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Abstract 
There have been a growing number of reports on the preparation of nanomaterials in recent years. Nanoparticles produced by chemical methods have created significant concern due to the hazardous and toxic materials used and potential environmental damage. In the green synthesis of nanoparticles, natural compounds and eco-friendly solvents and chemicals play a major role. Silver nanoparticles are of interest because of their biological and medical applications. Plants, being inexpensive abundant and renewable resources, can be considered as good source for production of silver nanoparticles. Plants having easily oxidized secondary metabolites, such as flavonoids and other phenolic compounds can reduce silver ions to elemental silver. In this study, silver nanoparticles were synthesized using aqueous extracts from seeds of Cuminum cyminum L. (Cumin). The free radical scavenging activity and total phenolic content of the aqueous extracts were assayed by the DPPH and Folin–Ciocalteu methods, respectively. In addition, silver nanoparticles were successfully prepared and characterized by UV-Vis spectroscopy, particle size analysis, energy dispersive X-ray analysis (EDAX), Fourier transform-infrared spectroscopy (FT-IR) and transmission electron microscopy (TEM). Several parameters were varied in order to optimize synthesis of the silver nanoparticles, including pH, volume of extract, volume of silver ion solution and reaction time. The mean diameter of the silver particles was 85 nm. FT-IR revealed the presence of the same functional groups in synthesized nanoparticles as in the crude extract. Energy-dispersive X-ray spectroscopy (EDAX) showed the presence of elemental silver in the synthesized nanoparticles. TEM showed that major parts of nanoparticles have a spherical morphology, in which several nanoparticles were agglomerated. The silver nanoparticles also showed antioxidant activity. This fast and convenient method of synthesis can be used for the large-scale production of nanoparticles and can serve as an environmentally-friendly method with a variety of biotechnological, pharmaceutical and medical applications.
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Figure 1. Transmission electron microscope image of silver nanoparticle synthesized by aqueous extract of Cuminum cyminum seeds.(Scale bar 100 nm)
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