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Abstract

The use of the plant extracts in green synthesis of silver nanoparticles due Received: 10 April 2022
to the presence of natural coating and reducing bio-compounds in Accepted: 5 June 2022
the extract has an affective role on the morphology and stability of Page Number: 78-92

synthesized nanoparticles. In this study, silver nanoparticles were
synthesized using silver nitrate in the presence of the peppermint extract.
The effect of temperature and pH on the size, purity and morphology of
nanoparticles was  assessed. X-ray diffraction, UV-visible
spectrophotometry, energy diffraction spectroscopy and scanning
electron microscopy images were used to study the characteristics.
In order to evaluate the performance of synthesized nanoparticles,
Escherichia coli and Staphylococcus aureus were used in antibacterial
assay. No nanoparticles were formed at room temperature with 3 mM
silver nitrate and the peppermint extract (solid to solvent ratio of 0.05 Keywords:
g/mL). The nanometer-thick sheets were formed at 70 °G and spherical
nanoparticles were formed by increasing the synthesis temperature to
90°C Both sheet and spherical nanoparticles had an inhibitory effect on
the growth of both gram-positive and gram-negative bacteria used, but
the spherical particles synthesized at 90°C had a significant inhibition
effect than the sheet particles.
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Figure 1. XRD analysis of synthesized Ag nanoparticles using peppermint extract.
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Figure 2. Williamson-Hall plot regardless of peak plane (200).
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Table 1. The calculated crystallites size using Debye Scherrer and Williamson Hall methods.

Crystallites size in [200] direction using

Crystallites size using

Conditions
Debye Scherrer’s method (nm)
pH 5.5, 70 °C 22.23
pH 5.5, 90 °C 16.26
pH 10, 90 °C 13.95

Williamson Hall’s method (nm)
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Figure 3. UV-vis spectra of synthesized Ag nanoparticles after 18 h.

1. Surface Plasmon Resonance (SPR)
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Figure 4. EDS spectra of synthesized Ag nanoparticles.
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Figure 5. The SEM images of synthesized Ag nanoparticles using peppermint extract.
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Table 2. Antibacterial activity of synthesized Ag nanoparticles.

Diameter of inhibition zone

Conditions
(mm)

E.coli S.aureus

70°C, pH5.5 12+0.20 12+0.79

90°C, pH5.5 14+0.50 13+0.44

90°C, pH 10 14+0.80 14+0.20

Cefixime- 1 mg/mL 21+0.98 18+0.79

Ciprofloxacin- 1 mg/mL 18+0.67 19+0.55
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