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Abstract 
   The current study demonstrates a green, quick and easy method for producing and characterization of 

silver nanoparticles from dehydrated leaf extract of Leucaena leucocephala (Lam-AgNPs) to evaluate its 

antibacterial activity against harmful bacteria, photocatalytic degradation of dyes used in textile dyeing 

industries and antioxidant activity to reduce oxidative stress. The UV-Visible spectra maximum 

absorption peak (λmax) of the Lam-AgNPs was noticed at 436 nm. FTIR vibrational spectra revealed the 

phytoconstituents that cause the reduction and stabilization of AgNPs from the plant extract. The 

average crystallite size was calculated to be 26 nm using the Debye-Scherrer equation with X-ray 

diffraction studies. The EDS spectra screening exposed a high concentration of silver with a weight % of 

71.67 % and atomic % of 30.49 %. TEM studies showed the nano-sized particles that were spherical to 

quasi-spherical in shape and polydistributed in nature. Most particles are spread in the 15-20 nm and 

30-35 nm size ranges. Lam-AgNPs had effective antibacterial action against four tested strains such 

as Staphylococcus aureus, Bacillus subtilis, Pseudomonas putida and Klebsiella pneumoniae by the zone 

of inhibition observed at 20 mm, 19 mm, 15 mm and 16 mm, respectively. The DPPH free radical 

scavenging assay was used to study the antioxidant activity of Lam-AgNPs and the IC50 value calculated 

was 240.70µg/ml. In addition, the photocatalytic activity of biogenic Lam-AgNPs for the degradation of 

Red m5b dye was investigated under solar light irradiation and 100% degradation was noticed after 90 

minutes of reaction. 

Keywords: Green synthesis, DPPH radical scavenging, Transmission electron microscopy, Dye 

degradation, Antibacterial activity. 

 

1. INTRODUCTION 

   Because of their distinct characteristics 

compared to a macroscopic segment, the 

synthesis of novel metal nanoparticles 

necessitates emphasis. Metal nanoparticles 

are useful in various fields, including 

molecular imaging, drug delivery, 

biotechnology, optics, microelectronics, 

materials, medical devices for diagnosis 

and treatment, data storage, catalysis and 

energy conversion [1-8]. Silver 

nanoparticles (AgNPs) are non-toxic, 

inorganic antibacterial agents that have 

been utilized for centuries to destroy over 

500 different types of disease-causing 

microorganisms [9]. Rajan et al. 2015 

reported that AgNPs' non-toxic and 

biocompatible nature had been 

experimentally validated [10]. Antitumor 

effects [11], antibiotics [12], antibacterial 

effects [13, 14], wound dressings [15], 

nitro-aromatic compounds [16], dye 

degradation [17] and sensitivity to identify 

the prevalence of various contaminants 

[18] in industrial effluents are just a few of 

the multipurpose applications of AgNPs. 

This has attained the interest of many 

experts and encouraged them to undertake 

nanotechnology research. In addition, the 

medical domain applications such as 

antibacterial, antifungal, antiviral, 
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antioxidant, anti-inflammatory, anti-

angiogenesis, antiplatelet, antitumor 

anticoagulant, thrombolytic, antidiabetic 

and anticancer activities of AgNPs have 

been reported earlier [19-26].  

   AgNPs have a large surface area to 

volume ratio and outstanding chemical and 

physical properties [27-29]. In most cases, 

the AgNPs generated are highly unstable, 

so adding a capping agent to impart 

stability is required. It has been widely 

noted that adopting a green approach using 

plant materials to synthesize AgNPs often 

results in controlled size and morphology. 

Furthermore, a greener method is cost-

effective, environmentally benign and does 

not necessitate high pressure or 

temperature. Plant-mediated nanoparticle 

synthesis such as the use of medicinal 

plant leaves and fruit extracts has already 

been shown to have the potential to reduce 

Ag
+
 ions into Ag

o
 metallic nanoparticles 

[30-32]. However, there are only a few 

studies reported on the other parts of the 

plants for the same purpose [33, 34]. 

