
 
 

 

                                                                                      East J Med 27(4): 615-619, 2022 
DOI: 10.5505/ejm.2022.34392 

 

 

*Corresponding Author: Nuran Bazancir, Van Vocational School of Health Services, Van Yuzuncu Yil University, Van, Turkey  

E-mail: nuranbazencir@hotmail.com, Telephone: 0 (530) 372 54 79 

ORCID ID: Nuran Bazancir: 0000-0002-9034-7547, Ismet Meydan: 0000-0001-5640-6665 

Received: 24.06.2021, Accepted: 01.06.2022 

ORIGINAL ARTICLE 
 

Characterization of Zn Nanoparticles of Platonus 

Orientalis Plant, Investigation of DPPH Radical 

Extinquishing and Antimicrobial Activity 

Nuran Bazancir
*
, Ismet Meydan 

 

Van Vocational School of Health Services, Van Yuzuncu Yil University, Van, Turkey 
 

 

Introduction 

The rapid advancement of nanotechnology creates 
a new field for scientific research. This turns (-) 
attention to the nanoparticles that constitute the 
core of nanatechnology (1). Since nanoparticles 
have important properties such as chemical 
catalytic and biological activity, they have an 
important place in scientific and economic terms 
in many fields. Using these features; in medical 
applications, it is used in areas such as 
antimicrobial and anti-cancer agents, the food and 
cosmetics industry, electronics, magnetics, optics, 
and the space industry. Metallic nanoparticles can 
be used in a variety of applications. The 
importance of metallic nanoparticles synthesized 
by biological applications for their antimicrobial 
and cytotoxic effects is increasing day by day. In 
particular, the antimicrobial effects of 
nanoparticles such as silver, copper, zinc, and gold 
have been reported (2). 

While antibiotics are used in the treatment of 
bacterial diseases; it also affect the immune system 

negatively by eliminating beneficial bacteria that 
synthesize K vitamins in the intestines and absorb 
vitamins and digest food. Metal nanoparticles 
make an important contribution in the search for 
antimicrobial agents to eliminate these negative 
effects. Many studies have shown that metal 
nanoparticles have an antimicrobial effect (3). 
Antimicrobial effect activities; It depends on the 
type of plant, variety, concentration, variety of 
food, and processing conditions. Antibiotics used 
today affect the cell wall, protein structures, lipid 
structures, and DNA structures of bacteria. On 
the other hand, nano-particles come into direct 
contact with the bacterial cell wall without 
penetrating the cell. Thus, although bacteria 
develop resistance to antibiotics, they cannot 
develop resistance to NPs (4). 

Medical or traditional medicine forms obtained 
from herbs and their preparations have been used 
by people for centuries(5). There are a lot of 
plants used for medicinal purposes by people(6). 
In recent years, studies on plants and interest in 
plants have increased for reasons such as the lack 
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Zinc(Zn) is one of the favorite elements because of its nanostructures and properties. It is known to be involved in many 
tasks, such as DNA protection, membrane stabilization, protein, ribosome, and carbohydrate production. The aim of our 
present study is to examine some biochemical parameters directly related to human health as a result of the 
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/ EDX images of synthesized ZnO NPs. The character ization process was performed using a UV visible 
spectrophotometer and fourier transformed infrared spectroscopy (FT-IR). As a result of DPPH(2,2-diphenyl-1-
picrylhydrazyl) analysis, zinc nanostructures have an important antioxidant potential. The antimicr obial activity of 
synthesized metal nanoparticles against some pathogens causing disease in humans by the disk diffusion method was 
investigated. ZnO NPs/Po has been shown to have antibacterial properties against Bacillus subtilis ATCC 6633, 
Escherichia coli ATCC 25952, and Pseudomonas aeruginosa ATCC 27853. According to the results of the study, the 
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of sufficient financial resources and chemical 
industry in developing countries, dangerous side 
effects seen in synthetic compounds, and the 
cheaper and easier production of herbal drugs 
than synthetic ones (7). In a previous study, it was 
revealed that evening primrose oil reduced 
oxidative stress in rats with metabolic syndrome 
(8). Problems in the search for antimicrobial 
agents in metal nanoparticles can be solved with 
the green synthesis method. The plant itself, 
leaves, fruit, or roots are used to create 
nanoparticles with the green synthesis method. 
Plant extracts and metal ions are subjected to 
bioreduction. Plant metabolites play an important 
role in reducing and stabilizing metal ions into 
nanoparticles. Many plant species contain 
bioactive alkaloids, phenolic acids, polyphenols, 
proteins, sugars, and terpenoids (9). Plants 
provide important advantages due to their low 
cost and lack of harm to the environment. For this 
reason, plants are seen as the best choice for 
biological nanoparticle synthesis. 

