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Abstract

Leucaena leucocephala, plant is commonly called as the
subabul tree, which is known to have a quite a number of medicinal
properties. In the present study, it was intended to study the
anthelminthic properties against ascardia galli using the leaves of the
leaf extract in vitro. As observed in many studies, metal nanoparticles
infused with plant extracts are quite efficient than the bulk material, and
therefore it was intended to synthesize silver and copper nanoparticle
sussing the leaves of subabul tree. The green synthesis of nanoparticle
was done following a standard protocol. SEM and EDX spectral analysis
was performed to confirm the size, shape a and synthesis of silver
(AgNps) and copper nanoparticles (CuNps). SEM images revealed the
size of silver nanoparticle to be 1 and 2 pm. and the shape was found to
be plate like. SEM studies of copper nanoparticles, revealed the size to
be 100nm and 200 nm. Their shape was found to be flower like. The
study was successful in synthesizing the silver and copper nanoparticles
infused with Leucaena leucocephala leaves, which will further be tested
for their anthelminthic activity in vitro.
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Ascarida galli, is the common

nematode infection of chicken reported all over
the world®. This is most common parasitic
infection, known to cause serious health
conditions, such as weight loss, low egg
production and in severe cases causing increased

mortality. These factors directly cause huge
economic loss to the poultry industry and
therefore must be dealt seriously. To treat this
infection, levamisole (LEV) and piperazine
(PIP) are generally used and additionally drugs
such as benzimidazole (BZ) anthelmintic,
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flubendazole (FLBZ) (Flubenol®) have also
been approved for the treatment of this
infection'®. Though there are quite a number
of synthetic anthelminthics, available, there
seems to be a new problem brewing, which is
the drug resistance against these synthetics.
There is a growing evidence of majority of
the helminth parasites including Ascaridia
galli developing resistance, which has been
reported worldwide®”!%. To overcome this
menace of drug resistance, more and more
researchers, and poultry farmers all over the
world, are adopting natural methods and also
employing plant based pharmaceuticals,
Moreover plant based anthelminthics can offer
a cost effective natural resource and are also
can be more effective than synthetic anthel-
minthics and so these seems to be a much
better option than routine drugs. Moreover it
is interesting is say that if materials are made
up of nanoparticles and used then they are
known to have a relatively larger surface
area when compared to the same volume of
material made up of bigger particles and
additionally if the nanoparticles are synthesised
using metal ions infused with plant extracts,
they seem to be more effective in their efficacy
as therapeutic agents as suggested by different
authors such as Sharma, et.al,'*; Abdelghany,
et al.'; Goodsell’. There are quite a number of
plant based nanoparticles which have been
investigated for the anthelminthic properties.
Authors such as Nur Hayati Azizul et.al,'
have reported the beneficial uses of seeds
the plant, Leucaena leucocephala. However
not many studies have been reported where
leaves of Leucaena leucocephala have been
used to synthesize the nanoparticles and also
to study their anthelminthic properties. These
studies clearly indicate and highlight the

importance of plant infused with metals such
as silver and copper nanoparticles as effective
anthelminthics. Therefore the present study
was taken up to investigate the plant based
metal nanoparticles using the leaves of
Leucaena leucocephala.

Collection of plant material :

Leucaena leucocephala is commonly
known as Subabul tree. It is a common tree
found in and around Hyderabad. The plant was
identified with the type of Inflorescence and
the leaves were carefully collected from the
campus of Telangana Mabhila Viswavidyalayam
(TMYV, Hyderabad) in bulk and packed in Ziploc
bags. They were brought to the research
laboratory in the department of Zoology, TMV,
Hyderabad. Later they were thoroughly
cleaned in water and later shade dried for a
period of one week. Later the leaves were
powdered using mortar and pestle and were
further processed for synthesis of silver
nanoparticles (AgNps) and copper nanoparticles
(Cu Nps) as per the standard protocol.

Synthesis of Silver nanoparticles (AgNps):

For the green synthesis of silver
nanoparticles, we used the crude aqueous
extracts of plant Leucaena leucocephala leaves.
Synthesis of silver nanoparticles, was carried
out as per the standard protocol suggested by
Venkata Subbaiah et. al. (2014). The formation
of the AgNPs was preliminarily detected by
the change in colour from yellow to dark
brown. After preparation, 20 ml was used. The
green-synthesized nanoparticles were separated
using centrifugation at 15,000 rpm for 20 min.
This process was repeated thrice to get rid of
free silver associated with AgNPs. The final
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green-synthesized silver nanoparticles (AgNPs),
were freeze-dried and then stored at 4 °C until
further use.

Synthesis of Copper nanoparticles (CuNps):

Green Synthesis of Copper
Nanoparticles: For the green synthesis of
Copper nanoparticles (Fig. 1), 50 ml of plant
aqueous extract was mixed with 200 ml of 0.2
M Cu(NO3)»3H,0 solution (1 : 4) slowly drop
wise with constant stirring. The mixture was
incubated at room temperature for 24 h. The
colour change was noted after 30 min and also
after 60 min for confirmation. The change in
colour from blue to light brownish indicated
the formation of CuNPs. Then, the solution
was centrifuged for 15 min at 10000 rpm. The
obtained Cu NPs were washed by deionized
water and ethanol to remove any impurities.
After the nanoparticles were prepared, they
were allowed to dry and stored until further
use.

