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ABSTRACT

Background:
The fast production of silver nanoparticles utilizing plant latex extract from Euphorbia tirucalli L. is

revealed in this study where the application of Euphorbia tirucalli latex extract in the green manufacture
of Ag-NPS has been investigated as a reducing and stabilizing agent.

Euphorbia tirucalli latex silver nanoparticles (Ag-NPs) were investigated using UV-VIS
Spectroscopy and produced a surface plasmonic resonance peak at 400 nm. The size of Euphorbia tirucalli
AgNPs was determined using a scanning electron microscope (SEM), which revealed nanoparticles ranging
in size from ten to sixty nm, with average of 51.6 nm. The main significance of active functional groups in
the reduction and stability of Euphorbia tirucalli AgNPs is revealed by Fourier-transform infrared
spectroscopy (FTIR).

The well diffusion assay was also used to detect antibacterial activity at four concentrations 100, 50,
25, and10 pg/ml against Gram positive bacteria Staphylococcus aureus and Enterococcus faecalis and gram
negative bacteria Escherichia coli and Klebsiella pneumoniae as harmful microorganisms and the diameters
of the prevention zone appeared varying according to the concentrations that were used. This research
shows that employing a low-cost, environmentally acceptable extract as a major precursor in the
manufacture of Ag nanoparticles is feasible and practicable, Finally, this supply of nanoparticles might be
a very important industrial initiative in the search for innovative, safe, and cost-effective antibiotic
alternatives.

Materials and Methods:

This study has been conducted in the advanced plant laboratory at the College of Science for women/
University of Babylon in cooperation with the laboratories of the Ministry of Industry and Minerals and
AL-Ameen center for research and advance Biotechnology, AL-Najaf province to conduct some tests for
the for the period from November 2020 to March 2021.

Results:

The current AgNP synthesis method, which uses latex extract as a reducing agent, completely eliminates
the use of synthetic reducing agents. Latex is very good at producing very stable and biocompatible

AgNPs, which might be useful in biomedical applications
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Conclusion:
The biosynthesis of Euphorbia tirucalli Ag-NPs was effectively accomplished in the current work

using a green technique of manufacture that involved treating silver nitrate with latex extract of Euphorbia
tirucalli solutions. The plant latex of Euphorbia tirucalli was shown to be a good stabilizing reducing agent
for the production of AgNPs in this approach. The process used here is very basic, straightforward, low-
cost, environmentally friendly, and a superior alternative to chemical synthesis. The resulting AgNPs are
very stable and have good antibacterial activity.
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Nanoparticles, Euphorbia tirucalli, latex, AgNPs, green synthesis.

3

AuadAl)
1dadda
s & Euphorbiatirucalli L. ¢ ouSU palatiue slasinls (AGNPS) 4 silill dadll cilasuad g puall 218 o CaSSH o5
Ag-) &35l dunill Slapwal 523Y1 sl 8 Euphorbia tirucalli gl (alitus slasiul oo @il 5 Eum G )l
il Jale 5 J) i) JalaS (NPS

Gshy A yall 4B gl Qs Jassly (Ag-NPs) Euphorbia tirucalli latex duadd & gl claad) (asd &
sene olasinly Euphorbia tirucalli AGNPS aas a30a3 5 . fie 55 400 xie dslaws e 5l () 550 a5 cmndis
@ iasili 51.6 o siey ¢ jiagili 60 (10 e paadl 3 7 o 55 390 Glas (o IS 35 ((SEM) e (5 55
Jiaill s e Euphorbia tirucalli AgNPs i jiau 5 Qi 8 3l 3k ol e sanall Gy ) $paall e i)
(FTIR) &f seal a3 2xiB ayhall

Aol Al s ol Aglad 5 jlall Aadal Aall CHESY aa Sl siad) Blaill e CasSl el L sl Jadiul 5 WS
o pbiiely Uiy J s g A8 ndiie aliine il of peain sy Aediiunall 30 il oy &5 gliie Uil Tayiti (3hallie < pelal
daelia 3 abe 4l Clasal) e (il 138 ()5S 38 a5 e Jlae s (San sl AQ A sl Clasund) piial & dpuadd ) Aedia
A gl aliadl Allad Jilay 28055 el 5 Sine i Conll 8 10 g

oladll 5 deliall 55 55 <l it ga o sbeilly iy Aasls [ lill o gladl A0S 8 asiad) Ll Jase 8 Al jall o38 <y el
i U 2020 yuad i pe 5l i UEAY) Giany o) ja Y Caaill Alailaay deaiall &y goal) Lia o) 1S5 5 S gaall ual) S e
2021

ralaliiia).