The plane tree (Platonus orientalis) is a tall, thick-
diameter tree that forms the platonus genus in the 
platanaceae family (10). Its homeland is north 
America, east of Europe and Asia. The plane tree, 
which is found almost everywhere in Turkey, 
especially in the Marmara, Aegean, and 
Mediterranean regions, is considered (-) the 
national tree of our country. In our country, as in 
the forest areas along the streams and river beds, 
it is found as an ornamental plant shade tree on 
waterheads, roadsides, parks and gardens. Leaves 
fall off in autumn. These fragmented leaves 
remain clean as they are not affected by the dust 
from the environment. Today, sycamore leaf is 
used in the treatment of many diseases. Platonus 
orientalis is used as an antiseptic and antimicrobial 
agent in urinary system disorders. In addition, the 
cytotoxic activity of chempferol glycosides in 
human leukemia cells was determined (11). 

Platonus orientalis collected in rural areas of Van 
was collected in accordance with the method. The 
washing and drying processes were carried out in 
the laboratory environment. Then, some biological 
and biochemical parameters were examined to 
investigate the effect on human health. 
Antioxidant capacity and antibacterial activity 
against gram positive and gram negative bacteria 
were investigated by the DPPH method. The ZnO 
NPs/Po structures obtained by the interaction of 
Platonus orientalis plant with Zn metal were 
characterized by SEM-EDX, FTIR andn UV. 

 

Materials and Methods 

Preparation of plant extract: The collected 
Platonus orientalis plant was washed with distilled 
water and then kept at room temperature to dry. 
The dried plant was thoroughly powdered with an 
electric blender. 50 grams of powdered plant were 
mixed into 250 mL of distilled water and heated 
for 15 minutes in a mixer at 80 oC. The extracted 
was filtered through Whatman No.1 filter paper 
and stored at 4 °C for future research. 

Green Synthesis of Zinc Oxide Nanoparticles: 
For the synthesis of ZnO NPs, a 1 mM, 500 mL 
ZnC4H6O4 aqueous solution was prepared. At 
room temperature, 100 mL of Platonus orientalis 
plant leaf extract was allowed to react in a 1000 
mL flask at room temperature under constant 
conditions. The formation of zinc nanoparticles 
was determined by the change of color of the 
colorless solution to dark brown within 30–40 
minutes. The nanoparticles obtained by green 
synthesis were separated by centrifugation at 
10,000 rpm for 5 minutes. This process was 
repeated three times, free zinc ions were removed 
from the environment, and the resulting 
nanoparticles were determined as ZnO NP / Po. 
It was left to dry in the oven and stored at +4 °C 
for further processing. 

Characterization of ZnO NPs / Po: The formation 
of zinc nanoparticles was confirmed using the 
Shimadzu UV-2450 instrument, measuring the 
ultraviolet-visible (UV-Vis) absorption spectrum in 
the 200-800 nm range. With the Fourier transform-
infrared (FTIR) analysis performed on a spectrometer 
named Perkin Elmer-Spectrum in the range of 500-
4000 cm-1, ZnO revealed the presence of 
phytochemicals in NPs / Po. By scanning the sample 
surface with a scanning electron microscope or SEM 
(scanning electron microscope), the topography and 
composition of the surface were taken. At the same 
time, elemental analysis was performed with Zeiss 
Smart EDX-branded EDX.     

Antioxidant activity (DPPH): The DPPH 
quenching activity of ZnO NPs/Po, the extract of 
the study subject, was calculated using the method 
found before. BHA and BHT were used as 
positive controls in this procedure. The 
experiment was carried out using 0.1 mg/mL 
DPPH methanol solutions. DPPH and extracts in 
the same ratio were prepared in 7 different 
concentrations of 5, 10, 15, 20, 25, 50, and 100 
µg/mL. 3 mL of ZnO NPs/Po extract and a 
positive control were taken and DPPH solution 
was added to them. The mixtures formed in the 
tubes were incubated for 30 minutes at room  
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Fig. 1. a- UV-vis spectra, b- SEM ,c- FT-IR spectra 
and d- EDX of ZnO NPs/Po samples 

temperature in the dark. At the end of this period, 
absorbance values were read at 517 nm. 

% I = [(Acontrol-Asample) / Acontrol] × 100 

As a result of these processes, a graph of ZnO 
NPs/Po concentration versus increasing DPPH 
ethanol concentration was obtained. This graph 
was obtained using the above equation. 

Antimicrobial Activity: The ZnO NPs/Po 
clusters were obtained by using Zinc Acetate 

(ZnC₄H₆O₄) with the extract obtained from the 
leaves of the Platanus orientalis plant. The 
antimicrobial activity of plant extract and zinc 
nanoparticles were investigated. Six pathogenic 
microorganisms were used in the study. Pathogen 
isolates were obtained from Van Yüzüncü Yıl 
University, Department of Molecular Biology and 
Genetics. Antimicrobial activity tests were 
performed using the disk diffusion method (12). 
Neomycin (10 µg) was used as a positive control 
group. Inoculation was performed on Müller 
Hinton medium for the disk diffusion method and 
activation of microorganisms. 

