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Impact of Magnesium Oxide Nanoparticles on Hematological,
Biochemical and Antioxidant Levels of Mrigal Cirrhinus mrigala
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ABSTRACT

Magnesium oxide nanoparticles were synthesized and characterized by using UV-Visible spectroscopy, SEM, XRD, EDAX, FTIR, and AAS. Toxicity tests
were observed at 96 hours in different concentrations of magnesium oxide nanoparticles exposed in mrigal. The sub-lethal studies were conducted for 14
days. Biochemical and haematological parameters were estimated. The UV-Visible absorption spectra demonstrate that magnesium oxide nanoparticles
were measured in the wavelength range of 200-1100. Morphological characteristics were observed by using SEM at the wavelength of 2um. EDAX spectrum
showed two peaks located between 0KeV to 10KeV. The peak at 1.2KeV comes from magnesium and the second peak at 0.3KeV indicates oxygen. XRD
results confirmed the crystalline size of magnesium oxide nanoparticles and the approximate particle size is 10nm. The FT-IR spectrum was analysed at the
wavenumber range of 400-4000cm-1and the functional groups are alcohols, alkaline, anhydride and sulfonate. Atomic absorption spectroscopies estimate
the convergence of metallic components in magnesium oxide. Total protein and lipid content in the muscle, gill and liver of Mrigal is significantly increased
and carbohydrate content decreased when reared in different magnesium oxide concentrations. All the blood parameters are gradually increased from lower
concentration to higher concentration. In the DPPH assay, when hydrogen donating ability with the DPPH, the red colour turns to yellow colour. Hydroxyl

radical scavenging assay showed that the polyunsaturated fatty acid moieties of cell damage in lower concentration compared to higher concentration.
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Abbreviations

UV-Vis: UV-Visible spectroscopy

SEM: Scanning Electron Microscopy

EDAX: Energy Dispersive X-Ray Spectroscopy
XRD: X-Ray Diffraction

FT- IR: Fourier Transform Infrared Spectroscopy
AAS: Atomic Absorption Spectrophotometer
GNOC: Ground Nut Oil Cake

MgO: Magnesium Oxide

NPs: Nanoparticles

cu mm: Cubic Millimeter

g/dl: Grams Per Decilitre

N: Normality

pl: Microlitre

mEq/L: Milliequivalents Per Litre

H202: Hydrogen Peroxide

umol: Micromoles

KBr: Potassium Bromide

0: Theta

JCPDS: Joint Committee on Powder Diffraction Standards
KeV: Kiloelectron Volts

%: Percentage

+: Standard Deviation

LC50: Lethal Concentration 50

WBC: White Blood Corpuscle

RBC: Red Blood Corpuscle
nm: Nanometer
mg: Milligram.

