
 

 

 
Biomonitoringový výskum perzistentných organických látok v prostredí 

 v okolí Cementárne T�µ�Œ�x�����v���������}���À�}�µ�U���^�o�}�À���v�•�l�}�U���î�ì�î�ï 

 

 

 

 
 
���������������������������������������������������������������������������������������������������������������������������������X���Œ�l���v���}�µ�š�U���<�X�:�X���X�D�X�����}�µ�u���v 

 
�D���Œ�����U���î�ì�î�ð 

 
 
 
 
 
 
 
 

Biomonitoringov�É v�Éskum perzistentn�Éch 
organick�Éch l��tok v prostred�_ v okol�_ 

cement��rne Tur�xa nad Bodvou 

V�Éskum ToxicoWatch 2023-2025

Dioxins PFAS PAH 



2 
ToxicoWatch Biomonitoring, Slovensko - 30/31 októbra 2023 

 
 

 
 

 
 

 
 
 

 
Biomonitoringový výskum perzistentných organických látok v prostredí  

v okolí Cementárne �d�µ�Œ�x�����v���������}���À�}�µ�U���^�o�}�À���v�•�l�}�U���î�ì�î�ï 
 
 
 
 
��akujeme sieti Zero Waste Europe za to, �Îe umo�Înila tento v�Éskum perzistentn�Éch organick�Éch l��tok (POP). 
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stre�“n� ho prachu. Va�“a �·��as�› v�Éznamne prispela k zlep�“eniu n���“ho ch��pania environment��lneho zdravia vo 
va�“ich komunit��ch.  
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Úvod 
 
�K�����]���v�•�l�����Ì���Œ�µ�Î���v�]�����•���o���v�É���Î�]�À���o�U���}�X�Ì�X�U���Ì���•�š�µ�‰�µ�i�·���������l�}�o�}�P�]���l�Ç���}�Œ�]���v�š�}�À���v�É���Z���}���Ç�À���š���q�}�À��Turnianskej kotliny, sa v 
�Œ�}�l�µ���î�ì�î�ï���}���Œ���š�]�o�}���v�����•�]���›���•���Œ�}���t���•�š�������µ�Œ�}�‰���������v���������]�µ���d�}�Æ�]���}�t���š���Z���~�����o���i���o���v���c�d�t�^�•���•���‰�}���v���š�}�u���v�����v���Ì���À�]�•�o�É��
výskum depozície perzistentných organických látok (POP), ako sú dioxíny (PCDD/F/dl-PCB), polycyklické 
���Œ�}�u���š�]���l� ���µ�Z�q�}�À�}���_�l�Ç���~�W���,�•�������W�&���^�U�����l�}�����i���›���Î�l� ���l�}�À�Ç���À���‰�Œ�}�•�š�Œ�����_���À���}�l�}�o�_�������u���v�š���Œ�v�����d�µ�Œ�x�����v���������}���À�}�µ�U���l�š�}�Œ����
�•�����v�����Z�����Ì�����À���<�}�“�]���l�}�u���l�Œ���i�]���v�����^�o�}�À���v�•�l�µ�X 
�W�}���q���� �Á�����}�À� �Z�}�� �•�_���o���� �����u���v�š���Œ�v���� �d�µ�Œ�x���� �v������ ���}���À�}�µ1 �i���� �š���v�š�}�� �Ì���À�}���� �À�Ç�����À���v�É�� �v���i�u�}�����Œ�v���i�“�_�u�]�� �����d�l���Z���s��
�Ì���Œ�]�������v�]���u�]�X�� �K���‰�����}�À� �� �‰�o�Ç�v�Ç�� �•�� �}���i���u�}�À�É�u�� �‰�Œ�]���š�}�l�}�u�� �í�ò�ñ�� �ì�ì�ì�� �u�ï�l�Z�}���� �•���� �À�Ç�‰�·�“�›���i�·�� ���}�� �}�À�Ì���µ�“�]���� �����Ì�� �š���Æ�š�]�o�v�É��
�(�]�o�š���Œ�������v���•�o�����v���������Ì���l�}�u�_�v���•���À�É�“�l�}�µ���ñ�í�U�ì���u�X���W�Œ�����Z���}�������o���v�É���š���Æ�š�]�o�v�É�u�]���(�]�o�š�Œ���u�]���•�����À�}���(�}�Œ�u�����À�Ç�•�µ�“���v� �Z�} �_�o�µ���}���À���Î����
�v���� �•�l�o�����l�µ�� �•�µ�Œ�}�À�_�v�X�� ���}�‰�Œ���À�v�_�l�}�À� �� �‰���•�Ç�� �‰�}�µ�Î�_�À���v� �� �v���� �‰�Œ���‰�Œ���À�µ�� �_�o�µ�� �µ�Œ�����v� �Z�}�� �v���� ���Œ�À���v�]���� �À�� �Œ���u���]���Ì���À�}���µ�� ���}��
preosievacej stanice sú prachotesné.2 �s�É�Œ�}�����������u���v�š�µ���‰���š�Œ�_���u�����Ì�]�����v���Œ�P���š�]���l�Ç���v���Œ�}���v� ���}���À���š�À�]���X���s���š�}�u�š�}���Ì���À�}�����U��
�l�š�}�Œ�É���i�����‰�}���‰�}�Œ�}�À���v�É���Ì���P�Œ���v�š�}�À�����j�U���•�����•�‰���q�µ�i�·���}���‰�����}�À� ���u���š���Œ�]���o�Ç�U�������š�}���‰�o���•�š�}�À�É�����P�o�}�u���Œ���š�U���}�‰�}�š�Œ�����}�À���v� ���•�š���Œ� ��
ojazdené pneumatiky a odpad obsahujúci PCB olej3 �t ���l�}���µ���Œ�Î���š���q�v�������o�š���Œ�v���š�_�À�����l���(�}�•�_�o�v�Ç�u���‰���o�]�À���u�X���W�o���v�µ�i�����•����
�Ì�À�É�“�]�›���•�‰���q�}�À���v�]�����}���‰�����µ���Ì�}���ò�ñ���ì�ì�ì���š�}�v���v�����í�í�ñ���ì�ì�ì���š�}�v���Œ�}���v���U�����}���‰�Œ�����•�š���À�µ�i�����š���l�u���Œ���ñ�ì���9���v���Œ���•�š�X�������u���v�š���Œ�•�l����
�‰�������� �•�����À�Ç�µ�Î�_�À���i�·���v�����v�]�����v�]���� �‰���Œ�Ì�]�•�š���v�š�v�É���Z���}�Œ�P���v�]���l�É���Z�� �o���š�}�l�U�� ���l�}���•�·���W���������� �W�&���^�U�� �����š�}�� �À�����l�����À�Ç�“�“�_�u���š���‰�o�}�š���u��
�•�‰���q�}�À���v�]���U���l�š�}�Œ� ���‰�}�•�l�Ç�š�µ�i�·�X 
���u�]�•�]�����Ì�v�����]�•�›�µ�i�·���]���Z���o���š�}�l���u�µ�•�]�����•�‰�p�x���›�����u�]�•�v� ���o�]�u�]�š�Ç���•�š���v�}�À���v� ���À�Ç�Z�o���“�l�}�µ�����X���ð�í�ì�l�î�ì�ì�ï���•�X���Ì�X���~�•���l�}�v�}�u���}���}�À�Ì���µ�“�_��
���X���í�ï�ó�l�î�ì�í�ì���•�X���Ì�X���•�����Œ�µ�“�]�����À�]�������Œ� ���‰�Œ�����‰�]�•�Ç�•�U���À���Ì�v���v�_���v���•�l�}�Œ�“�_���Z���‰�Œ�����‰�]�•�}�À�U���‰�Œ���������u���v�š�}�À� ���Œ�}�š�����v� ���‰�������������u���o�]�����Ç��
�}���l���Ì�}�À���›���v�����•�u���Œ�v�]���µ���}���‰�Œ�]���u�Ç�•elných emisiách a BREF 2023.4 �:�����‰�}�Ì�}�Œ�µ�Z�}���v� �U���Î�������u�]�•�]�������]�}�Æ�_�v�}�À���•�����u���Œ���i�·��
�o���v�� �v�]���l�}�q�l�}�� �Z�}���_�v�� �Œ�}���v���X�� �W�}�•�o�����v���� �‰�µ���o�]�l�����]���� �‰�}���Z�����Ì���� �Ì�� �Œ�}�l�µ�� �î�ì�í�ô�� ���� �}���•���Z�µ�i���� �o���v�� �}���u�����Ì���v� �� �]�v�(�}�Œ�u�����]���� �}��
emisiách dioxínov a chýbajú v nej podrobné údaje o distribúcii toxických ekvivalentov (TEQ). K dispozícii nie sú 
�Î�]�����v���� ���l�š�µ���o�v���� �·�����i���� �}�� ���u�]�•�]�����Z�� ���� �����‰�}�Ì�_���]�����Z�� �]�v�É���Z�� �‰���Œ�Ì�]�•�š���v�š�v�É���Z�� �}�Œ�P���v�]���l�É���Z�� �o���š�}�l�� �~�W�K�W�•�U�� ���l�}�� �•�·�� �W���,�U��
�Ì�o�·�����v�]�v�Ç�� �(�o�µ�•�Œ�µ�� �~�W�&���^�•�� ���� ���]�}�Æ�_�v�}�u�� �‰�}���}���v� �� �W�����X�� �d���v�š�}�� �À�É�•�l�µ�u�� �v���������]���� �d�t�� �~�Ì���š�]���q�•�� �v���Ì���Z�•�x���� �u�}�v�]�š�}�Œ�}�À���v�]����
brómovaných dioxínov (PBDD/F) alebo iný���Z�� �Z���o�}�P� �v�}�À���v�É���Z�� �W�K�W�U�� �u�€�Î���� �À�“���l�� ���Ç�›�� �‰�}�š�Œ�����v� �� �‰�Œ���•�l�·�u���›�� ���u�]�•�]����
týchto hojne sa vyskytujúcich retardantov horenia.  
 
V �š���i�š�}���•�‰�Œ���À�����•�����À�É�•�l�µ�u���v���������]�����d�t���Ì���u���Œ�]���À�����v�����‰�}�•�·�����v�]�����À�‰�o�Ç�À�µ���v�����Î�]�À�}�š�v� ���‰�Œ�}�•�š�Œ�����]�����À���}�l�}�o�_�������u���v�š���Œ�v����
�d�µ�Œ�x���� �v������ ���}���À�}�µ�X�� �s�Ç�µ�Î�_�À���u���� ���]�}�u�}�v�]�š�}�Œ�]�v�P�}�À� �� �š�����Z�v�]�l�Ç�� �•�� �‰�}�µ�Î�]�š�_�u�� �•�o���‰�����_���Z�� �À���i������ �Ì�� ���Œ�}���v�}���Z�}�À�µ�U�� ���l�}�� ���i��
���v���o�É�Ì�Ç�� �}�À�}���]���� ���� �À���P���š�����]���� �v���� �‰�Œ�_�š�}�u�v�}�•�›�� ���]�}�Æ�_�v�}�À�U�� �W�&���^�U�� �W���,�� ���� �›���Î�l�É���Z�� �l�}�À�}�À�X�� �W�}�‰�Œ�]�� �À�É�Œ�}������ �����u���v�š�µ�� �•���� �À��
�<�}�“�]���l�}�u���l�Œ���i�]���v�����Z�����Ì���i�·�����i�������o�“�]�����‰�Œ�]���u�Ç�•���o�v� ���Ì���Œ�}�i�����Ì�v�����]�•�š���v�]�����}�À�Ì���µ�“�]���X���s���o�}�u�}���Z���s�����o���Œ���������,�}�•�›�}�À�������•�����›���Î�_��
vápenec (základná surovina na výrobu cementu). V susedstve cementárne sa nachádzajú ekologicky významné 
�·�Ì���u�]���U�� �À�Œ���š���v���� ���Z�Œ���v���v� �Z�}�� �À�š�����]���Z�}�� �·�Ì���u�]���� �^�o�}�À���v�•�l�É�� �l�Œ���•�� �~�^�<���,�s�j�� �ì�î�ó�•�� ���� �E���Œ�}���v���i�� �‰�Œ�_�Œ�}���v���i�� �Œ���Ì���Œ�À�����]����
�•�����]���o�•�l�����š�]���•�x���À���U���l�š�}�Œ�����i�����•�·�����•�›�}�µ���E���Œ�}���v� �Z�}���‰���Œ�l�µ���^�o�}�À���v�•�l�É���l�Œ���•�X 

