Journal of Current Science and Technology, May-August 2023 Vol. 13 No. 2, pp. 237-250
Copyright ©2018-2023, Rangsit University ISSN 2630-0656 (Online)

Cite this article: Subavathy, P., & Jothi Grace, G. A. (2023, May). Biogenic synthesis, characterization and
applications of Tellurium nanoparticles from Chicoreus virgineus (Roding, 1798). Journal of Current Science
and Technology, 13(2), 237-250. https://doi.org/10.59796/jcst.V13N2.2023.1742

@ )e T  Journal of Current Science and Technology
D

Journal homepage: https://jcst.rsu.ac.th

Biogenic synthesis, characterization and applications of Tellurium nanoparticles from
Chicoreus virgineus (Roding, 1798)

P. Subavathy'” 2 and G. Amala Jothi Grace? 3

PG and Research Department of Zoology, St. Mary’s College (Autonomous), Thoothukudi 628001,
Tamil Nadu, India
2Department of Chemistry, St. Mary’s College (Autonomous), Thoothukudi 628001, Tamil Nadu, India
3Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli 627012,
Tamil Nadu, India.

*Corresponding author; E-mail: subavathy.p83@gmail.com

Received 30 October 2022; Revised 23 December 2022; Accepted 10 January 2023;
Published online 15 July 2023

Abstract

Nanoparticles will offer a better perspective for the biogenic manner of the future. The green material’s reducing
agents offer a crucial pathway for the synthesis of metal nanoparticles. A biological method was adopted to develop
tellurium mediated nanoparticles with the shell of marine gastropod Chicoreus virgineus. 10.7 g of Tellurium tetrachloride
was dissolved in 1 L of the double distilled water to prepare 0.01 M Solution.The nanoparticle synthesis was confirmed
by UV-Visible spectroscopy, the absorbance values of the nanoparticles generated were identified and the wavelength
around 300nm was observed. The presence of reducing agents is indicated by Fourier Transform Infrared Spectroscopy.
FTIR analysis showed the peak values from 3336.35 cm™ to 708.30 cm*. Images from atomic force microscopy and
scanning electron microscopy were used to display the surface morphology. The rod like structure and spherical, uniform
shape of tellurium nanoparticles were observed. The particle size of 21.31 nm was recorded for the synthesized
nanoparticles. The antibacterial, antifungal, DPPH scavenging, and hydrogen peroxide scavenging assay activity of the
produced nanoparticles was tested. The maximum zone of inhibition was observed against the pathogens viz.,
Propionibacterium acnes (6.5 mm) and Aspergillus fumigatus (16.5 mm). The highest percentage inhibition of 71.4% for
DPPH scavenging activityand 92.12% for hydrogen peroxide assay were observed. Theoutcomes demonstrated that this
affordable synthesis found many useful biomedical applications. The current investigation is one of the eco-friendly
methods of synthesis and it is an easy method for the synthesis of nanoparticles. These nanoparticles act as an effective
antibacterial, antifungal and antioxidant agent. Hence it will show a greater scope in the medicinal field. The nanoparticles
derived from marine gastropod Chicoreus virgineus has good biocompatibility. Only few studies have been reported
earlier using the marine molluscs. This Tellurium nanoparticles from Chicoreus virgineus is a new approach to the greener
way of synthesis. This highlighted synthesis of Tellurium nanoparticles from sea shell is a new method which provides
more applications.

Keywords: antibacterial; antifungal; antioxidant activities; atomic force microscopy; Chicoreus virgineus; tellurium
nanoparticle; UV-visible spectroscopy

1. Introduction technology. Significant interest has been shown in
One of the most frequently employed the creation of metallic nanoparticles using
technologies in translational research is nano- biological components in an environmentally
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acceptable  manner.  Algae, cyanobacteria,
actinomycetes, bacteria, viruses, yeasts, fungi, and
plants are examples of prokaryotic and eukaryotic
living things that can be involved in advanced
nanotechnology when combined with biology. The
capacity of each biological system to produce
metallic nanoparticles differs. As a result, bio-
reduction particles that result in the manufacture of
nanoparticles are utilised to create metallic
nanoparticles using biological entities or their
extracts.  Pharmaceutical uses for  these
biosynthesized metallic nanoparticles include the
administration of medications or genes, the
detection of infections or proteins and tissue
engineering (Zhang, Ma, Gu, Huang, & Zhang,
2020).