Introduction

Nanotechnology is a sensationally new area in science, with
viable applications in many sectors [1]. Nanotechnology is a novel
and inventive instrument that has a wide range of purposes and
huge capability in aquaculture and seafood safeguarding. It can
give new advanced technologies for the management of drugs as
freedom of antibodies and subsequently hold the confirmation for
protecting cultivated fish against illness-causing microorganisms
[2]. Nanoscience studies the phenomena and manipulation of
materials at atomic, molecular and macromolecular scales and this
field is of greatest interest to handling nanoparticles, nanostructured
materials, nanoporous materials, nano pigments, nanotubes,
nanoimprinting, quantum dots and so on [3]. Nanoparticles show
novel characteristics such as large surface area, great activity,
and high reactionary efficiency [4]. Nanoparticle involves in the
detection of biological agents, illnesses, and harmful materials
are a significant goal for biomedical diagnosis, criminological
investigation, and environmental monitoring [5]. Among metallic
nanoparticles, iron, iron oxide, selenium, zinc, copper, silver and
magnesium oxide play a crucial role in aquaculture development
[6]. Magnesium oxide nanoparticles (MgO NPs) have various
advantages, compared to other metal nanoparticles, including
minimal expense, non-toxic, biocompatible, stable under harsh
processing conditions, significant biomedical applications
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and strong antimicrobial activity without photo-activation
[7]. MgO is a functional material with a wide range of use in
various areas and has good bactericidal performance in aquatic
environments [8]. Magnesium oxide is considered one of the
most important compounds of magnesium and is used in various
industries, including refractory materials, pharmaceuticals, waste
remediation, glass manufacturing, and aquaculture. The symptoms
of magnesium deficiency in fish are loss of appetite, poor growth,
sluggishness, and convulsion followed by tetany. The biochemical
characterization of organisms involves the determination of
chemical properties like the quantity of carbohydrates, lipids,
and proteins in tissues, gills, muscles, liver, etc. Biochemical
parameters could be used as important and sensitive biomarkers
in ecotoxicological studies concerning the effect of metal
contamination and fish health [9]. MgO nanoparticles are acutely
toxic to aquatic ecosystems because of its accumulation and
extensive use, posing a severe threat to the environment [10].
The haematological indicators are important for evaluating the
physiological state of a fish. A fish's physical changes depend upon
species, age, sexual maturity, and health condition. DPPH assay
(2, 2-diphenyl-1-picrylhydrazyl) was used to determine the radical
scavenging properties of different extracts [11]. HRSA Hydroxyl
radical is one of the potent reactive oxygen species. It responds
with polyunsaturated fat moieties of cell layer phospholipids and
damage to cells [12]. For the present study, Mrigal was utilized
as the model organism, because it is a widely distributed Indian
major carp that represents the majority of the total mass of the
Indian sub-continent and its fishery is strongly dependent on the
commercial and recreational demand [13]. The work related to the
impact of magnesium oxide nanoparticles on the haematological,
biochemical, and antioxidant levels of Mrigal Cirrhinus mrigala
is scanty. Hence the present study was carried out.

Materials and Methods

Synthesis of Magnesium Nanoparticles

MgO nanoparticles are prepared by using Mg(NO,), 6H,0 and
NaOH. In the beginning, 5.21g magnesium nitrate (0.2M) was
dissolved in 200 ml distilled water into a breaker. 0.8g Sodium
hydroxide(0.2 M) was dissolved in 200 ml of distilled water. 200
ml NaOH solution was added dropwise using a pipette kept under
a magnetic stirrer for 3 hours. After 3 hours, the milky white
colour precipitate formed, and the solution was kept under 2 hours

for resting Centrifuged MgO gel for 15min by using water and
ethanol. The pellet is spread on a plate in room temperature (28+
2° C) and dried for one full day. Grained the MgO NPs and keep
them in a muffle furnace for 3 hours at 400°C.

Characterization of MgO Nanoparticles

UV-Visible spectroscopy (Thermoscientific Genesys 180 UV-
Visible spectrophotometer) measures the extinction (scatter +
absorption) of light passing through a sample. Nanoparticles
have unique optical properties that are sensitive to the size, shape,
concentration, agglomeration state and refractive index near the
nanoparticle surface, which makes UV-Vis a valuable tool for
identifying, characterizing, and studying nanomaterials. The
most important factor of the technique is to give the information
about the material when light falls on it. The morphology of
the magnesium oxide nanoparticles was examined using SEM
(VEGA3, TESCAN (Czech Republic) Model SEM). Crystalline
size and arrangement of MgO nanoparticles determined by XRD
(PANalytical/ X Pert3 Powder model of XRD). Energy Dispersive
X-Ray Analysis (EDX), assigned as EDS or EDAX, is an x-beam
procedure used to recognize the essential organization of materials.
(BRUKER Nano, GmbH, D-12489). FTIR is a very versatile tool
for the surface characterization of nanoparticles and provides a
specific setup attached to the spectrometer (FT/IR — 4700 Model).
MgO nanoparticle metallic properties were identified by using
AAS. (Perkin Elmer A Analyst 100).