  

 
1 �Z�š�š�‰�•�W�l�l�Á�Á�Á�X�����v�µ�����u�X���}�u�l�•�]�š���l�î�l�d�µ�Œ�x����-nad-bodvou-cement-plant 
2 �/�v���Œ�����•�����]�v���š�Z�����}�µ�š�‰�µ�š���}�(���š�Z�����(�µ�Œ�v���������o�]�v�����s�^�,�U�����X�•�X���d�µ�Œ�x�����v���������}���À�}�µ���š�}���ï�ñ�ì�ì���š�}�v�•���}�(�����o�]�v�l���Œ���‰���Œ�������Ç��- OBJECTIVE 
3 Wastes classified under catalogue numbers 191210, 191211, 19121212, 19121212, 191214 and 160119. In addition, 
wastes are classified under catalogue numbers 191204 (Plastic agglomerate) and 160103 (Worn tyres). 
4 ttps://eeb.org/wp-content/uploads/2023/04/Upgrading-Europes-air.pdf 

�&�H�P�H�Q�W�i�U�H�����7�X�U���D���Q�D�G���%�R�G�Y�R�X 

https://www.danucem.com/site/2/turna-nad-bodvou-cement-plant
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiur4abguyEAxUUhf0HHdZ8DHQQFnoECBIQAQ&url=https%3A%2F%2Fwww.enviroportal.sk%2Feia%2Fdokument%2F95736&usg=AOvVaw1hrA77Ggk059CEb8S43Vzz&opi=89978449
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Odber vzoriek 
 
�d���v�š�}�� ���]�}�u�}�v�]�š�}�Œ�]�v�P�}�À�É�� �À�É�•�l�µ�u�� ���}�o�� �Ì���u���Œ���v�É�� �v���� ���v���o�É�Ì�µ�� �Œ�€�Ì�v�Ç���Z�� ���]�}�u���Œ�l���Œ�}�À�W�� �•�o���‰�����_���Z�� �À���i������ �Ì��
���Œ�}���v�}���Z�}�À�µ�U���À���i�����v�É���Z���“�l�Œ�µ�‰�_�v�U���]�Z�o�]���]�����~�W�]�������������]���•�•�U���u�����Z�}�À���~���Œ�Ç�}�‰�Z�Ç�š���•�������}�À�}���]���U�����l�}���•�·���i�����o�l���������Z�Œ�}�Ì�v�}�U��
a listov rastlín. Okrem toho sa skúmali vzorky, ako je �•�š�Œ���“�v�É�� �‰�Œ�����Z�U�� �•�����]�u���v�š�� ���� �À�}�����X�� �K���o���•�›�� �À�É�•�l�µ�u�µ��
�Ì���Z�•�x���o�����‰���›���~�ñ�•���}�l�}�o�]�š�É���Z���������_�v���À���}�l�Œ�µ�Z�µ���î���ñ�ì�ì���u���š�Œ�}�À���}���������u���v�š���Œ�v���X���K�������Œ���À�Ì�}�Œ�]���l�����}�o���À�Ç�l�}�v���v�É���À���“�š�Ç�Œ�}���Z��
�~�ð�•���o�}�l���o�]�š�����Z���À���}�����]�����À�}�Œ�v�_�l�Ç�U���š�Œ�}���Z���~�ï�•���À���}�����]���s�����o���Œ���U���š�Œ�}���Z���~�ï�•���À���}�����]���,�}�•�›�}�À�����U�����À�}���Z���~�î�•���À���}�����]��Zádiel a 
�i�����v���i���~�í�•���À���}�����]���d�µ�Œ�x�����v���������}���À�}�µ. 
 

 

Vajcia  

V pr�_pade vzoriek vajec sa v ka�Îdej lokalite odobralo 6 �t 10 ��erstv�Éch vajec. Obsah (�Î�ptok a bielok) sa 
zmie�“al a uskladnil v laborat�•rnej n��dobe z HDPE v mrazni��ke a�Î do vykonania anal�Ézy. V�Éskumn�É t�_m 
pou�Îil dotazn�_k a vykonal kontrolu na mieste lokality s cie�qom identifikova�› v�“etky potenci��lne m��t�·ce 
faktory v ka�Îdej lokalite s výskytom sliepok z drobnochovu.  

 
 

 
 

Lokality odberu vzoriek < 2500 m okolo Cement��rne Tur�xa nad Bodvou

Dvorniky

Z��diel

V�þe�O�ire
Hos�"ovce

Tur�xa nad Bodvou

Cement��rne Tur�xa nad Bodvou

(Bio)matrices  2023

Cicken eggs

Pine needles

Mosses

Sheep wool

FRUIT:

Apple

Fig (leaf)

Grape

Roof dust

Water/Sediment
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Ovocie 
 
�s�Ì�}�Œ�l�Ç���}�À�}���]�����•���Z�u�}�š�v�}�•�›�}�µ���î�ì�ì-�ï�ì�ì���P�Œ���u�}�À���•�����}���}���Œ���o�]���Ì���}�À�}���v�É���Z���•�š�Œ�}�u�}�À�������l�Œ�_�l�}�À�U���À�o�}�Î�]�o�]���•�������}�� �“�‰�����]���o�v�Ç���Z��
laboratórnych vriec z HDPE a uskladnili sa v chladnom a suchom prostredí. 
 

Vegetácia 
 
Vzorky vegetácie, 200 �t �ï�ì�ì���P�Œ���u�}�À�������Œ�•�š�À� �Z�}���]�Z�o�]���]�����Ì���]�Z�o�]���v���š�É���Z���•�š�Œ�}�u�}�À���t �•�u�Œ���l�µ���}���Ç�����i�v� �Z�}���~�W�]�������������]���•�•������
200 �t �ï�ì�ì���P�Œ���u�}�À���u�����Z�}�À���~���Œ�Ç�}�‰�Z�Ç�š���•�U�����}�o�}���}���}���Œ���š�É���Z���Ì�}���•�š�Œ�]�����Z���‰�Œ�_�•�š�Œ���“�l�}�À���v�����Œ�}�À�v���l�É���Z���u�]���•�š�����Z�����l�}���À�Ì�}�Œ�l�Ç��
vajec. Okrem toho boli odobraté vzor�l�Ç�� �u�����Z�}�À�� �~���Œ�Ç�}�‰�Z�Ç�š���•�� �Ì�� �À�]���]�����l���Z�}�� �}�š�À�}�Œ���v� �Z�}�� �‰�}�q���� �v���� �l�}�‰���]�� �‰�Œ�]�� �}�����]��
���À�}�Œ�v�_�l�Ç�X���s�“���š�l�Ç���À�Ì�}�Œ�l�Ç���À���P���š�����]�������}�o�]���•�l�o�����}�À���v� ���À���o�����}�Œ���š�•�Œ�v�Ç���Z���À�Œ�����]�����Z���Ì���,���W�����À�����Z�o�����v�}�u�U���š�u���À�}�u�������•�µ���Z�}�u��
prostredí. 
 

Prach  

Vzorky stre�“n� ho prachu s hmotnos�›ou 50 gramov boli odobrat�  priamym zo�“kraban�_m zo strechy v 
lokalite obce Dvorn�_ky. V lokalite obce Z��diel sme odobrali vzorky stre�“n� ho prachu, ktor�É sa 
prirodzene usadil v kovovej miske.  

Voda a sediment  

Vzorky vody a sedimentu v celkovom objeme 200 ml boli odobrat�  v bl�_zkosti cement��rne priamo z 
doln� ho toku potoka vlievaj�·ceho sa do rieky Bodva pomocou laborat�•rnej n��doby z HDPE a boli 
ulo�Îen�  v chladnom a tmavom prostred�_.  
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Metódy analýzy 
 
�K���}���Œ���š� �� �À�Ì�}�Œ�l�Ç�� �•���� ���v���o�Ç�Ì�µ�i�·�� �v���� �‰�Œ�_�š�}�u�v�}�•�›�� �‰���Œ�Ì�]�•�š���v�š�v�É���Z�� �}�Œ�P���v�]���l�É���Z�� �o���š�}�l�� �~�W�K�W�•�� �‰�}�u�}���}�µ��
biologických (CALUX) a chemických analýz. Predmetom záujmu sú látky PCDD/F/dl-PCB (dioxíny), per- 
���� �‰�}�o�Ç�(�o�µ�•�Œ���o�l�Ç�o�}�À� �� �o���š�l�Ç�� �~�W�&���^�•�U�� �‰�}�o�Ç���Ç�l�o�]���l� �� ���Œ�}�u���š�]���l� �� �µ�Z�q�}�À�}���_�l�Ç���~�W���,�•�� ���� ���v���o�É�Ì�Ç�� �ò�� �t �í�ð�� �›���Î�l�É���Z��
�l�}�À�}�À�W�����Œ�Ì� �v�U���l�����u�]�µ�u�U���l�}�����o�š�U�����Z�Œ�•�u�U���}�o�}�À�}�U���v�]�l���o�U���Z�o�]�v�_�l�U�������Œ�]�µ�u�U���u�����U���u���v�P���v�U���}�Œ�š�µ�›�U���•�š�Œ�]�����Œ�}�U�����_n a 
zinok. 
     
�s�� �š�}�u�š�}�� �À�É�•�l�µ�u���� �•���� �‰�Œ�]�� ���]�}�o�}�P�]���l���i�� ���v���o�É�Ì���� �‰�}�µ�Î�_�À���� �š���•�š�� ���Z�� �����>�h�y� �� �‰�Œ���� ���]�}�Æ�_�v�Ç�l�(�µ�Œ���v�Ç�� �~�W�������l�&�•�� ����
dioxínom podobné PCB (dL-PCB), test PAH CALUX pre látky PAH a test FITC-T4 pre PFAS. Okrem toho sa 
�v�������v���o�É�Ì�µ�����]�}�Æ�_�v�}�À���À�}���À���i���]�����Z���‰�}�µ�Î�_�À���i�·���š���•�š�Ç�����Z�������>�h�y� �U���W�&AS CALUX®, FITC-T4 a GC-MS, ak výsledky 
�Ì���š���•�š�µ�����Z�������>�h�y���‰�Œ���l�Œ�����µ�i�·���o�]�u�]�š�Ç�����j���‰�Œ�����À���i���]�����€�í�U�ó���‰�P�������Y�l�P���š�µ�l�µ���‰�Œ�����W�������l�&�������ï�U�ï���‰�P�������Y�l�P���š�µ�l�µ��
pre sumu dioxínov (PCDD/F/dl-�W�����•�•�X�� ���v���o�É�Ì�µ�� �À�Ç�l�}�v���À���� �•�‰�}�o�}���v�}�•�›�� ���]�}�����š�����š�]�}�v�� �^�Ç�•�š���u�•�� �À��
Amsterdame, Holandsku (NL). Sp�}�o�}���v�}�•�›�������^���i�������l�Œ�����]�š�}�À���v�����‰�}�������_�•�o�}�u���Z�À�����>�ð�ì�í�X�����Z���u�]���l�·�����v���o�É�Ì�µ��
�W���,�U���W�&���^�������›���Î�l�É���Z���l�}�À�}�À���À�Ç�l�}�v���À�������l�Œ�����]�š�}�À���v� ���o�����}�Œ���š�•�Œ�]�µ�u���E�}�Œ�u�����U���'�Œ�}���v�����P�Œ�}�����}�v�š�Œ�}�o�U���•�}���•�_���o�}�u��
�À�� �u���•�š���� �����o�(�š�� �À�� �,�}�o���v���•�l�µ�� �~�E�>�•�X�� �W�Œ�]�� ���Z���u�]���l�É���Z�� ���v���o�É�Ì�����Z�� �W�&���^�� �•���� �v���� �����š���l���]�µ�� �î�ð�� �W�&���^�� �‰�}�µ�Î�_va LC-
�D�^�l�D�^�U���Ì���š�]���q�����}���‰�Œ�]�����v���o�É�Ì�����›���Î�l�É���Z���l�}�À�}�À���•�����‰�}�µ�Î�_�À�����/���W-MS. 
 