Only a few studies have provided reliable
information on the biological activities of the
obtained green-synthesized nanomaterials,
highlighting the differences of nanoparticle action
in various biological host systems, despite the
growing interest in the synthesis of nanoparticles
using biological methodologies over the past ten
years. Tellurium has unique features that have
sparked researchers' significant interest in creating
Tellurium nanoparticles. The marine molluscan
shell Chicoreus virgineus is composed of calcium
carbonate, as aragonite or calcite, deposited within
an organic matrix and also it contains proteins,
peptides, lipids and carbohydrates. The calcium
carbonate in the shell supports and protects them
from predators. The shell of marine mollusc C.
virgineus is used in the preparation of
therapeutically lead bioactive compounds and it
form the basis for some rare traditional medicines.
The common name of Chicoreus virgineus is Virgin
Murex. Synthesis by greener way is an easy method
and it is unpolluting method in the research field.
But the storage and implementation of
nanoparticles is still a tough task for researchers. In
the current investigation, tellurium nanoparticles
were synthesized from the marine molluscan shell
Chicoreus virgineus (Roding, 1798) and analyzed
for antimicrobial and antioxidant activities.

2. Objectives

One of the easiest, most practical, cost-
effective, and environmentally benign approaches
for creating nanoparticles is employing biological
extract. By using biological extracts, the issue can
be solved by applying green synthesis techniques to
create nanoparticles from natural sources. So, the
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present study has been carried with the following
objectives: To synthesize and characterize the
tellurium nanoparticles from marine molluscan
shell Chicoreus virgineus. And to analyze the
antibacterial, antifungal and antioxidant activities
of tellurium mediated nanoparticles from Chicoreus
virgineus.

3. Materials and methods
3.1 Sample collection

In the present study the gastropod
Chicoreus virgineus was collected from the Gulf of
Mannar, Thoothukudi coastal region. The
gastropod was collected from the landed by-catch
from fishing trawlers operated for crabs and prawns
along the Thoothukudi coastal region. The freshly
collected samples were brought to the laboratory,
cleaned and washed with fresh sea water to remove
all impurities. The shells were broken, tissues were
removed and the broken shells were dried in hot air
oven at 56°C for 48 hours and used for further
studies. Approximately 5g of shell powder was
immersed into aqueous solvent. The aqueous
extract was filtered twice using Whatman No.1
filter paper. Then it was used for the present study.

3.2 Synthesis of Tellurium nanoparticles

Synthesis of Tellurium nanoparticles is
carried out using 0.01 M Tellurium chloride in
double-distilled water using Chicoreus virgineus.
Tellurium chloride and the shell extract of
Chicoreus virgineus were mixed together in a ratio
of (9:1, 8:2, 7:3, 6:4, and 5:5). In this different ratio
concentration, a 5:5 ratio concentration was
selected for the bulk preparation because it shows a
higher production than other ratios stirred at 800
rpm using a magnetic stirrer. The mixture turned
into milk-white color within 1 hr. The whole
reaction was carried out in the dark. The obtained
suspension was centrifuged at 15,000 rpm for 15
min. The pellet containing tellurium nanoparticles
was washed 3-4 times with deionized water to
remove impurities. The precipitated nanoparticles
were lyophilized. Lyophilized nanoparticles were
stored in a cool, dry and dark place and further
characterization was carried out.

3.3 Characterization of Tellurium nanoparticles

UV-absorption spectra of synthesized
tellurium nanoparticles by Chicoreus virgineus was
measured using UV- Visible spectrometer
(Shimadzu UV-2700). The functional group present
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in the synthesized tellurium nanoparticles was
determined using FTIR spectroscopy (Bio-read
FTIR 8400S models, USA). The Atomic Force
Microscopy analysis was carried out using the
Nanosurf easy2 scan BT02218 is profilometer.
Scanning Electron Microscopy (SEM) analysis of
synthesized tellurium nanoparticles was done using
a Hitachi S-4500 SEM machine.X-ray diffraction
(XRD) patterns were recorded by a Philips-
X’PertPro, X-ray diffractometer using Ni-filtered
Cu Ko radiation at scan range of 10<26<80.

