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Biological synthesis and antibacterial effect of silver
nanoparticles using 7rifolium resupinatum and Trigonella
foenum-graecum seeds during germination stage under cold
treatment

M. Ghannadnia '*, S. J. Mousavi

' Department of Horticultural Sciences Engineering, Faculty of Agriculture and Natural Resources, Imam
Khomeini International University, Qazvin, Iran
? Department of Horticultural Sciences Engineering (Landscape), Faculty of Agriculture and Natural Resources, Imam

Khomeini International University, Qazvin, Iran

Abstract: Biological synthesis of nanoparticles (NPs) has attracted recent attention of many researchers due to
higher biocompatibility and eco-friendly properties compared to other methods. Possess the coating of
biomolecules on the surface of these NPs makes them proper for application in different fields such as
biomedical and pharmaceutical sciences and also textile and cosmetic industries. In this research, the
biosynthesis of Ag NPs using Trifolium resupinatum and Trigonella foenum-graecum secreted extract during
seed germination stage under cold treatment and its bactericidal properties has been reported for the first time.
UV-vis spectrophotometry, XRD, FESEM and DLS were used to confirm the Ag NPs formation and
characterization. FTIR results revealed the functional groups of the extracts responsible for the process and Disc
diffusion method was used for antibacterial properties of the biosynthesized Ag NPs. The results showed that the
cold treatment produced multidimensional Ag NPs with smaller size and higher antibacterial activities. The Ag
NPs biosynthesized using cold treated seed extracts of 7. resupinatum revealed the smallest size (9.25 nm) and
the most antibacterial properties with a zone of inhibition about 10.83 nm.

Keywords: Biological synthesis, Silver nanoparticles, Seed germination, Cold treatment, Antimicrobial property.
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