 
  

Chemick�  anal�Ézy (GC-MS) vs. biologick�� anal�Éza DR CALUX pre vajcia sliepok z drobnochovu
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Výsledky 
 
Vajcia: dioxíny a dioxínom podobné PCB 
 
�s�� �}�l�š�•���Œ�]�� �î�ì�î�ï�� �À�Ç�l�}�v���o���� �v���������]���� �d�t�� �}�������Œ�� �À�Ì�}�Œ�]���l�� �•�o���‰�����_���Z�� �À���i������ �Ì�� ���Œ�}���v�}���Z�}�À�µ�� �À���“�]���•�š�]���Z�� �~�ò�•��
súkromných lokalitách v piatich (5) susedných dedinách v blízkosti cementárne. Hodnoty s testom DR 
�����>�h�y���•�����‰�}�Z�Ç���µ�i�·���}�����í�U�î�����}���õ�U�ô���‰�P�������Y�l�P���š�µ�l�µ�X���s���š�Œ�}���Z���~�ï�•���o�}�l���o�]�š�����Z�����}�o���‰�Œ���l�Œ�}�����v�É���o�]�u�]�š�����j���ï�U�ï���‰�P��
�����Y�l�P���À���•�o���‰�����_���Z���À���i���]�����Z���Ì�����Œ�}���v�}���Z�}�À�µ���~���Z�������>�h�y�•�U���‰�Œ�]���}�u���À���,�}�•�›�}vciach to bolo 4,70 pg, v Turni 
nad Bodvou 4,80 pg a v Zádieli 9,80 pg BEQ/g tuku (MB)5. Metódou DR CALUX sa hodnotí celková 
�š�}�Æ�]���]�š�������]�}�Æ�_�v�}�À�U���À�Œ���š���v�������Œ�•�u�}�À���v�É���Z�U���(�o�µ�•�Œ�}�À���v�É���Z�������]�v�É���Z���~�Ì�u�]���“���v�É���Z�•���Z���o�}�P� �v�}�À���v�É���Z���Ì�o�·�����v�_�v�X��
Pri chemických analýzach obmedzených na 29 chlórovaných dioxínov sa vo vajciach z Turne nad 
Bodvou zistila hodnota 6,6 pg TEQ/g a vo vajciach z lokality Zádiel hodnota 8,8 pg TEQ/g. Hladiny dl-
�W�������•���� �‰�}�Z�Ç���µ�i�·�� �}���� �ì�U�í�����}�� �ò�U�ó���‰�P���d���Y�l�P�X���E���i�À�Ç�“�“�]���� �·�Œ�}�À���x�����o-PCB sa nachádza v Zádieli. Chemická 
���v���o�É�Ì�����‰�}�š�À�Œ���]�o�����š�·�š�}���Z�}���v�}�š�µ���·�����i�}�u���ò�U�ò���‰�P���d���Y�l�P���À���•�����]���o�]�������À���,�}�•�›�}�À���]�����Z���v���u���Œ���o�����ï�U�õ���‰�P���d���Y�l�P�X��
�s�� �}���}���Z�� �‰�Œ�_�‰�����}���Z�� �i���� �‰�Œ���l�Œ�}�����v�É�� ���l���v�É�� �o�]�u�]�š�����j�� �í�U�ó���‰�P���d���Y�U���‰�Œ�]���}�u�� �i���� �‰�}�š�Œ�����v� �� �µ�Œ���]�›�� �Ì���Œ�}�i�X�� �s�Ì�}�Œ�Ç��
kongenérov dl-�W�������•�����v�����À�“���š�l�É���Z���š�É���Z�š�}���u�]���•�š�����Z���À���q�u�]���‰�}��obajú (pozri prílohu 2). 
 

 

  

Dv-02:  1.2

Za-02:  9.8

TnB-01:  4.8 Hs-01:  4.7

V�Ésledky: Diox�_ny (PCDD/F-dl-PCB) v slepa���_ch vajciach, Ko�“ick�É kraj, Slovensko 2023

Dv-01:  ---Vc-01:  1,7  Za-01:  1,7  
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Vajcia: PFAS  

Chemickou anal�Ézou (LC-MS/MS) sa vo v�“etk�Éch vajciach zistili PFAS. Najvy�“�“ia hodnota PFAS bola 
zisten�� v lokalite Z��diel-02, a to 4,57 �…�P���T���î�ð���W�&��� �̂l�l�P. Koncentr��cia PFOS (jedna zo 4 zl�·��en�_n PFAS 
regulovan�Éch E�j  a jedna z 24 analyzovan�Éch zl�·��en�_n PFAS pomocou LC-MS/MS) prekro��ila limit E�j  o 
300 % s hodnotou 3,0 �…g/kg. Hladina PFOS v Turni nad Bodvou sa tesne dr�Îala pod limitom E�j  na �·rovni 
�ì�U�ó�ñ���…g/kg. Zistenia 6 r�€znych PFAS vo vajciach z lokality Z��diel si vy�Îaduj�· ��al�“ie sk�·manie s cie�qom 
zisti�› zdroj(e).5 

 

 

  

 
5 �<�}�v�����‰���]���U���l�š�}�Œ�����•�]���À�Ç�Î�����µ�i�����‰�}�µ�Î�]�š�]�����‰�}�o�}�À�]�������Z�Œ���v�]�������•�š���v�}�À�]�š���q�v�}�•�š�]���‰�Œ�]���À�É�‰�}���š�����‰�Œ�_�•�‰���À�l�µ���l���Î��� �Z�}���l�}�v�P���v� �Œ�� 
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Pod hranicou stanovenia (< LOQ 1,45 ng) 

PFOS PFOS
PFOS + 5 PFAS

PFOS 3x EU Limit

V�Ésledky PFAS v kurac�_ch vaj�_��kach z dvora, Ko�“ick�É kraj, Slovensko 2023
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Ovocie 
 
���]�}�Æ�_�v�Ç���À���}�À�}���_���À���d�µ�Œ�v�]���v������ ���}���À�}�µ���•�·�� �}���•�]���Z�v�µ�š� ���v�����·�Œ�}�À�v�]���ì�U�î�ð���‰�P���d���Y�l�u�}�l�Œ�����Z�u�}�š�v�}�•�›���~�D���•���‰�Œ����
súhrn dioxínov (PCDD/F/dl-PCB) a sú tesne pod limitom EÚ 0,30 pg TEQ. 6  Na ostatných miestach boli 
�À�“���š�l�Ç���v���u���Œ���v� ���Z�}���v�}�š�Ç�����]�}�Æ�_�v�}�À��v �}�À�}���_���‰�}�����l�À���v�š�]�(�]�l�����v�É�u���o�]�u�]�š�}�u���~�D�>�K�Y�•�X 
 
�W�&���^�����}�o�]���Ì�]�•�š���v� ���À���Z�Œ�}�Ì�v�����À���}�����]���s�����o���Œ���������À�}���(�]�P�}�À�É���Z���o�]�•�š�}���Z���À���}�����]��Dvorníky, a to 0,14 a 0,22 ng /gram 
�•�µ�“�]�v�Ç���~�D���•���‰�Œ�����ò�W�î���(�o�µ�}�Œ�}�š���o�}�u� �Œ���•�µ�o�(�}�v���š���~�ò�W�î�&�d�^�•�X���s���}�•�š���š�v�É���Z���o�}�l���o�]�š�����Z���•�����v���v���“�o�]���Î�]�����v�����W�&���^���v������
�l�À���v�š�]�(�]�l�����v�É�u���o�]�u�]�š�}�u���~�E�>�K�Y�•�X���,�}���]�� �‰�Œ�_�š�}�u�v�}�•�›���ò�W�î���(�o�µ�}�Œ�}�š���o�}�u� �Œ���•�µ�o�(�}�v���š�µ���~�ò�W�î�&�d�^�•���À�Ç�À�}�o���À�����À���q�l� ��
obavy z dôvodu hro�Ì���Ç���À���Î�v�Ç���Z���·���]�v�l�}�À���v�����Ì���Œ���À�]���������‰�}�š���v���]���o�µ���l�µ�u�µ�o�����]�����µ���q�µ���_�U���š���š�}���W�&���^���~�•�š���o���•���v�]����
je zahrnutá do predpisov EÚ. 
Hladiny PAH v jablkách sa pohybujú v rozmedzí 2,34 �t 19,69 ng ekvivalentu benzo(a)pyrénu na gram 
�‰�Œ�}���µ�l�š�µ���•���u���š�•���}�µ���W���,�������>�h�y�X���E���i�À�Ç�“�“�]�����·�Œ�}�À���x�����}�o���� �Ì�]�•�š���v���� �À���d�µ�Œ�v�]���v������ ���}���À�}�µ�X���s���Z�Œ�}�Ì�v����z obcí 
���À�}�Œ�v�_�l�Ç�������s�����o���Œ�� ���}�o�}�����Z���u�]���l�}�µ�����v���o�É�Ì�}�µ���'���D�^���Ì�]�•�š���v�É���Z���í�õ�U�í���v�P�������ï�î�U�ñ���v�P���T�í�ò���W���,. 

 

