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ABSTRACT

Background: Nanoparticles are made using a variety of traditional processes. To maintain stability, hazardous compounds
are required as capping agents, resulting in environmental toxicity. As a result, we must switch to "green synthesis." As a
result, the purpose of this research was to determine the cytotoxicity of selenium nanoparticles supplemented with banana
stem cell extract. The banana was chosen for this investigation because of its inherent anticytotoxic characteristics.

Aim: Aim of the study was green preparation of selenium nanoparticles from banana stem and to check its cytotoxicity
evaluation.

Material and methods: Cytotoxic effect of prepared selenium nanoparticles from banana stem was assessed using Brine
Shrimp Assay respectively at 5 uL, 10 uL, 20 uL, 40 uL, 80 pL.

Results: The selenium nanoparticle is safe to be used in the dental materials till 20 uL concentration. Although at 40 uL, 80
uL concentrations cytotoxicity was observed.

Conclusion: Within the limits of the study it can be concluded that selenium nanoparticles can be safely used in

concentrations upto 20 uL as periodontal dressing or incorporated as bone grafts in periodontal regeneration.
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INTRODUCTION

Nanotechnology is a relatively new technology that has
heralded a new age of scientific research. Nanoparticles
have gotten a lot of coverage in the scientific community in
recent years. This technology has also benefited optics,
electronics, biomedical, and materials sciences [1].
Nanoparticles have recently been highlighted for their
antimicrobial, anticancer, antioxidant, drug and gene
delivery, and other advantages [1-3]. Nanoparticles, which
are atomic or molecular aggregates with a size of less than
100 nanometres, are the focus of nanotechnology [4,5].
Chemical reduction [6], laser ablation [7] solvo thermal,
inert gas condensation [8] and sol-gel technique are some
of the traditional ways used to make selenium
nanoparticles. Even though conventional physical and
chemical processes take less time to synthesise vast
quantities of nanoparticles, hazardous chemicals are
necessary as capping agents to maintain stability, resulting
in environmental toxicity [9,10]. Green synthesis, which
avoids the use of harmful chemicals in the synthesis

process, has a number of advantages in terms of

environmental friendliness and compatibility for
biological applications [9].
Because of their nontoxicity, biocompatibility, and

pharmacological and antibacterial activities, selenium
nanoparticles are excellent [11].

The contact Kkilling property of selenium has been
extensively researched in recent years. Increased
bacterial intracellular oxidative stress in the bacterial cell
wall due to ion release from the selenium surface results in
bacterial cell lysis, according to studies [12].

Due to the high incidence of oxide layer development
on the nanoparticle surface, synthesis of selenium
nanoparticles is extremely technique sensitive, resulting
in diminished antibacterial property [13].

The objective of this study was to use banana stem extract
to synthesize selenium nanoparticles and to evaluate its
cytotoxicity as its excellent potency against oral aerobes
was already proven in the previous studies [11,13].
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MATERIAL AND METHODS
Preparation of banana extract

Freshly selected organic banana fruits were washed
many times in distilled water. The fruit was chopped into
small pieces with a sterilised knife and pounded into fine
particles with a mortar and pestle.

1 gram of banana pulp was combined with 100 ml
distilled water to get a 1 molar solution of banana
extract.

Synthesis of Se nanoparticle

Nano composite synthesis was done by combining 100
ml of 1M selenium nanoparticle solutions, as indicated in
the preceding procedures. Before the colour change was
discovered, an orbital shaker was used to mix the
nanoparticle solution overnight, followed by a magnetic
hot stirrer.

To trace the synthesis of selenium nano composites,
hourly UV-vis spectrometric data were recorded.
Selenium  nanoparticles = were  obtained  after
centrifuging the resultant mixture [14].

UV-vis spectroscopy

As a result of integrated oscillations of conduction band
electrons on the surface of metal nanoparticles in
resonance with the light, the Surface Plasmon Resonance
absorption band was identified.

