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Figure 1: Left to right: Extract of Zataria multiflora,
silver nitrate solution, the sample in the last stage
after 2 hours

Figure 2: Left to right: control water,extract, Sample
after 1 hour, the sample in the last stage after 3 hours
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Figure 3: Thyme extract, control water and extract,
sample after 1 hour, sample in the last stage after 3
hours
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Figure 4: Ultraviolet absorption spectrum of silver nanoparticles synthesized using aqueous extract of Zataria
multiflora
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Figure 5: FT-IR spectra of Aqueous extract of Zataria Multiflora

Table 1: Bonds related to each peak in the FT-IR spectra

Wavelength Chemical bond
(Cm™)
3397 Stretching vibration of O-H bond
2922 Asymmetric stretching vibration of C-H bond
1609 Bending vibration of O-H bond
1417 Bending vibration of C-H bond in CH2 groups
1249 Stretching vibration of C-OH bond
1075 Stretching vibration of C-O bond
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Figure 6- XRD spectrum of both Ag/AgCI@TiO2 (Ag/AgCIl mol% 100) and Ag/AgCI@TiO2 (Ag/AgCl mol% 50)
synthesized nanocomposites.
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Table 2. The results of investigating halo diameter without growth of three-component TiO2/Ag/AgCl
nanocomposite synthesized with different molar ratios of color to silver nitrate (CI/AgNO3mol%)

(CI/AgNO3mol%) Penicillium Klebsiella Salmonella  Staphylococcus E.coli
nanocomposite notatum pneumoniae enterica aureus
ATCC
PTCC 5074 ATCC ATCC ATCC 6538 19118
700603 14028

Control nanocomposite 9.67 1 1 2 1.67
containing 0% Cl
Nanocomposite  containing 10.67 1 1.33 2.33 1.33
100% Cl
Nanocomposite  containing 12.33 1.67 1.67 3.33 2
50% CI

Table 3. The results of investigating halo diameter without growth of three-component Ag/AgCI/TiO2
nanocomposite synthesized with different molar ratios of silver nitrate to titanium

Three-component Penicillium Klebsiella Salmonella  Staphylococcus E.coli
notatum pneumoniae enterica aureus
Ag/AgCI/TiO2 nanocomposite ATCC
PTCC 5074 ATCC ATCC ATCC 6538 19118
700603 14028
Two-component nanocomposite 12.33 1.67 1.67 3.33 2

containing 10% (Ag/TiO2mol)

Two-component nanocomposite 12.67 1.67 2.33 4.33 2.33
containing 15% (Ag/TiO2mol)

Two-component nanocomposite 12.67 2 2.33 4.67 2.67
containing 5 % (Ag/TiO2mol)
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ABSTRACT

ARTICLE INFO

Green chemistry plays an important role due to its involvement in unusual
syntheses of metal nanoparticles from plant extracts, which have
antimicrobial potential. Therefore, green synthesis of nanoparticles from
plant extracts is a suitable way to produce nanoparticles. Therefore, the aim
of this research was to synthesize Sabznano Ag / AgCl / TiO2 composite
using aqueous extract of Shirazi thyme, to evaluate the size and
morphology of the produced nanoparticles. For this purpose, synthesis and
characterization of ternary Ag / AgCI / TiO2 nanocomposite using Shirazi
thyme plant was done with the help of UV-Vis, XRD, TEM, FTIR
techniques. Then the antimicrobial property of nanocomposites was
investigated. The results showed that the maximum diameter of the halo of
non-growth in all investigated bacteria is observed in the nanocomposite
containing 50% chlorine and in the nanocomposite containing 5% (Ag /
TiO2mol).The diameter of the non-growth halo increased from 0.5% to 3%
in the film containing TiO2 / Ag / AgCI nanoparticles in all investigated
microorganisms. Also, TEM images showed the uniform loading of Ag /
AgCI nanoparticles on the TiO2 surface. In general, the obtained results
indicate the fact that thyme extract, along with silver and titanium dioxide
nanocomposites, has a high potential in the production of nanoparticles
with high purity and in nanometer sizes and with antimicrobial properties
and application in the food industry as It has cover and film
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