Machy 
 
Hodnoty dioxínov namerané metódou DR CALUX v machoch v Dvorníkoch predstavujú 3,3 pg TCDD 
ekv./g v machoch na vrchole severného kopca a 23,8 pg TCDD ekv./g v machoch na streche vzdialenej 
�ô�ì�ì���u���š�Œ�}�À���}�����Ì���À�}���µ�X���s���u�����Z�}���Z���Ì�}�Ì���]���Œ���v�É���Z���Ì�}���•�š�Œ�]�����Z���À�}���s�����o���Œ�}���Z bolo nameraných 6,4 pg TCDD 
���l�À�X�l�P�U�� �À�� �•�����]���o�]�� �í�ì�U�ô�� �‰�P�� �d�������� ���l�À�X�l�P�� ���� �À�� �,�}�•�›�}�À���]�����Z�� �í�õ�U�ì�� �‰�P�� �d�������� ���l�À�X�l�P�� �•�µ�“�]�v�Ç�� �~�D���•�X�� ���]�}�Æ�_�v�� �À�}��
�À�“���š�l�É���Z���À�Ì�}�Œ�l�����Z���u�����Z�µ���‰�Œ���l�Œ�����µ�i�����o�]�u�]�š���~�‰�Œ�����l�Œ�u�]�À�}�•���ì�U�ô�ï���‰�P���d�����������l�À�X�l�P���ô�ô���9���•�µ�“�]�v�Ç���~�•�š�Œ�����v�����u�����Ì���U��
�D���•�X���s�}���À�“���š�l�É���Z���À�Ì�}�Œ�l�����Z���u��chu odobratých v okolí cementárne boli zistené vysoké hladiny dioxínov. 
Hladiny dioxínov (PCDD/F/dl-�W�����•�� �À�� �u�����Z�}���Z�� �^�o�}�À���v�•�l���� �‰���š�Œ�]���� �u�����Ì�]�� �v���i�À�Ç�“�“�]���� �Ì�]�•�š���v� �� �À�� �Œ���u���]��
�u�����Ì�]�v���Œ�}���v� �Z�}�����]�}�u�}�v�]�š�}�Œ�]�v�P�}�À� �Z�}���À�É�•�l�µ�u�µ�U���l�š�}�Œ�É���µ�•�l�µ�š�}���v�]�o�����v���������]�����d�t�X���E���•�o�����v�É���À�É�•�l�µ�u���À���Œoku 
�î�ì�î�ð���Ì���u���Œ���v�É���v�����u�����Z�Ç���À���š���i�š�}���}���o���•�š�]���^�o�}�À���v�•�l�����•�����Œ�}�Ì�“�_�Œ�]���}���À�Ì�}�Œ�l�Ç���u�����Z�}�À���Ì���}���o���•�š�]���E���Œ�}���v� �Z�}���‰���Œ�l�µ��
Slovenský kras. 
�s���u�����Z�}���Z���Ì���}�����_���,�}�•�›�}�À�������������À�}�Œ�v�_�l�Ç���•�����Ì�]�•�š�]�o�]���Z�}���v�}�š�Ç���ð�U�ò�������ñ�U�ð���‰�P���d�����������l�À�X�l�P���‰�Œ�������o-PCB. Táto vysoká 
�Z�}���v�}�š���� ���Ç�� �u�}�Z�o���� ���Ç�›�� ���€�•�o�����l�}�u�� �v���·�‰�o�v� �Z�}�� �•�‰���q�}�À���v�]���� �W������ �}���‰�����}�À�X�� �E���� �µ�Œ�����v�]���� �u�v�}�Î�•�š�À���� ����
charakteristík emisií dl-PCB sú potrebné polokontinuálne merania spalín. V obciach Zádiel, Dvorníky 
�~�l�}�‰�������v�����•���À���Œ�•�������s�����o���Œ�������}�o�}���v���u���Œ���v�É���Z���ì�U�í�U���ì�U�î�������í�U�ð���‰�P���dCDD ekv./g. 
�s�� �‰�}�Œ�}�À�v���v�_�� �•�� �}�À�}���_�u�� ���o�����}�� �]�Z�o�]���_�u�� �Ì�}�Ì���]���Œ���v�É�u�� �Ì�� �Œ�}�À�v���l�É���Z�� �o�}�l���o�_�š�� �À�Ç�l���Ì�}�À���o�]�� �u�����Z�Ç�� �À�Ç�“�“�]���� �Z�o�����]�v�Ç��
���]�}�Æ�_�v�}�À�X���d���v�š�}���Œ�}�Ì���]���o���u�}�Î�v�}���‰�Œ�]�‰�_�•���›���•�l�µ�š�}���v�}�•�š�]�U���Î�����‰�o�}���Ç�����}�Ì�Œ�]���À���i�·���Ì���l�À���š�µ���v�����Ì�Œ���o�É���‰�o�}�����À���‰�Œ�]�������Z�µ��

 
6 2013/711/EU 

PFAS Fig
(1,62)

6:2 FTS =
0,22 pg

6:2 FTS

6:2 FTS

V�Ésledky: PFAS v ovoc�_, Ko�“ick�É kraj, Slovensko 2023 

https://eur-lex.europa.eu/legal-content/NL/TXT/PDF/?uri=CELEX:32014H0663
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�v�]���l�}�q�l�É���Z���u���•�]�����}�À���~�}�����u���i���� ���}�� �•���‰�š���u���Œ���•�U���Ì���š�]���q�����}�� �u�����Z�Ç���Œ���•�š�·�� �v���‰�Œ���š�Œ�Î�]�š�����‰�}�����•�� �����o� �Z�}�� �Œ�}�l���� ����
�u�€�Î�µ���Î�]�›���u�v�}�Z�}���Œ�}�l�}�À�X 
PAH v machoch analyzované pomocou PAH CALUX sa pohybujú v rozmedzí 355,4 �t 4684,7 ng/g 
ekvivalentu benzo(a)pyrénu. Nástroj chemickej analýzy GC-MS pre 16 PAH je v rozsahu 32,5 �t 423 ng 
�W���,�l�P�X���E���i�v�]�Î�“�]�����·�Œ�}�À���x���•�����v�����Z�����Ì�����v�����À�Œ���Z�}�o�����l�}�‰�������À�����À�}�Œ�v�_�l�}���Z�������v���i�À�Ç�“�“�]�����·�Œ�}�À���x���À���,�}�•�›�}�À���]�����Z�X��
Metódou biologickej analýzy PAH CALUX sa meria toxicita celkových PAH namiesto 4 �t 16 kongenérov 
PAH pomocou chemických analýz (GC-MS). 
 
 

  

 
 
 
 

V�Ésledky: Diox�_ny v machoch, Ko�“ick�É kraj, Slovensko 2023

Dv-03:  3,3 Dv-01:  23,8

Vc-01: 6,4 Hs-02:  19,0 Za-02:  10,8
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V�Ésledky: Diox�_ny (DR CALUX) v machoch, Ko�“ick�É kraj, Slovensko 2023 v porovnan�_ s ostatn�Émi krajinami E�j
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PCDD/F/dl-PCB, stredne viazan�É(mb) 88 % suchej hmotnosti (dw)
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�/�Z�o�]���]�� 
 
�,�o�����]�v�Ç�����]�}�Æ�_�v�}�À���À���]�Z�o�]���_���v���u���Œ���v� �����]�}�o�}�P�]���l�}�µ�����v���o�É�Ì�}�µ�����Z�������>�h�y���•�·���ì�U�ó�ó���‰�P���d�����������l�À�X�l�P���À�����À�}�Œ�v�_�l�}���Z�U��
�í�U�ñ�î���‰�P���d�����������l�À�X�l�P���À���•�����]���o�]�������î�U�ô�ñ���‰�P���d�����������l�À�X�l�P���À���,�}�•�›�}�À���]�����Z�������s�����o���Œ�}���Z�X���,�o�����]�v�Ç���W���,���À���š�É���Z�š�}���ð��
�o�}�l���o�]�š�����Z���À���]�Z�o�]���_���‰�Œ�����•�š���À�µ�i�·���ì�U�ì�ô���t 2,16 ng ekviv���o���v�š�µ�������v�Ì�}�~���•�‰�Ç�Œ� �v�µ�l�P���‰�}���q�����u���š�•���Ç���W���,�������>�h�y�X��
���Z���u�]���l�}�µ���u���š�•���}�µ�����v���o�É�Ì�Ç���W���,�����}�o���À���]�Z�o�]���_���À���o�}�l���o�]�š�������À�}�Œ�v�_�l�Ç���v���u���Œ���v�É���‰�}���•�š���š�v�����À�Ç�“�“�_���}���•���Z���ò�ì�U�í��
�v�P���T���í�ò���W���,�l�P�U�����}���i�����‰�}�u���Œ�v�����‰�}�Ì�}�Œ�µ�Z�}���v� �������i�����‰�}�š�Œ�����v� ���š�}���Ì�}�‰���l�}�À���›���‰�Œ�]�������o�“�}�u���}�������Œ�����À�Ì�}�Œ�]���l�X 
 

 
 

 

Vc-01:  2,85 Hs-02:  2,86

Dv-01:  0,77

V�Ésledky: Diox�_ny v ihli���_ �t Picea abies, Ko�“ick�É kraj, Slovensko 2023

Za-01:  1,52
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Prach 
 
�K���Ç�À���š���o�]�����v���Z�o���•�]�o�]���}�����À�Ç���Ì�����]���Œ�v���Z�}���‰�Œ�����Z�µ�U���l�š�}�Œ�É���•�����]�u���Z�Œ�}�u�����_���v�����•�š�Œ�����Z�����Z�U���}�l�v�����Z�������}�l���v�v�É���Z��
�š�����µ�o�]�����Z�X���s���š�}�u�š�}���À�É�•�l�µ�u�������}�o�]���Ì�]�•�š���v� ���À�Ç�•�}�l� ���Z�}���v�}�š�Ç���W���,���À���•�š�Œ���“�v�}�u���‰�Œ�����Z�µ���}���}���Œ���š�}�u���‰�Œ�]���u�}��
zo strechy v lokalite Dvorníky a z kovovej nádoby na zemi pod strechou s prirodzene usadeným 
prachom v Zádieli. Obsah dioxínov v prachu je 5,50 TCDD ekv./g v Dvorníkoch a 6,30 pg TCDD ekv./g 
v Zádieli. Hodnoty dl-PCB sú 1,20 a 2,20 TCDD ekv./g. 
 
Hladiny PAH v Zádieli boli 34 000 ng a v Dvorníkoch 45 000 ng ekvivalentu benzo(a)pyrénu na gram. 
�s���i�����o�l�����Z�������Z�Œ�}�Ì�v�����•�����À�“���l���À���v���}���]�•�š���v�É���Z���À�Ì�}�Œ�l�����Z���}�À�}���]�����Ì�]�•�š�]�o�]���}�À���q�����v�]�Î�“�]�����Z�}���v�}�š�Ç���À���Œ�}�Ì�u�����Ì�_���ì�U�ï�î��
�t 2,50 ng ekvivalentu benzo(a)pyrénu na gram. 
 

 

 
 

 
    

V�Ésledky: PAH v stre�“nom prachu a machoch, Ko�“ick�É kraj, Slovensko 2023  

4685

355

433

371

Hs-02:  433

Vc-01: 4685

Dvorn�_ky Dvorn�_ky Hostovce Zadiel Vcelare

355 371 433 1016 4685

PAH Moss 2023 Slovakia
ng BaP eq./g dw 88% MB

Za-02:  34000

Usaden�É stre�“n�É prach

1016

Dv-01: 45000

V�Ésledky (odber vzoriek okt�•ber-november), Ko�“ick�É kraj, Slovensko 2023
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Voda a sedimenty 
 
V blízkosti cementárne sa vykonal skríningový test s metódou FITC-T4 na vzorke vody a sedimente. 
�,�o�����]�v�����W�&���^���À�}���À�}���������}�o�����Ì�]�•�š���v�����v�����·�Œ�}�À�v�]���î�í���ì�ì�ì���v�P���W�&�K�������l�À�X�l�o�X���d�]���š�}���Z�}���v�}�š�Ç���À�É�Œ���Ì�v�����‰�Œ���l�Œ�����µ�i�·��
limit stanovený holandským predpisom 8�t 0,3 nanogramu na liter pre PFOA �t viac ako 70 000-krát. 7 
FITC-�d�ð�� �i���� �u���š�•�����U�� �l�š�}�Œ���� �u���Œ�]���� �����o�l�}�À�É�� �š�}�Æ�]���l�É�� �·���]�v�}�l�� �Ì�u���•�]�� �l�}�v�P���v� �Œ�}�À�� �W�&���^�� ���� �À�� �•�·�����•�v�}�•�š�]�� �i�µ��
�Z�}�o���v���•�l���� �À�o�������� �‰�}�µ�Î�_�À���� �v���� �•�l�Œ�_�v�]�v�P�� �W�&���^�� �À�� �‰�}�À�Œ���Z�}�À�É���Z�� �À�}�������Z�� ���� �v���� �]�v�(�}�Œ�u�}�À���v�]���� �}�� �‰�}�o�]�š�]���l�É���Z��
�}�‰���š�Œ���v�]�����Z���v�����Ì�v�_�Î���v�]�����Ì���Œ�}�i�}�À�X 
  

 
V sedimentoch odobratých po prúde sa metódou FITC-T4 zistili hladiny PFAS na úrovni 1 300 ng PFOA 
ekv./g (suchej hmotnosti). Holandské nariadenie pre pôdu je stanovené na 0,048 ng PFOA eq./g. 
�s�É�•�o�����}�l�� �À�É�Œ���Ì�v���� �‰�Œ���À�Ç�“�µ�i���� �Z�}�o���v���•�l�É�� �‰�Œ�����‰�]�•�� �‰�Œ���� �‰�€���µ�X�� �:���� �‰�}�š�Œ�����v�É�� �����o�“�_�� �À�É�•�l�µ�u�� �À�Ì�}�Œ�]���l�� �À�}���Ç�� ����
sedimentov, ako aj vzoriek z horných tokov v Národnom parku Slovenský kras, aby sa zistil rozsah 
�Ì�v�����]�•�š���v�]�����������]���]�������}���“�š�Œ�µ�l�š�µ�Œ���o�v�����Ì�v�����]�•�š���v�]�������o�����}���}���v���Z�}���v� ���Ì�v�����]�•�š���v�]���X���W�Œ�]���Œ�}�Ì�“�_�Œ���v�É���Z�����v���o�É�Ì�����Z��
�•�����À�Ç�µ�Î�]�i�������Z���u�]���l�������v���oýza LC-MS/MS a biologický test ERA-CALU 

