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were employed for the fabrication of AQNPs at varying precursor concen- H
trations such as 1, 3 and 5 mM in silver nitrate (AgNO,). The formation of
NPs was observed visually and by measurement with UV-VIS spectros-
copy. Dynamic light scattering (DLS) was used to determine the hydrody-
namic size, polydispersity index (PDI) and zeta potential. Morphological
and elemental analyses were conducted by utilising scanning electron
microscopy (SEM), transmission electron microscopy (TEM) and energy
dispersive X-ray spectroscopy (EDS).

Results: A clear colour change from pale yellow to dark crimson pink
suggested a successful biosynthesis of AgNPs. UV-Vis spectroscop-
ic analysis showed a distinct surface plasmon resonance (SPR) peak at
452.5 nm for the 1 mM sample, indicating the formation of small, mono-
dispersed nanoparticles. In contrast, at 5 mM, a pronounced red shift to
530.5 nm was observed, accompanied by a substantial increase in hydro-
dynamic size from 238.8 nm to more than 2000 nm. TEM and SEM imag-
es supported the results obtained from UV-vis, depicts a well-dispersed
spherical shaped nanoparticles in size range 20-50 nm at concentration
of 1 mM, whereas 5 mM showed massive agglomeration associated to the
saturation of the capping agent.

Conclusion: This study successfully showed the green synthesis of Ag-
NPs by using E microsphaera. The results revealed the significant effect
of precursor concentration on nanoparticle stability and 1 mM was found
to be the optimal value for high stability of monodisperse nanoparticles. £
microsphaera can be considered as a promising bio-resource for nano-
technology in the biomedicine area.
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Introduction

Nanotechnology has transformed science by
enabling manipulation and modification at the
atomic and molecular levels, leading to new ma-
terials with novel physicochemical properties.
Particularly, silver nanoparticles (AgNPs) have
aroused much interest due to their outstanding
electric conductivity, catalytic performance as
well as robust antimicrobial and antiinflammato-
ry activity.?

These characteristics make AgNPs especially
advantageous for various medical applications,
such as wound healing, drug delivery and derma-
tological treatment.! AgNPs are conventionally
synthesised by physical and chemical approaches
for instance laser ablation and chemical reduc-
tion. Nevertheless, these processes generally re-
quire high energy consumption, expensive equip-
ment and the use of hazardous chemicals, leading
to environmental pollution and preventing their
medical applications.? In this regard, green syn-
thesis using biological systems, particularly plant
extracts, has been recognised as a better alter-
native because it is environmentally benign and
cost-effective. In this approach, plant extracts act
as dual-function agents, serving as both reducing
agents for metal ions and stabilising agents for
the resulting nanoparticles.*

Euphorbia (Family: Euphorbiaceae) is one of the
largest and most diverse genera in flowering
plant, distributed widely in tropical and subtrop-
ical areas. This genus is reported for its highly
bioactive phytochemical constitution such as di-
terpenoids, triterpenoids, flavonoids and pheno-
lic compounds.>®Some important species includ-
ing Euphorbia hirta, Euphorbia milii and Euphorbia
helioscopia have been successfully utilised for the
green synthesis of metallic nanoparticles, acting
as efficient reducing agents.”” Compared with
the widely studied Euphorbia species, Euphorbia
microsphaera remains poorly explored despite
being a native plant of the Middle East and pos-
sessing a distinctive phytochemical profile.!
Previous studies have suggested that its unique
chemical fingerprint may be useful for nanopar-
ticle synthesis. The novelty of this study lies in re-
porting, for the first time, the green synthesis of
AgNPs using E microsphaera extract. Therefore,
this work investigates how variations in AgNO,
concentration affect the size, dispersity and
stability of the synthesised nanoparticles, with

mechanistic insight into the role of phytochem-
icals in the reduction process. Hence, this study
intends to report for the first time the green syn-
thesis of AgNPs by employing methanolic extract
of E microsphaera. Effort was aimed at studying
how alterations in the concentration of precursor
(AgNO,) affect the size, dispersity and stability
of the achieved nanoparticles with a mechanistic
insight on phytochemicals influence in reduction
using UV-VIS spectroscopy and dynamic light
scattering (DLS).

The aim of this work was to synthesise AgNPs us-
ing E microsphaera extract and to evaluate how
different precursor concentrations influence
nanoparticle size, morphology and stability and
to clarify that tuning these parameters was ex-
pected to optimise nanoparticle characteristics
for potential biological applications.

