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INTRODUCTION

Nanotechnology is a dynamically developing field of scientific and industrial interest across the entire world. Nanoparticles (NPs) may be up to 100 nm

large, compared to other materials, they have unique physicochemical properties resulting from a high ratio of surface area to volume or weight, and exhibit

unusual interactions with media.

It is estimated that, of all the nanoparticles in consumer products, silver nanoparticles (Ag NPs) applications currently have one of the highest degrees of

commercialization. Consequently, new potentially toxic products in the form of manufactured nanoparticles have appeared on the market. Wide utilization

of nanotechnologies results in the release of nanomaterials to the environment. Release of NPs into the environment and their potential adverse effects on

ecosystem as well as human health has increased. One promising method to prevent the ecotoxicity of nanoparticles is their efficient removal.

The aim of undertaken studies was examination of accumulation of nanosilver by mycelia of Pleurotus eryngii, in the presence of Al2O3 NPs too. Previously

we have found an excellent ability of biotechnological cultures of mycelium of P. eryngii to efficient accumulation of alumina NPs from a contaminated

environment.

The results were discussed from the perspective of the use of P. eryngii to the mycoextraction and, potentially, mycoremediation of contaminants.

MATERIALS AND METHODS

Neutron activation of metal

For these studies technique of neutron activation of silver nanoparticles was applied (neutron flux - 1014, activation time - 10 minutes).

Liquid cultivation of Pleurotus eryngii

100 mL of the autoclaved PDY medium was inoculated, under sterile conditions, with tree pieces of king oyster mushroom P. eryngii mycelium and

cultivated on an orbital shaker. After 7 days to the PDY medium, 110mAg NPs were added appropriately to the experimental variant:

1) control - PDY medium;

2) PDY medium + P. eryngii + 110mAg NPs (2.0, 4.0, 6.0, 8.0, 10, 25, 50, 100, 200 mg L−1);

3) PDY medium + P. eryngii + Al2O3 NPs (0.001 mol L-1) + 110mAg NPs (4.0, 10, 100 mg L−1).

Cultivation was continued for the next 7 days. After finishing the cultivation, the mycelium was separated from the medium and PDY medium was

centrifuged and analyzed.

Radiometric analysis

The activities of 110mAg in powdered samples of mycelium were determined using a low-background coaxial high-purity germanium detector (HPGe, model

GC1520; Canberra Industries, Zellik, Belgium) (884 keV).

RESULTS

Silver content in live mycelium of P. eryngii exposed to 110mAg NPs and accumulation efficiencies:

 The efficiency of Ag mycoextraction by the P. eryngii mycelia was

relatively good in low (≤25 mg L-1) silver concentration in medium

(53-41%) and dependent on the Al2O3 NPs presence.

 The results provide the basis for further studies into

biotechnological applications of mycoextraction in nanoparticle

removal from different contaminated aquatic matrixes.

 It was confirmed that the applied study strategy, including neutron

activation of nanoparticles, is very useful technique for tracing the

uptake and accumulation of NPs in organisms.

CONCLUSIONS

The ability of biotechnological cultures of P. eryngii mycelia to

bioaccumulation and efficient removal of Ag NPs from

contaminated environments was examined.

The obtained results document an ability of biotechnological 

cultures of mycelium of P. eryngii to efficient removal of silver

nanoparticles from a contaminated environment. It was shown that 

alumina nanoparticles reduce the silver accumulation efficiency.
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110mAg NPs concentration in medium [mg L-1]

0.0 2.0 4.0 6.0 8.0 10 25 50 100 200
110mAg content

[mg g-1 d.w]
-- 0.10 ± 0.03 0.20 ± 0.02 0.26 ± 0.03 0.38 ± 0.02 0.59 ± 0.04 0.82 ± 0.08 3.11 ± 0.50 3.92 ± 1.09 9.33 ± 3.06

Accumulation 

efficiencies [%]
-- 47.20 ± 6.77 46.91 ± 4.55 53.00 ± 5.28 48.84 ± 1.40 49.04 ± 3.32 41.29 ± 0.86 28.99 ± 5.77 24.39 ± 0.63 13.78 ± 1.71

Silver content in live mycelium of P. eryngii exposed to 110mAg NPs and Al2O3 NPs (0.001 mol L-1) and accumulation efficiencies:

110mAg NPs concentration in medium [mg L-1]

0.0 4.0 10 100
110mAg content

[mg g-1 d.w]
-- 0.15 ± 0.03 0.42 ± 0.02 7.04 ± 2.77

Accumulation 

efficiencies [%]
-- 24.49 ± 3.57 23.57 ± 2.31 12.55 ± 2.76

 The results have shown that mycelia of P. eryngii was tolerant to

the applied nanosilver concentrations and accumulate silver

nanoparticles.


