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Abstract 

180 whole blood samples - collected in 1996 in Germany - have been analysed for poly­
chlorodibenzodioxins (PCDDs) and polychlorodibenzofurans (PCDF) by HRGC/HRMS. The 
persons involved did not have certain exposure except tiiat resulting from food consumption. 
The mean and median I-TEQ values are reported for 1996 at 16,5 pg/g and 15,6 pg/g blood 
lipids respectively. The levels measured follow the decrease of PCDD/PCDF in humans re­
ported previously. 

Introduction 

There is general agreement that human diet represents the dominant exposure route to PCDD/ 
PCDFs. It has been found that tiiere is only a small variation in the PCDD/PCDF concentra­
tions in the normal population of industi-ialized contiies (1, 2). On the other hand it could be 
shown that since about 10 years a decrease of PCDD/PCDF levels in residents of 
industrialized countries could be observed (1,3, 4). This knowledge resulted in the necessity 
to use for comparison only current PCDD/PCDF data of the general or normal population 
when estimating unknown samples for a potential exposure. 

We started to publish first background data analysed in blood of German residents in 1988 
updating these information regularly (3, 5, 6, 7). 

Materials and Methods 

Whole blood samples were collected in 1996 originating from individuals living in different 
areas in Germany with no known additional PCDD/PCDF exposure than food consumption. 
After collection, the samples were frozen and kept at - 35 °C until analysis. The analytical 
methods applied have been de.scribed elsewhere and will not be reported here (7, 8, 9). 

Results and Discussion 

The PCDD/PCDF background data in human blood from Germany originating from 180 indi­
vidual analyses are presented in table 1. The table is devided in four separate sections: sta­
tistical data for all 180 persons in one section and for three different age groups in three 
further sections. As demonstrated in figure 1, the age groups show age ranges as follows: 
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Table 1: PCDD/PCDF concentrations in human blood, background 1996, Germany 
Values in pg/g (ppt), lipid based 

Age group 
Number of samples 

Age 

2,3,7,8-Tetra.CDD 
l,23.7,8-Penu<;DD 
1.23,4,7,8-Hexa.CDD 
l,23,6,7,8-Hex».CDD 
1,2,3,7,8,9-Hexa-CDD 
Toud Hexa<:DD 
1,23.4,6,7.8-Hepta-CDD 
1,23,4,6.7,8,9-Octa-CDD 

2,3,7.8-Teira-CDF 
1.23,7,8-Peiita-CDF 
2,3,4,7,8-Penta-CDF 
Tccal Penla-CDF 
1,23,4,7,8-Hexa-CDF 
1,23,6,7,8-Hexa-CDF 
1,23,7,8,9-Hexa-CDF 
2,3A6,7,8-Hexa-CDF 
Total Hexa-CDF 
1,23.4,6,7,8-Hepta-CDF 
1,23,4,7,8,9-Hepta-CDF 
Total Hepta-CDF 
1,23,4,6,7,8,9-Octa-CDF 

Total PCDD 
Total PCDF 
Total PCDD/PCDF 

I-TEQ (Nato/CCMS) 
TEQ (BGAAfflA) 