Numerous studies have recently 

demonstrated AgNPs synthesis and a 

variety of applications using plant extracts 

and microbes like Caesalpinia bonducella 

[35], Hagenia abyssinica [36], Mentha 

longifolia [37], Azadirachta indica, Juglans 

regia [38] and Vernonia amygdalina 

[39], Acanthospermum hispidum [40] 

Mangifera indica [41], Saraca asoca [42], 

Ferulago macrocarpa [43], Aspergillus 

Niger [44] and Yeast [45]. Due to the ever-

increasing implications of incompetent 

chemistry practices, research into the green 

synthesis of AgNPs is currently receiving 

much attention. Meanwhile, synthesizing 

AgNPs with plant extracts that are widely 

available from natural sources is still 

considered to be a viable option for 

achieving quick and cost-effective access 

to such a significant material synthesis. 

   Acacia gluaca is a synonym for 

Leucaena leucocephala, and its common 

name is subabul [46]. The plant is a 

medium-sized, fast-growing tree that 

belongs to the Fabaceae family. Leucaena 

leucocephala has outstanding medicinal 

properties such as stomach ache, 

contraception and abortifacient. The 

sulphated glycosylated polysaccharides 

from seeds were found to have significant 

cancer chemo-preventive and anti-

proliferative properties [47]. The seed gum 

is utilized as a binder in tablet formulations 

[48, 49]. These plant extracts have 

antidiabetic, antibacterial and anti-

helminthic properties [50, 51]. The leather 

and cotton industries can benefit from the 

colors derived from this plant [52]. 

Because of its many applications, the plant 

is referred as a miracle tree [53]. 

   Hence, the current study adopted a green 

approach to synthesizing AgNPs using 

dehydrated leaf extracts of Leucaena 

leucocephala, a medicinally important 

plant. The leaf extract is employed as both 

reducing as well as stabilizing agent. The 

principal pollutants used in the textile 

industry are dyes, which are later 

combined with freshwater and deposited 

somewhere on the earth, resulting in water 

and earth pollution. So treating this water 

was an important environmental task. 

Finding novel antimicrobial agents to treat 

most diseases is also a critical challenge. 

Oxidative stress caused by a person's 

lifestyle can also contribute to the 

development of cancer and other diseases. 

So, oxidative stress reduction also has 

significance. Therefore, the purpose of this 

study is to synthesize AgNPs from leaf 

extracts of Leucaena leucocephala (Lam-

AgNPs), characterize the synthesized Lam-

AgNPs and evaluate their photocatalytic 

degradation of textile dye, antioxidant and 

antibacterial activities.  

 

2. EXPERIMENTAL 

2.1. Chemicals 

   Fresh Leucaena leucocephala leaves 

were collected from the Osmania 

University campus, Hyderabad, Telangana, 

India. AR grade silver nitrate was 

purchased from SD Fine Chemicals, 

Mumbai, India. From Himedia 

Laboratories, Mumbai, India, the 
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chemicals used for antibacterial 

investigation were obtained. The glassware 

used in this study was acid-washed, 

followed by a thorough rinse with distilled 

water. The dye was obtained from a small 

dyeing industry in Rajanna Sircilla 

District, Telangana, India. The bacterial 

test strains were procured from IMTECH, 

Chandigarh. India. 

  

2.2. Preparation of Plant Extract  
   The leaf extract was prepared by a 

method similar to that used by Selvaraj et 

al. 2015 [54]. Fresh and disease-free leaves 

from the plant Leucaena leucocephala 

shown in Figure 1a were collected and 

then thoroughly washed under running tap 

water to remove the adhered dust particles 

on the surface, followed by rinsing with 

distilled water. The washed leaves were 

then dried under shade at room 

temperature for 10 days on a filter paper. 

