Abstract

PFAS (perfluoroalkyl and polyfluoroalkyl substances) are synthetic perfluorinated
and polyfluorinated alkyl compounds. There are up to several thousand PFAS compounds and
they are found in every biosphere of the Earth. These substances are of concern as they have
been shown to be toxic for many years. Despite these facts, almost all PFAS are still
on the market.

In this paper, toxicity was assessed for three substances that are banned PFOS
(Perfluorooctanesulfonic acid), PFOA (Perfluorooctanoic acid) and PFHxS
(Perfluorohexanesulfonic acid) and for two substances that are still on the market GenX
(HFPO-DA, Hexafluoropropylene oxide dimer acid) and PFHxA (Undecanfluorohexanoic
acid). The toxicity of these substances was tested in the alga Pseudokirchneriella subcapitata
using the growth inhibition test and the FDA test. These tests were chosen to determine whether
the FDA test could be used as an alternative growth inhibition test to test the toxicity of PFAS
on P. subcapita.

In the standardized growth inhibition assay, the chlorophyll fluorescence signal
(biomass-chlorophyll) was measured, and in the FDA assay, the fluorescence signal of the
fluorescein diacetate dye (FDA, viability-FDA) was monitored. The obtained values from the
fluorescence signal measurements were referenced to the control values.

On the basis of these tests and statistical evaluation, toxicity was demonstrated for all
substances tested. According to both tests, PFOS had the greatest negative effects on
P. subcapitata and PFHxA and PFHxS had the least negative effects, with measured values most
similar to those of the control. During the toxicity monitoring of all substances, an interesting
finding was that there were significant differences between the results of the two tests. For
example, for PFOA, the growth inhibition test showed an increase in cell number, but the FDA
test showed the opposite effect. The results suggest that the reason for this phenomenon was
due to the disruption of the function of the intracellular esterases of algal cells, which are
essential to the FDA function of labeling living cells. Thus, for these substances, the FDA test
did not always correspond to the actual content of living cells, but corresponded to a reduction
in metabolic activity.

Through this thesis work, additional data was found that was indicative of the toxicity of PFAS
on P. subcapitata and also opened up the topic for further research on how PFAS affect

the function of intracellular esterases.
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