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The Effects of Microbial Polysaccharides on the Copper Accumulation in Daphnia magna
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Copper is one of the leading metal pollutants in the
water, which can cause adverse effects when present in
high concentrations. The Daphnia magna is a model
organism usually used for the determination of ecotoxi-
cological effects of various compounds since it is highly
sensitive to toxic compounds [1].

The aim of this work was to investigate the potential
application of microbial extracellular polysaccharides
(EPS), levan and pullulan, as agents for reducing the
copper toxicity to D. magna. The protective effects of
EPS were estimated based on the accumulation of cop-
per in the D. magna cells.

Levan is a branched fructane EPS [2] and the one
used in this study was produced by Bacillus licheni-
formis NS032. Pullulan, a linear glucan EPS [3], was
produced by Aureobasidium pullulans CH-1. The D.
magna were exposed to 50 pg/dm?® of Cu (II) or a com-
bination with 50 mg/dm® and 100 mg/dm?® of levan or

pullulan for 48h in the acute test. Additionally, the pro-
longed test was performed, where the daphnia were ex-
posed to a 10 pg/dm? of Cu (IT) with or without 50 mg/
dm? of levan or pullulan for 5 days. After the exposure
period, the samples were digested and the accumulation
of copper in D. magna was analysed using the iCAP Qc
ICP-MS (Thermo Scientific, United Kingdom).

The results showed that animals exposed to Cu (II)
only, accumulated Cu (II) in a greater amount after the
prolonged test compared to the acute one, despite the
lower concentration. The treatment with EPS during
the acute test increased the copper accumulation for
both EPS concentrations tested, whereas during the
prolonged exposure test, the Cu (II) accumulation was
inhibited.

Considering that protective effects of levan and pul-
lulan were observed only with lower copper concentra-
tions and 5 days of exposure, additional experiments are
necessary to determine the mechanism of EPS action in
order to confirm their possible use as protective agents.
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