The dried leaves were then crushed into 

small pieces and ground to a fine powder 

using mortar and pestle. The aqueous 

leaves extract of Leucaena leucocephala 

was prepared by mixing 5gm of leaf 

powder with 1000ml of distilled water and 

then incubated overnight at room 

temperature to extract phytochemicals. The 

clear solution with phytochemicals was 

collected by filtering through Whatman 

No.1 filter paper, as shown in Figure 1b. 

The leaf extract filtrate thus obtained was 

collected in a screw-capped bottle and 

stored in a refrigerator, which was later 

used for the green synthesis of Lam-

AgNPs. 

 

2.3. Preparation of Silver Nitrate 

Solution 
   A fresh stock solution of 1mM AgNO3 

was prepared by dissolving the required 

solid AgNO3 in double-distilled water as 

shown in Figure 1c and storing it in a 

brown-colored bottle to prevent photo-

degradation of silver. 

 

 

 

2.4. Synthesis of Lam-AgNPs 

   500ml of leaf extract was added to 500ml 

of silver nitrate solution dropwise at room 

temperature while stirring to synthesize 

Lam-AgNPs. The color of the solution 

changes from pale yellow to dark brown 

after 10 minutes of reaction. The brown 

color in Figure 1d indicates the formation 

of Lam-AgNPs. The characteristic red-

brown color of AgNPs is caused by surface 

plasmon resonance (SPR). To complete the 

reduction, the reaction is allowed to run for 

3 hours. The colloidal Lam-AgNPs 

solution was centrifuged for 15 minutes at 

10000rpm, and the concentrated colloidal 

Lam-AgNPs was collected. To eliminate 

the extra-biological materials, it was 

washed twice by repeating the 

centrifugation with distilled water and 

dried for one day in a hot air oven at 60°C. 

The dried powder was scraped up and 

ground with a pestle to produce a fine 

Lam-AgNPs powder that can be used in 

further research. 

 

2.5. Characterization of Lam-AgNPs 

   After the reaction, colloidal nanoparticle 

suspension is combined with distilled 

water and UV-Vis spectroscopy with 

wavelength range of 200-800 nm is 

employed. The formation of stable Lam-

AgNPs by reducing Ag
+
 ions was 

monitored by UV-Vis spectrum analysis, 

carried out with the Shimadzu UV 2600 

UV-Vis Spectrophotometer. The KBr 

pellet was made from 1mg of synthesized 

Lam- AgNPs compressed with a small 

amount of potassium bromide and used for 

Fourier transform infrared spectroscopy 

(FTIR) examination. The IR Affinity-1, 

Shimadzu Model was used to record the 

FTIR of synthesized Lam-AgNPs with a 

wavenumber range of 4500-500 cm
-1

. The 

X-ray diffraction analysis (XRD) of Lam-

AgNPs is performed using Philips Xpert 

Pro equipment with a Cukα X-ray source, 

40kV, 30mA generator settings and a 

scanning rate of 2
 

min
-1

 in θ=2θ 

configuration. Model ZEISS Special 

edition 18 instrument was used to capture 
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scanning electron microscopy (SEM) 

pictures of synthesized Lam-AgNPs. The 

SEM images are obtained by developing a 

thin film of the colloidal sample 

by dropping a small amount of sample on a 

carbon-coated copper grid and allowing it 

to dry at room temperature. The elements 

that correspond to the peaks in the energy 

distribution are automatically identified 

using SEM coupled energy-dispersive x-

ray spectroscopy (EDS) technology. A 

small amount of metallic nanopowder was 

disseminated in 1ml of distilled water and 

then sonicated for 30 minutes in an 

ultrasonic water bath to produce 

transmission electron microscopy (TEM) 

pictures.  

   A drop of the sample is deposited on a 

carbon-coated copper grid placed on 

parafilm and the excess is drained with 

filter paper and the sample is allowed to 

dry for 5-10 minutes. Later, using the 

Hitachi H-7500 model, the TEM images at 

various magnifications were obtained. 

