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Abstract: Silver nanoparticles (AgNPs) were synthesized using extract of fig (Ficus carica L.) leaf and AgNOs solution by microwave method
in this study. Freshly leaves of fig (F. carica.) were collected from the Eastern Black Sea region (Akgaabat-TRABZON) in Turkey and then
dried. 25 g of dried sample was shaken in 500 mL of distilled water- citric acid (0.1 M) mixture (1:1) for 120 min at room temperature and
extracted in a laboratoary microwave device at 5 minutes, 600 W and left cooling. Various volume of leaf extract (0.5,1,2,3 mL) was added
AgNOs solution (1 mM-3 mM) and the mixture was exposed to a household microwave at 180W for 1-60 min for the biosynthesis of AgNPs.
Silver nanoparticles were characterized using UV-visible absorption spectroscopy . The synthesis of AgNPs was observed by its colour
changing from light yellow to dark brown and the characteristic plasmon resonance peak of silver nanoparticles was observed at around 400-

500 nm.
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1 Introduction

Nanotechnology is preferred technologies in recent years.
Nanotechnology is interested of a size varying from 1 to 100
nm. Nanoparticles are significiant as they are common
utilized in medical fields owing to their antibacterial activities
nowadays. By means of their small size does it simple to
permeate samples. Most researchers give importance to
nanoparticles due to biomedical and environmental
applications (Alvarez-Paino M et al. 2017;Mufioz-Bonilla et
al.2019; Matar and Andac, 2020 ). Nanoparticles demonstrate
broad utilize horizon in environmental preservation and other
fields (Ronavari et al. 2017; Matar and Andac, 2020).The
Nanostructures have various applications according as their
distribution, size and morphology. It has implementations in
different fields containg chemical industries, catalysis,
biomedical, electronics, environment, cosmetics, health care,
mechanics, photo-electrochemical and optics. There are two
approaches, top-down and bottom-up for the synthesis of
nanomaterials (Das et al. 2017). The use of toxic chemicals
in the chemical and physical methods used in order to
biosynthesis of nanoparticles may pose potential hazards such
as toxicity, carcinogenicity and environmental toxicity
(Gupta and Xie 2018). Toxicity affairs are quite evident
owing to the employ of danger substances such as organic
solvents, stabilizers and reducing agents. The utilize of
chemical contaminations and toxic solvents limits the use of
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nanoparticles in different biomedical and clinical
applications (Hua et al. 2018). For this reason, It is necessary
to use clean, reliable, biologically suitable and
environmentally techniques, to biosynthesize nanoparticles.
(Jain et al. 2010; Thakkar et al. 2010;Kulkarni and Muddapur
2014). There are two categories for ‘“Natural” biogenic
synthesis  metallic nanoparticles; (a) Bioreduction, (b)
Biosorption. The election of biological methods for synthesis
of nanoparticles is releted to a few variables (Zhang et al.
2020).Fungi, bacteria and plant leaves are utilized so as to
the biosynthesis of gold and silver nanoparticles (Ulug et al.
2015). Nowadays, Biological methods using plants and
microorganisms are preferred than Physical and chemical
methods which were expensive and toxic (Horsfall, 2014;
Matar and Andac, 2020). Plant leaves has important
advantages such as, simplicity, ease of preparation, health,
environmental care and nanoparticle formation rate. Plant
leaves used for the formation of silver nanoparticles (AgNPs)
display fast growth and diversity. These extracts comprise the
necessary agents for capping the reduced NPs and the
reduction of silver ions (Ulug et al. 2015). Silver
nanoparticles (AgNPs) which were different sizes, charges
and properties can be used in different applications toxic
(Matar and Andac, 2020).Silver nanoparticles (AgNPs) have
obtained important interest owing to their application towards
biomolecular, therapeutics, waste management, catalysis
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(Joseph and Mathew 2015), drug delivery, (Jagtap and Bapat
2013; Mashwani et al. 2015) and cost effective synthesis.
these properties usually subjected to the surface area,
morphology, capping sheet, and particle size of nanoparticles
(Zheng et al.; Oh et al. 2009; Courty, 2010). Hence, it is
essential to improve environmental friendly ,a cost effective
and synthetic route to prepare AgNPs. Nowadays, the silver
nanoparticles (AgNPs) have point out attention owing to their
active sensor and optical properties (Ghosh and Pal 2007; Han
and Li 2010). Furthermore, AgNPs display well antimicrobial
potential activity and biocompatibility than other
nanoparticles (Jagtap and Bapat 2013; Mashwani et al. 2015).
The fig is the fruit of fig (Ficus carica) leaf, a species of
family Moraceae. It is now widely grown throughout the
world and 1ts native to the Mediterranean and western Asia.
Figs include various phytochemicals containing polyphenols,
such as chlorogenic acid, gallic acid, (+)-catechin, (-)-
epicatechin, syringic acid and rutin (Vinson, 1999; Veberic et
al. 2018). The microwave-assisted synthesis method produces
NPs with lower dispersion, which is arranged in a more
regular pattern. It is noteworthy that the shape and
morphology of the formed nanostructures can be controlled
in this procedure (Parveen et al. 2020;Torabfam and
Yiice,2020). | used this plant in this study because it acts as a
bioreductant and it is also that readily available from
anywhere in the world. The aim of this work was to synthese
the AuNPs by using Fig (Ficus carica) leaves extract as a
reducing agent which were processed in MAE method.