3.4 Antibacterial activity of Te nanoparticles

The antibacterial activity was done
following the Agar Well Diffusion Method. Petri
plates containing 20 mL nutrient agar medium were
seeded with 24hr culture of bacterial strains
(Propionibacterium acnes and Streptococcus
oralis). Wells were cut and different concentrations
of sample (500 pg/mL, 250 pg/mL, 100 pg/mL and
50pug/mL) were added. The plates were then
incubated at 37°C for 24 hours. The antibacterial
activity was assayed by measuring the diameter of
the inhibition zone formed around the wells.
Gentamicin antibiotic was used as a positive
control. The values were calculated using Graph
Pad Prism 6.0 software (USA) (De Magaldi, &
Camero, 1997).

3.5 Antifungal activity of Te nanoparticles

The antifungal activity was done
following the Agar Well Diffusion Method. Petri
plates containing 20 mL potato dextrose agar
medium was seeded with 72 hr culture of fungal
strain (Cryptococcus neoformans and Aspergillus
fumigatus) wells were cut and different
concentration of tellurium nanoparticle (500, 250,
100 and 50 pg/mL) was added. The plates were then
incubated at 28°C for 72 hours. The anti-fungal
activity was assayed by measuring the diameter of
the inhibition zone formed around the wells.
Amphotericin B was used as a positive control. The
values were calculated using Graph Pad Prism 6.0
software (De Magaldi, & Camero, 1997).

3.6 Antioxidant activity of Te nanoparticles
3.6.1 DPPH radical scavenging activity

The methodology described by Gilcin
(2006) was used with slight modifications in order
to assess the DPPH free radical scavenging
capacity. 0.1 mM of DPPH solution in methanol
was prepared and 100ul of this solution was added
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to 300ul of the solution of sample at different
concentrations (500, 250, 100, 50 and 10 pg/mL).
The mixtures were shaken vigorously and allowed
to stand at room temperature for 30 minutes. Then
the absorbance was measured at 517 nm using a
UV-VIS spectrophotometer (Ascorbic acid was
used as the reference). Lower absorbance values of
reaction mixture indicate higher free radical
scavenging activity. The capability of scavenging
the DPPH radical can be calculated by using the
following formula:

DPPH scavenging effect=

Absorbance of control-Absorbance of rxn mixture 100
X

Absorbance of control

Note: rxn = reaction

3.6.2 Hydrogen peroxide scavenging assay

The scavenging ability of hydrogen
peroxide was estimated according to the method
reported by Ruch, Cheng, & Klaunig (1989) with
minor modification. A solution of hydrogen
peroxide (43 mM) is prepared in phosphate buffer
(1 M pH 7.4). Different concentration of tellurium
nanoparticles (500, 250, 100, 50 and 10 pg/mL) was
added to hydrogen peroxide solution (0.6 mL, 43
mM). Absorbance of hydrogen peroxide at 230 nm
was determined after 10 minutes against a blank
solution containing phosphate buffer without
hydrogen peroxide. Ascorbic acid was used as
standard.