 

 
Figure 1. (a) Leucaena leucocephala plant (b) aqueous leaves extract of Leucaena 

leucocephala (c) Silver Nitrate solution (d) green synthesized Silver nanoparticles.

2.6. Antibacterial Activity 

   The well-diffusion method [55] was used 

to investigate the antibacterial activity of 

produced Lam-AgNPs. Antibacterial 

experiments were performed on four 

microorganisms, including Klebsiella 

pneumoniae, Bacillus subtilis, 

Staphylococcus aureus and Pseudomonas 

putida using fresh cultures and sterilized 

labware. The bacteria were cultured on 

nutrient agar medium prepared by 

dissolving 2.8gm of nutrient agar in 100ml 

of distilled water and autoclaving. The 

sterilized media was poured into the 

petriplates and allowed to solidify. After 

that, each plate was inoculated with 50µl 

of specific bacteria. A sterile borer was 

used to make wells in various locations on 

the petriplates. Then appropriate samples 

were added and incubated for 12 hours at 

37°C to study the zone of inhibition. 

 

2.7. DPPH Free Radical Scavenging 

Assay 

   The antioxidant activity of Lam-AgNPs 

was tested using the DPPH (2, 2-diphenyl-

1- picrylhydrazyl) free radical scavenging 

assay. Serial dilutions from a stock 

solution of 1mg/1ml in distilled water 

produced five different concentrations of 

synthesized Lam-AgNPs as 25, 50, 100, 

200 and 400 µg/ml. The positive control 

used is ascorbic acid (1mg/1ml). In test 

tubes, 1ml of each concentration was 

mixed with 3ml of methanol solution 

containing 0.1mM DPPH radicals. The 

sample tubes are vigorously shaken and 

kept at room temperature for 30 minutes. 

The absorbance of DPPH was measured 

using UV-Vis spectroscopy at 517 nm. As 

a blank solution, methanol is employed. 

The control sample was a DPPH 

methanolic solution devoid of Lam-

AgNPs. The results are represented 

graphically using MS Excel as IC50 values. 
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A linear regression plot was drawn 

between Lam-AgNPs concentration and 

DPPH inhibition%. The following 

equation was used to compute the 

inhibition% for the radical scavenging 

experiments. 

AA%=[(AControl–ASample)/AControl]x100    (1) 

Here, AA% absorption of antioxidant 

AControl-absorption of the ascorbic acid 

ASample-absorption after addition of Lam-

AgNPs for each concentration. 

 

2.8. Photocatalytic Activity 

   The photocatalytic activity of green 

synthesized Lam-AgNPs was carried out to 

study the degradation of reactive textile 

dye Red m5b while exposed to sunlight. 

The method for photocatalytic activity was 

similar to Venkatesham et al. 2014 and 

Jegadeeswaran et al. 2012 [56, 57]. 1mg of 

dye was dissolved in 100ml distilled water 

and divided into two equal parts in 

beakers. One beaker was marked as a 

control and the other as a sample. 10mg of 

produced silver nanoparticles were directly 

added to the sample beaker and constantly 

stirred under the sunlight. To compare the 

degradation% of the Red m5b dye, a 

control beaker was kept under similar 

conditions. At every 15 minute time 

interval, 4ml of the colloidal dye mixture 

solution was taken and centrifuged at 

5000rpm for 10 minutes to remove Lam-

AgNPs from the colloidal dye solution. 

The dye degradation percentage in the 

collected supernatant was examined using 

UV-Vis spectroscopy. 

 

3. RESULTS AND DISCUSSION 

3.1. UV-Vis Spectroscopy 

   The UV-Vis spectrum [58] of the 

colloidal solution was used to determine 

the bioreduction of Ag
+ 

ions into 

phytochemical-stabilized Ag
o
 by the leaf 

extract of Leucaena leucocephala [59]. 

