
 

 

4  

 

 

PCDD PCDF

PCB

PCB

 

 

6  

1  

(1)  

8  

1  

6  

31  

(2)  

  

 

   

(3)  

 

 

(4)  

1kg

1kg  

1kg

1kg  

(5)  

  

2-8-7  

  

2-8-8  

  

 

(6)  

  

 

10 9

50 120

 

  

 PCB 

(2000

 

 TBT TPT 

EPA METHOD 8323(US EPA 2003

50 120

 

 DDT DDE DDD

-2-  

62 5  

 

  

2,4-  

10 10

 

  

2

70 120
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(7)  

  

 

 

 

  

2-8-7  

   

PCDD 

4  2,3,7,8-TCDD 1,3,6,8-TCDD 1,3,7,9-TCDD  
0.01 pg/g 

5  1,2,3,7,8-PCDD 1,2,3,4,7-PCDD  

6  
1,2,3,6,7,8-HCDD 1,2,3,4,7,8-HCDD  

1,2,3,7,8,9-HCDD  0.05 pg/g 

7  1,2,3,4,6,7,8-HCDD  

 Octa-CDD 0.1 pg/g 

PCDF 

4  2,3,7,8-TCDF 1,3,6,8-TCDF  
0.01 pg/g 

5  2,3,4,7,8-PCDF 1,2,3,7,8-PCDF  

6  
1,2,3,4,7,8-HCDF 1,2,3,6,7,8-HCDF  

1,2,3,7,8,9-HCDF 2,3,4,6,7,8-HCDF  0.05 pg/g 

7  1,2,3,4,6,7,8-HCDF 1,2,3,4,7,8,9-HCDF  

 Octa-CDF 0.1 pg/g 

PCB 

non-ortho  

4  3,3',4,4'-TCB 77 3,4,4',5-TCB 81  

0.1 pg/g 5  3,3',4,4',5-PCB 126  

6  3,3',4,4',5,5'-HCB 169  

PCB 

mono-

ortho  

5  
2,3,3',4,4'-PCB 105 2,3,4,4',5-PCB 114  

2,3',4,4',5-PCB 118 2',3,4,4',5-PCB 123  

0.1 pg/g 
6  

2,3,3',4,4',5-HCB 156  

2,3,3',4,4',5'-HCB 157  

2,3',4,4',5,5'-HCB 167  

7  2,3,3',4,4',5,5'-HCB 189  

 

2-8-8  

   

PCB 0.001 ppm 

 0.001 ppm 

DDT o,p'-DDT p,p'-DDT 0.001 ppm 

DDE DDD 

(DDT ) 

o,p'-DDE p,p'-DDE o,p'-DDD p,p'-DDD 
0.001 ppm 

TBT 0.001 ppm 

TPT 0.001 ppm 

 

4-t-  

4-n-  

4-n-  

4-t-  

4-n-  

4-n-  

0.0015 ppm 

 0.02 ppm 

2,4  0.001 ppm 

2  0.01 ppm 

 0.001 ppm 
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(1)  

2-8-9 2-8-10

1/2

 

2-8-1 2-8-2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2)  

2-8-11 2-8-12 

 

 

  

(1)  

   

1.96 pg-TEQ/g  

 

0.19 pg-TEQ/g  

 6

0.28 

pg-TEQ/kg bw/day 0.27 pg-

TEQ/kg bw/day  

2-8-1  

pg-TEQ/g 

0

1

2

3

4

5

25 26 27 28 29 30 R1 R2 R3 R4 R5 R6

0

1

2

3

4

5

25 26 27 28 29 30 R1 R2 R3 R4 R5 R6

pg-TEQ/g

2-8-2 4 SD  

25 3 5  

25 3 5  
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0.50 pg-TEQ/kg bw/day

2-8-13  

0.0038 pg-

TEQ/kg bw/day

4 pg-

TEQ/kg bw/day  

2-8-3

 

 

2-8-13  

 

 
 

R6  
2 

 0.28 0.50 1 

 

  0.03 1 0.25 1 

 

 
 0.24 1 0.24 1 

 0.01 0.01 

  

 

 

 

 

 

 

 

 

 

 

 

  

( )  

5  

 587      

  1,759  

( ) 50kg  

60.2(g/day)  

 33.3(g/day)

26.0(g/day)  

26.9(g/day) 

( )  

26.0(g/day) × 587/(587+1,759)  

6.5(g/day) 

( )

 

[ ]×

÷[ 50kg]  1.96(pg-TEQ/g) × 

6.5(g/day) ÷ 50(kg bw)  0.25(pg-TEQ/kg

bw/day) 

pg-TEQ/kg bw/day  

1  

2  

0

1

2

3

4

25 26 27 28 29 30 R1 R2 R3 R4 R5 R6

pg-TEQ/kg bw/day 

2-8-3  
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( )

 

[ ]

×[

]  0.27(pg-TEQ/kg bw/day) 