Percentage Inhibition = [(Control-Test)/Control] x100

4. Results and discussion
4.1 UV-Visible spectroscopic analysis

In C.virgineus the wavelength obtained
between 300 nm and 350 nm suggested the presence
of tellurium nanoparticles in the solution (Figure 1).
This is the specific wavelength which indicates
synthesized tellurium nanoparticles. The maximum
absorption was obtained between 300 nm and 350
nm. The occurrence peak at absorption intensity
from 200 to 600 nm indicated the presence of
surface plasmon resonance. Cui et al., (2018)
analyzed the production of monodispersed and
stable SeNPs from hawthorn fruit extract (HE-
SeNPs) and its anticancer action was demonstrated
against HepG2 cells by the excess generation of
intracellular ROS and loss or disruption of
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mitochondrial membrane potential (MMP). Garlic
or Allium sativum, has the ability to digest
chalcogens and produce the metabolites Te-
methyltellurocysteine ~ (MeTe-Cys) and  S-
methyltellurosulfide (Tanaka et al., 2020). Figueroa
et al., (2018) reportedthe synthesis of Se and Te
nanostructures both in vivo and in vitro utilising 47
different bacterial strains of Acinetobacter
schindleri and Staphylococcus sciuri. Few works
have been published on the biosynthesis of TeNPs
using microorganisms (Lian et al., 2019; Wang et
al., 2019; Choi et al., 2019). Bartosiak, Giersz, and
Jankowski (2019) using continuous photochemical
vapour generation (PCVG) in conjunction with

microwave-induced plasma optical emission
spectrometry (MIP-OES) and UV-Vis
spectrophotometry, the precise yield of SeNP
synthesis mediated by Saccharomyces boulardii
was determined (PCVG-MIP-OES). Diko et al.
(2020) reported employing Trichoderma sp. WL-
Go supernatant in culture broth to create spherical
and pseudospherical SeNPs. Liang et al. (2020)
synthesized SeNPs and TeNPs from four different
fungi, including Aureobasidium  pullulans,
Mortierella humilis, Trichoderma harzianum and
Phoma glomerata and supplied nucleation sites
with extracellular protein and polymeric materials.

Absorbance (Abs)

500 800 00
Wavelength (nm)

o0 1000 1100

Figure 1 UV-Visible Spectra of Tellurium Nanoparticles using Chicoreus virgineus

4.2 Fourier Transform Infra Red (FT-IR) spectro-
scopic analysis

The results of FTIR analysis of this study
show different stretches of bonds shown at different
peaks; 3336.35, 1649.92, 1422.23, 1372.06,
1306.46, 1167.53, 1113.50, 905.11, 708.30 cm™.
The image shows a strong absorption peak around
3336.35 cm? to 1422.23 c¢cm? which shows the
presence of C-H stretching vibration. A peak
around 900 cm™ to 1100 cm™* shows the presence of
C-O stretching frequency (Figure 2).
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Jawad, and Hassan (2021) analyzed the
FTIR spectra of NiO nanoparticles showed broad
absorption band centered at 3440 cm™ which is
attributable to theband O-H stretching vibrations
and weak band near 1635 cm™ being assigned to
H-O—H bending.

In the meantime, it is suggested that
hydroxyl was present in the precursor, and the
broad absorption at 767 cm™ is attributed to bond
C=0 stretching vibrations. The O-C=0 symmetric
and asymmetric stretching vibrations as well as the
C-O stretching vibration are responsible for the
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serrated absorption bands in the range of 1000-1500
cmL. Estevam et al., (2017) generated SeNPs with
Staphylococcus carnosus TM300, which were
isolated by first ultrasonically dissolving the pellet
and then centrifuging the NPs separately.
Fernandez-Llamosas, Castro, Blazquez, Diaz, and
Carmona (2016) found that in its stationary growth
phase, the anaerobic beta-proteobacteria Azoarcus
sp. CIB synthesises electron-dense SeNPs and is
tolerant to selenite oxyanions. Tugarova,
Mamchenkova, Khanadeev, & Kamnev (2020)
suggested a general mechanism for Aspergillus

brasiliense  SeNP  production.El-Sayyad, El-
Bastawisy, Gobara, and El-Batal (2020)
Penicillium  chrysogenum  filtrate or P.

chrysogenum filtrate combined with gentamicin
medication (CN) as the stabilising agent following
application of irradiation were two alternative
environmentally ~ friendly  green  synthetic
techniques used to create SeNPs. The maximum
synthesis yield and improved antipathogenic and
antibiofilm capabilities were obtained from the
second phase. The production of Se-based
nanocomposites is likewise simple.