Methods

Plant material collection and
authentication

Fresh aerial parts including leaves, stems and
flowers of Euphorbia microsphaera Boiss were
collected during the full blooming period (July-
August 2025) at the Baherz area, Baqubah City,
Diyala Province, Iraq. This time period was spe-
cifically selected to maximise the bioactive sec-
ondary metabolite content, as it falls within the
pharmacognostic standard for Euphorbiaceae.* *?
The botanical identification and authentication
of the plant materials were carried out by Ali Ha-
lub, a specialist at the Directorate of Seed Testing
and Certification (DSTC), Ministry of Agricul-
ture, Iraq. A voucher specimen was deposited in
the herbarium for future reference.

Post-harvest processing and
preparation

Approximately 10 kg of fresh biomass was col-
lected, from which leaves were hand-picked to
avoid impurities. The leaves were washed exten-
sively with tap water, followed by rinsing with
distilled water to remove soil and contaminants.
To prevent thermal degradation of labile com-
pounds (terpenoids and flavonoids), the cleaned
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leaves were air-dried in a shaded, ventilated room
at 25 °C for two weeks. This process successful-
ly prevented exposure to direct sunlight, which
could result in the photodecomposition of chlo-
rophyll and other photosensitive metabolites.!> 1*
The dried leaves were ground into a fine powder
using an electric analytical grinder and passed
through a 40-60 mesh screen to ensure uniform
particle size.’? The obtained fine powder (400 g) was
stored in dark, air-tight amber glass vials at 4 °C
until extraction to minimise enzymatic oxidation
and maintain metabolite stability.’**

Sequential Soxhlet extraction protocol

A total of 400 g of powdered plant material was
exhaustively extracted using a 2-L Soxhlet appa-
ratus. The extraction was performed sequential-
ly using solvents of increasing polarity: n-hexane,
chloroform, ethyl acetate and methanol, respec-
tively.!> ' This fractionation strategy was em-
ployed to separate non-polar compounds from
polar phenolics.’ First, defatting was performed
with 4 L of n-hexane at 75 °C for 25 hours to elim-
inate lipids, waxes and chlorophyll, yielding 18 g
(4.5 % w/w). The dried residue was then extracted
with 4 L of chloroform at 65 °C for 20 hours to re-
move moderately polar ingredients, yielding 13 g
(3.25 % w/w).!>1¢ Subsequently, the residue was
re-extracted with 4 L of ethyl acetate at 80 °C for
30 hours, yielding 9 g (2.25 % w/w).'” 8 Finally,
the marc was extracted with 4 L of methanol at
70 °C for 18 hours to obtain the polar phenolics
and glycosides fraction, which yielded 23 g (5.75
% w/w).1» 20 All extracts were filtered through
Whatman No 1 filter paper, concentrated using a
rotary evaporator and dried to a constant weight.

Quality control measures

Strict quality control measures were implement-
ed to ensure the reproducibility and safety of the
extracts. The moisture content of the plant pow-
der was maintained below 10 % (measured by
oven drying at 105 °C for 3 h) to ensure effective
extraction efficiency.?! Furthermore, the content
of residual solvents in the obtained extracts was
monitored and reduced to less than 0.1 % to pre-
vent cytotoxicity. The percentage yield was grav-
imetrically determined using the following equa-
tion: Yield (%) = (Weight of extract / Weight of
starting powder) x 100.13

Preparation of extract solution for
nano-synthesis
The dried methanol extract, selected because of

its richness in phenolic compounds, was used
for the preparation of silver nanoparticles. The
methanolic extract can act as natural reducing
and stabilising agents and methanol is a com-
monly used solvent for recovering such bioactive
constituents. For the stock solution, 0.1 g of dry
extract was dissolved in 10 mL of deionised water
(to a concentration of 10 mg/mL, ie 1 % w/v). The
samples were sonicated for 10 min to dissolve
and homogenise completely. It was then filtered
through a 0.45 pm syringe filter to remove any
dissolvable particles.?* The clear, amber filtrate
obtained was used directly in the synthesis.