Mortality measures, like LC, estimation, give a valuable
method for assessing the poisonousness level of a particular
minor component, and LC,, esteem was perceived as an
adequate restricting centralization of contamination in water.
Intense harmfulness bioassays (LC, ) are utilized to assess the
poisonousness of heavy metals (MgO NPs) and evaluate the
possibilities of different fish species to the harmful metals. Median
lethal (LC,)) tests were carried out for 96 hrs by using probit
analysis (Table 1). Based on the median lethal (LC, ) toxicity
test, 1/100th (T1), 1/50® (T2) and 1/10" (T3) of median lethal
value were selected as concentrations for sublethal (LD,)) test.
The stock suspension was prepared as same as that of the acute
toxicity test and fish were exposed for 14" days.

Table 1: Estimation of the median lethal concentration of

Magnesium oxide Nanoparticles on Mrigal

Probability 95% Confidence Limits for concentration 95% Confidence Limits for log(concentration)®
Estimate Lower Bound | Upper Bound Estimate Lower Bound | Upper Bound
LC1 0.01 2.536 2.168 6.128 343.267 147.086 1342100.931
LCS 0.05 2.330 2.048 4.982 213.774 111.789 95993.127
LC10 0.1 2.220 1.983 4.374 166.077 96.086 23646.295
LCI15 0.15 2.146 1.937 3.965 140.066 86.420 9224.028
LC20 0.2 2.088 1.898 3.642 122.332 79.136 4381.513
LC25 0.25 2.037 1.864 3.366 108.918 73.069 2323.303
LC30 0.3 1.992 1.830 3.121 98.130 67.661 1321.178
LC35 0.35 1.950 1.796 2.897 89.089 62.567 788.591
LC40 0.4 1.910 1.760 2.689 81.282 57.502 488.201
LC45 0.45 1.871 1.717 2.494 74.381 52.166 311.839
LC50 0.5 1.834 1.665 2314 68.161 46.189 205.862

Biochemical characteristics such as Protein,carbohydrate,and lipid in gill, muscle and liver were estimated after 14 days exposure

of to Mrigal [14-16].
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Haematological parameters such as WBC, Polymorph Neutrophils,
Lymphocytes, Eosinophils, Haemoglobin, RBC, Hematocrit
(PCV), Platelet count, and Blood protein were estimated after
the 14th day.

Antioxidant

DPPH assay (2, 2-diphenyl-1-picrylhydrazyl) was used to
determine the radical scavenging properties of different extracts
[11]. In the biological system, hydroxyl radical is one of the
potent reactive oxygen species. It responds with polyunsaturated
fat moieties of cell layer phospholipids and damage to cells [12].

Results

UV-Visible absorption spectroscopy is a widely used technique to
examine the optical properties of the Nano sized particle. A range
of wavelengths 200-1100 was used to measure the absorbance
spectra of magnesium oxide nanoparticles. It exhibits a strong
absorption band at 240nm as shown in Figure 1. The morphology,
structure and size of the samples were investigated by SEM.
Scanning Electron Microscope indicates that magnesium oxide
nanoparticles are granular structures (Figure 2). According to the
SEM images, the particle sizes of pure MgO nanocrystals ranged
from 20-50 nm. The phase structure of chemically synthesized
magnesium oxide nanoparticles is shown in Figure 3. The XRD
diffraction peaks were 36.86° (111), 42.84° (200), 62.23° (220),
74.61° (311), and 78.59° (222). The structure and crystalline size
of magnesium oxide nanoparticles were determined by XRD.
The sample was scanned between angles 0° - 90° to obtain the
equatorial reflection crystal size of magnesium oxide nanoparticles
and was calculated by using the Scherer equation and approximate
particle size 10nm.EDAX spectrum recorded on the magnesium
oxide nanoparticles is shown as two peaks located between 0KeV
to 10KeV (Figure 4). The maximum peak located on the spectrum
at 1.2 KeV comes from magnesium. The second peak located on
the spectrum at 0.3 KeV indicates oxygen. Magnesium is more
abundant than oxygen (Table 1). The FT-IR measurement was
carried out for identifying the possible chemical responsible for the
reduction and capping of MgO synthesized. The FT-IR spectrum of
magnesium oxide nanoparticles was analysed at the wavenumber
range of 400-4000cm-1 (Figure 5). The spectra show bands at
3450,2922, 1639, 1383, 1250, 810 and 674 cm-1 functional groups
such as alcohol, phenol, alkaline, and ketone. The peaks observed
at 810 cm-1 indicate the presence of magnesium oxide. Atomic
absorption spectroscopy is used for estimating the convergence
of metallic components in magnesium oxide. The concentration
of magnesium oxide nanoparticles is directly proportional to the
absorption of magnesium oxide nanoparticles (Figure 6).