UV-Vis spectroscopy is the most widely 

used technique for the characterization of 

nanoparticles. The initial color of the 

reaction mixture after adding the leaves 

extract to the aqueous AgNO3 solution was 

colorless. The color of the colloidal 

solution changed from pale yellow to dark 

brown after the reaction. Due to the 

stimulation of surface plasmon resonance 

(SPR), AgNPs exhibit deep brown color 

when the reaction proceeds. Metallic silver 

nanoparticles exhibit the SPR is a 

characteristic optical phenomenon induced 

by the mutual vibration of electrons when 

striking the UV-Visible light. Figure 2a 

shows the UV-Vis spectra of Leucaena 

leucocephala leaf extract and synthesized 

colloidal Lam-AgNPs. The maximum 

absorption peak (λmax) of the Lam-AgNPs 

was observed at 436 nm. Similar UV-

visible spectra results were observed in 

Solanum torvum mediated AgNPs (λmax at 

434nm) reported by Govindaraju et al. 

2010 [60] and Gliricidia sepium mediated 

AgNPs (λmax at 440nm) reported by Raut et 

al. 2009 [61]. The absorbance between 

400-450nm in UV-Vis spectroscopy is the 

characteristic peak for silver nanoparticles 

and the peak designates the development 

of colloidal silver nanoparticles [62, 63]. 

Furthermore, a flat curve indicates that the 

formed colloidal Lam-AgNPs contain 

polydistributed nanoparticles. 

 

3.2. FTIR Analysis 

   The FTIR study revealed shifts and 

variations in the regions of the peaks could 

affect the results. The correlation of the 

vibrational bands with the chemical 

compounds employed in the sample is 

interpreted with the FTIR spectra. It was 

proved by FTIR spectroscopy that the 

phytochemical biomolecules present in 

extracts of Leucaena leucocephala leaves 

are responsible for the reduction and 

stabilization processes of nanoparticles. 

Flavonoids, terpenoids, proteins and 

polyphenols can be found in abundance in 

the dried leaves of the Leucaena 

leucocephala plant. The primary FTIR 

vibrational peaks shown in Figure 2b of 

Lam-AgNPs were observed at 1534cm
-1

, 

1379cm
-1

, 1197cm
-1

, 1056cm
-1

 and 704cm
-

1
. The N-H bending vibrations in the amide 

II links of proteins [64, 65] are represented 
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by the band at 1534cm
-1

, whereas C-H 

rock alkenes are represented by the band at 

1379cm
-1

. The C-N stretching vibrations of 

aliphatic amines or -OH bending vibrations 

of polyphenols induce the strong bands at 

1197cm
-1 

and 1056cm
-1

. The abundant 

involvement of polyphenols [66, 67] as 

capping agents on the exterior of 

nanoparticles could explain the rise in the 

intensity of the band. The peaks at 704cm
-1

 

produced by CH-out plane bending 

vibrations caused by substituted ethylene 

systems -CH=CH. The FTIR spectral data 

of Lam-AgNPs clearly shows that proteins 

and polyphenols are involved in the Lam-

AgNPs reduction process. They serve as 

capping agents for the AgNPs particles 

and stabilize them. The FTIR vibrational 

spectra of Lam-AgNPs reported by 

Gotekar et al. 2018 [68] using the same 

plant Leucaena leucocephala concludes 

the phenolic compounds involvement in 

the stabilization. But a vibrational band at 

3630cm
-1 

was not observed in our FTIR 

spectra, which may be due to differences in 

the plant extract preparation and AgNPs 

synthesis procedure. 