A UV-vis spectrometer was used to examine the Nano
composite’s formation. At a wavelength of 320-350
nm, a colour change was noticed at 1.000 absorption.

Cytotoxic effect

Brine shrimp assay was used to test the cytotoxicity of
selenium nanoparticle extract. 12 well ELISA plates were
used, with 6-8 ml of seawater added to each plate before
adding 10 nauplii to each well.

Selenium nanoparticles were introduced to each well
at various quantities (5 litres, 10 litres, 20 litres, 40
litres, and 80 litres) and incubated for 24 hours.

The total number of live and dead nauplii was counted
after 24 hours, and the mortality rate was determined
(Figures 1 to Figure 3).

The current cytotoxicity concentrations were derived
from research conducted by Kanagesan et al. and
Rajeshkumar et al.[15,16].

Figure 1: Brine shrimp eggs.

Figure 2: Hatched brine shrimp samplings (nauplii)
under microscope.
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Figure 3: ELISA plate loaded with different
concentrations (5pL, 10pL, 20pL, 40pL, 80pL and
control OpL) of CuGO Nano composite and 10 brine
shrimp samples in each well.

RESULTS

Table 1 depicts the cytotoxicity of selenium nanoparticles
reinforced with banana stem extract.

Upto 20 uL concentration there was a death of
100% of nauplii samplings that were alive at the end of
the test period.

At 40 uL 20% death rate was seen and 30 % subsequently
at80 pL concentrations.

It was seen that as the concentration increased the
cytotoxicity of the nanoparticles increased (Figure 4).

Table 1: Depicting the cytotoxicity of the copper and graphene oxide nano composite reinforced with amla extract.

Concentration of Nano composite (pL)

Viable napulii (24 hrs.)

Death%

Control (0 pL)

10

0

5puL

10

0

10 uL

10

0

20 uL

10

0

40 UL

8

20

80 L

7

30

Sl
Concentration

Figure 4 : Bar diagram showing the number of alive
brine shrimp sampling at 24 and 48 hours at given
concentrations. Where X-axis represents
concentrations and y-axis represents the number of
alive brine shrimp samplings.

DISCUSSION

The rising usage of nanoparticles, mostly in commercially
available items, has given rise to Nano toxicity, a
burgeoning research field. Nanomaterials' danger factors
are currently unknown [2]. Extensive procedures are
being carried out to assess the hazardous effects of these
Nanomaterials for this aim.

The ability of some substances or mediator cells to
kill living cells is referred to as cell cytotoxicity. Healthy
live cells can be induced to undergo necrosis (accidental
cell death) or apoptosis (planned cell death) by
using a cytotoxic chemical (programmed cell death).
Given this knowledge, the ability to precisely assess
cytotoxicity can be a highly useful technique for
finding substances that may pose health hazards to
humans [2,17].

This is especially important during the research phase of
generating new pharmaceutical medicines to assure end-
user safety. Because of their low cost, ease, optimum life
span, and quick screening technique, many researchers
have recently concentrated on brine shrimp lethality
assays. Artemia salina, a type of brine shrimp, is widely
employed in medication development to test the toxicity
of various components. Brine shrimp assay was first
proposed by [18] which was then developed (Figure 5)
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Figure 5: Representing the colour change at the 48
hour mark in the solution. UV-Vis spectrometer
readings of the nanoparticle.

In comparison to the early part of the century,
nanoparticle synthesis has progressed quickly recently
[19]. The nanoparticles were previously synthesised
using traditional procedures. Even while traditional
physical and chemical processes take less time to
synthesise vast quantities of nanoparticles, hazardous
chemicals are necessary as capping agents to guarantee
stability. Because harmful substances were used, these
procedures resulted in environmental toxicity. The Green
Synthesis process was proposed to prevent the usage of
toxic chemicals, and it is now widely employed all over
the world. It is both an environmentally friendly and
cost-effective method [19,20]. As a result, we conducted
this research to assess the cytotoxicity of selenium
nanoparticles derived from banana stem extract. In
previous research, the antibacterial activities of the same
were proven to be excellent against oral microorganisms
[9,10].