2 Materials and Method

2.1 Materials

Fig (F. carica) Leaves were collected from Trabzon city,
Turkey. Respectivelly the leaves were washed with deionized
water, air-dried for 3-5 days, and then the dried leaves were
pulverized in a grinder and stored for use. Silver nitrate was
provided from Sigma Aldrich. Before the experiments,
glasswares were cleaned with deionized water.

2.2 Preparation of extract

Fig (F. carica) leaves were wash using deionized water and
cut into small pieces. The Fig leaves pieces were dried and
ground to powder later. Then, 25 gram of dried Fig (F. carica)
leaves powder was shaken in 500 mL of distilled water- citric
acid (0.1 M) mixture (1:1) for 120 minutes at 25 °C and then
extracted in a laboratoary microwave device at 5 minutes, 600
W. The mixture was filtered Whatmann No. 1 filter paper,
then the filtrate was kept at 4 °C so as to be utilized for the
synthesis of AgNPs experiments.

2.3 Synthesis of silver nanoparticles

To obtain AgNPs, various volume of leaf extract (0.5,1,2,3
mL) was added AgNOs; solution (1 mM, 2 mM, 3 mM). The
mixture was subjected to a household microwave at 180W for
1-60 minutes for the biosynthesis of AgNPs to find the
optimum reaction parameters. The prepared nanoparticles
solution was stored at room temperature for the further
experiment. The color variation from colorless to light
yellow/brown following application of the microwave is an
indication of colloidal AgNP in solution. The volumes of
extract and concentrations of silver nitrate solutions were
optimized for synthesis of silver nanoparticles (AgNPs).
Each procedure was attempted three times. The
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concentrations and volumes of the substances used in the
synthesis of silver nanoparticles are given in Table 1.

Table 1: Composition of AgNPs

Fig leaf Extract(mL) AgNOsz(mM)
0.5
1
2
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2.4 Characterization

The reduction of Ag* to Ag® was carried out by taking a
certain amount of each reaction mixture in the range of 300 to
800 nm at 1 nm resolution via the spectral data of the UV-vis
spectrophotometer (Shimadzu UVP-1240). The spectra of Fig
(F. carica) leaves extracts and AgNOs solution were taken.
Deionised water was used to adjust the baseline as a blank. A
characteristic surface plasmon resonance (SPR) band
absorption peak of silver nanoparticles came out between 410
and 480 nm (Mulvaney 1996; Das et al. 2010). The intensity
and width of the peak are related to the particle size
distribution. So far as the theory, merely a single SPR band
peak is expected for the absorption spectra of spherical
nanoparticles, however anisotropic nanostructures of
spherical nanoparticlesmay result to two or more SPR bands
according as the shape of the particles (Sokmen et al. 2017).
2.5 Statistical analysis