SEM and Spectrometer (EDX) analysis :

As SEM produces images by scanning
the surface of the material using high energy
electron beams. In the present study after the
synthesis of nanoparticles, lyophilisation was
done using Virtis Benchtop Machine. SEM and
Edx Analysis was done using Carl ZEISS
EVO-18, Germany, and FESEM make. Samples
were prepared as per the protocol, where in a
small drop of the sample was added to the
grid. The sample was allowed to dry for 5-7
mintes under a mercury lamp.

In the present study, after the synthesis
of the silver and copper nanoparticles, infused
with Leucaena leucocephala leaves, the

samples were subjected to SEM and EDX
analysis. SEM images, revealed the size and
shape of the nanoparticles. Fig. 1 aand b depict
the size of the silver nanoparticle to be 1 um
and 2 pm and the shape of the silver
nanoparticles was found to be plate like. EDX
spectra showed a peak at 2.8kev, (Fig. 2 a and
b) confirming the formation of silver
nanoparticles. Similarly when the SEM images
of copper nanoparticles were observed, it
showed the size of the nanoparticles to be 100
nm and 200 nm, and the shape of copper
nanoparticles was found to be flower like (Fig.
3 a and b). EDX spectral analysis of Copper
nanoparticles showed a prominent peak at
lkev, confirming the synthesis of copper
nanoparticles (Fig. 4 a and b).

In the present study, we could
successfully synthesize silver and copper
nanoparticles, using Leucaena leaves. To
confirm the shape and size of the nanoparticles,
the samples were subjected to SEM analysis
(Scanning Electron Microscope). SEM studies
have distinctly confirmed the shape and size
of nanoparticles as evident in the figures I and
IT in the results section. The electron
micrographs of the two samples revealed the
sizes to be slightly different from each other.
The size of silver nanoparticles was found to
lum and copper nanoparticles were found to
be 100 and 200nm in size. Though the size of
silver nanoparticles was 1 um, it can still be
considered as nanoparticle as suggested by
Makio Naito et.al,’, who have investigated in-
depth about different properties and measure-
ments of nanoparticles. According to these
authors, the nano particles which range between
I nmto 1 pm can also be called as nanoparticles.
The shape of silver nanoparticles may be
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described as plate like as depicted in the Fig I
a and b. When the EDX spectra (Fig- Il a and
b) of silver nanoparticles was observed it
showed peak at 2.8Kev which is the binding
energy of silver (Ag) in silver nanoparticles,
confirming the green synthesis of silver
nanoparticles. Similarly the copper nanoparticles,
which were synthesized using leaves of
Leucaena precisely showed the formation of
nanoparticles, which were of the size of 100
nm and 200nm. The shape was resembling
that of a flower (Fig. 3, a and b). These
nanoparticles, may be described as “large
nanoparticles” as suggested by Loredana
et.al,® who have described about large
nanoparticles made of zinc oxide and titanium
oxide in their study, which were 200nm in size.
The EDX spectra of copper nanoparticles,
depicted a peak at 1 Kev, (Fig. 4 a and b)
suggesting the binding energy of copper in
copper nanoparticles, which is affirmatory of
the production of copper nanoparticles blended
with Leucaena leaf extract. This study was

Fig. 1

very successful in synthesizing green
nanoparticles using Leucaena leaves infused
with two different metals, i.e. silver and copper,
which was a launching step in the study, where
these particles will be further tested for their
anthelminthic abilities in vitro. Studies by
various authors like Mohamed et.al,'’; Ruba
Munir et.al,’®; suggest the anticancer and
antifungal properties of Leucaena leuco-
cephala by synthesizing them as nanoparticles,
using metals, like silver, copper, zinc etc. Similar
kind of investigations, where in antimicrobial,
anticancer properties and also wound healing
qualities of various plant infused metal
nanoparticles were reported by authors like
Ananda Murthy et.al,*; Nilanjan Chakraborty
et. al,''; Bhavyasree, Xavier®. Based upon
these studies, it is very much evident that plant
based compounds are endowed with immense
therapeutic properties, and these can be further
enhanced when they are downsized to Nano
extent due to the synergistic effect of metal
ion and the plant extract.

Silver nanoparticles (1um) infused with leaves of Leucaena leucocephala.
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Quantitative results

Weight%

po2 4 & § MW 12 1 16 18

0
Ful Sale G575 cls Cursor. 0.000

key'

Fig. 2

EDX spectra of Silver nanoparticles (AgNps)

a (100nm)

b (200nm)

Fig. 3
Copper nanoparticles) infused with Leaves of Leucaena
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Quantitative results
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EDX spectra of Copper nanoparticles (AgNps)

In summary it may be said, that we
were successful in green synthesis of both
silver and copper nanoparticles, infused with
Leucaena leucocephala, which will be
further tested for their anthelminthic efficacy
upon Ascardia galli in vitro followed by in
vivo.

