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Abstract

Green fabrication is an environmental friendly and
innovative method and attractive research field for the
production of Magnesium oxide nanoparticles (MgO NPs)
in clinical and environmental applications. In this current
study, a viable green synthetic approach to produce mag-
nesium oxide nanoparticles by using B.monosperma leat
aqueous extract as a capping agent. The formation and
physicochemical properties of MgO NPs were confirmed
through stranded characterization methods. All the ana-
lytical data revealed that the formation of pure, rod
shaped and crystalline MgO NPs with average size of 20
nm. This study reports that, the synthesized MgO NPs ex-
hibiting good antioxidant activity and antibacterial activi-
ty it can be used for biomedical applications.

Keywords: Butea monosperma leaves, Antibacterial activi-
ty, antioxidant activity.

1.Introduction

A matter particle is referred to as a nanoparticle
or ultrafine particle if its size is between one and one hun-
dred nanometers (nm) [1]. The phrase is occasionally used
to represent larger particles up to 500 nm, as well as fibres
and tubes that are less than 100 nm in only two orienta-
tions, Smaller than 1 nm metal atoms are most referred to
as atom clusters. Nanoparticles are often distinguished
from microparticles (1-1000 m), "fine particles" (sized be-
tween 100 and 2500 nm), and "coarse particles" due to
their smaller size (ranging from 2500 to 10,000 nm).
These characteristics can be electric characteristics, ultra-
fast optical effects, or colloidal characteristics [2].

The properties of the bulk material may therefore
be overshadowed by those of the surface layer. This im-
pact is particularly strong for nanoparticles placed in me-
dia with different compositions because of the enhanced
relevance of the interactions between the two materials at
their interface. A platinum nanoparticle with a crystalline
structure and a 2 nm diameter that can be seen to contain
individual atoms. As nanoparticles are a common occur-
rence in nature, several fields, including chemistry, physics,
geology, and biology, study them [3].

There are many chemical processes available to
create MgO nanoparticles, however using chemicals, which
are highly poisonous and dangerous, could cause envi-
ronmental issues [4]. Building nanomaterials more sus-
tainably is a goal. Nowadays, researchers view the biosyn-
thesis of nanomaterials as a crucial topic of study. Poten-
tial uses for the green method of producing metal and sem-
iconductor nanoparticles include the creation of new func-
tional components.

As the starting material for the manufacture of
metal oxide nanoparticles, numerous environmentally safe
substances are used, including plant extract, bacteria, fun-
gus, enzymes, etc. Magnesium oxide is an intriguing basic
oxide that is used in the manufacture of refractory ceram-
ics, adsorption processes, and many other processes [5].

Magnesium oxide is an intriguing basic oxide with
a wide range of uses in the synthesis of refractory ceramics,
adsorption, and catalysis [6]. It is a special solid with a
high ionic character, a simple stoichiometry, a crystal
structure, and the ability to be widely prepared with dif-
ferent particle sizes and shapes. According to reports, be-
cause to the large concentration of edge/corner sites and
structural flaws on their surface, nanocrystalline MgO na-
noparticles are particularly distinctive due to their excep-
tional characteristics, including strong chemical stability,
high photocatalytic activity, high electrical permittivity,
and non-toxic nature. Plant extracts contain biomolecules
that function as reducing and capping agents to create sta-
ble nanoparticles. Hence, the obtained metal nanoparti-
cles' characteristics, such as their biocompatibility.

Butea monosperma (Lam) Fabaceae family mem-
ber Taub (Butea frondosa), also called Palas in Sanskrit, is
a traditionally utilised medicinal plant. Bark, seeds, leaves,
and flowers are all medicinal properties. Moreover, it is
said to have antibacterial properties. The fluid bark con-
centrate of B. monosperma was used in the current study
to combine magnesium oxide nanoparticles and reduce the
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magnesium ions found in the arrangement of magnesium
nitrate. Additional investigation was done into the ability
of these green magnesium particles to fight certain harm-
ful bacteria. In order to maintain a healthy physiologic
state and promote wellness, the body possesses a sophisti-
cated antioxidant defence system made up of enzymatic
and nonenzymatic mechanisms [7] the enzymatic antioxi-
dants are catalase, glutathione peroxidase, and superoxide
dismutase. Contrarily, the body also makes use of nonen-
zymatic antioxidants such uric acid, bilirubin, and lactofer-
rin. However, under illness settings, the endogenous anti-
oxidant mechanisms get overworked, leading to an excess
buildup of free radicals that cause oxidative stress and are
associated with a number of ailments [8]. Antimicrobial
drugs' primary purpose is to minimise the burden of infec-
tious diseases on the planet [9]. However, the introduction
and spread of multidrug resistant (MDR) strains in patho-
genic bacteria have grown to be a serious public health
threat because there are fewer, or occasionally no, effec-
tive antimicrobial treatments available for the illness
caused by pathogenic bacteria [10].