S el il aaill A6 oy Al Jeall 3 Jeé 5 Euphorbia tirucalli Ag-NPs — (g sall Galasll 5las)
Euphorbia tirucalli < &Y of cus .Euphorbia tirucalli Jalae (e (S Galitios ae duaill @l 55 dalles Ciiaas
Lll Ay 5 A6l Aunidie b pilae s 1oa Fanld Ui Gendial) Aleall L xedl 138 8 AGNPS LY )58 s J) 5 dale
ol yall slias aem Jali Ll Aall 5 jitse A5l AGNPS . el Cad il Sliae Jiag

tdaaliddl) cilalsy

cnad Y] Al g ) Al <l e Sl calall <Euphorbia tirucalli ¢ sl cilapus)

Page | 54

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ADRTINIE JOURNAL OF UNIVERSITY OF BABYLON

Eor Du‘r’e and AppheJ Sciences <JUBPAS) Vol.50; No.5.| 2022

INTRODUCTION

Nanoparticles are crucial materials for basic research and a wide range of applications. Because of
its unique physicochemical features and biological uses [1]. Nanoparticle research is becoming
unavoidable, not only because of the applications but also because of the manufacturing processes
[2]. Chemical and physical approaches have been used to study the synthesis of silver
nanoparticles. Physical and chemical nanoparticle production processes may pose major
environmental risks while also being technically and financially challenging [3]. thus biological
approaches-based microbes or plants for use in the synthesis of silver nanoparticles as an organic
(natural) reducing and stabilizing agent have been proposed as environmentally beneficial
alternatives [4].

Plant materials may be more favorable than microorganisms for nanoparticle production since
they do not need intra- or extracellular synthesis, purification, or microbial culture maintenance
[5].

Euphorbia tirucalli L. (pencil-tree) is a tiny tree or shrub endemic to tropical locations with pencil-
like branches belonging to the Euphorbiaceae family, it is considered evergreen since its stems and
branches remain green all year and animals seldom feed on it [6]. Most studies explained the latex
isolated from Euphorbia tirucalli is used as an alternative source for producing NPs in the green
synthesis of NPs utilizing living plants from the Euphorbiaceae, thus, silver NPs were synthesized
using latex derived from Euphorbia tirucalli by [7], [8].

Euphorbia tirucalli latex extracts contain Flavonoids, Alkaloids [9]. Steroids, Phenols, and
Tannins [10]. Terpenic alcohol, isoeuphorol [11]. glycol [12]. The advantage of the presence of
these chemicals is to reduce Ag+ ions to produce AgNPs. Furthermore, E.tirucalli latex has long
been used to treat asthma, rheumatism, earaches, coughs, and toothaches. It is also utilized as a
folk treatment for syphilis. It's used as a laxative to treat verrucae, epithelioma, sarcoma, skin
tumours, and manage intestinal parasites. Therefore, this study aims to incorporate these
therapeutic characteristics and functions into AgNPs by synthesizing them using Euphorbia
tirucalli plant extracts, as a consequence maybe there is antibacterial action in combination.

Materials and Methods
- Synthesis of E.tirucalli latex -AgNPs

E. tirucalli latex was collected in sterile, clean containers and centrifuged for five minutes at
10,000 rpm. After that, Whatman No. 1 filter paper was used to filter the solution. The E. tirucalli
latex-AgNPs were created using an eco-friendly process. A 500 mL beaker received 40 mL of
latex, to put it briefly. Then 160 mL of water was added, and 1 minute was spent stirring. After
that, 16 mL of 1 mM AgNOS3 was continuously stirred into the aforementioned solution. UV-Vis
spectroscopy was used to track how the surface plasmon resonance (SPR) band formed. In an
incubator shaker, the churning persisted for 24 hours until the color changed. By centrifuging at
10,000 rpm for one hour, the unreacted latex was eliminated. Additionally, the solution was dried
for 24 hours using an electric oven, and AgNPs were collected in a container and stored at 4°C, as
explained by [13].
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- Characterization of E. tirucalli latex -AgNPs
In a Shimadzu UV-visible 1800, absorption spectral analyses were done. The surface shape and
size of nanoparticles in composite films were determined using SEM. Different functional groups
were detected using Fourier transforms infrared (FT-IR) spectra.

