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Abstract—Despite the rapid nanotechnology progress and 

recognition, its potential impact in ecosystems and health of humans 
is still not fully known. In this paper, the study of ecotoxicological 
dangers of nanomaterials is presented. By chemical reduction 
method, silver (AgNPs) and gold (AuNPs) nanoparticles were 
synthesized, characterized and used in experiments to examine their 
impact on microorganisms (Escherichia coli, Staphylococcus aureus 
and Candida albicans) and terrestrial flora (Phaseolus vulgaris and 
Lepidium sativum). The results collected during experiments with 
terrestrial flora show tendentious growth stimulations caused by gold 
nanoparticles. In contrast to these results, silver nanoparticle 
solutions inhibited growth of beans and garden cress, compared to 
control samples. The results obtained from experiments with 
microorganisms show similarities with ones collected from 
experiments with terrestrial plants. Samples treated with AuNPs of 
size 13 nm showed stimulation in the growth of the colonies 
compared with 3,5 nm size nanoparticles. 

 
Keywords—Ecosystems, ecotoxicology, nanomaterials, 

nanoparticles.  

I. INTRODUCTION 

ATELY, nanomaterials, which represent a wide specter of 
materials, are being used in various fields, from 

engineering to biomedicine. Undoubtedly, distinctive 
properties of nanomaterials had solved many engineering 
challenges. Unusual properties of nanoparticles mainly depend 
on a high aspect ratio of its dimensions. As a result, 
nanoparticles have incredible properties that are different from 
the bulk material. For instance, in nanoscale changes optical 
properties of the material, also melting temperature is lower, 
and metallic nanoparticles have a high Surface Plasmon 
resonance [1]. Gold and silver nanoparticles are one of the 
most widely used particles. For example, gold nanoparticles 
had been used for the centuries by the artists because of their 
bright colors in stained glass. Nowadays, gold nanoparticles 
are used in electronic chips, photodynamic therapy, sensors 
and importantly, for the drug targeting because of their 
property to attach themselves to biomolecules [2]. Meanwhile, 
the substantial antibacterial properties of silver nanoparticles 
are being broadly used in bandages, biological and chemical 
sensors, photo-electrodes and clothing. Obviously, 
nanomaterials and, specifically, nanoparticles (NPs) are 
becoming a part of our daily used products and, consequently, 
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the interaction of the nanoparticles with humans and 
environment is increasing. Nanoparticles can enter ecosystems 
in various ways: During synthesis, transportation, product 
lifetime or waste [3]. When in the environment, nanoparticles 
can be affected and affect the surroundings [3]. As the 
nanoparticles contact with the environment is increasing, 
appears the need to know how the use of nanomaterials will 
influence various organisms in the environment. Despite the 
high possibility of nanoparticles getting into the environment, 
there is little known how it would act in the ecosystems. To 
this day conducted nano-ecotoxicological studies still cannot 
declare the toxicity or acquit nanoparticles from being 
possibly toxic for the environment. More studies carried out 
on prolonged effects of nanoparticles might help to find out if 
nanoparticles are toxic or not. 

In this paper, report of gold and silver nanoparticles impact 
on microorganisms and terrestrial flora is presented. The 
impact of nanoparticles on microorganisms and terrestrial 
flora was investigated by introducing nanoparticles into a 
culture media or compost. It was found that nanoparticles 
effects are tendentious. Gold nanoparticles stimulated the 
growth of microorganisms and terrestrial flora. Silver 
nanoparticles, on the other hand, inhibited growth of test 
subjects. 

II. MATERIALS AND METHODS 

A. Culture Media 

Trypticase soy agar (TSA) culture media was previously 
prepared in the laboratory (YR lab, LMNSC) for 
microorganisms studies. 

B. Strains of Microorganisms 

Gram negative bacteria Escherichia coli (ATCC 25922 
strain), Gram positive bacteria Staphylococcus aureus 
(ST 1 strain) and micro fungi Candida albicans (ATCC 10231 
strain) were previously isolated in laboratory (LMNSC, 
YR lab) and provided by P. Kavaliauskas from Vilnius 
University. The strains were subcultured and used throughout 
the study. 

C. Terrestrial Flora 

The seeds of common white bean Phaseolus vulgaris and 
garden cress Lepidium sativum were purchased from UAB 
agro firm “Sėklos”, Lithuania. 

D. Preparation of Nanoparticles 

a) Synthesis of Gold Nanoparticles 

Gold nanoparticles (AuNPs) were synthesized by chemical 
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