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Abstract:

A novel approach for the utilization of fruit waste is attempted in the present investigation. Chayote (Chow chow) seed
aqueous extract was utilized for green synthesis of cerium oxide nanoparticles (CeONPs). The phytoconstituentsin the seed
acted as reducing and stabilizing agent for CeONPs formation. UV-Vis, FT-IR, FL, DLS and SEM, analysis were used to
characterize the green synthesized CeONPs.UV-vis spectra showed characteristic spectra at 278 nm; DLS and SEM
confirmed the crystalline nature. FT-IR revealed functionalgroups like alcohol or phenols, carboxylic acids, ketones, amines,
aromatic amines, aliphatic amines,alkyl halides and alkynes which were responsible for CeONP formation. The nanoparticles
showed more CV study of cerium oxide nanoparticle. Chayote (Chow chow) seed waste can be successfully utilized for
cerium nanoparticlesformation which can be therapeutically useful and effective.

Keywords: Eco-friendly synthesis, CeONPs, Chayote (Chow chow) seed, Spectral characterization and CV study.
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stint to synthesize bulk quantity of metal oxide

I. INTRODUCTION

In science and technology, one among the rapidly
developing concepts in the newest years is nano-
biotechnology, which has fetched terrific
improvement of the nanomaterial which comprises
distinctive physicochemical properties has the
potential to develop new systems, structures,
devices, and nano platforms with impending bids in
extensive variety of disciplines [1, 2]. Nano sized
materials are particles that are in size of 1-100nm,
and they are exact minor particles with enhanced
chemical stability, nonlinear optical
performance,thermal  conductivityand  catalytic
reactivity, due to their large surface area-to-volume
ratio [3]. This eminence has engrossed many
investigators to pinpoint novel techniques for their
synthesis. However predictable techniques use less

nanoparticles, they necessitate venomous chemicals
like defensive agents to conserve constancy, which
leads to toxicity in the environment. Custody this in
notice, plant biotechnology mediated
byutilizingvarious parts of plants is rising as an
environmental-friendly, harmless, and innocuous
choice, subsequently plant extract-mediated
biosynthesis of nanoparticles is parsimoniously
beneficial and proposals natural capping negotiators
in the form of proteins [4]. To standardize chemical
toxicity in the surroundings, biosynthesis of various
metal oxide(MONPs) and metal nanoparticles
(MNPs) through plant parts extraction is utilized,
which is a peripheral technique for regulating
chemical  synthesis, and it permits a
divergentsilhouette and size of nanoparticles with a
scrupulous  synthesis [5]. For biomedical
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applications,  heightening in  biodegradable,
functionalized, and biocompatible nanomaterials is
being persisted a fabulouscheerful area for research.
Until now, amidabundant other biomedical tenders
[6-9] well examined are  paramagnetic
nanoparticles [10,11], quantum dots (QDs) [6, 12],
nanoshells [13], and carbon nanotubes (CNTs) [14,
15]. Cerium oxide CeO, (CeO,NPs) crystal lattice,
comprises of a cerium central enveloped by an
oxygen lattice. These particles have an thought-
provoking feature, cohabitation of Ce** and Ce**
ions and the capability of oxygen vacancies
formation on their superficial, which assists them to
intermingle with and restrain free radicals. In such
way these nanoparticles can pass several cycles of
reactions with free radicals and thus regenerate
themselves in each cycle [16, 17]. This is a
matchless feature manufacture CeO,NPs beneficial
in comparison with the other nanoparticles. Also,
compared with other rare earth elements(inner
transition elements), CeO,NPs have a high
hydrogen-absorbing ability, such that reactions with
H,, O,, or H,0 occur further enthusiastically, which
may interpretation for its regenerative capability as
a catalyst [18]. As such, they spectacle
antioxidant/antiradical activity [19, 20] that
invigorated studies of pharmacological prospective
of these nanoparticles, as well as their biomedical
tenders [21-23]. Some studies obligate shown
defensive effect of the CeO,NPs towards oxidant-
mediated apoptosis [24,25]. However, in certain
studies CeO,NPs prompted oxidative hassle either
in vitro or in vivo [26, 27]. Conferring to the
structural conformation and morphology,
nanomaterials  have  been  alienated into
synthesisednano-materials and nano-dispersions.
Exceedinglydivided macromolecules are
dendrimers with the magnitudes in the nanometer
scale. In the metal-based materials, the
principalconstituent for these particles is metal,
where the nanomaterialsencompassed AgNPs,
AuNPs, metal oxides like TiO,NPs, and finally
meticulouslybursting  semiconductors such as
quantum dots. The morphology of carbon-based
nano-materials is tubes, hollow spheres, or
ellipsoids. The carbon nanomaterials that are
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spherical and ellipsoidal are denoted as fullerenes
and cylindrical ones are called as nanotubes.

