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Abstract:

BACKGROUND: Considering the progressing tendency of administration of nanomaterials
products in the world and their entrance to aquatic ecosystems, their toxicity assessment on
the aquatic environment and proposing the biocompatible solutions in their production seems
indispensable.

OBJECTIVES: In this study, the toxicity of silver nanoparticles (AgNPs), chemical and bio-
synthetic forms were evaluated using the biomarker, artemia nauplii (Artemia fransiscana).

METHODS: For toxicity assessment, the OECD standard method was used. The artemia
nauplii were exposed to additive serial concentration of biosynthetic and chemical silver
nanoparticles. For biosynthesis of silver nanoparticles, aqueous extracts of two species of ma-
rine macroalgae Ulva flexuosa (green algae) and Sargassum boveanum (brown algae) were
used. Artemia nauplii mortality in the times of 12, 24, 36 and 48 hours after exposure to silver
nanoparticles were recorded and analyzed via Probit software.

RESULTS: Survey findings showed that not only the toxicity of these three types of silver
nanoparticles on artemia nauplii increased in a dose- dependent manner, but also their toxic-
ity increased along with duration of exposure time. The toxicity of these nanoparticles were
significantly different (P<0.05). The 48 h LC50 value of chemical AgNPs in the artemia nau-
plii was 31.8 mg/l, while 48 h LC50 for biosynthesis AgNPs produced by U. flexuosa, and S.
boveanum were 366.96 and 141.16 mg/I respectively.

CONCLUSIONS: Comparison of the toxicity of these three types of AgNPs on artemia nau-
plii showed that, the chemical form of AgNPs was more toxic (up to 10 times) than a bio-
synthetic form of AgNPs. Moreover, the source of biosynthesis of silver nanoparticles had
a considerable impact on toxicity of final production, because a biosynthetic form of AgNPs
produced by U. flexuosa was less toxic than the same form prepared from S. boveanum.

Keywords:
Toxicity, Artemia fransiscana, Marine macroalgae, Silver nanoparticles

Figure Legends and Table Captions

Table 1. Results of particle size analysis of chemical nanosilver and biosynthetic silver nanoparticles produced by two algae S. boveanum
and U. flexuosa.

Figure 1. A) TEM image B) XRD pattern and C) FT-IR spectrum of silver nanoparticles biosynthesized by aqueous extracts of algae S.
boveanum.

Figure 2. The increase in the mortality rate by increasing the concentration of chemical silver nanoparticles (A), and of silver nanoparticles
biosynthesized by aqueous extracts of algae U. flexuosa (B) and S. boveanum (C) and increasing the exposure time to artemia nauplii.

Figure 3. A) Comparison of the lethal concentration 50 (LC50) of artemia nauplii with increasing exposure time to chemical silver nanopar-
ticles (AgNPs) and biosynthetic silver nanoparticles produced by S. boveanum (Bio-AgNPs-S. Boveanum) and U. flexuosa (Bio-AgNPs-U.
flexuosa), B) Difference between 48 h-LC50 of artemia nauplii that was exposed to three types of silver nanoparticles.
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