Green synthesis of silver nanoparticles
(AgNPs)

Silver nitrate (AgNO,) was used as metal precur-
sor in the present report. Three different con-
centrations (1 mM, 3 mM and 5 mM) of aqueous
AgNO, solution were prepared using deionised
water. The synthesis reaction was initiated by
mixing 1 mL of the plant extract solution (10 mg/
mL) with 9.0 mL of each AgNO, solution at a 1:9
v/v ratio in separate flasks. The reaction mix-
tures were magnetically stirred at 60 °C under
continuous stirring and kept in the dark for 90
min, then excess was shaken with another 60 min
at room temperature to ensure total reduction.?
The methanolic extract was mixed with aqueous
AgNO, solution under controlled conditions. The
reaction mixture was maintained at room tem-
perature and the pH was adjusted to a neutral
to slightly alkaline range to favour nanoparticle
formation. The synthesis was allowed to proceed
for a fixed incubation time until a visible colour
change indicated the formation of AgNPs. All re-
actions were performed under the same condi-
tions to ensure reproducibility. The visual confir-
mation of the initial conversion of Ag+ into AgNPs
appeared as a colour change from pale yellow to a
bright crimson pink.

Purification and characterisation of
AgNPs

Synthesised nanoparticles were separated by
centrifugation (10,000 rpm, 15 min) from the re-
action mixtures. The supernatant was removed
and the resulting pellets were resuspended in de-
ionised water and centrifuged again. The wash-
ing was carried out two times to completely re-
move any unreacted silver ions and remaining
plant extract.?*

The optical properties of the nanoparticles were
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analysed by Shimadzu UV-1900I spectrophotom-
eter (Shimadzu Corp, Kyoto, Japan) in the range
350-700 nm at BPC Analysis Centre in Iraq.
Further, the hydrodynamic size (Z-average) and
polydispersity index (PDI) were determined us-
ing DLS, with a Zetasizer system (Malvern Pana-
Iytical, UK) at the College of Pharmacy Laborato-
ries, Iraq University-Baghdad.

Results

Visual observation of biosynthesis

Upon addition of E microsphaera leaf extract
to the aqueous silver nitrate solution, a gradu-
al colour change was observed in the reaction
mixture. After 90 min of incubation at 60 °C,
the colour changed from light yellow to deep
red-brown (carmine pink), which confirmed the
reduction of silver ions (Ag+) to zero-valent el-
emental AgNPs (Ag0). This colour change was
observed at all concentrations tested, with sig-
nificant differences in intensity associated to
the precursor concentration. The 1 mM solution
was a bright crimson pink, suggesting that small
and stable nanoparticles were present. On the
other hand, reddish-brown colour intensity was
slightly darker than 1 mM solution indicating the
higher concentration of produced particles. The
5 mM sample appeared dark brown and turbid,
implying the formation of larger aggregates. Sig-
nificance no colour change was observed in the
control solutions, silver nitrate or plant extract
alone (under same experimental condition).

UV-Vis spectroscopy analysis

UV-Vis spectroscopy was used to monitor the for-
mation of silver nanoparticles by detecting the
surface plasmon resonance band. The appear-
ance and shift of the absorption peak provide
preliminary evidence of nanoparticle formation
and changes in particle size or aggregation. The
synthesis of AgNPs was confirmed by UV-Vis
spectrophotometry through the presence of
surface plasmon resonance (SPR) bands. Figure
1(A-C) shows the absorption spectra of AgNPs
produced at different precursor concentrations.
At the concentration of 1 mM, A sharp, well isolat-
ed absorption peak was found at 452.5 nm which
corresponds with a molar extinction coefficient
of around 1.2 (au). This activity indicates that
monodispersed nanoparticles are formed. The 3
mM concentration exhibited also a peak (though
similar to the previous one) at 454.0 nm, but with
slightly broadened appearance and lower intensi-
ty compared with the 1 mM sample. By compari-
son, the SPR peak at 5 mM red-shifted significant-
ly to 530.5 nm and was broadened and flattened
as well. This shift suggests a change in particle
size or aggregation state.

Particle size and zeta potential analysis
(DLS)

DLS was used to determine the hydrodynamic di-
ameter and size distribution of the nanoparticles
in suspension. This technique also provides in-
formation about particle dispersion and possible
aggregation behaviour in the liquid medium.