——— UV-VIS MgO NPs

Absorbance

T T
250 300 400

Wavelength (nm)

Figure 1: UV-VIS Spectroscopy analysis of magnesium oxide
nanoparticles
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Figure 2: SEM image of Magnesium oxide nanoparticles
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Figure 4: EDAX image of Magnesium oxide nanoparticles
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Figure 5: FTIR graph of Magnesium oxide nanoparticles
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Figure 6: AAS graph of Magnesium oxide nanoparticles

Total protein content in the muscle, gill and liver of Mrigal is
significantly increased when reared in different magnesium
oxide concentrations. In lower concentrations protein is lower.
Comparative to higher concentration protein is higher. Magnesium
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Figure 9: Total lipid in gill, muscle and liver of Mrigal

All blood parameters of Mrigal are gradually increased from lower
concentration to higher concentration (Table 2).

Table 2: Haematological Parameters of Mrigal

gxide is the cofgctor of protein enzyme and its plgys a V.ital role [ Blood Parameters Control T1 T2 T3
in the transporting of the same gill, muscle and liver (Figure 7). TO
Tot'al carbol'lydrat.e content in the muscle, gill apd liver of RBC (Count) 0.05 0.02 0.02 03
Mrigal are higher in TO and T1, T2, and T3 respectively lower AT
. ; - (Millions/cumm)
in all concentrations because there is no feed for 14 days of the
experiment (Figure 8). Total lipid content in the muscle, gill | WBC (cells/cumm) 1,700 1,750 | 1,900 | 3,500
and liver of Mrigal is low in control compared to the higher | Haemoglobin (gm/Di) 0.7 0.6 0.9 1.2
concentration (Figure 9). Eosinophil (%) 0 0 1 1
3 Lymphocytes (%) 30 29 40 52
25 | Neutrophils (%) 0.01 0.05 | 003 | 02
_ Haematocrit (%) 0.3 0.2 0.4 0.5
-;ﬁ 2 1 B Gill 7day MCV 97 100 109 132
=15 - Gill 14* day MCH 20 22 35 49
2 " Musele 7 day MCHC 21 23 38 52
p:: 1 - EMuscle 14 day
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0 Magnesium oxide is directly involved by increasing the activity
To T, T, Ts of glutathione peroxidase (GPx), an important glutathione
Treatment enzyme. Glutathione reacts with free radicals, especially toxic

Figure 7: Total protein in gill, muscle and liver of Mrigal
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Figure 8: Total carbohydrates in gill, muscle and liver of Mrigal

hydrogen peroxide when this enzyme is present. DPPH assay (2,
2-diphenyl-1-picrylhydrazyl) was used to determine the radical
scavenging property. In this assay when hydrogen donating ability
with the DPPH, The red colour turns to yellow colour present in
the antioxidant. Higher concentration quickly reacted with the
hydrogen donating ability compared to the lower concentration
(Figure 10). Hydroxyl radical scavenging assay, hydroxyl radicals
(which can damage cell membranes) like hydrogen peroxide is
tested for their scavenging activity in the presence of different
concentrations of the sample. In this study, HAS to react with
the polyunsaturated fatty acid moieties of cell damage in lower
concentrations compared to higher concentrations (Figure 11).
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Figure 10: DPPH Assay (2, 2-Diphenyl-1-Picrylhydrazyl) on gill,
muscle and liver of Mrigal
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Figure 11: Hydroxyl Radical scavenging activity