II. MATERIAL AND METHODS

2.1. Collection of Sample

The seed of Chayote (Chow
chow)(Figure:1)were collected from my home
kitchen waste. The seeds were manually separated
after breaking seed kernel, shade dried at room
temperature and homogenised to fine powder and
stored in air tight bottles.
2.2. Chemicals, Solvents and Starting Materials

All the metal salts and de-ionized water,
Whatmann1*and Whatmann 41# filter papers, Ethyl
alcohol, sodium hydroxide pellets, Hydrochloric
acids, sulphuric acid and other chemicals were
purchased from Merck (India) Ltd. All chemicals
were used without further purification.
2.3 Instruments and equipment

Electric oven, Magnetic stirrer (REMI 2
MLH), E-1 portable TDS & EC meter, pH-009(1)A
pen type pH meter, sterilized 250ml separating
funnels, sterilized conical flasks, sterilized 400ml
beakers, watch glasses, 7°” funnels, glass rods, and
10ml measuring cylinders,
2.4. Preparation of Chayote (Chow chow)
seedExtract

5 grams of powdered Chayote (Chow chow)
seedwith 50 mL of double-distilled water (DDW)
taken in the 250 mL round bottomed flask, water
condenser fitted and fix the running tap water then
heated for 20 min at 80° C. Then the extract was
filtered with Whatmann 1+# filter paper. The filtrate
was used to the further green synthesis of process
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Figure:1 Image of Image of sliced Chow chowvegitables

2.5 Synthesis of Cerium oxide nanoparticles
(CeONPs)

_J

Figure:2 Green synthsis of cerium nanopartilces by Chayote (Chow chow)
seed

Cerium nanoparticle was synthesised from
Cerium ammonium sulphate (M.F: (NHy)s (SO4)s.
Ce(SOy)2, MW: 632.55 g/mol ) using Chayote
(Chow chow) seedExtract. To achieve this purpose,
100 mL of saturated solution of Cerium ammonium
sulphate is steadily mixed with 10mL of Chayote
(Chow chow) seedextract, immediately obtained
milky colour colloidal suspensions [93]. The colour
of the solution is turn in Pale golden-yellowish
solution turn to milky white (Fig:2). Further,
obtained suspension filtered with wattman 1# filer
paper. The precipitate was carefully washed three
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times  with  distilled water to  remove
unboundedcomponents. The obtained powder
assumed as CeNPs was incubated at ~100 °C until
the water evaporated completely. Finally, CeNPs
were thoroughly characterized

HLRESULT AND DISCUSSION
3.1 UV spectral study

UV-visible spectroscopy is one of the most widely
used techniques for structural characterization of
CeNPs. Figure 3.shows the UV-Vis spectra of
obtained CeNPs mediated by Chayote (Chow chow)
seed powder extract. SPR band was broad,
indicating poly-dispersed nanoparticles. SPR band
around 333 nm broadened and slightly moved to the
long wavelength region indicating the presence and
formation of CeNPs. The optical absorption spectra
of metal NPs were dominated by SPR, which shift
to longer wavelengths with increasing particle size.
The position and shape of plasmon absorption of
cobalt particles were strongly dependent on the
particle size, dielectric medium and surface-
adsorbed species. The surface Plasmon absorption
of CeNPs has the short wavelength band in the
visible region around 278 nm due to the transverse
electronic oscillation
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Figure:3 UV spectrum of Cerium nanoparticles by Chow-chow
(Sechiumedule) seed extract

3.2 FTIR spectral Analysis

The FTIR analysis was further performed to
determine  the  phyto-constituent containing
functional groups involved in synthesizing Ce4Og
nanoparticles as reducing and capping agents.
Figure 4,The results of CeONPs FTIR spectrum
demonstrated that the frequency of 3430 cm™ at
thevery broad peak represent the various stretching
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frequencies are merged to appeared it, this peak had
been screened out -O-H group in alcohols and acids,
the peak of 2057cm™ have demonstrate CHs;,
CH,&CH,The sharp stretching frequency of 1642
cm” have represented by -C=O- group contain
functional groups of aldehyde, acid and its
derivatives. -N-H group in amide, -C=N nitrile, -
C-H aromatic stretching and aldehydic —-CH
stretching frequencies, strong peak of 1072 cm™-C-
H bending in gem dimethyl,the frequency of 570
cm” have shown inCe-O stretching vibrations.
These results suggest that many biologically active
phyto-molecules are left adsorbed on the surface of
the Ce4Og nanoparticles
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Figure:4 FTIR spectrum of cerium nanoparticles mediated by Chow-
chow (Sechiumedule) seed extract