The hydrodynamic size (Z-average) and polydis-
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Figure 1: UV-Vis spectra of silver nanoparticles (AgNPs) synthesised using different AgNO, concentrations (1, 3 and 5 mM) with E
microsphaera extract. The surface plasmon resonance (SPR) peak shifted from 452.5 to 454.0 nm and broadened to 530.5 nm at
higher precursor concentration, indicating increased particle size and aggregation
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Figure 2: Dynamic light scattering (DLS) size distributions of silver nanoparticles (AgNPs) synthesised at 1, 3 and 5 mM AgNO,. The 1
and 3 mM samples showed relatively narrow distributions with similar Z-average sizes, while the 5 mM sample exhibited a broader
distribution and larger hydrodynamic diameter, indicating increased aggregation

persity index (PDI) of the prepared nanoparticles
were measured by DLS. The results are sum-
marised in Table 1. The AgNPs prepared at 1 mM
showed a Z-average particle size of 238.8 nm and
a PDI of 0.380, indicating a fairly monodisperse
sample); Thus, indicating a fairly monodispersed
in size. By comparison, the sample prepared at 3
mM exhibited a slightly higher Z-average of 256.1
nm, but maintained a similar PDI (0.371). The 5
mM sample exhibited a drastic increase in parti-
cle size with Z-average value of 2021 nm and PDI
of 0.271. This dramatic change in behaviour is in-
dicative of formation of large, rather than stable
nanoscale dispersions (Figure 2).

Morphological and elemental analysis
(SEM, TEM and EDS)

The surface morphology, structural features and
elemental composition of the fabricated AgNPs

were thoroughly studied using scanning elec-
tron microscopy (SEM), transmission electron
microscopy (TEM) and energy-dispersive X-ray
spectroscopy (EDS).

Scanning electron microscopy was employed
to examine the surface morphology and over-
all shape of the synthesised nanoparticles. This
technique provides detailed information about
particle distribution, surface texture and the de-
gree of aggregation.

It was observed that particle dispersion is highly
dependent on precursor concentration (Figure 3)
by SEM analysis. At the lowest nanoparticle con-
centration of 1 mM, smooth surface morphology
and well-dispersed spherical shaped particles
were observed which suggests that the phy-
tochemicals present in E microsphaera extract
acted as efficient capping agent and prevented

Table 1: Hydrodynamic size (Z-average) and polydispersity index (PDI) of silver
nanoparticles (AgNPs) synthesised using E microsphaera extract at different silver ni-

trate concentrations

Sample .

concentration -average .

(AgNO,) (d. nm) PDI Observation

1mM 238.8 0.380 Monodispersed, stable nanoparticles
3mM 256.1 0.371 Slight increase in size, stable

5mM 2021.0 0.271 Extensive agglomeration (micro — scale)
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their agglomeration. However, as the precursor
concentration was further increased to 3 mM
and 5 mM, a remarkable change in morphology
was observed. Particles were densely packed and
appeared to show signs of surface agglomeration
into larger irregular conglomerates. This can be
attributed to saturation of the bioactive capping
agents by the increased number of metal ions, re-
sulting in insufficient coverage and subsequent
aggregation.?®
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Figure 3: Scanning electron microscopy (SEM) micrographs
of silver nanoparticles (AgNPs) synthesised at 1, 3 and 5 mM
AgNO,. The 1 mM sample showed well-dispersed nanoparti-
cles, whereas 3 mM showed increased particle density and 5
mM showed marked agglomeration

TEM was used to observe the internal structure
and precise morphology of the nanoparticles at
high resolution. It allows direct visualisation of
particle shape, size and the presence of agglom-
eration or capping layers. TEM provided insight
into the internal core diameter and aggregating
property of the nanoparticles (Figure 4). The mi-
crographs confirmed that the primary particles
were predominantly spherical or near spherical.

At 1 mM (Figure 4A) were uniform, monodis-
persed and isolated with a mean core size of 20-
50 nm for the AgNPs. This dark metallic core was
surrounded by a weak, shapeless layer, which
proved that organic capping provides steric sta-
bilisation. At 3 mM (Figure 4B), the images repre-
sented an intermediate phase of the aggregation
initiation. Although single particles could still be
distinguished, they became more densely packed
loose clusters due to reduced particle-to-particle
spacing. At 5 mM (Figure 4C), dramatic morpho-
logical changes occurred. The nanoparticles were
no longer distinguishable and formed big bundles
with high density. TEM at high magnification re-
vealed direct evidence of particle sintering and
coalescence, leading to the formation of silver net-
works. This is in accordance with the increased
hydrodynamic size (> 2000 nm) as observed from
DLS data. This indicated that at 5 mM, the elec-
trostatic and steric repulsion forces of the extract
were not strong enough to offset the high surface
energy of a large number of nanoparticles, result-
ing in irreversible deposition.