3.3. X-ray Diffraction 

   X-ray diffraction study of green 

synthesized Lam-AgNPs was conducted to 

confirm their crystalline structure. Lam-

AgNPs have four unique 2θ diffraction 

peaks found at 37.72°, 43.88°, 64.13° and 

77.13°. Figure 2c illustrates these 

diffraction peaks are understood to be (1 1 

1), (2 0 0), (2 2 0) and (3 1 1) lattice 

planes respectively. These XRD values 

indicate the face-centric cubic crystalline 

(FCC) structure of Lam-AgNPs [69] 

(JCPDS file:65-2871). The other 

unassigned peaks were arises due to the 

cubic face of AgCl nanoparticles those 

corresponding to the (1 1 1), (2 0 0), (2 2 

0), (3 1 1) and (2 2 2) planes (JCPDS file: 

31-1238). The Debye-Scherer formula was 

used to calculate the crystalline size of the 

produced Lam-AgNPs. The crystallite size 

ranges from 18 to 33 nm, with an average 

size of 26 nm. 

   
  

         
                                          (2) 

   Where D is the crystalline size of Lam-

AgNPs, λ is the wavelength of the X-ray 

source (0.1541 nm), β is the full width at 

half maximum (FWHM) of the diffraction 

peak, K is the Scherrer constant with a 

value of 0.9-1 and θ is the Braggs angle in 

radian. The principal peaks identified in 

XRD data and their lattice parameter 

values were calculated. The average was 

determined to be 4.1, which was very close 

to the standard silver nanoparticle lattice 

parameter value of 4.085. The current 

XRD results suggest the synthesized 

nanoparticles are a mixture of Ag and 

AgCl NPs. The results were confirmed by 

EDS analysis. Similar XRD patterns were 

reported for AgNPs preparations using 

Megaphrynium macrostachyum leaf 

extract by Francois et al. 2016 [70], Ipomia 

batata leaf extract by Awwad et al. 2013 

[71] and Albizia julibrissim flower extract 

by Awwad et al. 2015 [72]. 

Table 1. Lattice parameter values for the 

peaks at 2θ Positions.  

 

3.4. SEM-EDS 

   SEM was used to examine the surface 

morphology of the Lam-AgNPs. As shown 

in Figure 3a, Lam-AgNPs are mainly 

quasi-spherical shaped and nano-sized 

particles with smooth surfaces. The 

elemental composition profile of the 

produced Lam-AgNPs was clearly visible 

in the dispersive energy spectrum in Figure 

3b, indicating the presence of silver as an 

ingredient element. Due to surface 

plasmon resonance [71], metallic silver 

nanoparticles often exhibit an optical 

absorption peak at ~3 keV.  

Position 

[°2θ] 

FWH

M 

[°2θ] 

d-

spacin

g [Å] 

hkl 

Lattice 

parame

ter 

37.72 0.3149 2.3846 111 4.12 

43.88 0.3149 2.0632 200 4.12 

64.13 0.4723 1.4520 220 4.09 

77.13 0.3840 1.2356 311 4.07 
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Figure 2. (a) UV-Vis spectroscopy of (1) Leucaena leucocephala leaves extract (2) Lam-

AgNPs (b) FTIR Spectra of Lam-AgNPs (c) XRD pattern of Lam-AgNPs. 

   Other peaks (C, O) were most likely 

connected to the phytochemical 

components in the leaf extract. The high 

content of the Cl element was due to the 

mixture of AgCl and AgNPs in the 

synthesized material. The table within the 

image of the EDS spectra revealed a high 

concentration of silver with 71.67% as 

weight % and 30.49% as atomic%. 

 

Figure 3. (a) SEM image of Lam-AgNPs (b) Energy dispersive X-ray spectrum (EDS) and 

elemental analysis of Lam-AgNPs. 

3.5. TEM Analysis 

   The size, shape and morphology of the 

particles were studied using TEM 

microscopic instrument analysis. The TEM 

images of the produced Lam-AgNPs 

depicted in Figure 4a showed clear pictures 

of nano-sized particles that were 

polydistributed and monoclinic in nature. 