 

7 Smit C.E., Verbruggen E.M.J. (2022). Limity rizika pre PFAS v povrchovej vode /Risicogrenzen voor PFAS in oppervlaktewater 
RIVM-briefrapport 2022-0074 C.E. Smit | E.M.J. Verbruggen  
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�e���Î�l� ���l�}�À�Ç 
 
�s�É�•�o�����l�Ç�����v���o�É�Ì���›���Î�l�É���Z���l�}�À�}�À��v machoch (Bryophyta) v Zádieli sú 6 293 mg/kg zinku, 76 mg/kg olova, 
71 mg/kg niklu, 918 mg/kg mangánu a 2,2 mg/kg kadmia v Zádieli. Na interpretáciu výsledkov v 
�l�}�v�š���Æ�š�����š�}�Z�š�}���Œ���P�]�•�v�µ���i�����‰�}�š�Œ�����v�É�������o�“�_���À�É�•�l�µ�u���À���Œ���(���Œ���v���v�É���Z���o�}�l���o�]�š�����Z�X 
�,�o�����]�v�Ç�� �›���Î�l�É���Z�� �l�}�À�}�À�� �À�� �u�����Z�}���Z�� �‰���š�Œ�]���� �u�����Ì�]�� �v���i�À�Ç�“�“�]���� �Ì���Ì�v���u���v���v� �� �À�� �Œ���u���]�� ���]�}�u�}�v�]�š�}�Œ�]�v�P�}�À� �Z�}��
�À�É�•�l�µ�u�µ�U���l�š�}�Œ�É���µ�•�l�µ�š�}���v�]�o�����v���������]�����d�t���À�����µ�Œ�•�‰�����~�î�ì�í�õ���t 2023). V prílohe 7 sú výsledky na Slovensku 
�µ�À�������v� �� �À�� �Œ���u�����l�}���Z�� �‰�Œ���� �‰�}�Œ�}�À�v���v�]���� �À�É�•�o�����l�}�À�� �À�� ���µ�Œ�•�‰���X�� �E���•�o�����v� �� �À�Ì�}�Œ�l�Ç�� �•���� ���µ���·�� �}���}�����Œ���›�� �À��
�v�������o���l�}�u�� �E���Œ�}���v�}�u�� �‰���Œ�l�µ�� �^�o�}�À���v�•�l�É�� �l�Œ���•�� ���� �À�� �E���Œ�}���v�}�u�� �‰���Œ�l�µ�� ���'�'�d���>���<�U��ktorý sa nachádza v 
�D�������Œ�•�l�µ�������i�����À���š���•�v���i�����o�_�Ì�l�}�•�š�]�������u���v�š���Œ�v��.  
 
���v���o�É�Ì�����›���Î�l�É���Z���l�}�À�}�À���À���]�Z�o�]���_���•�u�Œ���l�µ���}���Ç�����i�v� �Z�}�� �t Picea abies v Zádieli, 592 mg/kg mangánu, je v 
�‰�}�Œ�}�À�v���v�_�� �•�� �]�v�É�u�]�� �À�É�•�o�����l���u�]�� ���]�}�u�}�v�]�š�}�Œ�]�v�P�µ�� �À�� �]�Z�o�]���_�� �À�Ç�l�}�v���v� �Z�}�� �v���������]�}�µ�� �d�t�� �À�Ç�•�}�l���X�� ���v���o�É�Ì�}�µ��
�À���i�����v�É���Z���“�l�Œ�µ�‰�_�v���•�o�]���‰�}�l���Ì�����Œ�}���v�}���Z�}�À�µ���•�����Ì�]�•�š�]�o�}���ì�U�ì�î�ð���u�P�l�l�P���}�o�}�À�����~�W���•�U���ì�U�ì�ñ�ò���u�P���v�]�l�o�µ���~�E�]�•�������v������
hranicou detekcie (< LOD) neb�}�o�����Ì�]�•�š���v�����Î�]�����v�����}�Œ�š�µ�›���~�,�P�•�X���s�����“�]�µ���‰�}�Ì�}�Œ�v�}�•�›���•�]���Ì���•�o�·�Î�]���o���v���‰�}�u���Œ�v����
�À�Ç�•�}�l�É���}���•���Z���Z�o�]�v�_�l�����~���o�•���ô�U�ï���u�P�l�l�P���À���“�l�Œ�µ�‰�]�v�����Z���À���i�������Ì���}�����������À�}�Œ�v�_�l�Ç�X 
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Záver 

V ni�Î�“ie uvedenej infografike s�· prezentovan�  prv�  zistenia z biomonitoringov� ho v�Éskumu nad��cie TW, 
ktor�É sa uskuto��nil v okol�_ Cement��rne Tur�xa nad Bodvou v Ko�“ickom kraji na Slovensku v roku 2023. 
Vzorky boli odobrat�  v okruhu 2 500 metrov okolo cement��rne v piatich (5) okolit�Éch dedin��ch a 
analyzovan�  na pr�_tomnos�› perzistentn�Éch organick�Éch l��tok (POP), ako s�· diox�_ny, PFAS, PAH a �›a�Îk�  
kovy. Vo vajciach, ihli���_ a machoch boli vyk��zan�  vysok�  koncentr��cie diox�_nov (PCCD/F/dl-PCB), 
polycyklick�Éch aromatick�Éch uh�qovod�_kov (PAH) a per- a polyflu�•rovan�Éch l��tok (PFAS). V Turni nad 
Bodvou bolo vo vajciach zisten�Éch �“es�› (6) zl�·��en�_n PFAS. Hladina PFOS vo vajciach z lokality Z��diel �t 
prekro��enie limitu E�j  pre PFOS o 300 %.  

Obzvl���“�› znepokojuj�·ce s�· v�Ésledky skr�_ningov�Éch testov v povrchovom vodnom toku v bl�_zkosti 
cement��rne a v sedimente kv�€li alarmuj�·co vysok�Ém hodnot��m PFAS. Hladiny �›a�Îk�Éch kovov v machoch 
patria medzi najvy�“�“ie zaznamenan�  v r��mci biomonitoringov� ho v�Éskumu nad��cie TW realizovan� ho 
v Eur�•pe (2019 �t 2023). Okrem toho boli zisten�  zv�É�“en�  hodnoty PAH v prachov�Éch n��nosoch na 
strech��ch domov v obciach Dvorn�_ky a Z��diel.  

Celkovo mo�Îno kon�“tatova�›, �Îe zistenia tohto �·vodn� ho biomonitoringov� ho projektu vyvol��vaj�· 
znepokojuj�·ce obavy z pr�_tomnosti diox�_nov (PCDD/F/dl-PCB), PAH, PFAS a �›a�Îk�Éch kovov v �Îivotnom 
prostred�_ �š���i�š�}�� �����•�š�]�� �<�}�“�]���l� �Z�}�� �l�Œ���i��. Na pochopenie zdrojov t�Échto kontaminantov a sp�€sobov ich 
depoz�_cie je nevyhnutn�É ��al�“�_ v�Éskum.  

 

 
   

V�Ésledky Biomonitoring Ko�“ice Region, Slovakia  30-31 October 2023
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Príloha 
 
Príloha 1: Výsledky GC-MS analýz �•�o���‰�����_���Z���À���i�������Ì�����Œ�}���v�}���Z�}�À�µ 
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Príloha 2: Vzorce kongenérov dl-PCB 
 

 
 
 

 
 

 
 

 
 
 

 

Vajcia - vzorce chemickej anal�Ézy PCB, Ko�“ick�É kraj, Slovensko 2023
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Príloha 3: Dioxíny a PFAS vo vajciach 
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Príloha 4: Výsledky dioxínov, PAH a PFAS v ovocí 
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Príloha 5: �/�Z�o�]���]����- výsledky dioxínov, PAH �����›���Î�l�É���Z���l�}�À�}�À 
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Príloha 6: Výsledky Výsledky machy 
 

 
�K�Œ�]���v�š�����v� ���(���Œ�����v� ���‰�Œ�µ�Z�Ç�U���l�š�}�Œ� ���‰�}�•�l�Ç�š�µ�i�����d�}�Æ�]���}�t���š���Z�U���•�o�·�Î�]�������l�}���Œ���(���Œ���v���v�����•�š�µ�‰�v�]�����X���D�����Z�Ç������
�]�Z�o�]���]����sú vyjadrené v 88 % suchej hmotnosti a stredne viazanej hmotnosti (MB). 
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�W�Œ�_�o�}�Z�����ó�W���e���Î�l� ���l�}�À�Ç 
 
V machoch �À���•�����]���o�]���•�����v�����Z�����Ì�����À�Ç�•�}�l� ���u�v�}�Î�•�š�À�}���Ì�]�v�l�µ�X���D�}�Î�v�}���‰�}���Z�����Ì�����Ì���‰�}�Ì�]�v�l�}�À���v�É���Z��
�Î�q�����}�À�����o�����}���•�š�Œ���“�v�É���Z�����}�•�]���l�X���,�}���]���i�����Ì�]�v�}�l���v���À�Ç�Z�v�µ�š�v�É���‰�Œ�����Î�]�À�}�š�U���i���Z�}���v�����u���Œ�v� ���‰�}�Î�]�š�]����
�u�€�Î�����u���›���Ì�����v���•�o�����}�l���v���À�}�q�v�}�•�›�U���Ì�À�Œ�������v�]���������Z�v�����l�µ�X 
 

 

 
  
 
�s�Ç�•�}�l� ���Z�}���v�}�š�Ç���u�����]���•�����v�����Z�����Ì���i�·���À���u�����Z�}���Z���,�}�•�›�}�À�����������•�����]���o�U�������š�}���î�ò�������î�î���u�P�l�l�P�X 



25 
ToxicoWatch Biomonitoring, Slovensko - 30/31 októbra 2023 

 
      
 
 
 

 
 
 
 



26 
ToxicoWatch Biomonitoring, Slovensko - 30/31 októbra 2023 

 

 



27 
ToxicoWatch Biomonitoring, Slovensko - 30/31 októbra 2023 

 

 
 
    
 
 
 
 
 
 
 
 
 
 
 



!
!
!
!
!
!
!
!

"#$%$&#'$(#&)!(*+*,(-.!$&!/*(+#+'*&'!$(),&#-!/$001',&'+!
#&!'.*! +1(($1&2#&)!*&3#($&%*&'!$4!'.* !

5*%*&'!/0,&'!61(7,!&,2!"$23$18!90$3,:#,8! ;<;= !
!
!
!

>&&*?*!0,@!(*+10'+!
!



BioDetection Systems
Science Park 406

1098XH
Amsterdam

The Netherlands

Tel: +31 20 4350 750
E-mail: info@bds.nl

 Web: www.bds.nl
Analysis report

Client: Authorized by: Date report (dd-mm-yyyy):
Toxicowatch Emiel Felzel 08-01-2024
Abel Arkenbout Head of Testing Laboratory
info@toxicowatch.org
grote ossenmarkt 18
8861 CP
Harlingen
Nederland

Information about report
The results of examination refer exclusively to the checked samples.
Results are given in table 1.
Sample characteristics are given in table 2.
The measurement uncertainty for CALUX method is typically below 30%. For the calculation a coverage factor of 1 is used.
If an analysis is accredited by ISO17025 (RvA L401)  is indicated by a yes or a no
Date of the performance of the test: 04-01-2024

Table 1 sample analysis results

No. Client code Method Parameter Result Conclusion Cut off Unit

1 23TWS-APU-DV01 DR CALUX PCDD/PCDF (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

2 23TWS-APU-DV01 DR CALUX dl-PCBs (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

3 23TWS-APU-DV01 PAH CALUX Polycyclic aromatic hydrocarbons 0.67 --- n.a. ng Benzo[a]pyrene eq./g w.w.

