PFCs LAS  



PFCs LAS LC/MS/MS

PFC

129 111

 

 

 

7 PFCs LAS  

(%) RSD(%)

4 PFBS 0.02 107.9% 9.3%

6 PFHxS 0.02 108.6% 5.3%

7 PFHpS 0.02 105.6% 10.5%

8 PFOS 0.02 109.5% 7.2%

10 PFDS 0.02 92.4% 12.0%

4 PFBA 0.02 73.6% 6.6%

5 PFPeA 0.02 77.2% 8.7%

6 PFHxA 0.02 78.5% 5.2%

7 PFHpA 0.02 81.3% 4.6%

8 PFOA 0.02 82.7% 5.1%

9 PFNA 0.02 85.5% 5.2%

10 PFDA 0.02 77.5% 3.7%

11 PFUdA 0.02 93.7% 7.4%

12 PFDoA 0.02 94.5% 6.2%

13 PFTrDA 0.02 74.1% 8.4%

14 PFTeDA 0.02 72.6% 5.4%

10 C10-LAS 0.1 93.3% 7.6%

11 C11-LAS 0.32 92.7% 5.7%

12 C12-LAS 0.322 96.7% 6.0%

13 C13-LAS 0.23 99.7% 9.7%

14 C14-LAS 0.251 80.2% 6.6%

LAS

(μg/L)

PFS

PFA

 

 

 

 

 

 

 

 

8 1 

(%) RSD(%)

2,4-D 0.1 113.4% 9.0%

Acetamiprid 0.1 98.0% 4.0%

Aldicarb 0.1 14.0% -

Anilofos 0.1 101.0% 5.3%

Aramite 0.25 74.0% 10.4%

Asulam 0.1 29.2% -

Azamethiphos 0.1 114.0% 3.8%

Azinphos-methyl 0.1 100.2% 12.4%

Azoxystrobin 0.4 84.9% 13.6%

Bendiocarb 0.1 56.2% -

Bensulfuron-methyl 0.1 98.7% 3.7%

Bensulid(SAP) 0.1 96.1% 7.1%

Bentazon 0.1 94.4% 3.3%

Benzofenap 0.1 97.9% 12.8%

Boscalid 0.2 99.9% 9.2%

Butafenacil 0.1 106.6% 7.2%

Butamifos 0.1 86.9% 16.9%

Cafenstrole 0.1 100.7% 5.9%

Carbaryl (NAC) 0.2 75.0% 10.6%

Carbofuran 0.2 71.4% 5.4%

Carpropamid 0.2 103.2% 9.4%

Chromafenozide 0.1 105.8% 4.8%

Chlorantraniliprole 0.1 104.2% 6.3%

Chloridazon 0.1 76.8% 16.4%

Chloroxuron 0.1 103.1% 4.7%

Clofentezine 0.1 74.4% 10.8%

Clomeprop 0.1 111.9% 3.7%

Cloquintocet-mexyl 0.1 90.3% 15.7%

Clothianidin 0.1 88.2% 4.6%

Cumyluron 0.2 110.2% 7.1%

Cycloate 0.1 10.3% -

Cyclosulfamuron 0.1 98.7% 7.7%

Cyflufenamid 0.1 102.7% 13.2%

Cyproconazole 0.1 104.2% 6.8%

Cyprodinil 0.1 89.8% 10.6%

Daimuron 0.2 95.5% 3.0%

Diallate 0.1 9.3% -

Diazinon 0.1 41.4% -

Difenoconazole 0.1 103.0% 12.7%

Diflubenzuron 0.1 104.5% 4.4%

Dimethirimol 0.1 21.9% -

Dimethomorph 0.1 104.0% 3.0%

Epoxiconazole 0.1 102.2% 9.6%

(μg/L)

 



8 2 

(%) RSD(%)