No aggregation was observed in the TEM 

images of Lam-AgNPs and they have an 

average size of 31 nm, which was greater 

than the size of Lam-AgNPs identified 

with XRD data. Biomolecules from the 

Leucaena leucocephala leaf extract such as 

phytochemicals were found to be 

encapsulating the particles. The size 

distribution of silver nanoparticles is 

depicted in the histogram of synthesized 

Lam-AgNPs shown in Figure 4b.  

   Most particles are spread in the 15-20nm 

and 30-35nm diameter range. Similar TEM 

results were reported by Azarbani and 

Shiravand 2020 and demonstrated that the 

AgNPs were spherical with diameters 

ranging from 14-25nm [43]. Shahin peral 

et al. 2021 synthesized AgNPs using Rosa 

damascena were nearly spherical to quasi-

spherical shape and ranged from 8.6-

49.7nm [73]. 

 

3.6. Antibacterial Activity 

   Silver's well-known inhibitory action has 

been known for several years and used in 

various medicinal applications [74].  
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Figure 4. (a) TEM images of Lam-AgNPs 

nano-sized particles (b) Histogram of the 

size distribution of Lam-AgNPs. 

   The well-diffusion method was used to 

test the antibacterial activity. Lam-AgNPs 

had effective antibacterial action against 

four tested strains such as Staphylococcus 

aureus, Bacillus subtilis, Pseudomonas 

putida and Klebsiella pneumoniae and 

zones of inhibition were observed at 

20mm, 19mm, 15mm and 

16mm respectively. AgNPs of 20nm size 

with antibacterial action against numerous 

gram-negative and gram-positive microbes 

were synthesized using dried leaves of 

Pongamia pinnata [75] and less zone of 

inhibition was observed than our current 

report. However, Suresh Gotekar et al. 

2018 [68] reported a high zone of 

inhibition in the case of AgNPs 

synthesized using the same plant Leucaena 

leucocephala when they used the highest 

concentration of 500 µg/ml against various 

pathogens. The highest activity was 

observed in the case of both gram-positive 

bacteria. The fundamental difference 

between gram-positive and gram-

negative bacteria is the structure of their 

cell walls, which affects their antibiotic 

susceptibility. A gram-positive organism 

has a thick layer of peptidoglycan rather 

than an outer (LPS) membrane. This 

makes it easier for cell-wall active AgNPs 

to get to their target. The same statement 

was supported by the previous report of 

Muthuvel et al. 2020 [76]. The zone of 

inhibition was exhibited as the bar diagram 

shown in Figure 5. 

 

 
Figure 5. Bar diagram of Lam-AgNPs 

indicating the zone of inhibition for four 

tested bacteria. 

   The synthesized Lam-AgNPs exert good 

antibacterial efficacy against all four 

microorganisms tested compared to the 

leaf extract and AgNO3. In the case of 

Pseudomonas putida, high activity was 

observed more than the controlled drug.  

The maximum conductivity of cells treated 

with Lam-AgNPs caused the disruption of 

cell walls and released biological 

components existing inside the cells. The 

same was reported in the antibacterial 

action of nanoparticles on microbes by 

Abebe et al. 2020 [77]. The present study 

with advanced clinical experiments could 

set a new standard for developing 

novel antibacterial medications. 

3.7. DPPH Free Radical Scavenging 

Assay 

   DPPH is an organic nitrogen-centered 

radical and frequently employed to 

diminish the antioxidant's potency. When 

DPPH is dissolved in methanol, it 

produces a purple color and is reduced in 

the presence of antioxidant 

molecules resulting in a colorless methanol 

solution. This approach relies on a 

hydrogen-donating antioxidant to produce 

DPPHH, a non-radical version of DPPH. 
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Synthesized Lam-AgNPs have free radical 

scavenging activity that is dose-dependent. 

Table 2 shows the results of the DPPH 

radical scavenging assay, including 

%inhibition and IC50(µg/ml) values. 

Table 2. DPPH radical scavenging assay 

with % of inhibition and IC50(µg/ml). 