× (60.2-6.5)(g) / 60.2(g)  0.24(pg-

TEQ/kg bw/day) 

( )  

[ ]

[ ] 

 0.28  0.27  0.01(pg-TEQ/kg bw/day) 

( )  

( )+ ( )+ ( )  0.25  0.24  0.01 

 0.50(pg-TEQ/kg bw/day) 

6  

7 12  

 

(2)  

 PCB

0.236 ppm

47 3 ppm  

 DDT

2

0.019ppm DDT

3 ppm

 

   

 TBT

0.005 ppm TPT

0.005ppm

FAO/WHO

TBT 0.0005 /kg bw /day

TPT 0.0005 / kg bw /day

 

 

-2-

2,4-

 

 

 

 - - PCDD

PCDF PCB Co-PCB  

PCB Co-PCB  PCDD PCDF PCB  

pg  1 1 (1 g = 1012 pg) 

TEQ 

 

2,3,7,8- 

- - (2,3,7,8 TCDD)

 

PCB  

DDT  

TBT TBT  

TPT TPT  

ppm  100 1  

g/g mg/Kg  

/kg bw/day 1kg  
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2-8-9 ND= LOQ/2          pg-TEQ/g( )) WHO-2006 TEF  

 
 

ND 1/2  

 

 
 

PCDDs+PCDFs PCDDs+PCDFs

1 3.4 3.68 0.34 3.34 108 9.9 99

2 5.0 2.64 0.65 1.99 53 13 40

3 3.5 1.72 0.29 1.43 50 8.4 41

4 3.4 1.59 0.62 0.97 47 18 29

5 2.9 0.83 0.16 0.66 28 5.5 23

6 4.6 6.45 3.93 2.52 140 85 55

7 3.2 1.12 0.27 0.85 36 8.6 27

8 3.7 1.42 0.26 1.17 38 6.9 31

9 1.1 0.68 0.17 0.51 64 16 48

10 0.6 0.57 0.12 0.44 103 22 81

11 0.5 0.96 0.23 0.73 192 47 145

12 1.0 1.03 0.25 0.77 107 26 81

13 1.3 1.70 0.33 1.37 128 25 103

14 1.0 0.91 0.20 0.72 89 19 70

15 0.9 0.71 0.16 0.55 82 19 63

16 1.1 0.84 0.16 0.67 76 15 61

17 8.2 2.89 0.65 2.23 35 7.9 27

18 9.8 2.98 0.71 2.27 30 7.3 23

19 7.0 2.36 0.51 1.86 34 7.3 27

20 10.0 2.87 0.65 2.21 29 6.5 22

21 6.8 2.57 0.57 2.00 38 8.3 29

22 8.4 2.67 0.54 2.13 32 6.4 25

23 5.4 2.03 0.49 1.54 37 9.0 28

24 10.2 2.96 0.72 2.25 29 7.0 22

25 0.3 0.75 0.21 0.54 294 82 213

26 0.5 0.17 0.09 0.08 34 18 16

27 0.5 0.20 0.11 0.09 41 23 18

28 0.5 0.18 0.11 0.07 40 23 16

29 0.5 0.21 0.12 0.08 43 26 17

30 0.5 0.20 0.12 0.09 39 23 17

31 0.5 0.16 0.08 0.08 32 16 16

(%)

116



 

 

2-8-10 ND= LOQ/2       pg-TEQ/g( )) WHO-2006 TEF  

 

ND 1/2

PCDDs+PCDFs PCDDs+PCDFs

3.7 2.43 0.81 1.62 63 20 43

0.9 0.92 0.20 0.72 105 24 82

8.2 2.67 0.61 2.06 33 7.5 25

0.3 0.75 0.21 0.54 294 82 213

4.1 1.96 0.53 1.43 76 19 57

0.5 0.19 0.10 0.08 38 22 17

0.5 0.19 0.10 0.08 38 22 17

(%)
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2
-8
-1
2
 

(N
D=
0)
  

p
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m
(

)
  

N
D

 

 
N
D
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5 PCB  

 

PCB

 

6  

  

6 4 7 3  

  

2-8-14  

 

2-8-14   

TBT  

60 4  

TBTO 

 

 

 

  

(1) PCB 

2000  

70 120%

 

(2) TBTO TPT 

EPA METHOD 8323(US EPA,2003)  

50 120  

(3)  

 56 p211 2005  

22 12

70 120 25 30

 

  

 

  

  

2-8-15

2-8-16 2-8-

18  

  

 

 

  

  
 

 

PCB  140 
0.001 

ppm 

TBTO  135 
0.001 

ppm 

TPT  135 
0.001 

ppm 

 

 

40 
0.001 

ppm 

 

trans- cis-  

trans-

cis-  

40 
0.001 

ppm 
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2-8-15 6                 ppm  

   
 

 
  

PCB 140 99 70.7 0.143 0.007 

TBTO 135 21 15.6 0.011 0.000 

TPT 135 73 54.1 0.039 0.003 

 

