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Abstract

In this study, the biological synthesis have been used to prepared the nanoparticles of magnesium oxide in the presences
of Olea europeae leaves, it was used as a reductant and capping agents at concentration (100 ml), and that contains
antioxidants. The properties of nanoparticles have been characterized. X-ray diffraction Spectroscopy (XRD) showed
that the structure of MgO NPs is polycrystalline with cubic phase and average crystallite size was found 12.08 nm, the
Energy Dispersive Spectroscopy (EDX) appeared patterns originating from Mg and O, while Fourier Transform
Infra-red Spectroscopy (FTIR) explained functional groups at the surface which return to Olea europeae leaves extract
and MgO NPs. The morphological properties have been analyzed via Field Scanning Electron Microscopy (FE-SEM), the
images in (FE-SEM) showed spherical shapes with an average diameter of 28.13 nm. The optical properties of MgO NPs
have been characterized via Ultraviolet-visible Spectroscopy (UV-vis), the absorbance edge exhibited shift to the
ultraviolet region with decrease in energy band gap (Eg) to 5.4 nm as compared with bulk (7.8 nm).
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Preface

The technology of nano is the broadest field in
advanced sciences (Veeranna et al., 2013). It is the
same scale that ranges from (1-100) nm, and it is
concerned with studying atoms, molecules and
micromolecules to form materials that possess new
properties. (Singh and Singh, 2017, Gupta et al,
2016). Recent studies have shown the importance of
using metal oxides in various fields because of their
advantages. One among the metal oxides,
magnesium oxide which has attracted researchers
(Khan et al., 2020, Ramanujam and Sundrarajan,
2014), due to its unique properties included,
chemical stability, electrical insulating material,
possesses catalytic efficiency, is harmless and has
biological compatibility. Because of these features, it
has wide applications in various fields, as a catalyst,

toxic waste recycling, sterilizers, as well as its
mechanical, electrical and anti-bacterial activities
(Liu et al.,, 2014, Prasanth et al,, 2019). It can also be
used in medical fields, such as bandages, capsule
packaging, and diapers for blood collection, etc
(Nguyen et al., 2018). The present study aim, a
green, rapid, and cost efficlent method for
synthesizing MgO NPs by using Olea europeae leaves
extract.

The Synthesis of Extract and Nanoparticles
The Production of Olea Europeae Leaves Extract

Olea europeae leaves have been collected of olive
trees. The leaves have been washed several times
with distilled water to remove dust particles, and
then exposed to the sun to remove moisture.
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Itis prepared via placing 20 g of dried fine cut in 500
ml beaker along with 250 ml of de-ionized water.
The mixture is placed on the heat until the liquid
turns yellow. It is then cooled to room temperature
and separated in 4000 revolutions per minute (rpm)
with 15min. Finally, the extract has been stored in
an air tight container in the fridge at 4C° until use.

The Preparation of MgO NPs

The preparation of MgO NPs has been carried out on
the way of (Abdallah et al., 2019). One gram of bulk
magnesium oxide was added to 100 ml of olive leaf
extract with continuous stirring using a magnetic
stirrer in 1500 revolutions per minute at 56C for 30
minutes. After that, the mixture was separated using
a centrifuge at 4000 rpm for 15 min. Then, a
precipitant has been washed with ethanol and
deionized water for the purpose of removing any
impurities for the ultimate product. And, it was dried
in air naturally and carefully collected. Finally,
stored for further characterization purposes.

Table 1. The values of size in nanometer and parameters of MgO NPs

Results and Discussion
X-ray Diffraction Spectroscopy

For the purpose of knowing the crystal structure and
crystal parameters of MgO NPs were prepared by
green method, XRD analysis were carried out in the
range of 20 between 200-800. Figure 1, shows
agreement between XRD structure for MgO NPs and
JCPDS standard card No. (96-900-8672) (Wyckoff,
1963), which have a polycrystalline structure, cubic
phase and 26 peak positions were 37.22299 at plan
(111), 43.01179 at plan (200), 62.4120° at plan
(220), 74.82400 at plan (311), and 78.83969 at plan
(222), this results are agree with (Balraj et al,
2018).Also, the values of crystalline size and the
structural parameters of MgO NPs are shown in
Table-1, it was found the average crystallite size
have been evaluated using Scherer’s formula
[D = (KA) /(B Cos B)](Abass et al., 2020), is 12.08
nm.

20 (Deg) | FWHM (Deg.) | dna Exp.(A) | G.S. (nm) | DuuaStd. (A) | hkl | Phase | Card No.
37.2229 | 1.2517 2.4136 6.7 2.4313 (111) | Cubic | 96-900-8672
43.0117 | 0.6258 2.1012 13.7 2.1056 (200) | Cubic | 96-900-8672
62.4120 | 0.8345 1.4867 11.1 1.4889 (220) | Cubic | 96-900-8672
74.8240 | 0.7301 1.2679 13.7 1.2697 (311) | Cubic | 96-900-8672
78.8396 | 0.6779 1.2131 15.2 1.2157 (222) | Cubic | 96-900-8672
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Figure 1. Patterns of X-ray diffraction for MgO NPs synthesized by green method.