4.3 Atomic Force Microscopy

AFM technique is the one of the best tools
for measuring nano sized materials. An AFM
topographical image of tellurium nanoparticles is
shown in Figure 3 which shows the rod like
structure. The average length of the rod structure is
in 16.2 nm. It may be due to the metal bindings. In
the present study AFM images of tellurium
nanoparticles showed average roughness of 2817.1
pm, root mean square is 3.801 nm. Jawad, and
Hassan (2021) reported the typical AFM images of
the NiO nanoparticles, it shows images measured
with size = 2032 x 2027 nm, and ability analytical
pixel =392, 392. AFM images in three dimensions
(3D), explainthe structure shape for grain. In two
dimensions (2D), images it is found that average
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roughness is (0.311 nm). The Root mean square
(RMS) is (0.3581 nm). The average particle size is
41.13 nm and also indicated that 10%, 50% and
90% of the prepared nano NiO have a particle size
being less than 34 nm, 44 nm and 48 nm
respectively. Hu et al. (2018) established that
SeNPs were bioavailable in the roots and shoots,
where they could be biotransformed into organic
selenium compounds, selenite and selenate, to
produce plants that were Se-biofortified. Several
papers have reported the plant-derived biosynthesis
of SeNPs with varying sizes and morphologies.
Lian et al. (2019) observed Magnusiomyces ingens
LH-F1 yeast cell-free extract was used to generate
spherical and quasi-spherical SeNPs that ranged in
size from 70 to 90 nm. Some surface proteins were
crucial to the process, functioning as capping or
reducing agents.

4.4 SEM analysis

SEM analysis shows high-density
tellurium nanoparticles synthesized by C. virgineus
shell extract (Figure 4). It was shown that relatively
spherical and uniform tellurium nanoparticles were
formed with diameter of 219.7 nm to 657.0 nm. The
SEM image of tellurium nanoparticles was due to
interactions of hydrogen bond and electrostatic
interactions between the bioorganic capping
molecules bound to the tellurium nanoparticles. By
manually measuring and counting the particles or
by utilizing specialised software, we may use SEM
to examine the morphology of the particles and
generate a histogram from the images (Fissan,
Ristig, Kaminski, Asbach, & Epple, 2014).
Spherical, triangular, and hexagonal SeNPs with a
size of 20-50 nm was produced by Hibiscus
sabdariffa (Fan et al., 2020). while crystalline,
spherical, smooth-surfaced SeNPs have been made
quickly and effectively by using Azadirachta indica
(Mulla, Otari, Bohara, Yadav, & Pawar, 2020).



SUBAVATHY & JOTHI GRACE

JCST Vol. 13 No. 2

May-Aug. 2023, pp. 237-250

130':| ’w
120
10

100

90

80

% Transmittance

70

80

50

40

3338.35

1306 48

1648.92

4000 3500

3000

2500 1500

Wavenumbers {cm-1)

2000

1000

Figure 2 Infra

Red Spectra of Tellurium Nanoparticles using Chicoreus virgineus

Topoceashy - Les m

Tepography - Line fr

e

Tty e

Topography Mean ft

E

9

el
e
2 .
Bl

T F:

Topograpky - Line it

Tepegucty e

12

Teqoggacty gy

Iraksim
wim s

313pm

Tapegraphy - Maan #t

L d16m

Tipaihs wie

E

=

G

i oy
& 1= ™
= |E
L=

om =

Topearaghy - Loa m

Tepography - WMase 3t

- A
W e
R

epgne

Figure 3 AFM Image of Tellurium Nanoparticles using Chicoreus virgineus
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Figure 4 SEM Spectra of Tellurium Nanoparticles using Chicoreus virgineus

4.5 X-Ray Diffraction analysis

The quality and particle size of the
produced nanoparticles were evaluated using XRD.
X-ray diffraction is one of the most popular
techniques for characterising NPs (XRD). XRD
typically reveals the lattice parameters, phase,
crystalline grain size, and crystalline structure. The
latter parameter is computed using the Scherrer
equation and the broadening of the strongest peak
of an XRD measurement for a specific sample.
Utilizing XRD methods has the benefit of
generating statistically representative, volume-
averaged results. These methods are routinely
applied to powdered samples, usually following
drying of the related colloidal solutions