2. Materials and method
2.1 Collection of plant sample

Butea monosperma leaves were collected from-
nariyur village. Tirupattur district, Tamil Nadu, India. The
leaves were washed with running tap water and cut into
small pieces. The extract of B. monosperma was prepared
using 100 ml distilled water and it allow for boiling at 100
C at 30 min. The obtained extract was filtered using
Whatmann Nol1 filter paper and it stored at 4°C for further
use.

2.2 Synthesis of MgO nanoparticles

10g of Magnesium nitrate was dissolved in 100 ml
distilled water and it was allowed to boil at 60°C for 20
min. Then, the 50 ml of P. nigrum extract was added to 100
ml of Magnesium nitrate solution and it was kept at 60°C
for 30 min. Then the solution was incubated for 24 hours
and dark greenish precipitate was obtained after the incu-
bation period. Next, the obtained precipitate was annealed
at 400°C-500°C for 3 hours. After the annealing process fi-
ne powder was obtained & stored at 4°C for further stud-
ies.
2.3 Characterization studies of magnesium oxide nano
particles
2.3.1 UV- Visible spectrum for synthesized nano parti-

cles

The sample was measured for its maximum ab-
sorbance using UV -Visible spectrometer. The optical
property of MgO nanoparticles was analysed via ultravio-
let and visible absorption spectroscopy in the range of 200
- 800nm.

2.3.2 FTIR analysis for synthesized nano particles

The FTIR spectrum was taken in the mid -IR re-
gion of 400 - 4000cm. The spectrum was recorded using
ATR (Attenuated total reflectance ) technique. The dried
sample was mixed with the KBr (1:200) crystal, and the
spectrum was recorded in the transmittance mode

2.4 2,2 -Diphenyl -1- picrylhydrazyl free radical scav-
enging activity assay by brand Williams

The extracts were prepared in concentrations of
20,40,60,80 and 100ug/mL for this assay. First, 3 mL of ex-
tract of each concentration was mixed with 1 mL of the 0.1
mmol/L DPPH solution prepared in methanol. Next, the
tubes were incubated in the dark at room temperature for
30 min and then read at 517 nm using a UV-VIS spectro-
photometer. Solvent without extract was used as a nega-
tive control and AA was used as a positive control. The ef-
fect of antioxidant capacity was observed as the colour
change of purple DPPH to yellow/light-yellow and % inhi-
bition values of each extract were calculated using the fol-
lowing equation:

Inhibition (%)= [(Acontrol — Ablank) — (Asample —
Ablank)]x100/(Acontrol — Ablank),

Where A control is the absorbance of the negative
control and A sample is the absorbance of AA or extracts.
Inhibitory concentration (IC50) values were calculated
with inhibition rates using a four parameter logistic re-
gression model after sigmoidal curves were plotted. Each
of the standards and the samples were measured in tripli-
cate and mean values were used for the calculations.

2.5 Antimicrobial activity by Agar Well Diffusion:

Agar well diffusion method is widely used to eval-
uate the antimicrobial activity of plants or microbial ex-
tracts. Similar to the procedure used in disk-diffusion
method, the agar plate surface is inoculated by spreading a
volume of the microbial inoculum over the entire agar sur-
face. Then a hole with a diameter of 6mm is punched asep-
tically with a sterile cork borer or a tip, and a volume (50-
150 pl) of the ethanolic extracts of KKE and NVE, MgO na-
noparticles and mixture at desired concentration is intro-
duced into the well. And the positive control Gentamycin
disc kept in the agar surface. Then agar plates are incubat-
ed under suitable conditions depending upon the test mi-
croorganism. The antimicrobial agent diffuses in the agar
medium and inhibits the growth of the microbial strain
tested.