The difference between DLS and TEM sizes can be
explained by the fact that DLS measures the hy-
drodynamic diameter of particles in suspension,
including the solvent layer and any surface-bound
molecules or small aggregates, whereas TEM
measures the actual physical core size of dried
particles. Therefore, DLS values are usually larg-
er than TEM values, especially for nanoparticles
with surface coatings or some degree of aggrega-
tion.

Energy-dispersive X-ray spectroscopy was used
to confirm the elemental composition of the bio-
synthesised nanoparticles. It verifies the pres-
ence of silver and may also detect elements as-
sociated with plant-derived capping agents or
sample preparation.

The elemental composition of prepared NPs was
proved EDS analysis that is a critical method to
identify and quantify the element and elements in
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Figure 4: Transmission electron microscopy (TEM) images of
silver nanoparticles (AgNPs) synthesised at 1, 3 and 5 mM
AgNO,. The 1 mM sample showed isolated spherical nanopar-
ticles, the 3 mM sample showed early aggregation and the 5
mM sample exhibited strong agglomeration

a sample (Figure 5). In the EDS spectrum, a sharp
optical absorption peak was found at about 3 keV
characteristic of metallic Ag, thus demonstrating
the reduction of silver ions. An Oxygen (O) sig-
nal, was also present associated with the organic
phytochemicals adsorbed on the surface of the
nanoparticle. The Gold (Au) also got peaks which
could be related to the thin gold coating applied
during sample preparation for making it con-

J I Spectrum 28

cps/eV.

Figure 5: Energy-dispersive X-ray spectroscopy (EDS) spectrum
of the biosynthesised silver nanoparticles (AgNPs) showed a
strong Ag peak at round 3 keV, confirming the presence of Sil-
ver. The 0 peak at 0.52 keV indicates phytochemical capping,
while Au peaks are attributed to the gold coating used before
analysis

ductive. This elemental composition has not only
verified the purity of AgNPs but also revealed the
capping by organic agents.?

The effect of precursor concentration on AgNP
formation was evident across all characterisa-
tion techniques. At 1 mM AgNO,, the nanopar-
ticles showed a sharp UV-Vis SPR peak at 452.5
nm, a relatively narrow DLS distribution with a
Z-average of 238.8 nm and well dispersed parti-
cles in SEM and TEM images. At 3 mM, only slight
changes were observed, including a small red
shift in the UV-Vis peak to 454.0 nm and a modest
increase in DLS size to 256.1 nm, suggesting limit-
ed growth and early aggregation. In contrast, at 5
mM, the UV-Vis peak became broader and strongly
red-shifted to 530.5 nm, while SEM and TEM re-
vealed extensive agglomeration and larger particle
networks. Overall, increasing precursor concentra-
tion led to progressively less stable nanoparticles
with greater aggregation and larger effective par-
ticle size.

Discussion

The present work demonstrates a potential bio-
synthesis of AgNPs with the methanolic extract of
Euphorbia microsphaera. Among the sequentially
obtained fractions, the methanolic extract was
prioritised for green synthesis due to its expect-
ed higher content of redox-active phytochemi-
cals, particularly phenolics and flavonoids, which
are effective in nanoparticle formation and sta-
bilisation. A significant colour change from light
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yellow to deep pink was observed as a main indi-
cation of the formation of AgNPs, corresponding
to the excitation of SPR.%

This reduction is attributed to the presence of
phytochemicals in the extract, mainly phenols
and flavonoids. These molecules act as electron
donors and convert Ag+ to Ag0, which reduces
the ions to elemental silver while capping the
nanoparticles for stabilising them.?¢2”

The interconnection between particle size, sta-
bility and precursor concentration is a key obser-
vation made in this study. Characterisation UV-
VIS spectroscopy as seen in Figure 3b, the UV-VIS
spectra of Ag NPs with a concentration of 1 mM
showed a sharp SPR peak at 452.5 nm, suggesting
the formation of small size and narrow distribut-
ed Ag NPs.?®1In contrast to the previous sample,
the red-shifting of 530.5 nm and broadening in
larger size of at least 5 mM indicates that there
is still a substantial increment in particle size as
well as anisotropy.? This may be caused by com-
petition of nucleation and growth kinetics.