3.3Fluorescence spectra

The fluorescence emission spectrum has
been shown an obvious peak at 725.50 nm in
CeONPs sample, shows no trend in neither the
Stern-Volmer quenching plot nor the direct
fluorescence method (Figure 5). Overall, even in
the presence of CeONPs nanoparticles.
3.4. DLS analysis

DLS is often interpreted to as a scattering of
quasi-elastic light. It accomplishes the part of size
dissemination and agglomeration of selective NPs.
This process is quite delicate, hurried and it can
estimate the mean size of a particle on both macro
and nano scale. The speed of the DLS technique is
based on particle size. Small particles in
suspension endure arbitrary thermal motion
notorious as Brownian motion. This random motion
is modeled by the Stokes-Einstein equation. Below
the equation is given in the form most often used
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for particle size analysis. The DLS analysis of green
synthesized cobalt nanoparticle to shown the
average size of the nanoparticle is 104.08 nm. This
result also shown in some of the nanoparticle
having more than 100 nm, this is due to growth of
the nanoparticle and aggregation of the two is more
nanoparticles.
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Figure:5 Fluorescence spectra of CeONPS by Chow-chow (Sechiumedule)
seed extract
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Figure:6, DLS images of CeONPS by Chow-chow (Sechiumedule) seed
extract

3.5 SEM analysis

The morphology determined by SEM analysis of
green synthesized Ces;Os nanoparticle by Chow-
chow (Sechiumedule) seed extract has shown
Figure; 7a, 7b and 7c. It can be seen from SEM
image that Ce;O4NPs are agglomerated and not
well formed. One can vibrantly see well distinct
nanoparticles with discriminate shapes. Explicitly,
SEM image for Ce;O4NPs reveal distinguishable
rhomboid shaped nanoparticles, elongated nanorods
and highly agglomerated nanoparticles, Ce;O4
nanoparticles become well-formed reveling distinct
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shapes. To identify chemical elements and purity of
synthesized samples Figure 7a shown in 2 pm, 7b
shown in 2 um, Figure 7c has been shown 1 pm
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Fig. 7a SEM Image of cerium nanoparticles by Chow-chow (Sechiumedule)
seed extract
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Fig. 7b SEM Image of cerium nanoparticles by Chow-chow (Sechiumedule)
seed extract
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Fig. 7c SEM Image of cerium nanoparticles by Chow-chow (Sechiumedule)
seed extract

3.6. Cyclic voltammetry and discharge curve

The shape of the cyclic voltammetry curves
is an ideal rectangular shape observed at 10 mV/s.
Further increasing the scan rate the observed pattern
of the CV curve is altered and it confirms the

pseudo capacitive nature of the material.
Figure:8 cyclic voltammetry study of CeONPs by Chow-chow
(Sechiumedule) seed extract

The specific capacitance (SC) values of
manganese ferriteelectrode can be estimated by
using the formula

Current (a)

13 A -500m 0 S0m 1 15
Potential (V)

Cs=Q/mAV

Electrochemical measurements were performed in
0.2 tetra butyl ammonium perchlorate with a
standard three electrode configuration consisting of
a sample (working electrode), an Ag/ AgCl
(reference electrode) and a high platinum wire
(counter electrode). The scan rate increased in the
range from 10 mV/s to 100mV/s and its
corresponding specific capacitance values depicted
in Fig.8 Further, the specific capacitance values of
290.4 F/g observed in the scan rate of 10 mV/s for
the sample annealed at 700°C. The intention for
high specific capacitance at low scan rate is
detected in the current study recommended that the
ionic diffusion takes place both inner and outer
surfaces. The higher specific capacitance values
observed in the present study confirm the good
crystalinity of the cobaltnanoparticles.

CONCLUSIONS
The present study describe the green synthesis and
characterization) of cerium nanoparticles formed by
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home waste of mango seed kernel extract. Each and
every day, many tones of chow chowvegitables are
used in the hotels and home uses, chow chow is a
very familiar and childrens liking vegitable. but
seed of chow chow was waste one, this seeds are
contain various natural products like alkaloids,
teripnaoids, steroids, flavonoids, spannin, oils,
fats..etc This compounds are improved the drug
delivery, colouring compounds and discovery of
perfumery products.The green synthesized cerium
nanoparticles are subjected to Dynamic light
scattering analysis to measure the particle
size.Scanning electron microscope analysis of
cerium nanoparticles have shown cerium oxide
nanoparticles shape and various magnifications.
Cyclic voltammetry analysis to measure the
electrical property of the green synthesized cerium
oxide nanoparticles by chow chowvegitables seed
extract.
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