Results  

Characterization of ZnO nanoparticles: For the 
structural and morphological characterization of ZnO 
nanoparticles prepared by green synthesis using the 
Platonus orientalis plant, SEM/SEM-EDX, FT-IR, 
and UV-vis techniques were used, respectively. Figure 
1 shows the SEM images of the Zn NPs/Po sample 
taken at different scales and the EDX spectrum 
obtained from one of these images. From SEM 
images of different scales, it can be seen that there are 
Zn nanoparticles (Figure 1-b). In the EDX spectrum 
(Figure 1-d), Zn, C, and O elements, which form the 
structure of the Zn NPs/Po sample, as well as  

 
Fig. 2. DPPH Radical Scavenging Activity of ZnO 
NPs/Po. BHA (Buthly Hydroxy Anisol), BHT (Butyl 
Hydroxy Toluene) 

different metals, are thought to be in the structure of 
the plant. It was determined that the UV image of 
ZnO NPs/Po (Figure 1-a) coincides with the 
reference studies (13). In the study, sharp peaks below 
600 cm-1 correspond to the metal-oxygen (ZnO 
stretching vibrations) vibration mode. The peaks 
between 950-1600 cm-1 show the peaks formed by 
functional groups in the existing plant Platonus 
orientalis (Figure 1-c). It is thought that the peaks 
between 3400-2850 cm-1 belong to the hydroxyl 
organic component, and the sharp peak between 
1800-2900 cm-1 belongs to many organic 
components.  

Antioxidant activity (DPPH): Various methods 
are used to measure the antioxidant activity of 
pure compounds and plant extracts (14). To date, 
many methods have been developed to measure 
antioxidant capacity (15). DPPH radical quenching 
activity; it is the most widely used method due to 
its ease of use, low cost, ease of use accurate and 
quick results (16). This method is based on the 
scavenging of the DPPH radical by the 
antioxidant due to a redox reaction. It is a deep 
purple radical. By taking an antioxidant proton, it 
transforms into a colorless 2,2-diphenyl-1-
picrylhydrazyl molecule (17). In our current study, 
the antioxidant activity of ZnO NPs/Po was 
compared with that of the BHA and BHT, which 
are positive controls (Figure 2). At the highest 
concentration of 100 µg/mL, DPPH radical 
quenching effect activities are 93.87 % for BHA, 
and 88.42 % for BHT, and 73.79 % for ZnO 
NPs/Po. The antioxidant activity of the Platanus 
orientalis plant has not been calculated in any 
previous study. When compared with studies with 
different plants, radical quenching activity appears 
to be significant (18). 
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Table 1. Zones Formed As A Result of Antimicrobial Activity 

Test Mikroorganisms Zone of Inhibition (mm) 

Bacteria Extract Po-ZnO-NPs Neomycin 

Bacillus cereus ATCC 10876 9±2.2  19±1.0 

Bacillus subtilis ATCC 6633 11±1.0 8±1.5 22±1.0 

Escherichia coli ATCC 25952 8±3.0 10±1.1 12±3.5 

Pseudomonas aeruginosa ATCC 27853 10±2.0   

Staphylococcus aureus ATTC 29213   15±2.5 

Fungus    

Candida albicans ATTC 90028   21±2.4 

 

Antimicrobial Activity: In the study, it was 
observed that ZnO NPs/Po formed zones 
varying between 8 ± 3.0 and 11 ± 1.0 mm 
against Bacillus cereus ATCC 10876, Bacillus 
subtilis ATCC 6633, Escherichia coli ATCC 
25952 and Pseudomonas aeruginosa ATCC 
27853 bacteria. On the other hand, it was 
determined that Po-Zn-NPs clusters formed 
zones of 10 ± 1.1 mm against Escherichia coli 
ATCC 25952 bacteria and 8 ± 1.5 mm against 
Bacillus subtilis ATCC 6633. It was determined 
that zinc nanoparticles have antibacterial activity 
against some bacteria. In addition, it was 
observed that it had no antifungal effect on the 
Candida albicans fungus. Zones formed as a 
result of antimicrobial activity are given in 
Table-1. In many articles, the antimicrobial 
activities of plants have been examined, and it 
has been observed that these plants have 
antimicrobial effects (19,20,21). In our current 
study, the antimicrobial effect of ZnO NPs/Po 
was first demonstrated. According to the results 
obtained in our study, ZnO NPs/Po has an 
antimicrobial effect. 

Our current study is the first study on the ZnO 
NPs/Po nanoparticles obtained as a result of the 
characterization of the Platonus orientalis plant with 
Zn. We believe that this work will contribute to the 
literature. According to the findings obtained as a 
result of the study, it is seen in the comparison study 
made with the positive controls BHA and BHT that 
ZnONPs/Po is a good antioxidant. It was determined 
that as the concentration was increased, DPPH 
increased radical quenching activity. In addition, the 
antimicrobial study of ZnONPs/Po was performed 
for the first time, and it was determined that ZnO 
NPs/Po has antibacterial activity against some 
bacteria. In addition, it was observed that it had no 
antifungal effect on the Candida albicans fungus. 
According to our study results, it is thought that 
ZnONPs/Po may have a protective effect against 
many diseases that may occur as a result of oxidative 

stress, especially cancer. In addition, we believe that 
conducting more comprehensive studies on 
ZnONPs/Po will contribute scientifically to 
pharmacology and other health fields. 
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