Discussion

The UV-Vis spectroscopy technique is a reliable and helpful
tool for identifying synthesized nanomaterials at a primary
level. A range of wavelengths 200-1100 was used to measure the
absorbance spectra of magnesium oxide nanoparticles. It exhibits
a strong absorption band at 240nm. Jeevanandam et al., reported
that the MgO nanoparticles are prepared via Amaranthus tricolour
leaf extract and the optical absorbance of those nanosized particles
is observed in the UV region 320 nm [17]. The UV-visible spectra
of the prepared MgO nanopowder in the absorbance mode, and
in the wavelength range between 200-900 nm to determine the
absorbance of MgO NPs obtained a distinctive absorption band
of MgO up to 800 nm [18]. The UV-Visible spectroscopy was
adjusted to distinguish the age of Magnesium oxide nanoparticles
[19]. Scanning Electron Microscope indicates that magnesium
oxide nanoparticles are clumped structure and were observed
in 200nm to 500nm. The scanning electron microscope (SEM)
of the MgO particles shows a unique crystalline structure and
the SEM also shows the size ranging from 200 to 300 nm [20].
Fedorov et al., reported that during magnesium hydroxide
calcination at 730° and oxide formation, the platelike shape of
the particles persists, even though it is a nonequilibrium shape
for MgO [21]. The formation of interfused Mg(OH), nanoflakes
and coral-like hierarchical MgO nanostructure made up of
stacked nanoflakes [22]. Scanning Electron microscopic images
of MgO nanoparticles show magnification at 300, 500 and 700°
depicts that the nanoparticles are appearing as discrete particles
[23]. Sellik et al., reported that monocrystalline material and
randomly aggregated nanoparticles were visible [24]. There
were fewer aggregate particles with MgO-1 than with MgO-2.
MgO-1 particles show sheet structure and MgO-2 particles were
elongated. Jo-Yong Park reported that the normal molecule size
of the MgO NPs fell in the range from 20 to 50 nm, depending
upon the strategy used to wash Mg(OH), [25]. Janet Priscilla
reported that combustion-derived product shows high porosity,
foam, and fluffy nature [26]. Observations have shown that all
synthesized nanomaterials are spherical and agglomerated. The

XRD results revealed the crystalline structure of magnesium
oxide nanoparticles. The XRD diffraction peaks 36.86° (111),
42.84° (200), 62.23° (220), 74.61° (311), and 78.59° (222) were
observed. Kalaimathi et al., reported that X-ray diffraction patterns
of the synthesized magnesium oxide nanoparticles show strong
diffraction peaks(20°) at 32.79, 36.83, 50.58, 58.53, 61.89, 67.84
and 71.87 corresponds to(joint committee on powder diffraction
standards-JCPDS No. 36-1451) 111, 200, 220, 221, 311, 222, and
321 lattice planes [27]. The XRD measurements revealed a typical
single crystalline periclase phase of bulk MgO [28]. Anil Kumar
et al., reported that the X-ray diffraction peaks of the samples
at 20, 36.58° (1 1 1), 42.63° (2 0 0), 62° (2 2 0), well matched
with space group fm-3m (225) and JCPDS card No. 78-0430.
EDAX spectrum recorded on the magnesium oxide nanoparticles
is shown as two peaks located between 0KeV to 10KeV. The
EDAX indicates the purity of the synthesized MgO NPs and it
has two peaks the first peak is magnesium and the second peak
indicates oxygen. Rajendran et al., reported that the NPs consist
of Mg, Cu and O which confirms the substitution of Cu in MgO
[29]. In the doped samples, the concentration of Cu is found to
be 06.19%. In the Pure MgO NPs, the chemical compositions of
Mg and O are found to be 56.61% and 43.39% respectively. The
peaks correspond to Mg and O elements with an average atomic
percentage ratio of 58:42 [25]. The EDAX spectrum shows that
the product was principally composed of Mg and O, and their
respective atomic content [30]. FT-IR spectrum of magnesium
oxide nanoparticles was analysed at the wavenumber range of 400-
4000cm™. The FT-IR spectrum of magnesium oxide nanoparticles
shows bands at 3450, 2922, 1639, 1383, 1250, 810 and 674 cm'!
correspond to functional groups such as alcohol, phenol, alkaline,
and ketone. The peaks observed at 810 cm™ indicate the presence
of magnesium oxide. Balamurugan et al., reported that MgO NPs
using the FTIR spectroscopy and found the vibration mode in the
range 487-677 cm™ wavenumber, indicating the Mg-O-Mg bonds
[31]. Mohammad Moslem Imani and Mohsen Safaei reported that
the peaks observed below 850cm™ confirmed the magnesium oxide
[32]. The MgO NPs used the FTIR and found the peak ~ 3702 cm!
revealing the presence of a hydroxyl group and the broadband at
473 cm! indicating the Mg-O vibration [33].

