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Abstract

The potential toxic effects of nanoparticles, including silver nanoparticles commonly used in various
industries, on plants, animals, and humans have raised concerns about their release into the environment. This
has highlighted the need for further research on the topic. The study aimed to investigate the toxicity of
different forms of silver particles, including silver nitrate salt (AgNOs), y-irradiated (10 KGy) (AgNPs-y), and
non-irradiated (AgNPs) silver particles. The silver particles were synthesized by the alcoholic extract of bee
propolis and tested at different concentrations (10, 50, 100, 200 ug/l) on the microalgae Chlorella vulgaris.
The findings showed that exposure to AgNPs-y, AgNPs, and silver nitrate salts increased growth inhibition
(%) in a dose-dependent manner (P<0.05). Moreover, cell viability (VC %), microalgal cell density/biomass
(wL), and chlorophyll-a concentration decreased. In contrast, electrolyte conductivity/living cells (electrolyte
leakage (EL %)) increased in the exposed groups compared to the control group (P<0.05). It was observed that
AgNO3<AgNPs<AgNPs-y in inducing toxicity, inhibiting growth, and photosynthesis in Chlorella vulgaris.
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