CONCLUSION

Within the limits of the study it can be concluded that
selenium nanoparticles extracted from banana stem
demonstrated promising cytotoxic activity against live
shrimp eggs. Further cytotoxicity studies and
antibacterial activity against periodontal pathogens has
to be done.

ACKNOWLEDGMENT

The authors thank the Director of academics, Saveetha
dental college for his encouragement towards research
and also we thank the Chancellor of the university and
Dean of the dental college for their valuable support.

CONFLICT OF INTEREST
The authors have nothing to disclose or any conflicts of
interest.
REFERENCES

1. Rico CM, Majumdar S, Duarte-Gardea M, et al
Interaction of nanoparticles with edible plants
and their possible implications in the food chain. ]
Agricultural Food Chem 2011; 59:3485-3498.

10.

11.

12.

13.

14,

Rajeshkumar S, Malarkodi C, Gnanajobitha G, et al.
Seaweed-mediated synthesis of gold
nanoparticles using Turbinaria conoides and its
characterization. | Nanostructure Chem 2013;
3:1-7.

Malarkodi C, Rajeshkumar S, Paulkumar K, et al.
Bactericidal activity of bio mediated silver
nanoparticles synthesized by Serratia
nematodiphila. Drug Invention Today 2013;
5:119-25.

Daniel MC, Astruc D. Gold nanoparticles:
assembly, supramolecular chemistry, quantum-
size-related properties, and applications toward
biology, catalysis, and nanotechnology. Chem Rev
2004; 104:293-346.

Rajeshkumar S. Anticancer activity of eco-friendly
gold nanoparticles against lung and liver cancer
cells. ] Genetic Eng Biotechnol 2016; 14:195-202.
https://www.wiley.com/en-us/Fundamentals+of
+Materials+Science+and+Engineering%3A+An
+Integrated+Approach%2C+5th+Edition-p-
x000915149

Yedurkar MS, Punjabi DK, Maurya BC, et al.
Biosynthesis of zinc oxide nanoparticles using
Euphorbia milii leaf extract-A green approach.
Materials Today: Proceedings 2018;
5:22561-22569.

Bhardwaj N, Satpati B, Mohapatra S. Plasmon-
enhanced photoluminescence from  Sn02
nanostructures decorated with Au nanoparticles.
Applied Surface Sci 2020; 504:144381.
Martinez-Esquivias F, Guzman-Flores JM, et al. A
review of the antimicrobial activity of selenium
nanoparticles. ] Nanosci Nanotechnol 2021;
21:5383-5398.

Qi WY, Li Q, Chen H, et al. Selenium nanoparticles
ameliorate Brassica napus L. cadmium toxicity by
inhibiting the respiratory burst and scavenging
reactive oxygen species. ] Hazardous Materials
2021; 417:125900.

Shahabadi N, Zendehcheshm S, Khademi F
Selenium nanoparticles: Synthesis, in-vitro
cytotoxicity, antioxidant activity and interaction
studies with ct-DNA and HSA, HHb and Cyt c
serum proteins. Biotechnology Reports 2021;
30:e00615.

Ye X, Chen L, Liu L, Bai Y. Electrochemical
synthesis of selenium nanoparticles and
formation of sea  urchin-like selenium
nanoparticles by electrostatic assembly. Materials
Letters 2017; 196:381-384.

Vréek IV. Selenium nanoparticles: Biomedical
applications. In Selenium 2018; 393-412.

