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Abstract

Cadmium oxide NPs produced using cinnamon extract and employed as anti-bacterial and anti-
fungal agents in this work. CdO thin film has polycrystalline structure with crystallite size 20.72
nm according to an XRD analysis. The SEM results confirmed results of XRD that the produced
particles' behavior in the nanostructure. The UV-visible absorption spectra revealed that the
absorbance peak is around 279 nm, and the vibrational modes of phytochemicals in the extract
analyzed using the FT-IR technique, which allows for material identification and information.
One bacterial strains and one fungal species were looked at using different concentration of
CdO-NPs. The antibacterial and antifungal activity were excellent even at low concentration..
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1. -Introduction

Applications in the fields of medicine, engineering,
and chemistry are just some of the many significant
fields that have made use of nanotechnology [1].
Cadmium oxide is a type of inorganic substance that
has the formula Cd-O in its chemical representation
[2]. The combustion of elemental cadmium in air
produces CdO, which is a compound of cadmium
and oxygen that belongs to the II-VI binary system
and is categorized as an n-type semiconductor [3].
Crystals of this substance can be found to be either
brown or scarlet in color, or they can be found in the
shape of an amorphous powder that is colorless.
CdO is a candidate that has potential due to the fact
that it has a narrow band gap 2.5 electron volt , index
of refractive (n = 2.49) and very high conductivity
[4,5] It is utilized in a broad range of applications,
some of  which include  photo-voltaics,
phototransistors, gas catalysis, and chemical sensing,
to name a few. Nano-compounds with complex
structures have been shown to have exceptional
antibacterial efficacy against human pathogens. This
is likely due to the fact that these nano-compounds
are able to pass through cell membranes and cell
membranes in the range of 1-100 nm. [6]

This is due to the fact that nano-compounds can be
anywhere from 1-100 nm in size. In recent years.
Severe bacterial and fungal infections have increased
the morbidity and mortality of immune compromised
people, necessitating intensive treatment, including
broad-spectrum antibiotics. Antibacterial medicines are
widely used to treat this illness, and their abuse leads to
antibiotic resistance, making infections extremely
difficult to cure, due to several pathogenic bacteria have
the potential to resist multiple drugs. Because of their
large specific surface area and unique physicochemical
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features, nanomaterial's are rapidly gaining popularity as
new antibacterial and antifungal agents. CdO NPs have
opened up new avenues for cancer cell eradication and
targeted medication delivery. Because of their
antibacterial capabilities, CdO nanoparticles have been
at the forefront of research.[7-10]. Biosynthesis is the
term used to describe the process by which metal atoms
are converted into metal nanoparticles. This process is a
part of the natural reduction property that is initiated by
biomolecules in plants and micro-organisms. Bio-
molecules in plants and micro-organisms are responsible
for triggering this process. As of the year 2019, there
have been more than 17,000 publications written about
the production of nanoparticles in a manner that is
benign to the surrounding ecosystem, and the number
is continuing to rise. The variability of the plants that are
used for extract preparation is a significant element that
makes it difficult to standardize the conditions for the
green synthesis of NPs. This difficulty is caused by the
fact that the plants themselves are used for the
preparation of the extract. This is because there are
variations in the type and concentration of the
biomolecules that are present. The preparation of
nanomaterials by means of green synthesis involves the
use of compounds that produce only low to moderate
levels of pollution, as well as the application of non-
hazardous solvents, such as water and natural extracts.
The goal of green chemistry is to cut down on pollution
atits origin [11,12]. The primary objectives of the present
research were to synthesize, characterize, and evaluate
the anti-bacterial and anti-fungal potential of CdO
nanoparticles generated from cinnamon powder extract.

2. Experimental part

The production of CdO NPs has been accomplished
by The green synthesis of cadmium sulfate
octahydrate (3 CdSO, 8 H,O ) with cinnamon berks
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extracts is an extremely cost- effective method of
synthesis that is also safe, non-toxic, and
environmentally beneficial. In the first stage of the
process, 12.8 grams of cadmium sulfate octahydrate
were dissolved in 100 milliliters of deionized water so
that a specific molar fixation could be obtained at
room temperature. At a temperature of 60 degrees
Celsius, it was combined for an hour. In the second
stage, an extract of cinnamon powder was prepared
by dissolving 1.0 grams of cinnamon powder in 100
milliliters of deionized water. The resulting solution
was stirred for half an hour at a temperature of 60
0C, and then the plant extract solution was filtered
through filter paper to remove any impurities. In the
final step, a magnetic agitator is used at a
temperature of 60 degrees Celsius for one hour. The
modification of pigment served as an indication for
the production of green NPs in solution.As can be
seen in Figure1.

Fig.1: Cinnamomum verum extract and CdO nano-
particles (left to right).