Atomic absorption spectroscopy is used for estimating the
convergence of metallic components in magnesium oxide. The
concentration of magnesium oxide nanoparticles is directly
proportional to the absorption of magnesium oxide nanoparticles.
Ben Haha et al., reported the effect of high inherent MgO content
on AAS and found that for water glass-activated slag paste, the
compressive strength at 28 days increased by 50— 80% with
increasing MgO content from 8% to 13% [34]. The heavy metals
were detected by atomic absorption spectroscopy according to
the absorption of light by free metallic ions. The major common
heavy metals such as Cr, Co, Pb, Cd, and Ni in tanning wastewater
including were measured before and after MgO-NPs treatment
using atomic adsorption spectroscopy [35]. The concentration
of magnesium oxide nanoparticles is directly proportional to the
absorption of magnesium oxide nanoparticles.

The mortality/survival of Mrigal in control and magnesium oxide-
treated tanks was recorded after 96 hours and the concentration
at which 50% mortality of fish occurred was taken as the median
lethal concentration (LC,)). The toxicity of the MgO NPs with
different mammalian cell lines at a concentration range of > 323.39
pg/mL as LC,, [36]. The sub-lethal concentration of magnesium
oxide nanoparticles such as control, 1/10, 1/50 and 1/100 and
different concentration of magnesium oxide nanoparticles was
exposed for 14 days. John Thomas et al., reported that MgO-n
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whereas in the bulk at 50,100, 150 and 200ppm there was 33%,
35%, 66% and 66% mortality respectively at 120hrs in Tilapia
[37]. Gavit and Patil reported that LC, values were found to be
1762 ppm, 1509 ppm, 1281 ppm and 1117 ppm at 24, 48, 72 and
96 hours respectively [38].

Biochemical characterization such as protein, carbohydrates and
lipids in Mrigal are higher in T3, and T2 compare to the control.
Carbohydrate at T3, and T2 is lower than when compared to T1
and control. Palanisamy et al., reported that concentration-based
increase and decrease in protein, lipids and carbohydrates [39].
The Cu, Zn, Fe, Ca, Mg, Na and K, has improved the synthesis of
protein in aquatic animals and the optimum concentration of Mg
can improve the synthesis of protein in shrimps and fishes [40].
The attributed to the increase in lipid metabolism as Mg plays a
critical role in the normal metabolism of lipids as a cofactor in
a large number of enzymatic and metabolic reactions [41]. The
concentration-based increase and decrease of protein, carbohydrate
and lipid. The lipid content in magnesium oxide nanoparticles
exposed to Common carp is increased when the concentration
is increased [42].