4 23TWS-APU-DV02 DR CALUX PCDD/PCDF (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

5 23TWS-APU-DV02 DR CALUX dl-PCBs (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

6 23TWS-APU-DV02 PAH CALUX Polycyclic aromatic hydrocarbons 0.40 --- n.a. ng Benzo[a]pyrene eq./g w.w.

7 23TWS-APU-VC03 DR CALUX PCDD/PCDF (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

8 23TWS-APU-VC03 DR CALUX dl-PCBs (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

9 23TWS-APU-VC03 PAH CALUX Polycyclic aromatic hydrocarbons 0.32 --- n.a. ng Benzo[a]pyrene eq./g w.w.

10 23TWS-APU-TNB01 DR CALUX PCDD/PCDF (separated TEQ) 0.18 --- n.a. pg TEQ / gram w.w.

11 23TWS-APU-TNB01 DR CALUX dl-PCBs (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

12 23TWS-APU-TNB01 PAH CALUX Polycyclic aromatic hydrocarbons 2.5 --- n.a. ng Benzo[a]pyrene eq./g w.w.

13 23TWH-FRAPNC-WH-01-5 DR CALUX PCDD/PCDF (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

14 23TWH-FRAPNC-WH-01-5 DR CALUX dl-PCBs (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

15 23TWH-FRAPNC-WH-01-5 PAH CALUX Polycyclic aromatic hydrocarbons 1.7 --- n.a. ng Benzo[a]pyrene eq./g w.w.

16 23TWH-BKNC-WH01 DR CALUX PCDD/PCDF (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

17 23TWH-BKNC-WH01 DR CALUX dl-PCBs (separated TEQ) <0.05 --- n.a. pg TEQ / gram w.w.

18 23TWH-BKNC-WH01 PAH CALUX Polycyclic aromatic hydrocarbons 3.1 --- n.a. ng Benzo[a]pyrene eq./g w.w.

19 23TWS-MOS-DV01 DR CALUX dl-PCBs (separated TEQ) 2.2 --- n.a. pg TEQ / gram w.w.

20 23TWS-MOS-DV01 DR CALUX PCDD/PCDF (separated TEQ) 7.4 --- n.a. pg TEQ / gram w.w.

21 23TWS-MOS-DV01 PAH CALUX Polycyclic aromatic hydrocarbons 150 --- n.a. ng Benzo[a]pyrene eq./g w.w.

22 23TWS-MOS-DV03 DR CALUX dl-PCBs (separated TEQ) <0.2 --- n.a. pg TEQ / gram w.w.

23 23TWS-MOS-DV03 DR CALUX PCDD/PCDF (separated TEQ) 1.3 --- n.a. pg TEQ / gram w.w.

24 23TWS-MOS-DV03 PAH CALUX Polycyclic aromatic hydrocarbons 150 --- n.a. ng Benzo[a]pyrene eq./g w.w.

25 23TWS-MOS-VC01 DR CALUX dl-PCBs (separated TEQ) 0.77 --- n.a. pg TEQ / gram w.w.

26 23TWS-MOS-VC01 DR CALUX PCDD/PCDF (separated TEQ) 2.8 --- n.a. pg TEQ / gram w.w.

27 23TWS-MOS-VC01 PAH CALUX Polycyclic aromatic hydrocarbons 2600 --- n.a. ng Benzo[a]pyrene eq./g w.w.

28 23TWS-MOS-ZA02 DR CALUX dl-PCBs (separated TEQ) <0.1 --- n.a. pg TEQ / gram w.w.

29 23TWS-MOS-ZA02 DR CALUX PCDD/PCDF (separated TEQ) 6.0 --- n.a. pg TEQ / gram w.w.

30 23TWS-MOS-ZA02 PAH CALUX Polycyclic aromatic hydrocarbons 570 --- n.a. ng Benzo[a]pyrene eq./g w.w.

31 23TWS-MOS-HS02 DR CALUX dl-PCBs (separated TEQ) 1.9 --- n.a. pg TEQ / gram w.w.

32 23TWS-MOS-HS02 DR CALUX PCDD/PCDF (separated TEQ) 6.0 --- n.a. pg TEQ / gram w.w.

33 23TWS-MOS-HS02 PAH CALUX Polycyclic aromatic hydrocarbons 180 --- n.a. ng Benzo[a]pyrene eq./g w.w.

34 23TWS-PN-DV01 DR CALUX dl-PCBs (separated TEQ) 0.44 --- n.a. pg TEQ / gram w.w.

35 23TWS-PN-DV01 DR CALUX PCDD/PCDF (separated TEQ) 0.17 --- n.a. pg TEQ / gram w.w.

36 23TWS-PN-DV01 PAH CALUX Polycyclic aromatic hydrocarbons 1.7 --- n.a. ng Benzo[a]pyrene eq./g w.w.
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37 23TWS-PN-VC02 DR CALUX dl-PCBs (separated TEQ) 0.91 --- n.a. pg TEQ / gram w.w.

38 23TWS-PN-VC02 DR CALUX PCDD/PCDF (separated TEQ) 0.75 --- n.a. pg TEQ / gram w.w.

39 23TWS-PN-VC02 PAH CALUX Polycyclic aromatic hydrocarbons 0.46 --- n.a. ng Benzo[a]pyrene eq./g w.w.

40 23TWS-PN-ZA01 DR CALUX dl-PCBs (separated TEQ) 0.56 --- n.a. pg TEQ / gram w.w.

41 23TWS-PN-ZA01 DR CALUX PCDD/PCDF (separated TEQ) 0.37 --- n.a. pg TEQ / gram w.w.

42 23TWS-PN-ZA01 PAH CALUX Polycyclic aromatic hydrocarbons <0.10 --- n.a. ng Benzo[a]pyrene eq./g w.w.

43 23TWS-PN-HS02 DR CALUX dl-PCBs (separated TEQ) 0.88 --- n.a. pg TEQ / gram w.w.

44 23TWS-PN-HS02 DR CALUX PCDD/PCDF (separated TEQ) 0.71 --- n.a. pg TEQ / gram w.w.

45 23TWS-PN-HS02 PAH CALUX Polycyclic aromatic hydrocarbons 0.31 --- n.a. ng Benzo[a]pyrene eq./g w.w.

46 23TWS-EGG-DV-02 DR CALUX PCDD/PCDF and dl-PCBs (BEQ; semi)  1.2 compliant 3.3 pg BEQ / gram fat

47 23TWS-EGG-DV-02 DR CALUX PCDD/PCDF (BEQ; semi)  1.0 compliant 1.7 pg BEQ / gram fat

48 23TWS-EGG-VC-01 DR CALUX PCDD/PCDF and dl-PCBs (BEQ; semi)  1.7 compliant 3.3 pg BEQ / gram fat

49 23TWS-EGG-VC-01 DR CALUX PCDD/PCDF (BEQ; semi)  1.6 compliant 1.7 pg BEQ / gram fat

50 23TWS-EGG-ZA-01 DR CALUX PCDD/PCDF and dl-PCBs (BEQ; semi)  1.7 compliant 3.3 pg BEQ / gram fat

51 23TWS-EGG-ZA-01 DR CALUX PCDD/PCDF (BEQ; semi)  0.65 compliant 1.7 pg BEQ / gram fat

52 23TWS-RD-DV01 DR CALUX dl-PCBs (separated TEQ) 1.2 --- n.a. pg TEQ / gram dry weight

53 23TWS-RD-DV01 DR CALUX PCDD/PCDF (separated TEQ) 5.1 --- n.a. pg TEQ / gram dry weight

54 23TWS-RD-DV01 PAH CALUX Polycyclic aromatic hydrocarbons 45000 --- n.a. ng Benzo[a]pyrene eq./g dry weight

55 23TWS-RD-ZA-02 DR CALUX PCDD/PCDF (separated TEQ) 3.3 --- n.a. pg TEQ / gram dry weight

56 23TWS-RD-ZA-02 DR CALUX dl-PCBs (separated TEQ) 2.2 --- n.a. pg TEQ / gram dry weight

57 23TWS-RD-ZA-02 PAH CALUX Polycyclic aromatic hydrocarbons 34000 --- n.a. ng Benzo[a]pyrene eq./g dry weight

58 23TWS-H20-CK-01 FITC-T4 Thyroid disruption 21 --- n.a. ug PFOA eq./l

59 23TWS-SED-CK-01 FITC-T4 Thyroid disruption 1.3 --- n.a. ug PFOA eq./gram dry sample

60 23TWS-EGG-ZA-02 DR CALUX PCDD/PCDF and dl-PCBs (BEQ; semi)  9.8 suspected 3.3 pg BEQ / gram fat

61 23TWS-EGG-ZA-02 DR CALUX PCDD/PCDF (BEQ; semi)  3.1 suspected 1.7 pg BEQ / gram fat

62 23TWS-EGG-TNB-01 DR CALUX PCDD/PCDF and dl-PCBs (BEQ; semi)  4.8 suspected 3.3 pg BEQ / gram fat

63 23TWS-EGG-TNB-01 DR CALUX PCDD/PCDF (BEQ; semi)  2.7 suspected 1.7 pg BEQ / gram fat

64 23TWS-EGG-HS-01 DR CALUX PCDD/PCDF and dl-PCBs (BEQ; semi)  4.7 suspected 3.3 pg BEQ / gram fat

65 23TWS-EGG-HS-01 DR CALUX PCDD/PCDF (BEQ; semi)  2.2 suspected 1.7 pg BEQ / gram fat

For the suspected sample(s) to be non-compliant, the concentration has to be determined by a confirmatory method
Results given behind the less than sign are the limit of quantification.

n.a.= no cut off according to EU guideline in BEQ established, maximal levels applicable if available

Table 2 sample characteristics

No. Client code BDS code Matrix ISO17025 (RvAL401) Date arrival Sealed

1 23TWS-APU-DV01 47320 Not defined no 28-11-2023

2 23TWS-APU-DV01 47320 Not defined no 28-11-2023

3 23TWS-APU-DV01 47320 Not defined no 28-11-2023

4 23TWS-APU-DV02 47321 Not defined no 28-11-2023

5 23TWS-APU-DV02 47321 Not defined no 28-11-2023

6 23TWS-APU-DV02 47321 Not defined no 28-11-2023

7 23TWS-APU-VC03 47322 Not defined no 28-11-2023

8 23TWS-APU-VC03 47322 Not defined no 28-11-2023

9 23TWS-APU-VC03 47322 Not defined no 28-11-2023

10 23TWS-APU-TNB01 47323 Not defined no 28-11-2023

11 23TWS-APU-TNB01 47323 Not defined no 28-11-2023

12 23TWS-APU-TNB01 47323 Not defined no 28-11-2023

13 23TWH-FRAPNC-WH-01-5 47324 Not defined no 28-11-2023

14 23TWH-FRAPNC-WH-01-5 47324 Not defined no 28-11-2023

15 23TWH-FRAPNC-WH-01-5 47324 Not defined no 28-11-2023

16 23TWH-BKNC-WH01 47325 Not defined no 28-11-2023

17 23TWH-BKNC-WH01 47325 Not defined no 28-11-2023

18 23TWH-BKNC-WH01 47325 Not defined no 28-11-2023

19 23TWS-MOS-DV01 47326 Not defined no 28-11-2023

20 23TWS-MOS-DV01 47326 Not defined no 28-11-2023

21 23TWS-MOS-DV01 47326 Not defined no 28-11-2023

22 23TWS-MOS-DV03 47327 Not defined no 28-11-2023

23 23TWS-MOS-DV03 47327 Not defined no 28-11-2023

24 23TWS-MOS-DV03 47327 Not defined no 28-11-2023

25 23TWS-MOS-VC01 47328 Not defined no 28-11-2023

26 23TWS-MOS-VC01 47328 Not defined no 28-11-2023

27 23TWS-MOS-VC01 47328 Not defined no 28-11-2023

28 23TWS-MOS-ZA02 47329 Not defined no 28-11-2023

29 23TWS-MOS-ZA02 47329 Not defined no 28-11-2023

30 23TWS-MOS-ZA02 47329 Not defined no 28-11-2023

31 23TWS-MOS-HS02 47330 Not defined no 28-11-2023
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32 23TWS-MOS-HS02 47330 Not defined no 28-11-2023

