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Analytical Method for PCDDs/PCDFs and Co-PCBs in Biological Samples

Naohiro FUKUDA, Sadaomi MINAKUCHI, Kazuyuki SHINDO

On the analytical method for PCDDs,PCDFs and coplanar-PCBs in biological samples, three

sorts of extraction methods, alkaline digestion extraction, alkaline digestion extraction added

pyrogallol and soxhlet extraction, were examined. As the result, the analytical accuracy was

not different between each isomer in these three extraction methods. Moreover, degradation of

the high-chlorinated compounds was not recognized both on the alkaline digestion extraction

and the alkaline digestion extraction added pyrogallol. However, as emulsion was formed in the

hexane extraction process in these methods, experiment operation became complicated. On the

other hand, in the soxhlet extraction, experiment steps were less than other extraction method,

and also fat content could be calculated. Therefore, the soxhlet extraction was considered to be

the best method of three sorts of extraction methods.
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pg/g-fat pg/g-fat pg/g-fat % % %
PCDDs PCDDs
2,3,7,8-TCDD 1.2 1.1 1.2 2,3,7,8-TCDD 79.6 83.3 77.2
1,2,3,7,8-PeCDD 4.0 4.1 4.1 1,2,3,7,8-PeCDD 92.7 87.9 88.5
1,2,3,4,7,8-HxCDD 3.9 3.3 3.1 1,2,3,4,7,8-HxCDD 111.6 111.9 102. 1
1,2,3,6,7,8-HxCDD 6.0 5.8 6.2 1,2,3,6,7,8-HxCDD 118.8 107.6 96. 1
1,2,3,7,8,9-HxCDD 1.5 1.4 (1.5) 1,2,3,7,8,9-HxCDD 115.0 108.8 95.9
1,2,3,4,6,7,8-HpCDD 21 23 22 1,2,3,4,6,7,8-HpCDD 93.8 92.0 94.0
OCDD 500 530 500 OCDD 98.6 96. 6 96. 6
PCDFs PCDFs
2,3,7,8-TCDF 5.1 4.8 4.7 2,3,7,8-TCDF 85. 2 83.8 80.5
1,2,3,7,8-PeCDF 3.3 3.3 3.3 1,2,3,7,8-PeCDF 91.4 91.7 84.6
2,3,4,7,8-PeCDF 8.6 8.3 8.6 2,3,4,7,8-PeCDF 85.0 88.8 81.5
1,2,3,4,7,8-HxCDF 4.0 4.2 4.2 1,2,3,4,7,8-HxCDF 106. 3 97.7 97.0
1,2,3,6,7,8-HxCDF 2.9 3.0 2.9 1,2,3,6,7,8-HxCDF 114.0 102.7 101.9
1,2,3,7,8,9-HxCDF (0.11) (0.18) N D 1,2,3,7,8,9-HxCDF 69.3 79.1 79.8
2,3,4,6,7,8-HxCDF 2.8 3.0 3.4 2,3,4,6,7,8-HxCDF 110.9 98.3 92.7
1,2,3,4,6,7,8-HpCDF 1.7 1.7 1.8 1,2,3,4,6,7,8-HpCDF 87.6 86. 4 90. 6
1,2,3,4,7,8,9-HpCDF (0.6) (0.5) N D 1,2,3,4,7,8,9-HpCDF 75.0 78.2 81.8
OCDF (1.3) 1.6 (1) OCDF 70. 2 85.8 83.2
non-ortho Co-PCB non-ortho Co-PCB
3,4,4’,5-TeCB(81) 5.2 5.2 5.1 3,4,4’,5-TeCB(81) 76. 4 76.6 78.8
3,3’,4,4'-TeCB(77) 31 28 22 3,3’,4,4'-TeCB(77) 76.0 76.8 77. 4
3,3",4,4’,5-PeCB(126) 140 140 140 3,3",4,4’,5-PeCB(126) 83.8 84.8 84.2
3,3",4,4’,5,5'-HeCB(169) 64 63 63 3,3’,4,4’,5,5'-HeCB(169) 82. 4 81.8 82.4
mono-ortho Co-PCB mono-ortho Co-PCB
2°,3,4,4,5-PeCB(123) 32 35 34 2',3,4,4’,5-PeCB(123) 66. 6 74. 4 63.0
2,3’,4,4,5-PeCB(118) 3300 3300 4200 2,3’,4,4’,5-PeCB(118) 103.0 119.2 77.6
2,3,4,4",5-PeCB(114) 97 95 98 2,3,4,4",5-PeCB(114) 50. 6 59. 6 47.8
2,3,3",4,4’-PeCB(105) 1500 1500 1700 2,3,3’,4,4'-PeCB(105) 97.8 106. 2 80. 0
2,3’,4,4’,5,5'-HeCB(167) 520 520 540 2,3",4,4’,5,5"-HeCB(167) 74.8 84.0 69. 4
2,3,3",4,4’,5-HeCB(156) 1700 1700 1900 2,3,3",4,4’,5-HeCB(156) 89.6 103. 4 76.6
2,3,3",4,4’,5"-HeCB(157) 620 600 660 2,3,3",4,4’,5'-HeCB(157) 79.2 88.8 71.0
2,3,3",4,4’,5,5"-HpCB(189) 570 600 610 2,3,3",4,4’,5,5’"-HpCB(189) 80. 4 83.6 73.0
TEQ (pg-TEQ/g—fat) 29 28 30
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