Energy Dispersive X-ray Spectroscopy (EDX)

the patterns and elemental percentage of MgO NPs
which was prepared by green method using Olea
europeae extract at concentration (100 ml) was

tested by EDX spectrum, the EDX results showed in
Figure 2 which displays peaks originating from Mg,
0. This analysis showed a good agreement with the
XRD data, as well as demonstrated that it has no
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additional elements (Ali et al., 2020).
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Figure 2. EDX patterns of MgO NPs A
FTIR Measurement (Wong et al, 2020). Furthermore, the peaks of

This measure has been performed for identifying the
potential biomolecules that are responsible for the
capping and reduction agent for MgO NPs that have
been synthesized by the Olea europeae extract,
Figure 3 shows FTIR spectrum for MgO NPs.
The bands at (3697.64, 3444.88 and 1633.07)
cm-lrefers to the O -H and N -H dilation oscillations
to phenols particles as well as proteins from the
extract (Vadlapudi and Amanchy, 2017, Rao and
Tang, 2017). The peak at 2360 cm-! is assigned to C
= C stretch bonding denotes the presence of alkyne
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(1486.61 and 1422.83) cm! were referred to C=C
stretch bonding (Nakanishi, 1977). Also, the pattern
of (1309.45, 1264.57, 1207.87, and 1160.63) cm'!
and at 1077.95 cm! were represented to C-O
carboxyl and alcohol (El-Sayyad et al, 2018),
respectively. Following that, the peak at (858.268
and 806.299) cm! indicate presence C-H bend
bonding (Abass et al., 2020). While, the formation of
magnesium oxide nanoparticles by the cubic crystal
structure is indicated by the absorption peak in
584.252 cm'1(Wong et al.,, 2020).
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Figure 3. FT-IR of synthesized MgO NPs by Olea europeae extract
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Field Scanning Electron Microscopy (FE-SEM) (a and b). The images shows that the preparation of
In order to identify the surface formation of nanoparticles spherical in shape with the average
magnesium oxide nanoparticles, a field scanning diameter is 28.13 nm.

electron microscope was used as shown Figure 4

The results are good agreement with (Ali etal., 2020,
Sharma et al., 2017).
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Figure 4(b). The surface morphology of MgO by(FE- SEM ) at scale 20 pm.

The Optical Absorption of MgO NPs 2021). Actually, the external electrons of the

The absorption spectrum was observed in UV-vis particles absorb the energy falling on them, and this
measurement Figure 5. The optical absorption leads to their stimulation and transfer to other
spectra of MgO NPs have a strong feature in the levels, and this varies depending on the incident rays
ultraviolate range, this effect could be an indication if they are ultraviolet or visible light. So, the optical
of the formation of MgO NPs with smaller size when €nergy band gap (E,) for MgO nanostructure has
the peak position shifts to UV region (Ammulu et al.,
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been calculated using the equation as follow Eg= h%

(Shanan et al,, 2018). The energy band gap of MgO
NPs compared with bulk MgO (7.8 eV), which found

is 5.4 eV, this result agrees with (Ali et al., 2020).
According to the theory of quantum confinement,
the shift of absorption edge is good agreement with
formation MgO in nano scale.
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Figure 5. The absorbance spectra by UV-vis spectroscopy for MgO NPs.

Conclusion

In this paper, we report a green synthesis for the
preparation of MgO NPs by Olea europeae leaves.
This is a green, simple and efficient method to
synthesize MgO NPs. The biosynthesized of MgO NPs
have been characterized. The peaks of XRD appear
the particles formed are polycrystalline and average
particles size were (12.08 nm). EDX analysis
confirmed the formation of pure MgO compound.
FTIR analysis was confirmed that the plant extract
played a common role as a reduction and covering.
Also, the biomolecules acting as capping agents
supporting the formation of spherical shaped for
MgO NPs with varying size. Following, the
absorption spectra show an absorption edge shifted
to UV region with decrease energy band gab as
compared with bulk MgO.

References

Abass NK, Alaubydi MA, Ulwali RA. Preparation,
Characterization of Inorganic Copper lodide Nanoparticales
Using Pomegranate Juice Extract and Applications against
Staphylococcus Aureus. Plant Archives 2020; 20(1):
2333-2340.

Abdallah Y, Ogunyemi SO, Abdelazez A, Zhang M, Hong X,
Ibrahim E, Hossain A, Fouad H, Li, B, Chen ]J. The green
synthesis of MgO nano-flowers using Rosmarinus officinalis
L. (Rosemary) and the antibacterial activities against

Xanthomonas oryzae pv. Bio Med research

international 2019.

Ali R, Shanan ZJ, Saleh GM, Abass Q. Green Synthesis and the
Study of Some Physical Properties of MgO Nanoparticles and
Their Antibacterial Activity. Iraqi Journal of Science 2020;
61(2): 266-276.

Ammulu MA, Viswanath KV, Giduturi AK, Vemuri PK,
Mangamuri U, Poda S. Phytoassisted synthesis of
magnesium oxide nanoparticles from Pterocarpus
marsupium rox. b heartwood extract and its biomedical
applications. Journal of Genetic Engineering and
Biotechnology 2021; 19(1): 1-18.