The values which were derived from experiments are
exhibited in the study as means + standard deviation (SD)

3 Results and Discussion

The color change of the solutions from pale yellow to
yellowish brown is a powerful sign of nanoparticle (Fig 1.)
Spectrophotometric screening of fig (F. carica) leaf extract
(0.5,1,2,3 mL) and AgNOs solution (1 mM, 2 mM, 3 mM)
mixture) after a household microwave treatment were
realized for several periods. The UV-visible spectrum of
AgNPs is exhibited in figure 2,3,4 between 300-800 nm. SPR
absorption spectra of silver nanoparticles generated from 1
mM (Fig.2), 2 mM (Fig.3) and 3 mM (Fig.4) AgNOs
concentration.

Fig 1. (a) First color variation of AgNOs and fig (F. carica)
leaves extract mixture, (b and c) color change after
microwave treatment.
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Fig 2 (a),(b),(c),(d). SPR absorption spectra of silver nanoparticles produced from different volume of 1 mM AgNOs
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Fig 3 (a),(b),(c),(d). SPR absorption spectra of silver nanoparticles produced from different volume of 2 mM AgNOs.
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Fig 4 (a),(b),(c),(d). SPR absorption spectra of silver nanoparticles produced from different volume of 3 mM AgNOs.
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The formation of silver nanoparticles as color change is
owing to the excitation of surface plasmon vibration of silver
nanoparticles (Sokmen et al. 2017). According to Fig. 2.,
AgNPs were produced with 0.5 and 1 mL of fig leaf extract
(Fig. 2a and b) as specific resonance band observed between
400-500 nm after 18 and 15 minutes of microwave,
respectively. The band attained maximum height after 30
minutes of microwave processing at 180 W (Fig. 2a). High
extract volume (2 mL and 3 mL) increased the number of
nanoparticles. Particle size as a consequence of
agglomeration is seen from the brownish, cloudy color of the
reaction mixture and from the spectra given in Fig. 2c and d.
The same production procedure was repeated for 2 mM and 3
mM AgNOs; concentrations. Findings are given in Figure 3 (2
mM) and Figure 4 (3 mM).

AgNPs were successfully produced as seen in Fig. 3 and Fig.
4. The wider resonance band showed the formation of larger
nanoparticles. AGNO3 concentration was increased and other
parameters were kept the same. Furthermore, 3 mL of fig (F.
carica) extract appears to produce AgNPs even after 4 min of
microwave treatment (Fig. 3d and 4d) and a band peak shift
was observed in the 500 nm region. The peak intensity and
full width at half maximum subjects to extent and size of
aggregation of particles. Thus, the broadness of the peak in all
cases may be predicated to the broad particle size distribution

4 Conclusions

An economical, simple and fast production of AgNP was
descriped in our work. Utilizing fig (F. carica) leaf extracts,
fabricated stable silver nanoparticles. No capping agent was
needed as aggregation was prevented by the extract. Using the
microwave process makes nanoparticle production easier.
biomolecules present in fig (F. carica) extract are able to
reduce silver ions to silver nanoparticles. Fig (F. carica)
extract contains biomolecules and thus can reduce silver ions
to silver nanoparticles. This study showed a simple green
synthesis of AgNPs by effective biological reduction of Ag+
using F. carica, reducing agents. Microwave irradiation was
utilized as a good energy source by place of other time-
consuming energy supplies. Alongside the significant
progress in nanobiotechnology, more futuristic opinions in
nanoscience inclueds of the broad utilize of NPs in
biomedical and pharmaceutical applications.
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