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Abstract

1121 food samples were collected between 2002 and 2006 and analysed for their content of dioxins and dioxin-
like PCBs. Changes of TEQ-based results as consequence of the application of the new WHO-TEFs should be
checked in order to contribute to the evaluation of new maximum and action levels in the European Union. In
comparison to use of old TEFs and on basis of medians, levels of WHO-PCDD/F-TEQ, WHO-PCB-TEQ and
WHO-PCDD/F-PCB-TEQ are about 14 % lower when calculated with the new TEFs. Depending on the
congener pattern of individual samples, there is a range for differences between a decrease of about up to 75 %
and an increase of about up to 140 %. An important conclusion is the considerable decrease of the contribution
of mono-ortho PCBs to WHO-PCB-TEQ with application of the new TEFs. As consequence, development of
fast routine methods based on simultaneous determination of PCDD/F and non-ortho PCB combined in one
extract purified for GC/MS determination is a cost-effective alternative to control maximum levels and action
levels when the new WHO-TEFs will be established in new regulations.

Introduction

The Community Strategy (1) to reduce the presence of dioxins and PCBs in feed and food comprises legislative
measures which consist of three pillars: the establishment of maximum levels at a strict but feasible level in food
and feed, the establishment of action levels acting as atool for “early warning” of higher than desirable levels of
dioxin in food or feed and the establishment of target levels, over time, to bring exposure of alarge part of the
European population within the limits recommended by the SCF. Council Regulation (EC) No. 2375/2001 set
first maximum levels for dioxins in food of animal origin and oils and fats (2). The latest amendment of
December 2006 sets maximum levels separately for dioxins (calculated as WHO-PCDD/F-TEQ) and the sum
TEQ including dioxin-like PCBs (calculated as WHO-PCDD/F-PCB-TEQ) (3). First action levels for dioxinsin
food were recommended by the Commission in March 2002 (4), whereas in 2006 action levels were set
separately for dioxins and dioxin-like PCBs (5). The Commission supports a proactive approach to actively
reduce the dioxins and dioxin-like PCBs present in food and feed. Therefore, Commission Regulation 1881/2006
foresees a review of the maximum levels with the objective to set lower levels. Consideration will be given by
31 December 2008 to significantly reducing the maximum levels for the sum of dioxins and dioxin-like PCBs.

The existing maximum and action levels are fixed on basis of WHO-TEFs established in 1997 (6). These TEFs
were revised in 2005 (7). These changes will be considered at the review of maximum and action levels. In order
to contribute to this discussion, the levels of dioxins and dioxin-like PCBs in 1121 food samples of different
matrices collected between 2002 and 2006 were eval uated with both TEF concepts and the results compared.

Materials and Methods

1121 food samples collected between 2002 and 2006 as part of the official food control were analysed for
dioxins and dioxin-like PCBs according to validated methods (8, 9, 10, 11, 12).

Organohalogen Compounds Vol 69 (2007) 0-020



FOOD AND FEED | (LEVELS AND TRENDYS)

WHO-TEQ WHO-PCDDIF-TEQ WHO-mone-ortho-PCB-TEQ WHO-non-ortho-PCB-TEQ WHO-PCB-TEQ
1997 2005 Daviation 1987 2005 Daviation 1997 2005 19897 2005 1997 2005 Daviation

No. of samg pratg b oy % palg P ® Pag by patg b Pl Dl b patg pofg %
Meat 120
Minimum 008 008 -0 0oz 002 -35 002 0,003 om 0,05 006 0,06 -T6
Madian ng2 058 12 0.24 0. 13 oor am 027 0,36 034 038 12
Maninmum 5355 16.16 110 B.1 a3 18 402 55 6.5 6.6 454 10.8 137
Butter 131 )
Mirsmum 027 023 47 0,13 0,10 24 002 0,004 011 0,12 0,14 0,13 53
Median 1,00 086 13 030 025 a7 0,12 002 055 0,58 0T 0160 g1 ]
Ivheninum 193 142 1 0,59 047 -12 049 0,07 141 1,08 162 111 9
Hen's egg 459
Minimum 013 0,12 58 004 0,04 -2 0,02 0,003 005 0,05 0.a7 008 -G8
Median 097 085 13 039 035 =11 013 002 036 040 046 041 16
Manimum 4227 4100 2% 222 194 i6 456 6.2 3523 4011 41449 4042 46
Fish 135
Mirurnurm 0,28 025 56 008 0,07 35 0,04 om 015 07 020 0,18 =T
Median 15,35 12,83 16 301 332 18 250 0,56 166 809 10,48 868 18
M s 5041 58 066 1994 -4 4497 587 2407 347 BiTH 3722 119
Milk 177
Minirmum 05 054 =34 01 003 =31 o7 oo 029 0,20 036 032 -36
Median 1,17 100 -14 030 035 16 014 003 059 o 024 073 -12
Manimum 532 466 -4 0.84 077 -3 0,96 047 363 3,74 438 388 -2

prokg frv pahig fe % palkig patkg fe % pafkg he bk fev Pk b kg fiv polkig fev pfig e %