All the blood parameters of Mrigal are gradually increased from
lower concentration to higher concentration. Haematological
parameters are very helpful in the judgement of the health condition
of fish species. The complete blood count of Mrigal progressively
increased from lower concentration to higher concentration.
Nafiseh Muzaheri et al., reported that toxicity assessment of
standard haematological parameters, including determination
of white blood cells (WBC), red blood cells (RBC), hematocrit
(HCT), platelet count (PLT), haemoglobin (Hb) levels, mean
corpuscular haemoglobin (MCH), mean corpuscular haemoglobin
concentration (MCHC) and mean corpuscular volume (MCV)
was observed that white blood cells significantly increase at MgO
nanoparticles doses of 250 and 500 ug/ml respectively (P < 0.05)
[43]. Milad Adel et al., reported that the nominal concentration of
0.0026 mgL1 showed a significant decrease (p50.05) in Ht and
lymphocyte count after 10, 20 and 30 days of exposure compared
to the control [44]. Caspian brown trout showed a significant
decrease (p50.05) of RBC, and Hb and an increase (p0.05) of
neutrophile and leukocyte count after 20 and 30 days of exposure
compared to the control. Veeran Srinivasan et al., reported that the
increase in total haemocyte count (THC) and different haemocyte
count (DHC) (hyalinocytes, semi granulocytes and granulocytes)
recorded in the test prawns suggests that MgO NPs have influenced
the production of haemocytes to maintain good health [45].
Similarly, optimum levels of dietary Mg, nano-Zn, Cu, Fe and
Mn have also produced better values on total haemocyte count and
different haemocyte counts in M.rosenbergii PL and L. japonicas.
DPPH assay (2, 2-diphenyl-1-picrylhydrazyl) when hydrogen
donating ability with the DPPH, The red colour turns to yellow
colour present in the antioxidant. Higher concentration quickly
reacted with the hydrogen donating ability compared to the lower
concentration. The MgO nanoparticles come into contact with
sufficient oxygen in the bacterial cell wall, they tend to generate
superoxides. The super oxides formed are highly reactive in
free-radical DPPH interacts with an odd electron, the greatest
absorption takes place at 517 nm (purple colour). A free-radical
scavenger antioxidant reacts to DPPH to form DPPH-H, which
has a lower absorbance than DPPH because of the lower amount
of hydrogen. In comparison to the DPPH-H state, this radical
version causes decolourization [46]. In vitro, antioxidant activity
of MgO NPs by DPPH and reducing power assay has proved that
biologically synthesized MgO NPs have 65 % inhibition activity.
The potential antioxidant activity of biologically synthesized

MgONPs may be due to the presence of bioactive components of
the plant extract. Hence, the biologically synthesized MgO NPs
have potential in vitro antioxidant activity [47].

Hydroxyl radical scavenging assay found to damage body
cells. HAS to react with the polyunsaturated fatty acid moieties
of cell damage in lower concentrations compared to higher
concentrations. (Deeptha Rajaram and Nazeer, reported that the
hydroxyl radical scavenging activity of the sample was determined
by the methods of Rosen [48]. The hydroxyl radicals are generated
in a Fenton reaction and were visualized by an ESR spectrometer.
The ESR signal is inhibited by the presence of antioxidants,
which compete with 5,5-dimethylpyrroline N-oxide (DMPO)
for hydroxyl radicals. Hydroxyl radical scavenging ability was
calculated with the following equation, in which H and HO are
relative peak heights of radical signals with and without the
sample, respectively [49].

Conclusion

Magnesium oxide nanoparticles were synthesized and characterised
by using UV-Visible spectroscopy, SEM, XRD, EDAX, FTIR, and
AAS. All the haematological parameters of Mrigal increased with
an increased quantity of MgO nanoparticles. Total protein and
lipid content in the muscle, gill and liver of Mrigal is significantly
increased and carbohydrate content decreased when reared in
different magnesium oxide concentrations. In vitro, the antioxidant
activity of MgO NPs by DPPH and reducing power assay has
proved that biologically synthesized MgO NPs have 65 %
inhibition activity. HAS to react with the polyunsaturated fatty
acid moieties of cell damage in lower concentrations compared
to higher concentration
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