3. Result and discussion
3.1 UV - Vis Spectroscopy

Figure 1 below depicts how MgO nanoparticles re-
spond to absorption (MgO NPS). At 262 nm, which is be-
tween 260 and 280 nm . The magnesium oxide nanoparti-
cles range between 260 nm - 330 nm

262nm

Figure 1
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Moreover, the precursor ion Mg2+, MgCI2 salt does not ex-
hibit a spectrum at the designated wavelength. After the
addition of plant extracts and NaOH solution, a peak with a
wavelength of between 260 and 270 nm was observed [4].
This peak can be attributed to the creation of metal oxide
nanoparticles. This phenomenon is connected to the crea-
tion of MgO nanoparticles from their aqueous solution
precursor.

3.2 FTIR analysis

Figure 2 shows the measured peaks to be at 3680cm-1,
3480cm-1, 2912cm-1, 2360cm-1, 1659cm-1, 1425cm-1,
and 1024cm-1, and 455 cm-1. The Mg0 region of the spec-
trum for MgO nanoparticles was measured in the range of
3300 cm-1 to 3600 cm-1.The peak region of the MgO Na-
noparticles between 450 to 600 cm-1Peaks at 3680 cm-1
indicate the presence of a (0-H) bond; peak at 3480 cm-1
indicates the presence of a primary amine (N-H); peak at
2912 cm-1 indicates the presence of a carboxylic acid (O-
H); peak at 1024 cm-1 was observed (C-N); and peak at
455 cm-1 was observed as MgO due to the reduction and

stabilisation of the metal group MgO [sivaraj et al .,
(2014 )].
Table 1: FTIR analysis
Abs cm- | Appear- Group Compound
1 ance
3680 Medium, O-H stretching alcohol
sharp
3480 Medium N-H stretching Primary amine
2912 Week, 0-H stretching Carboxylic acid
broad
2360 Strong 0=C=0 stretching carbon dioxide
1425 Medium 0-H bending Carboxylic acid
1024 Medium C-N stretching _
455 - C-Br stretching _
2 P e
T 1024 1650 2000 o4, N\ 3680
g 455 3480

1425

T T U T i M )
1500 2000 2500 3000 3000 4000 4200

Wavenumber (cm)

Figure2: FTIR

Figure 4: Escherichiacholi
3.3 Antibacterial activity

Antibacterial activity MgO Nanoparticles

Figure 3: Bacillus subtilis

The impregnation method was used to assess the
relative antibacterial activity of MgO nanoparticles against
the pathogenic bacteria Bacillus subtilis (gram-positive)
figure 3 and E. coli (gram-negative) figure 4. The zone of
inhibition (mm) from antibacterial tests of MgO nanoparti-
cle samples. MgO nanoparticles show antibacterial action
against bacillus subtilis and E. coli, and their zone of inhibi-
tion for gram-positive bacteria is wider than that for gram-
negative Both gram-positive and gram-negative bacteria
were susceptible to the antibacterial activity of the green
synthesised magnesium oxide nanoparticles, but it was
discovered that the antibacterial effect of MgO nanoparti-
cles was higher against gram-positive (bacillus) bacteria
than that against gram-negative (E. coli), with the inhibi-
tion zones of 16 mm and 14 mm, respectively.

3.4. Antioxidant activity

Figure 5 depict power. The antioxidant potential of bioact-
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ive compounds can be examined using the stable radical
DPPH.

By measuring the absorbance of the DPPH radical in the
sample at 517 nm, butea monosperma leaf extract antioxi-
dant activity was determined using ascorbic acid as a con-
trol. In terms of DPPH antioxidant activity, butea mono-
sperma leaf extract at 50 pg/ ml has a scavenging capacity
of about 90% compared to conventional ascorbic acid's
100%.

Antioxidant activity of Mg nanoparticles From Butea monosperma

50 4
40 1
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i
20 10 60 (il 100
)
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Figure 5

4. Conclusion

In this current study, we present green synthesis
of magnesium oxide nanoparticles utilising butea mono-
sperma leaf extract. The leaf extract contains organic com-
pounds that act as reducing agent and stablising agent.
many methods , including UV-Vis and FTIR responses
,were used to characterise the produced MgO NPs. Based
on the FTIR response, it was determined that plant extract
contains functional group that serve as both a stablising
agent and a reducing agent. The prepared MgO Nanoparti-
cles has good antibacterial activity, and has a good antiox-
idant property which is proved by DPPH
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