All age groups, 18-71 years 
180 

Mean 

36.7 

2.4 
5.7 
5.8 

22.2 
3.9 

31.9 
33.7 

287.5 

13 
0.7 

11.6 
11.9 
6.8 
4.9 
n.d. 
2.4 

14.1 
8.5 
0.8 
8.8 
2.4 

361.1 
383 

399.4 

16.5 
9.6 

MED 

36.0 

2.2 
5.4 
5.2 

20.1 
3.6 

29.4 
30.5 

270.0 

1.2 
0.5 

10.1 
10.2 
6.1 
4.6 
n.d. 
2.4 

13.1 
7.7 
0.8 
7.8 
2J 

3364 
35.4 

374.4 

15.6 
9 J 

MIN 

18.0 

n.d. 
1.7 
2.0 
3.7 
1.5 
8.4 
8.8 

60.7 

05 
n.d. 
3.2 
3.8 
2.6 
2.0 
n.d. 
05 
6.1 
3.1 
0.5 
3.6 
1.5 

85.5 
19.7 

1073 

7.0 
4.5 

95PCT 

55.0 

4.2 
9.5 

10.0 
40.6 

6.5 
55.1 
59.7 

518.2 

1.9 
2.0 

20.1 
20.6 
113 
8.4 
n.d. 
3.7 

21.6 
15.0 
1.4 

153 
2.5 

613.4 
56.4 

653.8 

26S 
14.8 

Age group 1, 18 
59 

Mean 

25.9 

2.0 
4.6 
4.8 

163 
3.6 

24.7 
32.9 

27M 

1.2 
0.6 
8.1 
8.5 
5.8 
4.0 
n.d. 
2.4 

12.2 
9.0 
0.9 
9.5 
2S 

353.6 
33.8 

3694 

13.0 
7.8 

MED 

26.0 

1.9 
4.1 
4.3 

15.6 
3.4 

23.8 
33.1 

260.9 

1.2 
0.5 
7.8 
7.9 
5.4 
3.9 
n.d. 
2.4 

11.9 
8.9 
0.8 
9.7 
2.5 

321.4 
34.3 

352.8 

11.9 
7.7 

30 years 

MIN 

18.0 

1.0 
1.7 
2.0 
3.7 
1.8 
8.4 
8.8 

60.7 

05 
0.5 
3.2 
3.8 
2.6 
2.2 
n.d. 
1.4 
6.5 
4.2 
OJ 
4.2 
1.8 

85.5 
19.9 

1073 

73 
4J 

95 PCT 

30.0 

3.7 
8.0 
9.1 

30.1 
6.0 

44.7 
54.2 

50SS 

1.8 
2.0 

13.8 
14.4 
8.9 
6.2 
n.d. 
3.7 

16.5 
13.8 
1.4 

14.0 
2.5 

591.7 
48.1 

628.8 

20.4 
12.0 

Age group 2,31 
68 

Mean 

36.3 

2.4 
5.8 
5.8 

24.0 
4.2 

34.0 
36.2 

308.2 

13 
0.8 

11.8 
12.1 
7.0 
5.0 
n.d. 
2.4 

14.3 
8.7 
0.8 
8.9 
2.4 

3863 
39.1 

425.6 

16.9 
9.9 

MED 

37.0 

2.3 
5.6 
5.5 

24.2 
3.8 

33.2 
313 

286.2 

13 
05 

10.3 
10.4 
6.3 
4.8 
n.d. 
2.H 

13.3 
7.6 
08 
7.8 
23 

3583 
35.6 

405.4 

17.1 
10.1 

42 years 

MIN 

31.0 

n.d. 
1.9 
2.1 
5.7 
13 

11.6 
12.4 

110.6 

0.5 
05 
3.9 
3.9 
2.8 
2.0 
n.d. 
0.5 
6.1 
4.7 
05 
4.7 
1.6 

159.1 
19.7 

188.2 

7.0 
4.6 

95 PCT 

42.0 

3.8 
8.7 
9.3 

40.8 
6.9 

56.5 
74.5 

5493 

2.0 
2.4 

20.1 
20.1 
12.1 
8.3 
n.d. 
3.8 

22.2 
16.7 
1.7 

17.7 
2.5 

6863 
56.2 

733.7 

26.1 
14.2 

Age group 3, 43 
53 

Mean 

49.2 

2.7 
6.8 
6.8 

26.5 
3.9 

37.3 
31.5 

278.7 

1.2 
0.6 

15.3 
153 
7.6 
5.7 
n.d. 
2.5 

15.8 
7.6 
0.7 
7.8 
2.4 

356.8 
423 

3993 

19.9 
11.1 

MED 

47.0 

23 
6.6 
6.6 

25.8 
3.6 

37.8 
29.0 

239.7 

1.1 
05 

13.9 
14.3 
7.0 
5.2 
n.d. 
2.4 

14.6 
7.0 
08 
73 
23 

331.6 
39.6 

368.1 

18.4 
« .3 

71 years 

MIN 

43.0 

n.d. 
3.3 
2.0 
6.8 
1.9 

14.9 
9.4 

95.7 

0.5 
n.d. 
5.2 
5.2 
2.8 
2.2 
n.d. 
1.0 
6.3 
3.1 
0.5 
3.6 
13 

128.1 
19.7 

1483 

9.6 
5.7 

95 PCT 

58.0 

4.8 
10.3 
11.4 
44.4 

7.4 
58.9 
60.2 

499.7 

1.9 
1.0 

24.9 
24.9 
12.1 
8.8 
n.d. 
3.7 

23.9 
13.9 
1.0 

13.9 
Z5 

606.8 
613 

653.7 

30.8 
17.1 

MED = Median n.d. = not detected, detection limit in ( ) MIN = Minimal value 95 PCT o 95 Percentile 

m 
X 
O 

7) 
m 



Dioxin '97, Indianapolis, Indiana, USA 

ORGANOHALOGEN COMPOUNDS 
532 Vol. 33(1997) 



HUMAN EXPOSURE 

Group 1: 
Group 2: 
Group 3: 

18-30 years 
3 1 - 4 2 years 
4 3 - 7 1 years 

The three groups consist of 59, 68 and 53 individual persons. From this figure a mean I-TEQ 
increase is calculated at 0,3 pg/year. This is somewhat lower compared to an age increase of 
0,4 pg I-TEQ/ year calculated the years before. 

The dotted lines in the upper part of figure 1 indicate the 95 confidence intemal. The box 
plots in the lower part of figure 1 describe the 95, 75, 50 (Median), 25 and 5 percentiles of 
the data. 

As shown in earlier observations (3, 4) the time trend of PCDD/PCDF levels in humans -
demonstrated in figure 2 - is still indicating a decrease over a period of 11 years. 

1986 1987 1988 ,989 ,990 ,991 1992 ' ,993' ,994 ' 1995 ,996 

051297p1.xls Mean 1-TEQ values in pg/g, lipid based 

Blood I 

1986:'n=20 ' , 
1988: n=10 i 
! 1989: n= 102 
1992: n=44 
1993: n=70 
994: n=134 

,1996:n=180 j 

Adipose, Beck et al. 
B,ood, Papke etal. 
Human Milk, FUrst et al. 

Figure 2: Time trend of PCDD/PCDF mean values, 1996, Germany 

Comparing our mean data from 1994 at 19,1 pg I-TEQ/g blood lipids to the recent data 
found at a mean of 16,5 pg I-TEQ/g, a decrease of 2,6 pg I-TEQ/g can be observed between 
1994 and 1996. The decrease observed in blood is similar to the decrease calculated by the 
data reported by Fiirst et al. for human milk (10). 
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