Ethoxysulfuron 0.1 106.9% 6.2%

Fenamidone 0.1 97.4% 4.9%

Fenobucarb 0.1 37.6% -

Fenoxaprop-ethyl 0.1 108.5% 17.7%

Fenoxycarb 0.1 100.8% 5.8%

Fenpyroximate 0.1 79.6% 5.4%

Fenthion 0.1 53.0% -

Fenthion-sulfoxide 0.1 107.2% 12.5%

Ferimzone 0.1 82.8% 2.9%

Fipronil 0.1 98.0% 9.1%

Flazasulfuron 0.2 100.5% 2.5%

Flufenacet 0.1 88.7% 10.6%

Flufenoxuron 0.1 81.3% 9.1%

Flupoxam 0.1 96.0% 16.8%

Fluridone 0.1 100.9% 4.2%

Flutolanil 0.1 108.3% 4.3%

Fulbendiamide 0.1 112.3% 14.7%

Furametpyr 0.1 113.7% 7.9%

Furathiocarb 0.1 93.4% 17.1%

Halosulfuron-methyl 0.3 105.4% 11.3%

Hexaconazole 0.1 106.6% 15.8%

Hexaflumuron 0.1 112.0% 5.4%

Hexythiazox 0.1 88.3% 15.0%

Imazalil 0.1 54.5% -

Imidacloprid 0.1 90.4% 18.3%

Indanofan 0.1 105.4% 10.1%

Indoxacarb 0.1 93.9% 5.2%

Iprodione 0.8 11.8%

Iprovalicarb 0.1 108.2% 6.9%

Isoprothiolane 0.1 94.7% 9.4%

Isoxathion 0.1 100.6% 6.0%

Linuron 0.1 93.6% 12.4%

Lufenuron 0.1 83.5% 3.0%

Mecoprop 0.2 96.4% 8.0%

Mepanipyrim 0.1 95.6% 9.9%

Mepronil 0.1 103.2% 4.8%

Metalaxyl 0.1 90.9% 10.9%

Methabenzthiazuron 0.1 73.1% 0.9%

Methiocarb 0.1 103.2% 2.5%

Methomyl 0.2 6.9% -

Methoxyfenozide 0.1 110.9% 6.5%

Metconazole 0.1 101.8% 12.0%

Monolinuron 0.1 47.5% -

(μg/L)

 

8 3 

(%) RSD(%)

Naproanilide 0.1 104.3% 4.5%

Novaluron 0.1 71.1% 8.1%

Oryzalin 0.1 91.5% 3.3%

Oxamyl 0.1 18.2% -

Oxaziclomefone 0.2 103.5% 9.4%

Oxycarboxin 0.1 78.6% 14.5%

Pencycuron 0.2 94.9% 13.5%

Pendimethalin 0.1 54.4% -

Phenmedipham 0.1 107.9% 14.1%

Pirimicarb 0.1 73.8% 6.6%

Probenazole 0.1 70.4% 7.2%

Prodiamine 0.1 84.9% 5.6%

Propaquizafop 0.1 110.3% 3.8%

Propiconazole 0.1 102.8% 7.3%

Propyzamide 0.1 71.2% 11.0%

Pyraclostrobin 0.1 98.6% 10.1%

Pyrazolate 0.1 106.3% 4.5%

Pyributicarb 0.1 93.2% 6.0%

Pyriftalid 0.1 104.3% 10.9%

Quizalofop-ethyl 0.1 101.5% 13.3%

Siduron 0.2 107.6% 5.4%

Simazine 0.1 65.3% -

Simeconazole 0.1 92.1% 11.5%

Tebuconazole 0.1 113.8% 8.6%

Tebufenozide 0.2 104.7% 3.7%

Tebuthiuron 0.1 76.0% 5.1%

Teflubenzuron 0.1 109.9% 15.6%

Terbucarb 0.1 76.0% 12.4%

Tetrachlorvinphos 0.1 109.9% 15.3%

Tetraconazole 0.1 109.7% 10.6%

Thiabendazole 0.1 26.8% -

Thiamethoxam 0.2 86.8% 4.3%

Thifluzamide 0.1 112.6% 10.7%

Thiodicarb 0.2 100.0% 8.0%

Thiuram 0.1 39.9% -

Triclopyr 0.3 106.8% 6.6%

Tricyclazole 0.1 96.0% 3.2%

Tridemorph 0.1 81.4% 14.6%

Trifloxystrobin 0.1 86.0% 13.0%

Trifloxysulfuron-sodium 0.1 106.8% 5.1%

Triflumizole 0.1 85.2% 5.5%

Triflumuron 0.1 98.8% 16.3%

Triticonazole 0.1 106.1% 15.4%

(μg/L)
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