Vegetables, 29
Fruits, Cereals
Minimum 077 068 -3 023 0,22 -3 0,15 0,03 033 044 054 047 -4
Median 21 178 13 14,76 12,716 12 2486 0s0 619 BA3 B.78 ] 15
Maxdmum 3854 3632 1 2342 082 -1 5605 6.8 1629 1689 2188 1776 3

Table 1: Results of WHO-PCDD/F-PCB-TEQ (WHO-TEQ), WHO-PCDD/F-TEQ, WHO-mono-ortho-PCB-TEQ, WHO-non-ortho-PCB-TEQ and

WHO-PCB-TEQ calculated with WHO-TEFs (1997) and WHO-TEFs (2005) including deviation of 2005 valuesin comparison to 1997 values

Percentage of WHO-PCDDIF-TEQ of WHO-TEQ Percentage of WHO-mono-ortho-PCB-TEQ of WHO-TEQ Percentage of WHO-non-ortho-PCB-TEQ of WHO-TEQ _ |Percentage of WHO-mono-ortho-PCB-TEQ of WHO-PCE-TEQ
1997 2006 1857 2008 1597 2005 1997 2005

No. of samples| % % % % % ] ] %
Meat 120
Minirum 63 61 13 032 22 hl 0 06
Median 0 Hn 14 3 54 69 21 39
Maxdmam a0 59 17 34 83 92 a7 50
Butter 13
hinémum 16 18 a7 1.1 36 45 0 1.9
Median kA i) 12 27 57 ] 7 g
Madmam 58 54 28 56 73 79 40 84
Hen's egg 468
Minimum 18 14 12 02 3 az2 46 07
Median 42 44 13 25 4z 53 2 47
Meanamasm 96 a7 68 23 93 o8 19 X
Fish 135
Mimemum 29 a6 12 02 20 26 4 05
Madian 27 27 16 42 a3 2] 24 6.1
Manamasm iT 73 64 20 [ an -1 21
Milk 177
Mirsrmum n 12 a7 10 25 an 92 16
Mesdian 27 26 13 28 60 [ 18 38
Manimamm 70 B8 41 13 4 B5 47 16
Vegetables, as
Fruits and Cersals
Minemum 16 1 T nz2 17 19 29 05
Median 53 55 i1 25 36 42 23 55
Maxmum 78 a0 30 64 12 79 55 14

Table 2: Percentage of WHO-PCDD/F-TEQ, WHO-mono-ortho-PCB-TEQ and WHO-non-ortho-PCB-TEQ as proportion to WHO-PCDD/F-PCB-TEQ

(WHO-TEQ) respectively to WHO-PCB-TEQ calculated with WHO-TEFs (1997) and WHO-TEFs (2005)
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Results and Discussion

Table 1 summarizes the results of WHO-PCDD/F-TEQ, WHO-mono-ortho-PCB-TEQ, WHO-non-ortho-PCB-
TEQ, WHO-PCB-TEQ and WHO-PCDD/F-TEQ calculated with WHO-TEFs (1997) and WHO-TEFs (2005). In
comparison to use of old TEFs and on basis of medians, levels of WHO-PCDD/F-TEQ, WHO-PCB-TEQ and
WHO-PCDD/F-PCB-TEQ are about 14 % lower when calculated with the new TEFs. Depending on the
congener pattern of individual samples, there is arange for differences between a decrease of about up to 75 %
and an increase of about up to 140 %. The changes of WHO-PCB-TEQ levels are caused by two opposite
effects: Whereas for non-ortho PCB-TEQs an increase of about 4 % is observed, mono-ortho PCB-TEQs are
reduced by about 80 %.

As a conclusion, the existing maximum and action levels have to be reviewed in the light of changes resulting
from the new TEF concepts. Otherwise, a numeric reduction of about 14 % would be observed without real
reduction of the dioxin or dioxin-like PCB levels.

Table 2 summarizes the changes of the percental contribution of WHO-PCDD/F-TEQ , WHO-mono-ortho-PCB-
TEQ and WHO-non-ortho-PCB-TEQ as proportion to WHO-PCDD/F-PCB-TEQ (WHO-TEQ) respectively to
WHO-PCB-TEQ calculated with WHO-TEFs (1997) and WHO-TEFs (2005). As a result, the contribution of
WHO-PCDD/F-TEQ and of WHO-PCB-TEQ to WHO-TEQ remains unchanged, whereas the contribution of
mono-ortho PCB-TEQ to WHO-TEQ decreases from about 13 % to about 3 % and the contribution of WHO-
non-ortho-PCB-TEQ to WHO-TEQ increases from about 50 to about 62 %.

Analytical opportunities

As consequence, development of fast routine methods based on simultaneous determination of PCDD/F and non-
ortho PCB combined in one extract purified for GC/MS determination is a cost-effective aternative to control
maximum levels and action levels when the new WHO-TEFs will be established in new regulations. The
inclusion of mono-ortho PCBs as necessary for control of valid regulations would not be necessary, as the
contribution to total WHO-TEQ will decrease to about 3 % on basis of median, with a 90 % percentile of about 8
% and a maximum of 34 %.
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