Counts

(Mourdikoudis, Pallares, & Thanh, 2018). From
Figure 5, the particle was calculated. The crystallite
size of the particle was found to be 21.31 nm and it
was calculated using the formula L = 0.89 A/ (B cos
0). Upadhyay, Parekh, & Pandey (2016) reported by
utilising X-ray line broadening, the typical
crystallite size of magnetite NPs was discovered to
be between 9 and 53 nm. Other than experimental
broadening, particle/crystallite size and lattice
stresses were the main causes of the broadening of
XRD peaks. Li et al., (2013) found that the relative
intensities between the various XRD peaks changed
depending on the shape of the particle after creating
copper telluride nanostructures in a variety of
shapes (such as cubes, plates, and rods).

T T
20 30 40 50 60 70
Position [*28] (Copper (Cu))

Figure 5 XRD pattern of Tellurium Nanoparticles using Chicoreus virgineus
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Figure 6 Antibacterial activity of Tellurium Nanoparticles using C. virgineus against Propionibacterium acnes and
Streptococcus oralis

4.6 Antibacterial activity of Tellurium nano-
particles

In C. virgineus the antibacterial activity of
tellurium nanoparticles showed maximum zone of
inhibition against Propionibacterium acnes at the
level of 6.5 mm at 500 pg/mL concentration
followed by 5.5 mm at 250 pg/mL concentration.
In Streptococcus oralis at the level of 13.5 mm at
500 pg/mL concentration followed by 12.5 mm at
250 pg/mL concentration respectively (Figure 6).
Similar to the present study Brown, Cruz, Roy and
Webster (2018) studied the PVVP-coated tellurium
nanorods, as well as their antibacterial efficacy
against  methicillin-resistant  Staphylococcus
aureus and multidrug-resistant Escherichia coli.
Vennila, Chitra, Balagurunathan, & Palvannan
(2018) analyzed the antibacterial, anticancer and
anti-inflammatory activity of SeNPs biofabricated
by Spermacoce hispida and functionalized with
apigenin, quinoline, quinazoline and synaptogenin
B. TeNPs have been shown to possess
antibacterial,  antioxidant, antifungal, and
anticancer effects. Khalef, Marzoog, & Faisal
(2021) reported tellurium oxide nanoparticles
synthesis, characterisation and tested its
antibacterial efficacy against strains of E. coli,
Proteus vulgaris, Pseudomonasand Staphylococcus
aureus.
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4.7 Antifungal activity of Tellurium
nanoparticles

In C. virgineus the antifungal activity of
tellurium nanoparticles showed maximum zone of
inhibition against Aspergillus fumigatus at the level
of 16.5 mm at 500 pg/mL concentration followed
by 125 mm at 250 pg/mL concentration.
Cryptococcus neoformans at the level of 14.5 mm
at 500 pg/mL concentration followed by 11.25 mm
at 250 pg/mL concentration, respectively (Figure
7). It has been reported that antifungal effect was
dose dependent.

Different types of silver nanoparticles,
such as those against Candida spp. and
dermatophytes, are known to show antifungal
action against clinical isolates of human infections
(Panacek et al., 2009). When tested on the Candida
albicans BWP17 isolate, a different form of silver
nanoparticle produced through biosynthesis and
stabilised with starch was found to have strong
antifungal action, with a minimum inhibitory
concentration (at 80% inhibition, MIC80) of 280
g/mL (Prasher, Singh, & Mudila, 2018). Moreover,
another study reveals the antimicrobial and
anticancer properties of citrus juice-mediated
synthesized TeNPs (Medina Cruz, Mi, & Webster,
2018). To combat potential human infections, the
S. baltica synthesized TeNRs shows strong
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photocatalytic and anti-biofilm action (Vaigankar,
Dubey, Mujawar, D’Costa, & Shyama, 2018). Jin
et al., (2020) prepared black fungus-extracted BFP
nanotubes (triple helix -(1,3)-D-glucan) with
hydrophilic hydroxyl groups contain SeNPs
embedded and uniformly scattered. Interesting
cytotoxic and antitumor characteristics were
displayed by these nanocomposites.

