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STANOVENIE PERFLUORO V  
A V MATERSKOM MLIEKU  KVAPALINOVEJ CHROMATO-

GRAFIE A HMOTNOSTNEJ SPEKTROMETRIE 
DETERMINATION OF PERFLUOROALKYL COMPOUNDS IN HUMAN SERUM AND MOTHER 

MILK BY COMBINATION OF LIQUID CHROMATOGRAPHY AND MASS SPECTROMETRY 
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ABSTRACT 
Polyfluoroalkyl and perfluoroalkyl substances represent a large 
group of synthetic organic compounds that have been manufac-
tured and applied in numerous industrial and commercial prod-
ucts due to their unique physicochemical properties. The main 
representants are perfluorooctane acid (PFOA) and perfluo-
rooctanesulphonate (PFOS). In Slovakia, the environmental  
exposure of the population to these health-damaging chemicals 
is increasing, which raises ever-increasing concerns as they are 
substances that are persistent in the environment and capable of 
bio-accumulation in both humans and animals. The role of these 
substances in the prenatal period is important, when it is  
expected the transfer of these substances from the mother to the 
fetus and/or for newborns. It should be emphasized that simul-
taneous analysis of these substances in cord blood, breast milk 
and human serum is important as it makes it possible to assess 
transmissions of the substances considered from the mother to 
the fetus (through placenta) and from the mother to the child 

(by breastfeedeing). Due to the need to analyze selected chem-
ical compounds at low concentration levels in complex biolog-
ical matrices, it is necessary to use a highly selective, sensitive 
and accurate analytical method. The aim of this work was to 
develop, optimize and validate the method for determination of 
PFOA and PFOS in human serum and breast milk samples us-
ing high-performance liquid chromatography in combination 
with tandem mass spectrometry. 
 
Key words: Perfluoroalkyl compounds. Breast milk. Human 
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pre PFOA a 0,1 ng/mL 

mli
 pre PFOA a 0,20 

ng/mL pre PFOS.  

PFOS a PFOA v 
a  

 
 parametre HPLC-  

 

Parametre 
 Mlieko 

PFOS 
0,1-1,5 ng/mL 

PFOA 
0,1-2,5 ng/mL 

PFOS 
0,005-0,15 ng/mL 

PFOA 
0,01-0,20 ng/mL 

a 
RE% 2,17-3,56 2,83-4,62 4,56-8,01 5,18-9,71 
CV% 4,01-7,16 5,31-7,15 8,02-12,15 5,05-10,32 
Medzi b 
RE% 2,95-5,67 5,72-10,88 8,14-12,49 8,53-9,58 
CV% 4,01-6,11 7,14-12,81 9,64-13,84 9,51-12,21 
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0,009 
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0,9852 
 

81,50 
a   mlieku. b

  
c   vzoriek blanku 

d  
 C3. 

C1 - 0,25 ng/mL L pre PFOS a PFOA v materskom mlieku. C2 - 0,80 ng/mL a 1,50 
- 1,20 ng/mL a 2,00 ng/mL pre PFOS a 

mlieku 
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Analyt [ng/ml] N <LOD priemer SD 25%-til  75%-til min max 
PFOA 71 0 1,39 0,29 1,13 1,42 1,62 0,89 1,65 
PFOS 71 0 0,60 0,17 0,48 0,57 0,71 0,22 1,05 

 
  

 

Analyt [ng/ml] N <LOD priemer SD 25%-til  75%-til min max 

PFOA 22 0 0,04 0,03 0,02 0,04 0,06 0,007 0,09 
PFOS 22 0 0,03 0,02 0,01 0,02 0,03 0,01 0,11 

 

Obr. 1 HPLC-  PFOA v (1,42 ng/mL a 0,89 ng/mL) (A) a v materskom mlieku 
(0,089 ng/mL a 0,017 ng/mL) (B). 

C. 
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