33 23TWS-MOS-HS02 47330 Not defined no 28-11-2023

34 23TWS-PN-DV01 47331 Not defined no 28-11-2023

35 23TWS-PN-DV01 47331 Not defined no 28-11-2023

36 23TWS-PN-DV01 47331 Not defined no 28-11-2023

37 23TWS-PN-VC02 47332 Not defined no 28-11-2023

38 23TWS-PN-VC02 47332 Not defined no 28-11-2023

39 23TWS-PN-VC02 47332 Not defined no 28-11-2023

40 23TWS-PN-ZA01 47333 Not defined no 28-11-2023

41 23TWS-PN-ZA01 47333 Not defined no 28-11-2023

42 23TWS-PN-ZA01 47333 Not defined no 28-11-2023

43 23TWS-PN-HS02 47334 Not defined no 28-11-2023

44 23TWS-PN-HS02 47334 Not defined no 28-11-2023

45 23TWS-PN-HS02 47334 Not defined no 28-11-2023

46 23TWS-EGG-DV-02 47335 Food, egg(product) yes 28-11-2023

47 23TWS-EGG-DV-02 47335 Food, egg(product) yes 28-11-2023

48 23TWS-EGG-VC-01 47336 Food, egg(product) yes 28-11-2023

49 23TWS-EGG-VC-01 47336 Food, egg(product) yes 28-11-2023

50 23TWS-EGG-ZA-01 47337 Food, egg(product) yes 28-11-2023

51 23TWS-EGG-ZA-01 47337 Food, egg(product) yes 28-11-2023

52 23TWS-RD-DV01 47341 Dust no 28-11-2023

53 23TWS-RD-DV01 47341 Dust no 28-11-2023

54 23TWS-RD-DV01 47341 Dust no 28-11-2023

55 23TWS-RD-ZA-02 47342 Dust no 28-11-2023

56 23TWS-RD-ZA-02 47342 Dust no 28-11-2023

57 23TWS-RD-ZA-02 47342 Dust no 28-11-2023

58 23TWS-H20-CK-01 47343 Water no 28-11-2023

59 23TWS-SED-CK-01 47344 Sediment no 28-11-2023

60 23TWS-EGG-ZA-02 47562 Food, egg(product) yes 28-11-2023 no

61 23TWS-EGG-ZA-02 47562 Food, egg(product) yes 28-11-2023 no

62 23TWS-EGG-TNB-01 47563 Food, egg(product) yes 28-11-2023 no

63 23TWS-EGG-TNB-01 47563 Food, egg(product) yes 28-11-2023 no

64 23TWS-EGG-HS-01 47564 Food, egg(product) yes 28-11-2023 no

65 23TWS-EGG-HS-01 47564 Food, egg(product) yes 28-11-2023 no

For the method DR CALUX and the sum parameter PCDD/PCDF (separated TEQ) the used method is extraction with organic solvents; the extracts are cleaned on an acid silica column and separation

is done with a florisil column. The cleaned extracts are dissolved in DMSO. The DR CALUX activity is determined (24h exposure) and benchmarked against 2,3,7,8-TCDD. The DR CALUX analysis is

done according to p-bds-051

For the method DR CALUX and the sum parameter dl-PCBs (separated TEQ) the used method is  extraction with organic solvents; the extracts are cleaned on an acid silica column and separation is

done with a florisil column. The cleaned extracts are dissolved in DMSO. The DR CALUX activity is determined (24h exposure) and benchmarked against 2,3,7,8-TCDD. The DR CALUX analysis is

done according to p-bds-051.

For the method PAH CALUX and the sum parameter Polycyclic aromatic hydrocarbons the used method is Extracts are dissolved in DMSO. The PAH CALUX activity is determined (4h exposure) and

benchmarked against Benzo[a]pyrene.

For the method DR CALUX and the sum parameter PCDD/PCDF (BEQ; semi) the used method is shake extraction with organic solvents (hexane); the extracts are cleaned on an acid silica column.

The cleaned extracts are dissolved in DMSO. The DR CALUX activity is determined (24h exposure). The response of the sample is corrected for the background and subsequently corrected for the

apparent bioassay recovery with a reference sample at the level of interest. The evaluation was done on the maximum level for PCDD/F, from which a cut off value has been established (2/3 of

maximum level) to determine if a sample is compliant or suspected. As a maximum level the level of the matrix as described in the table above is used. After the evaluation an estimation is given of the

sample in the form of a BEQ outcome. The DR CALUX analysis is done according to p-bds-051.

For the method DR CALUX and the sum parameter PCDD/PCDF and dl-PCBs (BEQ; semi) the used method is shake extraction with organic solvents (hexane); the extracts are cleaned on an acid

silica column. The cleaned extracts are dissolved in DMSO. The DR CALUX activity is determined (24h exposure). The response of the sample is corrected for the background and subsequently

corrected for the apparent bioassay recovery with a reference sample at the level of interest. The evaluation was done on the maximum level for PCDD/F and dl-PCBs, from which a cut off value has

been established  (2/3 of maximum level) to determine if a sample is compliant or suspected. As a maximum level the level of the matrix as described in the table above is used. After the evaluation an

estimation is given of the sample in the form of a BEQ outcome. The DR CALUX analysis is done according to p-bds-051.

All DR CALUX analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of sampling and analysis for the control of

levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to Commission Regulation (EC) No 1881/2006.

report number: 21298 version number: 1 Page 3/3



BioDetection Systems
Science Park 406

1098XH
Amsterdam

The Netherlands

Tel: +31 20 4350 750
E-mail: info@bds.nl

 Web: www.bds.nl
Analysis report

Client: Authorized by: Date report (dd-mm-yyyy):
Toxicowatch Emiel Felzel 08-01-2024
Abel Arkenbout Head of Testing Laboratory
info@toxicowatch.org

8861 CP
Harlingen
Nederland

Information about report
The results of examination refer exclusively to the checked samples.
All analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to
Commission Regulation (EC) No 1881/2006.
For the analyses on dioxins/furans/dl-PCBs/ndl-PCB the sample is extracted with organic solvents (hexane); the extracts are cleaned on an acid silica
column/alumina/florisil/carbon. For recovery calculation all 13C labeled congeners are added. The concentrations are determined by GC-MS/MS.

Information about sample
BDS sample number 47338
Client identification 23TWS-EGG-ZA-02
Sample recieved on 28-11-2023
Start of test 30-11-2023
End of test 11-12-2023
Matrix Food, egg(product)
Judgement

Non-compliant for maximal level limit (expressed as WHO PCDD/F + dl-PCBs TEQ) taking into account expanded measurement uncertainity.
Sample 23TWS-EGG-ZA-02 is above the maximal level of 5.0 pg TEQ / gram fat.

Test results:

WHO sum parameters (accredited under RvA L401)
WHO PCDD/F TEQ lowerbound 2005 2 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ mediumbound 2005 2.2 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ upperbound 2005 2.3 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ lowerbound 2005 6.6 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ mediumbound 2005 6.6 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ upperbound 2005 6.6 pg TEQ / gram fat U+/- 24%
WHO PCDD/F/dl-PCBs TEQ lowerbound 2005 8.7 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dl-PCBs TEQ mediumbound 2005 8.8 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dl-PCBs TEQ upperbound 2005 8.9 pg TEQ / gram fat U+/- 23%

Dioxins/furans (accredited under RvA L401)
2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.27 pg / gram fat U+/- 31%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.44 pg / gram fat U+/- 44%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.54 pg / gram fat U+/- 46%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19 pg / gram fat U+/- 41%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.1 pg / gram fat U+/- 34%
Octachlorodibenzo-p-dioxin 2.8 pg / gram fat U+/- 49%
2,3,7,8-Tetrachlorodibenzofuran 2.6 pg / gram fat U+/- 27%
1,2,3,7,8-Pentachlorodibenzofuran 2.0 pg / gram fat U+/- 31%
2,3,4,7,8-Pentachlorodibenzofuran 3.1 pg / gram fat U+/- 29%
1,2,3,4,7,8-Hexachlorodibenzofuran 2.3 pg / gram fat U+/- 37%
1,2,3,6,7,8-Hexachlorodibenzofuran 0.81 pg / gram fat U+/- 25%
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1,2,3,7,8,9-Hexachlorodibenzofuran <0.2 pg / gram fat U+/- 41%
2,3,4,6,7,8-Hexachlorodibenzofuran 0.84 pg / gram fat U+/- 32%
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.78 pg / gram fat U+/- 25%
1,2,3,4,7,8,9-Heptachlorodibenzofuran <0.2 pg / gram fat U+/- 28%
Octachlorodibenzofuran <0.2 pg / gram fat U+/- 37%

dl-PCBs (accredited under RvA L401)
3,3',4,4'-Tetrachlorobiphenyl (#77) 38 pg / gram fat U+/- 39%
3,4,4',5-Tetrachlorobiphenyl (#81) 4.5 pg / gram fat U+/- 32%
3,3',4,4',5-Pentachlorobiphenyl (#126) 57 pg / gram fat U+/- 26%
3,3',4,4',5,5'-Hexachlorobiphenyl (#169) 5.6 pg / gram fat U+/- 53%
2,3,3',4,4'-Pentachlorobiphenyl (#105) 2300 pg / gram fat U+/- 51%
2,3,4,4',5-Pentachlorobiphenyl (#114) 70 pg / gram fat U+/- 32%
2,3',4,4',5-Pentachlorobiphenyl (#118) 12000 pg / gram fat U+/- 44%
2,3',4,4',5'-Pentachlorobiphenyl (#123) 210 pg / gram fat U+/- 36%
2,3,3',4,4',5-Hexachlorobiphenyl (#156) 5100 pg / gram fat U+/- 36%
2,3,3',4,4',5'-Hexachlorobiphenyl (#157) 640 pg / gram fat U+/- 37%
2,3',4,4',5,5'-Hexachlorobiphenyl (#167) 2300 pg / gram fat U+/- 35%
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189) 780 pg / gram fat U+/- 37%
Results given behind the less than sign are the limit of quantification.

Recovery Dioxins/furans
2,3,7,8-Tetrachlorodibenzo-p-dioxin 85.2%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 93.4%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 97%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 91.8%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 79.8%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 96.1%
Octachlorodibenzo-p-dioxin 129.8%
2,3,7,8-Tetrachlorodibenzofuran 88.5%
1,2,3,7,8-Pentachlorodibenzofuran 71.2%
2,3,4,7,8-Pentachlorodibenzofuran 67%
1,2,3,4,7,8-Hexachlorodibenzofuran 78.7%
1,2,3,6,7,8-Hexachlorodibenzofuran 82%
1,2,3,7,8,9-Hexachlorodibenzofuran 157.7%
2,3,4,6,7,8-Hexachlorodibenzofuran 66.3%
1,2,3,4,6,7,8-Heptachlorodibenzofuran 97.8%
1,2,3,4,7,8,9-Heptachlorodibenzofuran 93.2%
Octachlorodibenzofuran 105.3%

Recovery dl-PCBs
3,3',4,4'-Tetrachlorobiphenyl (#77) 76.7%
3,4,4',5-Tetrachlorobiphenyl (#81) 83.2%
3,3',4,4',5-Pentachlorobiphenyl (#126) 83.4%
3,3',4,4',5,5'-Hexachlorobiphenyl (#169) 151.8%
2,3,3',4,4'-Pentachlorobiphenyl (#105) 78.2%
2,3,4,4',5-Pentachlorobiphenyl (#114) 82.2%
2,3',4,4',5-Pentachlorobiphenyl (#118) 74.4%
2,3',4,4',5'-Pentachlorobiphenyl (#123) 80%
2,3,3',4,4',5-Hexachlorobiphenyl (#156) 98%
2,3,3',4,4',5'-Hexachlorobiphenyl (#157) 88.9%
2,3',4,4',5,5'-Hexachlorobiphenyl (#167) 77.3%
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189) 108.6%
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Information about report
The results of examination refer exclusively to the checked samples.
All analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to
Commission Regulation (EC) No 1881/2006.
For the analyses on dioxins/furans/dl-PCBs/ndl-PCB the sample is extracted with organic solvents (hexane); the extracts are cleaned on an acid silica
column/alumina/florisil/carbon. For recovery calculation all 13C labeled congeners are added. The concentrations are determined by GC-MS/MS.