Balraj B, Senthilkumar N, Potheher IV, Arulmozhi M.
Characterization, antibacterial, anti-arthritic and in-vitro
cytotoxic potentials of biosynthesized Magnesium Oxide
nanomaterial. Materials Science and Engineering: B 2018;
231:121-127.

El-Sayyad GS, Mosallam FM, El-Batal Al. One-pot green synthesis
of magnesium oxide nanoparticles using Penicillium
chrysogenum melanin pigment and gamma rays with
antimicrobial activity against multidrug-resistant microbes.
Advanced Powder Technology 2018; 29(11): 2616-2625.

Gupta DK, Palma JM, Corpas F]. Redox state as a central regulator
of plant-cell stress responses. Germany: Springer
International Publishing 2016.

Khan A, Shabbier D, Ahmad P, Khandaker MU, Faruque MRI, Din
I. Biosynthesis and antibacterial activity of MgO-NPs
produced from Camellia-sinensis leaves extract. Materials
Research Express 2020.

Liu W, Su P, Chen S, Wang N, Ma Y, Liu Y, Webster TJ. Synthesis
of TiO 2 nanotubes with ZnO nanoparticles to achieve

oryzae.

elSSN 1303-5150

www.neuroquantology.com

—_
—_
[ee}



NeuroQuantology | May 2021 | Volume 19 | Issue 5 | Page 114-119 | doi: 10.14704/nq.2021.19.5.NQ21055

Rugayah A. Ulwali et al / Green Synthesis of MgO NPs by Olea Europeae Leaves Extract from Bulk MgO and Study Physical Properties

antibacterial properties and stem cell compatibility.
Nanoscale 2014; 6(15): 9050-9062.

Nakanishi K. PH Solomon Infrared Absorption Spectroscopy.
Emerson-Adams Press, Boca Raton 1977.

Nguyen NYT, Grelling N, Wetteland CL, Rosario R, Liu H.
Antimicrobial activities and mechanisms of magnesium
oxide nanoparticles (nMg0O) against pathogenic bacteria,
yeasts, and biofilms. Scientific reports 2018; 8(1): 1-23.

Prasanth R, Kumar SD, Jayalakshmi A, Singaravelu G,
Govindaraju K, Kumar VG. Green synthesis of magnesium
oxide nanoparticles and their antibacterial activity. Indian
Journal of Geo Marine Sciences 2019; 48(8): 1210-1215.

Ramanujam K, Sundrarajan M. Antibacterial effects of
biosynthesized MgO nanoparticles using ethanolic fruit
extract of Emblica officinalis. Journal of Photochemistry and
Photobiology B: Biology 2014; 141: 296-300.

Rao B, Tang RC. Green synthesis of silver nanoparticles with
antibacterial activities using aqueous Eriobotrya japonica
leaf extract. Advances in natural sciences: Nanoscience and
nanotechnology 2017; 8(1): 015014.

Shanan ZJ, Hadi SM, Shanshool SK. Structural analysis of
chemical and green synthesis of CuO nanoparticles and their
effect on biofilm formation. Baghdad Science Journal 2018;
15(2): 211-216.

Sharma G, Soni R, Jasuja ND. Phytoassisted synthesis of
magnesium oxide nanoparticles with Swertia chirayaita.
Journal of Taibah University for Science 2017; 11(3):
471-477.

Singh N, Singh, S. A modified mean gray wolf optimization
approach for benchmark and biomedical problems.
Evolutionary Bioinformatics 2017; 13: 1-28.

Vadlapudi V, Amanchy R. Synthesis, characterization and
antibacterial activity of Silver Nanoparticles from Red Algae,
Hypnea musciformis. Advances in Biological Research 2017;
11: 242-249.

Veeranna V, Zalawadiya SK, Panaich S, Patel KV, Afonso L.
Comparative analysis of red cell distribution width and high
sensitivity C-reactive protein for coronary heart disease
mortality prediction in multi-ethnic population: findings
from the 1999-2004 NHANES. International journal of
cardiology 2013; 168(6): 5156-5161.

Wong CW, San Chan Y, Jeevanandam ], Pal K, Bechelany M, Abd
Elkodous M, El-Sayyad GS. Response surface methodology
optimization of mono-dispersed MgO nanoparticles
fabricated by ultrasonic-assisted sol-gel method for
outstanding antimicrobial and antibiofilm activities. Journal
of Cluster Science 2020; 31(2): 367-389.

Wyckoff R. Interscience publishers, new york, new york rocksalt
structure. Crystal structures 1963; 1: 85-237.

Erdogan MA, Cinar BP, Kili¢ KD, Cavusoglu T, Yigittiirk G, Cetin
EOQ, Balcioglu HA, Gilinen¢ D, Uyanikgil Y, Erbas O.
Demonstration of PTZ-induced convulsive-reducing effect of
butamirate citrate. NeuroQuantology 2018; 16(7): 65-69.

elSSN 1303-5150

www.neuroquantology.com

—_
—_
O