Ketkar GN, Malaiappan S, Muralidharan N.
Comparative evaluation of inherent antimicrobial
properties and bacterial surface adherence

Journal of Research in Medical and Dental Science | Vol. 9 | Issue 11 | November-2021


https://doi.org/10.1021/jf104517j
https://doi.org/10.1021/jf104517j
https://doi.org/10.1021/jf104517j
https://doi.org/10.1021/jf104517j
https://doi.org/10.1186/2193-8865-3-44
https://doi.org/10.1186/2193-8865-3-44
https://doi.org/10.1186/2193-8865-3-44
https://doi.org/10.1186/2193-8865-3-44
https://doi.org/10.1186/2193-8865-3-44
https://doi.org/10.1016/j.dit.2013.05.005
https://doi.org/10.1016/j.dit.2013.05.005
https://doi.org/10.1016/j.dit.2013.05.005
https://doi.org/10.1016/j.dit.2013.05.005
https://doi.org/10.1016/j.dit.2013.05.005
https://doi.org/10.1002/chin.200416213
https://doi.org/10.1002/chin.200416213
https://doi.org/10.1002/chin.200416213
https://doi.org/10.1002/chin.200416213
https://doi.org/10.1002/chin.200416213
https://doi.org/10.1016/j.jgeb.2016.05.007
https://doi.org/10.1016/j.jgeb.2016.05.007
https://doi.org/10.1016/j.jgeb.2016.05.007
https://www.wiley.com/en-us/Fundamentals+of+Materials+Science+and+Engineering%3A+An+Integrated+Approach%2C+5th+Edition-p-x000915149
https://www.wiley.com/en-us/Fundamentals+of+Materials+Science+and+Engineering%3A+An+Integrated+Approach%2C+5th+Edition-p-x000915149
https://www.wiley.com/en-us/Fundamentals+of+Materials+Science+and+Engineering%3A+An+Integrated+Approach%2C+5th+Edition-p-x000915149
https://www.wiley.com/en-us/Fundamentals+of+Materials+Science+and+Engineering%3A+An+Integrated+Approach%2C+5th+Edition-p-x000915149
https://doi.org/10.1016/j.matpr.2018.06.629
https://doi.org/10.1016/j.matpr.2018.06.629
https://doi.org/10.1016/j.matpr.2018.06.629
https://doi.org/10.1016/j.matpr.2018.06.629
https://doi.org/10.1016/j.matpr.2018.06.629
https://doi.org/10.1016/j.apsusc.2019.144381
https://doi.org/10.1016/j.apsusc.2019.144381
https://doi.org/10.1016/j.apsusc.2019.144381
https://doi.org/10.1016/j.apsusc.2019.144381
https://doi.org/10.1166/jnn.2021.19471
https://doi.org/10.1166/jnn.2021.19471
https://doi.org/10.1166/jnn.2021.19471
https://doi.org/10.1166/jnn.2021.19471
https://doi.org/10.1016/j.jhazmat.2021.125900
https://doi.org/10.1016/j.jhazmat.2021.125900
https://doi.org/10.1016/j.jhazmat.2021.125900
https://doi.org/10.1016/j.jhazmat.2021.125900
https://doi.org/10.1016/j.jhazmat.2021.125900
https://doi.org/10.1016/j.btre.2021.e00615
https://doi.org/10.1016/j.btre.2021.e00615
https://doi.org/10.1016/j.btre.2021.e00615
https://doi.org/10.1016/j.btre.2021.e00615
https://doi.org/10.1016/j.btre.2021.e00615
https://doi.org/10.1016/j.btre.2021.e00615
https://doi.org/10.1016/j.matlet.2017.03.072
https://doi.org/10.1016/j.matlet.2017.03.072
https://doi.org/10.1016/j.matlet.2017.03.072
https://doi.org/10.1016/j.matlet.2017.03.072
https://doi.org/10.1016/j.matlet.2017.03.072
https://link.springer.com/chapter/10.1007/978-3-319-95390-8_21
https://link.springer.com/chapter/10.1007/978-3-319-95390-8_21
https://doi.org/10.9734/jpri/2020/v32i1930721
https://doi.org/10.9734/jpri/2020/v32i1930721
https://doi.org/10.9734/jpri/2020/v32i1930721

Divij Khullar, et al.