3. Result and Dissection

A -X-ray diffraction (XRD) of CdO
nanostructure

The XRD pattern of the bio-synthesized CdO nano-
structure film is shown in Figure 2, and it was formed
on a glass substrate by drop-casting technique with
3 drops. (each drop equaling 100 I). The reference
patterns for CdO [No. 05-0640) and CdO2 (JCPDS
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file No. 039- 1221:) are matched by the reflections
(100) of Cd, (211), and (220) of CdO2, and (220) for
CdO. The peaks produced by the XRD analysis
suggest that the particles had a poly-crystalline
structure and a nanostructure [13-15]. The dimension
of the biosynthesized CdO nano-structure crystallites
was calculated to be 20.72 nm using the Debye and
Scherrer formula. The micro-strain () and the
dislocation density () were determined using
equations (2) and (3), respectively, where the micro-
strain () equals 16.88 x 10-4 and the dislocation
equals 23.91x 1014 lines.m-2
D=(0.9N)/(B cosB) (1)

=(0.25)B cosb...(2)
§=—....3)

DZ
D: crystalline size, (A): wavelength for x-ray (1.5406A
), B: is the full Width at half maximum and 8: is a
degree of the diffraction
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Fig.2: XRD analysis of CdO nanostructure.

B-Surface morphology by Scanning
Electron Microscopy of CdO nanostructure

SEM used to study the morphological characteristics
of the CdO nano-particles that deposited on glass
substrate as in Figure 3. The resulting nano-particles
exhibited nanometer-sized dimensions. This image
demonstrates nanoparticles shape like clouds with
diameters lying between 30-57 nm. The SEM results
confirmed results of XRD that the produced particles'
behavior in a nanostructure.

Fig. 3: SEM image of the synthesized CdO nanostructure
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C-The absorption spectrum of the synthesized CdO-
NPs

The absorbance spectrum of the CdO-NPs that were
manufactured can be seen in Figure 4. This is the
spectrum of absorption that was observed at room
temperature for the wavelength range of 200-1100
nm. Ultrasonication was used to break up the sample
so that absorption observations could be taken.
Plasmon resonance is responsible for the presence
of an absorption band in the spectrum, and it can be
found at 279 nm. It was discovered that the optical
absorption spectra shift toward shorter wavelengths
as the particle size gets smaller. This is because of an
increase in the optical energy band gap, which can
be attributed to the phenomenon. The reason for
this is the quantum size effect, which led to the
discovery of an energy gap value of 4.6 eV (see figure
6b). Fermi's fission has the potential to create two
energy gaps [17-19] whenever there is an increase in
the density of charge carriers as well as the
permissible states.

1

0.9 - (a)
0.8
o 0.7 4 plasmon peak=279

0 T T T T
200 400 600 800 1000

Wavelength (nm)

Fig. 4a: UV-visible absorption spectrum of Cadmium
Oxide nano-particles.
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Fig. 4b: Graph showing the energy band gap of
Cadmium Oxide nano-particles

The Fourier transform infrared spectroscopy, also
known as FT-IR, is a technique that can be used to
determine the vibrational frequencies of the
compounds in molecules. CdO-NPs were examined
with FT-IR spectroscopy at ambient temperature in
the range of 480-4000 (1/cm), as shown in figure5.
The O-H band was responsible for the 1635 1/cm
oscillation, and the C-C band was responsible for the
2372 1/cm vibration. The intense and extensive
absorption line at 3240 (1/cm) that is attributed to
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the O-H. Despite the fact that CdO-NPs are
responsible for the development of absorption band
780 (1/cm). Therefore, the presence of the
characteristic line of CdO in the FTIR spectrum is
further evidence that CdO has been formed [20,21]
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Fig.5: FT-IR spectra of Cadmium Oxide nano-particles

The anti-bacterial preventive and anti-fungal curative
efficacy of green produced CdO NPs examined in
the present study utilizing the agar well diffusion
method. [22,23] By evaluating the zones of inhibition
as shown in figure 7, the anti-bacterial activity of
CdO NPs with different concentration (25,50 and
75)% was assessed against Gram-negative multidrug
resistant bacterial strains(E-coli) and one strain of
fungi (Candida). The antibacterial and antifungal
activity excellent even at low concentration as in
Table1. Previous studies reported, CdO NPs enter
bacterial cells by alterations in membrane shape,
which sharply increase cell permeability and interfere
with transport across the plasma membrane, both of
which lead to cell death. [24,25,26] Different
processes have been identified as the cause of CdO
NPs ' anti-bacterial action to date. These include:
1-the production of reactive oxygen species,
2-protein and lipid oxidation,

3-cell membrane disintegration,

4-DNA degradation.

Additionally, the shape, size, and oxidation number
of nano-particles affect their anti-bacterial
effectiveness. [25]. Nano-particles in the current
study have a high surface-to-volume ratio, which
allows them to engage with microbe cell membranes
and stop their growth. [25,26].

Fig7: Anti-bacterial and anti-fungal activity of CdO NPs

Table1: shows of inhibition zone of CdO NPs

1664



HIV Nursing 2023; 23(3): 1662-1666

Concentration E.coli Candidate albicons
Cont. 0 ]
25% 43 ¥
50% 44 19
75% 46 40

4. Conclusion

We succeeded in synthesizing nano-particles of CdO
using cinnamon extract. This method is simple and
environmentally friendly. It also saves a significant
number of nano-materials, where CdO has
demonstrated its efficiency as an antibiotic. Based on
the current findings, CdO NPs might have potential
uses in the many realm of nano-medicine.
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