Very much thankful to my Supervisor
and staft of Department of zoology, TMV for
providing me with all the facilities needed for
the completion of this project.

Conflict of Interest
Authors declare that they don’t have
any conflict of interest.

References : 5.

1. Abdelghany, T., et al., (2018). Bio Nano
Sci. 8(1): 5-16. 6.
2. Ananda Murthy, H.C; Tegene Desalegn,

Mebratu Kassa, Buzuayehu Abebe, and
Temesgen Assefa, (2020). “Synthesis of
Green Copper Nanoparticles Using
Medicinal Plant Hagenia abyssinica
(Brace) JE. Gmel. Journal of Nanoma-
terials, Article ID 3924081, 12 pages, 2020.
https://doi.org/10.1155/2020/3924081
Anteneh, Wondimu and Yehualashet Bayu
(2022). Journal of Parasitology Research/
Research Article | Open Access Volume
2022 | Article ID 4025902 | https://doi.org/
10.1155/2022/4025902

Bhavyasree, P.G and T.S. Xavier, (2022).
Current Research in Green and
Sustainable Chemistry, 5: 100249, ISSN
2666-0865,https://doi.org/10.1016/
j.crgsc.2021.100249.

Goodsell, D.S. (2004). Bionanotechno-
logy: lessons from nature. John Wiley
& Sons;

Johan Hoéglund, Gilirbiiz Das, Behdad
Tarbiat, Peter Geldhof, Désirée S. Jansson,




10.

(2029)

Matthias Gauly, (2023) International
Journal for Parasitology: Drugs and
Drug Resistance, 23: 1-9, ISSN 2211-
3207.

Kaplan, R.M (2004). Trends in Parasito-
logy, 20(10): 477-481.

. Loredana F. Leopold, Cristina Coman,

Doina Clapa, loana Oprea, Alexandra
Toma, ‘tefania D. Iancu, Lucian Barbu-
Tudoran, Maria Suciu, Alexandra Cioria,
Adrian 1. Cadi’, Laura Elena Mure’an,
Ioana Mihaela Perhaia, Lucian Copolovici,
Dana M. Copolovici, Florina Copaciu,
Nicolae Leopold, Dan C. Vodnar, Vasile
Coman, (2022). Colloids and Surfaces
B: Biointerfaces, 216: 112536,ISSN
0927-7765, https://doi.org/10.1016/
j.colsurfb.2022.112536.

. Makio Naito, Toyokazu Yokoyama, Kouhei

Hosokawa, Kiyoshi Nogi, (2018) Basic
Properties and Measuring Methods of
Nanoparticles, Nanoparticle Technology
Handbook (Third Edition), Elsevier, Pages
3-47, ISBN 9780444641106, https://
doi.org/10.1016/B978-0-444-64110-
6.00001-9.

Mohamed A. Taher, Ebtihal Khojah,
Mohamed Samir Darwish, Elsherbiny A.
Elsherbiny, Asmaa A. Elawady and Dawood
H. Dawood, (2022). Journal of Nano-
materials, 2022, Article ID 7490221, 16
pages, 2022. https://doi.org/10.1155/2022/
7490221.

11.

12.

13.

14.

15.

16.

Nilanjan Chakraborty, Jishnu Banerjee,
Pallab Chakraborty, Anuron Banerjee,
Sumeddha Chanda, Kasturi Ray, Krishnendu
Acharya and Joy Sarkar (2022) Green
Chemistry Letters and Reviews, 15:
1, 187-215, DOI: 10.1080/17518253.
2022.2025916

Nur Hayati Azizul, Roshan Jahn Mohd
Salim, and Fatehar Ramly, (2020). 4
scoping review Protocol. 10(5):
AJBSR.MS.ID.001559. DOI: 10.34297/
AJBSR.2020.10.001559.

Ruba Munir, Khuram Ali, Syed Abbas
Zilqurnain Naqvi, Muhammad Aamer
Magsood, Muhammad Zeeshan Bashir,
and Saima Noreen, (2023). Separation
and Purification Technology, Volume
306: Part A, 122527, ISSN 1383-5866,
https://doi.org/10.1016/j.seppur.2022.
122527

Sharma, V.K., R.A. Yngard, and Y. Lin,
(2009). Adv. Colloid Interface Sci.
145(12): 83-96.

Teka Feyera, Brendan Sharpe, Timothy
Elliott, Anwar Yesuf Shifaw, Isabelle
Ruhnke, Stephen W. Walkden-Brown,
(2022). Veterinary Parasitology, 301:
109636, ISSN 0304-4017.
Wolstenholme, A.J., I. Fairweather, R.
Prichard, G. Von Samson-Himmelstjerna,
and N. C. Sangster, (2004). Trends in
Parasitology, 20(10): 469—476.