J Res Med Dent Sci, 2021, 9 (11):9-13

15.

16.

17.

between copper and stainless steel suction tube. ]
Pharm Res Int 2020; 149-56.

Kanagesan S, Aziz SB, Hashim M, et al. Synthesis,
characterization and in vitro evaluation of
manganese ferrite (MnFe204) nanoparticles for
their biocompatibility with murine breast cancer
cells (4T1). Molecules 2016; 21:312.

Begum A, Jeevitha M, Preetha S, et al. Cytotoxicity
of iron nanoparticles synthesized using dried
ginger. ] Pharma Res Int 2020; 112-8.

Mohapatra S, Leelavathi L, Rajeshkumar S, et al.
Assessment of cytotoxicity, anti-inflammatory and
antioxidant activity of zinc oxide nanoparticles
synthesized using clove and cinnamon

18.

19.

20.

formulation--an in-vitro study. ] Evolution Med
Dent Sci 2020; 9:1859-1865.

Goris ML, Vanhaecke ], Barat JL, et al. Probabilistic
quantitation of Thallium myocardial perfusion
studies. Clin Nucl Med 1981; 6:446.

Andersson M, Pedersen ]S, Palmqvist AE. Silver
nanoparticle formation in microemulsions acting
both as template and reducing agent. Langmuir
2005; 21:11387-96.

Chandran SP, Chaudhary M, Pasricha R, et al.
Synthesis of gold nanotriangles and silver
nanoparticles using Aloevera plant extract.
Biotechnol Progress 2006; 22:577-583.

Journal of Research in Medical and Dental Science | Vol. 9 | Issue 11 | November-2021


https://doi.org/10.9734/jpri/2020/v32i1930721
https://doi.org/10.9734/jpri/2020/v32i1930721
https://doi.org/10.3390/molecules21030312
https://doi.org/10.3390/molecules21030312
https://doi.org/10.3390/molecules21030312
https://doi.org/10.3390/molecules21030312
https://doi.org/10.3390/molecules21030312
https://doi.org/10.9734/jpri/2020/v32i2530829
https://doi.org/10.9734/jpri/2020/v32i2530829
https://doi.org/10.9734/jpri/2020/v32i2530829
https://doi.org/10.14260/jemds/2020/405
https://doi.org/10.14260/jemds/2020/405
https://doi.org/10.14260/jemds/2020/405
https://doi.org/10.14260/jemds/2020/405
https://doi.org/10.14260/jemds/2020/405
https://doi.org/10.14260/jemds/2020/405
https://doi.org/10.1097/00003072-198109001-00008
https://doi.org/10.1097/00003072-198109001-00008
https://doi.org/10.1097/00003072-198109001-00008
https://doi.org/10.1021/la050937j
https://doi.org/10.1021/la050937j
https://doi.org/10.1021/la050937j
https://doi.org/10.1021/la050937j
https://doi.org/10.1021/bp0501423
https://doi.org/10.1021/bp0501423
https://doi.org/10.1021/bp0501423
https://doi.org/10.1021/bp0501423

	Contents
	GreenSynthesisofSelenium Nanoparticles from Banana Stem Extracts and their Cytotoxic Effect
	ABSTRACT
	Key words:
	HOW TO CITE THIS ARTICLE:
	CorrDtls
	INTRODUCTION
	MATERIAL AND METHODS
	Preparation of banana extract
	Synthesis of Se nanoparticle
	UV-vis spectroscopy
	Cytotoxic effect

	RESULTS
	DISCUSSION
	CONCLUSION
	ACKNOWLEDGMENT
	CONFLICT OF INTEREST
	REFERENCES