At the lower concentration (1 mM), the high ra-
tio of capping agents to metal ions enabled faster
nucleation and efficient surface coating, thereby
preventing further growth. On the other hand,
at higher concentrations (5 mM), available cap-
ping molecules are no longer present in sufficient
quantities to fully cover excess silver ions; a phe-
nomenon known as ‘capping agent starvation’.
This transition gives rise to a growth dominated
scenario in which particles coalesce via mecha-
nisms such as Ostwald ripening and coalescence
process, reducing their surface energy.2* 3°

The results obtained from spectroscopic study
were confirmed by DLS and TEM measurements.
The 1 mM sample has a > DLS Z-average of 238.8
nm, which is higher than what was found for the
metallic core size in TEM (20-50 nm) and reflect
the hydrodynamic characteristic of DTS. This
hydrodynamic size includes the metallic core,
the solvation shell and the capping layer of phy-
tochemicals.?! This natural coating serves a key
function of steric hindrance needed to preserve
stability. Noticeably, the much larger hydrody-
namic size (> 2000 nm) for the 5 mM sample cor-
relates well with the TEM images which showed
formation of interconnected networks and fused
agglomerates. This observation indicates that in
higher precursor concentration the balance be-
tween electrostatic and steric repulsion forces are

disturbed, leading towards irreversible aggrega-
tion and formation of clusters at micro-scale.

The present findings are in line with previously
reported plant-mediated green synthesis studies,
which have shown that phytochemicals in plant
extracts can serve as both reducing and capping
agents during AgNP formation. Similar to earlier
reports, the synthesis outcome in our study ap-
pears to depend on key reaction parameters such
as extract composition, AgNO, concentration,
mixing ratio, pH, temperature and reaction time,
all of which are known to influence nanoparticle
size, morphology and colloidal stability. Previous
studies have also demonstrated that different
plant extracts may produce AgNPs with vari-
able physicochemical characteristics, even under
broadly similar experimental conditions, reflect-
ing differences in the abundance of phenolics,
flavonoids and other redox-active constituents.
Therefore, the properties observed in the current
work are consistent with the broader literature
on green synthesis, while also highlighting that
optimisation of the synthesis protocol is essential
for obtaining nanoparticles with desirable char-
acteristics.

The effect of precursor concentration on AgNP
formation was evident across all characterisa-
tion techniques. At 1 mM AgNO,, the nanopar-
ticles showed a sharp UV-Vis SPR peak at 452.5
nm, a relatively narrow DLS distribution with a
Z-average of 238.8 nm and well-dispersed parti-
cles in SEM and TEM images. At 3 mM, only slight
changes were observed, including a small red
shift in the UV-Vis peak to 454.0 nm and a modest
increase in DLS size to 256.1 nm, suggesting lim-
ited growth and early aggregation. In contrast,
at 5 mM, the UV-Vis peak became broader and
strongly red-shifted to 530.5 nm, while SEM and
TEM revealed extensive agglomeration and larg-
er particle networks. Overall, increasing precur-
sor concentration led to progressively less stable
nanoparticles with greater aggregation and larg-
er effective particle size.

Although the present study demonstrates the
successful green synthesis of AgNPs using E mi-
crosphaera extract, some limitations should be
acknowledged. First, the scalability of the meth-
od may be constrained by the natural variabili-
ty in phytochemical composition among plant
batches, which can affect nanoparticle formation
and stability. Second, the reproducibility of the
synthesis may vary depending on extraction con-
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ditions, plant origin and seasonal factors. There-
fore, further optimisation and standardisation
will be necessary before considering large-scale
or industrial applications.

Conclusion

This manuscript describes for the first time
in literature an ecofriendly synthesis of silver
nanoparticles using the methanolic extract of
Euphorbia microsphaera. The synthesis meth-
od is simple, environmentally friendly and
highly dependent on precursor concentration.
Complete physicochemical characterisation,
by means of UV-VIS, DLS, SEMTEM and EDS
spectroscopy indicates that a lower precursor
concentration (1 mM AgNO,) is the best one to
produce with spherical shape, monodispersed
and stable AgNPs. These NPs showed a unique
SPR peak at 452.5 nm, with a controlled hy-
drodynamic size. However, using 5 mM gave
severe instability with fusion of particles (co-
alescence) into large interconnected agglom-
erates. The findings of this study demonstrate
that E microsphaera potentially can be used as
an excellent bio-source in the facile, clean and
tuneable fabrication of nanomaterials. Further
studies focusing on the biological efficacy of
these optimised nanoparticles, particularly
against microbial and anti-psoriatic activity,
are warranted to verify their therapeutic po-
tential.
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