- Anti-bacterial study
Gram positive Staphylococcus aureus and Enterococcus faecalis and gram negative Escherichia
coli and Klebsiella pneumoniae bacteria are inoculated and then activated for 18 hours at 37°C in
nutritional broth, and the turbidity tube of 0.5 was used. The MacFarland technique was used to
quantify turbidity. A cotton swab was used to cultivate microorganisms on sterilized nutrient agar
plates. Wells were cut out with the end of the sterilized pasture pipette after 5-10 minutes. From
the stock concentration of 400g/ml, 100 ul of AgNPs solution were made from each concentration
(25, 50, 100, and 200 g/ml) was placed in the wells and incubated for twenty-four hours at 37° C.
The length of the inhibition zone was measured in millimeters, as [14] explained in them study.

Results and Discussion

- The Visual characterization
The bio-reduction of silver ions to silver nanoparticles using Euphorbia tirucalli latex extract was
discovered as a consequence of the color change. The observable changes in color from white to
brown after adding 1mM of silver nitrate solution, owing to activation of surface plasmon
vibrations, demonstrate the formation of AgNPs [15]. Spectral tests in the UV-Vis range verified
it even more, Figure 1.

Figure 1 A: Biosynthesis of silver nanoparticles using Euphorbia tirucalli latex before color
change B: After the color change
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UV-Vis analysis

The interaction between silver ions and the biomolecules present in the latex extract of Euphorbia
tirucalli is clearly visible in the absorption spectra of silver nanoparticles created in the reaction
solution. In the UV-visible spectra, a notable absorption band at 400 nm was discovered. The broad
absorption band at 400 nm is related to the Surface Plasmon Resonance of silver nanoparticles
(SPR). When subjected to electromagnetic radiation, silver nanoparticles vibrate, and this
oscillation generates a unique peak value via [16]. The observed broadening of the peak, according
to [17], indicates that the nanoparticles were polydisperse. figure 2.
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Figure 2: UV-visible absorption spectrum of AgNPs synthesized by latex of Euphorbia tirucalli

- Scanning electron microscopy (SEM)
Figure 3 show the heterogeneity with nanoscale dimensions of about 51.6 nm, and the clear
agglomeration of the atoms, which can be attributed to the fact that the increase in the mixing
period has an important role by giving the atoms a clear assortment and the absence of inter-
clumping of the atoms, as the increase of silver nitrate to the extract leads to an increase in the rate
of surface roughness, which indicates the increase in the size of the grains and the decrease in the
grain boundaries, and this is consistent with the results obtained from the X-ray diffraction
examination.

200 nm EHT = 10.00 kv Signal A= SE2 100 nm EHT = 10.00 kV Signal A = SE2 ZEISS.
— WD = 4.4mm Mag= 30.00 KX = WD = 4.5mm Mag= 60.00 KX

Figure 3: SEM of Silver nanoparticles prepared by latex of Euphorbia tirucalli (1):200nm,
(2):100nm
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- FT-IR spectroscopy
FT-IR spectrum analysis in latex Euphorbia tirucalli AgNPs was used to identify the probable
biomolecules involved in reducing and capping the bio reduced silver nanoparticles. FT-IR was
used to investigate silver nanoparticles' reducing, capping, and stabilizing capabilities. The
absorption bands on the spectrum in Figure 4 and Table 1 indicated the existence of active
functional groups in the latex of Euphorbia tirucalli.