Information about sample
BDS sample number 47339
Client identification 23TWS-EGG-TNB-01
Sample recieved on 28-11-2023
Start of test 30-11-2023
End of test 12-12-2023
Matrix Food, egg(product)

Test results:

WHO sum parameters (accredited under RvA L401)
WHO PCDD/F TEQ lowerbound 2005 1.2 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ mediumbound 2005 1.3 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ upperbound 2005 1.5 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ lowerbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ mediumbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ upperbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO PCDD/F/dl-PCBs TEQ lowerbound 2005 2.4 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dl-PCBs TEQ mediumbound 2005 2.5 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dl-PCBs TEQ upperbound 2005 2.6 pg TEQ / gram fat U+/- 23%

Dioxins/furans (accredited under RvA L401)
2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.43 pg / gram fat U+/- 31%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.21 pg / gram fat U+/- 44%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.66 pg / gram fat U+/- 46%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 41%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.3 pg / gram fat U+/- 34%
Octachlorodibenzo-p-dioxin 5.0 pg / gram fat U+/- 49%
2,3,7,8-Tetrachlorodibenzofuran 1.3 pg / gram fat U+/- 27%
1,2,3,7,8-Pentachlorodibenzofuran 1.3 pg / gram fat U+/- 31%
2,3,4,7,8-Pentachlorodibenzofuran 1.0 pg / gram fat U+/- 29%
1,2,3,4,7,8-Hexachlorodibenzofuran 0.84 pg / gram fat U+/- 37%
1,2,3,6,7,8-Hexachlorodibenzofuran 0.50 pg / gram fat U+/- 25%
1,2,3,7,8,9-Hexachlorodibenzofuran <0.2 pg / gram fat U+/- 41%
2,3,4,6,7,8-Hexachlorodibenzofuran 0.64 pg / gram fat U+/- 32%
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.4 pg / gram fat U+/- 25%
1,2,3,4,7,8,9-Heptachlorodibenzofuran <0.2 pg / gram fat U+/- 28%
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Octachlorodibenzofuran 0.43 pg / gram fat U+/- 37%

dl-PCBs (accredited under RvA L401)
3,3',4,4'-Tetrachlorobiphenyl (#77) 18 pg / gram fat U+/- 39%
3,4,4',5-Tetrachlorobiphenyl (#81) 2.4 pg / gram fat U+/- 32%
3,3',4,4',5-Pentachlorobiphenyl (#126) 10 pg / gram fat U+/- 26%
3,3',4,4',5,5'-Hexachlorobiphenyl (#169) 2.2 pg / gram fat U+/- 53%
2,3,3',4,4'-Pentachlorobiphenyl (#105) 110 pg / gram fat U+/- 51%
2,3,4,4',5-Pentachlorobiphenyl (#114) <9 pg / gram fat U+/- 32%
2,3',4,4',5-Pentachlorobiphenyl (#118) 300 pg / gram fat U+/- 44%
2,3',4,4',5'-Pentachlorobiphenyl (#123) <9 pg / gram fat U+/- 36%
2,3,3',4,4',5-Hexachlorobiphenyl (#156) 130 pg / gram fat U+/- 36%
2,3,3',4,4',5'-Hexachlorobiphenyl (#157) 16 pg / gram fat U+/- 37%
2,3',4,4',5,5'-Hexachlorobiphenyl (#167) 71 pg / gram fat U+/- 35%
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189) 35 pg / gram fat U+/- 37%
Results given behind the less than sign are the limit of quantification.
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Information about report
The results of examination refer exclusively to the checked samples.
All analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to
Commission Regulation (EC) No 1881/2006.
For the analyses on dioxins/furans/dl-PCBs/ndl-PCB the sample is extracted with organic solvents (hexane); the extracts are cleaned on an acid silica
column/alumina/florisil/carbon. For recovery calculation all 13C labeled congeners are added. The concentrations are determined by GC-MS/MS.

Information about sample
BDS sample number 47339
Client identification 23TWS-EGG-TNB-01
Sample recieved on 28-11-2023
Start of test 30-11-2023
End of test 12-12-2023
Matrix Food, egg(product)

Test results:

WHO sum parameters (accredited under RvA L401)
WHO PCDD/F TEQ lowerbound 2005 1.2 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ mediumbound 2005 1.3 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ upperbound 2005 1.5 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ lowerbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ mediumbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ upperbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO PCDD/F/dl-PCBs TEQ lowerbound 2005 2.4 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dl-PCBs TEQ mediumbound 2005 2.5 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dl-PCBs TEQ upperbound 2005 2.6 pg TEQ / gram fat U+/- 23%

Dioxins/furans (accredited under RvA L401)
2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.43 pg / gram fat U+/- 31%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.21 pg / gram fat U+/- 44%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.66 pg / gram fat U+/- 46%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 41%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.3 pg / gram fat U+/- 34%
Octachlorodibenzo-p-dioxin 5.0 pg / gram fat U+/- 49%
2,3,7,8-Tetrachlorodibenzofuran 1.3 pg / gram fat U+/- 27%
1,2,3,7,8-Pentachlorodibenzofuran 1.3 pg / gram fat U+/- 31%
2,3,4,7,8-Pentachlorodibenzofuran 1.0 pg / gram fat U+/- 29%
1,2,3,4,7,8-Hexachlorodibenzofuran 0.84 pg / gram fat U+/- 37%
1,2,3,6,7,8-Hexachlorodibenzofuran 0.50 pg / gram fat U+/- 25%
1,2,3,7,8,9-Hexachlorodibenzofuran <0.2 pg / gram fat U+/- 41%
2,3,4,6,7,8-Hexachlorodibenzofuran 0.64 pg / gram fat U+/- 32%
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.4 pg / gram fat U+/- 25%
1,2,3,4,7,8,9-Heptachlorodibenzofuran <0.2 pg / gram fat U+/- 28%
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Octachlorodibenzofuran 0.43 pg / gram fat U+/- 37%

dl-PCBs (accredited under RvA L401)
3,3',4,4'-Tetrachlorobiphenyl (#77) 18 pg / gram fat U+/- 39%
3,4,4',5-Tetrachlorobiphenyl (#81) 2.4 pg / gram fat U+/- 32%
3,3',4,4',5-Pentachlorobiphenyl (#126) 10 pg / gram fat U+/- 26%
3,3',4,4',5,5'-Hexachlorobiphenyl (#169) 2.2 pg / gram fat U+/- 53%
2,3,3',4,4'-Pentachlorobiphenyl (#105) 110 pg / gram fat U+/- 51%
2,3,4,4',5-Pentachlorobiphenyl (#114) <9 pg / gram fat U+/- 32%
2,3',4,4',5-Pentachlorobiphenyl (#118) 300 pg / gram fat U+/- 44%
2,3',4,4',5'-Pentachlorobiphenyl (#123) <9 pg / gram fat U+/- 36%
2,3,3',4,4',5-Hexachlorobiphenyl (#156) 130 pg / gram fat U+/- 36%
2,3,3',4,4',5'-Hexachlorobiphenyl (#157) 16 pg / gram fat U+/- 37%
2,3',4,4',5,5'-Hexachlorobiphenyl (#167) 71 pg / gram fat U+/- 35%
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189) 35 pg / gram fat U+/- 37%
Results given behind the less than sign are the limit of quantification.
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Client: Authorized by: Date report (dd-mm-yyyy):
Toxicowatch Emiel Felzel 08-01-2024
Abel Arkenbout Head of Testing Laboratory
info@toxicowatch.org
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Harlingen
Nederland

Information about report
The results of examination refer exclusively to the checked samples.
All analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to
Commission Regulation (EC) No 1881/2006.
For the analyses on dioxins/furans/dl-PCBs/ndl-PCB the sample is extracted with organic solvents (hexane); the extracts are cleaned on an acid silica
column/alumina/florisil/carbon. For recovery calculation all 13C labeled congeners are added. The concentrations are determined by GC-MS/MS.

Information about sample
BDS sample number 47340
Client identification 23TWS-EGG-HS-01
Sample recieved on 28-11-2023
Start of test 30-11-2023
End of test 12-12-2023
Matrix Food, egg(product)

Test results:

WHO sum parameters (accredited under RvA L401)
WHO PCDD/F TEQ lowerbound 2005 0.95 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ mediumbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ upperbound 2005 1.2 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ lowerbound 2005 3.9 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ mediumbound 2005 3.9 pg TEQ / gram fat U+/- 24%
WHO dl-PCBs TEQ upperbound 2005 3.9 pg TEQ / gram fat U+/- 24%
WHO PCDD/F/dl-PCBs TEQ lowerbound 2005 4.8 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dl-PCBs TEQ mediumbound 2005 4.9 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dl-PCBs TEQ upperbound 2005 5.1 pg TEQ / gram fat U+/- 23%

Dioxins/furans (accredited under RvA L401)
2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.18 pg / gram fat U+/- 31%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.41 pg / gram fat U+/- 46%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 41%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.74 pg / gram fat U+/- 34%
Octachlorodibenzo-p-dioxin 2.8 pg / gram fat U+/- 49%
2,3,7,8-Tetrachlorodibenzofuran 1.5 pg / gram fat U+/- 27%
1,2,3,7,8-Pentachlorodibenzofuran 1.1 pg / gram fat U+/- 31%
2,3,4,7,8-Pentachlorodibenzofuran 1.3 pg / gram fat U+/- 29%
1,2,3,4,7,8-Hexachlorodibenzofuran 0.58 pg / gram fat U+/- 37%
1,2,3,6,7,8-Hexachlorodibenzofuran 0.58 pg / gram fat U+/- 25%
1,2,3,7,8,9-Hexachlorodibenzofuran <0.2 pg / gram fat U+/- 41%
2,3,4,6,7,8-Hexachlorodibenzofuran 0.36 pg / gram fat U+/- 32%
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.47 pg / gram fat U+/- 25%
1,2,3,4,7,8,9-Heptachlorodibenzofuran <0.2 pg / gram fat U+/- 28%
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Octachlorodibenzofuran 0.52 pg / gram fat U+/- 37%

dl-PCBs (accredited under RvA L401)
3,3',4,4'-Tetrachlorobiphenyl (#77) 22 pg / gram fat U+/- 39%
3,4,4',5-Tetrachlorobiphenyl (#81) <2 pg / gram fat U+/- 32%
3,3',4,4',5-Pentachlorobiphenyl (#126) 36 pg / gram fat U+/- 26%
3,3',4,4',5,5'-Hexachlorobiphenyl (#169) 4.7 pg / gram fat U+/- 53%
2,3,3',4,4'-Pentachlorobiphenyl (#105) 270 pg / gram fat U+/- 51%
2,3,4,4',5-Pentachlorobiphenyl (#114) 9.1 pg / gram fat U+/- 32%
2,3',4,4',5-Pentachlorobiphenyl (#118) 1500 pg / gram fat U+/- 44%
2,3',4,4',5'-Pentachlorobiphenyl (#123) 24 pg / gram fat U+/- 36%
2,3,3',4,4',5-Hexachlorobiphenyl (#156) 1300 pg / gram fat U+/- 36%
2,3,3',4,4',5'-Hexachlorobiphenyl (#157) 110 pg / gram fat U+/- 37%
2,3',4,4',5,5'-Hexachlorobiphenyl (#167) 750 pg / gram fat U+/- 35%
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189) 390 pg / gram fat U+/- 37%
Results given behind the less than sign are the limit of quantification.

compound out of recovery range
3,3',4,4',5-Pentachlorobiphenyl (#126) 48.8%
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