4.8 Antioxidant activity
4.8.1 DPPH radical scavenging activity

The DPPH radical scavenging activity of
marine molluscan shell extract of C. virgineus was
observed at various concentrations of 500 pg/mL,
250 pg/mL, 100 pg/mL, 50 pg/mL and 10 pg/mL
respectively. The highest percentage inhibition of
71.4% was observed at 500 pg/mL followed by
67.85% at 250 pg/mL, 64.31% at 100 pg/mL,
62.88% at 50 pg/mL and 59.78% at 10 pg/mL
respectively. The percentage inhibition of 87.73%
was found as the standard ascorbic acid. The ICsp

value of 121.7 pg/mL was noted which shows the
good antioxidant activity. It has been found that
antioxidant activity was dose dependent and the
percentage inhibition was found to increase with
increase in the concentration respectively (Figure
8).

Similar to the present report Kharat, and
Mendhulkar (2016) examined the antioxidant
potentials of photosynthesized nanoparticles and
reported the antioxidant activity of produced
nanoparticles using the DPPH assay. Priya,
Geetha, & Ramesh (2016) observed the
biosynthesized nanoparticles from P. pinnata
extract and tested for in vitro antioxidant activity
and shown to have high free radical scavenging
capacity. Patra, and Baek (2016) revealed excellent
antioxidant activity in terms of scavenging DPPH
radicals (ICso 385.87 pg/mL). Shakibaie et al.,
(2017) described the antibacterial and antioxidant
capabilities of tellurium nanorods (TeNRs)
produced biologically.
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Figure 7 Antifungal activity of Tellurium Nanoparticles using C. virgineus against Cryptococcus neoformans and
Aspergillus fumigatus
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Figure 8 DPPH scavenging assay of Tellurium nanoparticles using C.virgineus
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Figure 9 H202 scavenging activity of Tellurium nanoparticles using C. virgineus

4.8.2 Hydrogen Peroxide scavenging assay

The hydrogen peroxide scavenging assay
of marine molluscan shell extract of C. virgineus
was observed at various concentrations of 500
pg/mL, 250 pg/mL, 100 pg/mL, 50 pg/mL and 10
pg/mL respectively. The highest percentage of
inhibition of 92.12% was observed at 500 pg/mL
followed by 90.55% at 250 pg/mL, 89.23% at 100
pg/mL, 89.09% at 50 pg/mL and 84.23% at 10
pg/mL respectively. The percentage of inhibition
of 89.95% was found as the standard ascorbic acid.
The 1Cso value of 51.06 pg/mL was noted which
shows the good antioxidant activity. It has been
found that antioxidant activity was dose dependent
and the percentage inhibition was found to increase
with increase in the concentration respectively
(Figure 9). Mosallam, El-Sayyad, Fathy, & El-
Batal (2018) combined-rays and the A. oryzae
supernatant to create SeNPs and discovered a
substantial association between the antioxidant
potential and the phenoalic content as well as SeNP
production. Gao et al., (2020) revealed the lower
risk of selenium toxicity and explored the
antioxidant abilities of SeNPs
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5. Conclusion

Biosynthetic methods of synthesizing
nanoparticles provide a new possibility of
conveniently using natural reducing and stabilizing
agents. In the present study tellurium nanoparticles
were synthesized using the marine gastropod shell
Chicoreus virgineus. The synthesized tellurium
nanoparticles showed good rod shape and surface
morphology with crystallite size of 21.31 nm. It
was observed that the tellurium nanoparticles
showed potent biological properties like
antibacterial, antifungal and antioxidant activities.
It has been observed that antimicrobial activities
were dose dependent and the zone of inhibition
found to increase with increase in the
concentration. The 1Cso value of 121.7 pg/mL and
51.06 pg/mL was noted for DPPH scavenging and
hydrogen peroxide activity. Tellurium
nanoparticles synthesized from these species is a
cheaper method. The shell of C. virgineus is
available in the sea shore and it is affordable. So,
producing nanoparticles from these species is a
cheaper biogenic approach. In the current scenario
developing a good therapeutic applicator is
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attractive among the researchers. These highlighted
nanoparticles with enriched applications will prove
as a good antimicrobial and antioxidant applicators.
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