> s amgie 00% By Asmurtrotor Date Suturte

Figure 4: Fourier Transform Infrared Spectroscopy of Biosynthesized nanoparticles by
Euphorbia tirucalli

The spectra of AgNPs made from Euphorbia tirucalli latex extract revealed absorption bands at
(3549.67, 3475.12, 3414.11, 3238.81 cm™), which are typical of (O-H) [18], Figure 4 Table 1.
Latex extract from Euphorbia tirucalli, ImM AgNOs solution, and generated AgNPs, After
AgNPs production, the spectra of AgNPs showed a change in transmission value and reduced in
intensity to 2875.11 cm™?, indicating that OH (alcohols) were responsible for the reduction of Ag™.
A (C-H) symmetrical vibration of saturated hydrocarbon has a vibrational peak of 2032.92 cm™.
The fact that the peak has shrunk to 2032.92 cm™ shows that hydrocarbons were involved in the
conversion of Ag* ions to AgNPs. The presence of alkane groups (C=C) is indicated by the peaks
at 1639.19 cm™ and 1618.26 cm, and the existence of nitro compound (N-O) is indicated by the
peak at 1547.16 cm™. The FT-IR spectra of AgNPs display a band at 1376.36 cm™, which
corresponds to the bending vibration of the phenol. The C-N stretching vibrations of the amines
are responsible for the band of AgNPs detected at 1027.34 cm™ [19,20] These findings point to the
existence of proteins and their binding to silver nanoparticles, which might contribute to their
stability, Table 1.
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Table 1: The peak values, Functional group and bond type of Euphorbia tirucalli latex AgPNs

peak values | Compound Class group
3549.67 alcohol O-H stretching
3475.12 alcohol O-H stretching
3414.11 alcohol O-H stretching
3238.81 alcohol O-H stretching
2962.87 alcohol O-H stretching
2875.11 alcohol O-H stretching
2032.92 aldehyde C-H stretching
1639.19 alkane C=C stretching
1618.26 conjugated alkene C=C stretching
1547.16 nitro compound N-O stretching
1376.36 phenol O-H bending
1250 aromatic ester C-O stretching
1155.28 tertiary alcohol C-O stretching
1094.79 aliphatic ether C-O stretching
1027.34 amine C-N stretching
837.94 halo compound C-Cl stretching
622.55 halo compound C-I stretching

Aryl disulfides (S-S | Thiols and thio-substituted
481.11

stretch) compounds

- Antibacterial activity
The antibacterial activity of silver nanoparticles from Euphorbia tirucalli latex extract was tested
at four concentrations (100, 50, 25, and 10 pg/ml) against the four bacterial species used in this
study (gram-negative bacteria Escherichia coli, Klebsiella pneumoniae) and (gram-positive
bacteria Staphylococcus aureus, Enterococcus faecalis) by varying inhibition zone diameters. The
greatest inhibition zone was seen against E. faecalis with an 18 mm zone of inhibition followed
by a 17mm zone of inhibition against K. pneumoniae while the zone of inhibition against Staph.
aureus and E.coli were 16 and 15 mm respectively, all with concentrations of 100pug/ml. On the
other hand, the zone of inhibition with 50 pg/ml concentration appeared against both K.
pneumoniae and E. faecalis at 12 mm, but the concentration of 25 ug/ml showed a zone of
inhibition against E. faecalis only at 10mm, while the last concentration (10pg/ml) never show any

zone of inhibition against all bacteria used in our study Table 2, Figure 5.
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Table 2: Diameters of inhibition zone for Euphorbia tirucalli latex extract AgNPs against four
species of bacteria

Vol.30; No.3.| 2022

Concentration / diameter of inhibition
. . .| zone (mm)
Plant species Bacterial species
100 50 25 10
pg/ml pg/ml pg/ml pg/ml
E.coli 15 0 0 0
Euphorbia K.pneumoniae 17 12 0 0
tirucalli Staph.aureus 16 0 0 0
E.faecalis 18 12 10 0

ISSN: 2312-8135 | Print ISSN: 1992-0652

Figure 5: The Antibacterial activity of AgQNPS produced from the latex of Euphorbia tirucalli (with
four concentrations 1-100, 2-50, 3-25, 4-10) pg/ml against A- Klebsiella pneumoniae, B-
Enterococcus faecalis, C- Escherichia coli, D- Staphylococcus aureus
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The size and shape of the generated nanoparticles can effect bacteria’s growth and block them,
such as by enzyme analysis and cell leakage, causes presence the variation in the diameters of
inhibition zones [21]. These preparations have the ability to suppress pathogenic bacteria. The
bactericidal effect of metal nanoparticles is due to their small size and high surface-to-volume
ratio, which allows them to interact intimately with microbial membranes, rather than the release
of metal ions in solution [22].
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