 40 0 0   

 40 0 0   

 40 0 0   

 

trans-  40 0 0   

cis-  40 1 2.5 0.002 0.000 

 40 0 0   

trans-  40 1 2.5 0.005 0.000 

cis-  40 1 2.5 0.002 0.000 

ND 0  

 

 (1) PCB 

140 99 70.7 PCB

0.143 ppm

47 8

24 442 PCB

3 ppm

0.5 ppm  

 

(2) TBTO 

135 21 15.6 TBTO

0.011 ppm

50 kg 1,364 g

FAO/WHO JMPR

0.0003 mg/kg bw/day

33.3 g

 

 

 

 

(3) TPT 

135 73 54.1 TPT

0.039 ppm 50 

kg 642 g

JMPR 0.0005 mg/kg bw/day

33.3 g

 

 

(4)  

40  

0.01 ppm  

1 cis-

0.002 ppm trans - 0.005 ppm cis-

0.002 ppm

trans-

cis-

0.05 ppm trans-
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cis-

 

 

  

(1) PCB 140 99 70.7 TBTO 135

21 15.6 TPT 135 73

54.1  

(2) 3

 

5 cis-

trans– cis- 40

1 2.5 trans-

 

(3) PCB TBTO TPT

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PCB  

TBTO TBT

 

TPT TPT  

  

  

ppm  100 1  

g/g  
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2-8-16 6 PCB                      ppm  

 
47 8 24 442 PCB  

 3ppm  0.5ppm   

0.006 ND ND 0.001

0.003 ND ND 0.005

0.002 0.009 0.015 0.004

ND 0.008 0.123 ND

0.005 0.003 0.059 0.004

0.001 0.001 0.143 0.001

ND 0.004 0.006 0.004

0.002 0.011 0.001 0.006

0.014 0.027 0.004 ND

0.033 0.006 0.001 0.002

0.007 0.012 ND 0.010

0.007 0.006 ND 0.023

ND 0.004 ND ND

0.009 0.001 ND 0.001

ND 0.002 0.001 0.004

0.003 0.008 0.002 ND

0.002 0.025 0.001 0.001

0.002 0.013 ND ND

0.004 0.001 ND ND

ND 0.041 ND ND

0.004 0.004 0.004

0.002 0.006 0.003

0.001 0.007 0.001

0.003 0.006 ND

0.001 ND 0.012

0.003 0.041 0.005

ND 0.004 ND

ND 0.006 0.002

0.004 0.020 0.007

0.001 0.001 ND

ND 0.001 0.024

ND 0.002 ND

ND 0.002 0.009

ND 0.011 0.004

0.001 ND 0.005

ND 0.012 0.028

ND 0.006 0.005

ND 0.026 0.005

0.002 ND 0.005

ND ND 0.005
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2-8-17 6 TBTO TPT          ppm  

 

TPT TPT TPT

ND 0.003 0.001 0.001 ND 0.010

ND 0.002 ND 0.006 ND 0.006

ND 0.002 ND 0.001 ND 0.015

ND ND ND ND ND 0.004

ND ND ND 0.004 ND ND

0.001 0.004 ND 0.007 ND 0.005

ND ND ND ND ND ND

0.001 0.012 0.002 ND ND ND

ND 0.008 0.004 ND ND ND

ND 0.001 0.002 ND ND ND

ND ND ND 0.018 ND ND

ND ND ND ND ND ND

ND 0.002 ND ND 0.002 ND

0.002 ND ND ND ND 0.012

ND 0.004 ND 0.002 ND 0.008

ND 0.005 ND ND ND 0.002

ND 0.009 ND ND ND 0.004

ND ND ND 0.002 ND 0.005

0.010 0.010 ND ND 0.011 ND

ND ND ND 0.002 ND 0.004

ND ND ND 0.012 ND 0.002

ND 0.008 ND 0.005 ND ND

0.001 ND 0.001 0.003 ND ND

ND ND 0.003 0.003 0.001 0.003

ND ND 0.005 0.004 0.003 ND

ND ND 0.001 0.007 ND ND

ND 0.001 ND 0.009 ND ND

ND ND ND 0.006 ND 0.004

ND ND ND ND 0.001 0.004

ND ND ND ND ND 0.009

ND 0.006 ND ND 0.002 0.008

ND 0.001 0.004 0.004 ND 0.003

ND 0.002 ND 0.006 ND 0.039

ND 0.001 ND ND ND ND

ND 0.012 ND ND ND ND

0.002 0.012 ND 0.001 ND ND

ND 0.008 ND ND ND ND

ND 0.001 ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND 0.002 ND 0.005 ND ND

ND 0.002 ND ND ND 0.001

ND ND ND 0.006 ND 0.011

ND 0.006 ND 0.013 ND 0.009

ND 0.002 ND 0.011 ND 0.005
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2-8-18 6         ppm  

 

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND 0.002 ND 0.005 0.002

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND
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