Lam-

AgNPs 

µg/ml 

Abs. 
% of 

inhibition 

IC50 

µg/ml 

25 1.12 15.15 

240.70 

50 0.992 24.84 

100 0.898 31.96 

200 0.620 53.03 

400 0.428 67.57 

Control 1.32 00 

Ascorbic 

acid 
0.058 95.60 

 

   The lowest scavenging activity observed 

was 15.15% and the highest was found to 

be 67.57% of inhibition. The ascorbic acid 

employed as a positive control in this 

investigation inhibited DPPH by 95.60%. 

The IC50 value calculated through the 

linear regression graph is 240.70µg/ml. A 

similar % DPPH of inhibition results were 

noticed by Achytha kumar Biswal et al. 

2020 [78], eventhough they used high 

concentrations of AgNPs. They reported 

that the lowest concentration of the AgNPs 

(5mg/ml) was found to be 19.34±0.15 

which increased to 65.45±0.10 when the 

concentration was increased to 20mg/ml. 

Nsimba et al. 2008 [79] found that 

Chenopodium quinoa and Chenopodium 

album mediated AgNPs exhibited a 

marginal increase in antioxidant activity of 

plant-AgNPs over plant extract and 

suggested that the plant extract is 

responsible for the majority of the 

antioxidant activity. The findings show 

that the green Lam-AgNPs nanoparticles 

serve as free radical scavengers. 

3.8. Photocatalytic Activity 

   Under sunlight irradiation, the photo-

catalytic activity of green synthesized 

Lam-AgNPs was tested using Red m5b 

dye, commonly used in the textile sector. 

The dye degradation was visibly observed 

as the color of the solution changed from 

pink to colorless over time. Red m5b has 

two primary absorption peaks (λmax) at 

510nm and 540nm. The degradation of the 

dye in the presence of biogenic Lam-

AgNPs was monitored by UV-Vis spectra 

that showed a drop in peak intensity after 

90 minutes of exposure to sunlight, as 

shown in Figure 6a. The continuous 

decrease of peak intensity (hypochromic 

shift) implies that the dye solution 

gradually degrades. The color change 

signifies the degradation of organic dye 

under solar light irradiation and the 

reduction of the dye is a 

thermodynamically favourable process. 

The findings show that removing the 

chromophore group from dye molecules is 

due to significant structural changes 

caused by Lam-AgNPs. When exposed to 

sunlight, the control showed no change in 

coloration. For each time interval, the dye 

degradation percent is determined using 

the below formula. 

   Solar light was found to be more 

effective than other irradiation techniques. 

The catalytic degradation process begins 

when sunlight photons strike colloidal 

AgNPs. The earlier reports of degradation 

mechanisms involved the excitation of 

conduction electrons of metallic Ag and 

dyes. The electrons on the particle surface 

are activated by photons that strike the 

nanoparticles in the colloidal mixture when 

exposed to sunlight. The excited electrons 

from the particle surface interact with the 

dissolved oxygen molecules in the reaction 

medium and convert them to oxygen anion 

radicals. These radicals break down the 

organic dye into smaller organic molecules 

and cause degradation quickly. Hence, the 

utilization of green synthesized Lam-

AgNPs in the degradation of organic dyes 

in the presence of solar light proved that 

they are very stable photocatalysts [80]. 

   Dye degradation (%) = [(C0-Ct)/C0] X 

100 where Ct is the concentration of the 

dye solution after t minutes of exposure to 
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sunlight irradiation and C0 is the initial 

concentration of the Red m5b dye. The 

control sample exhibited an initial optical 

density (OD) at 0.129. As shown in Figure 

6b, the percentage of textile dye 

degradation after 15 minutes of reaction 

was 55.81% and increased to 100% after 

90 minutes of reaction exposure. The 

results imply the gradual degradation of 

dye at various time intervals. 

 

 
 

Figure 6. (a) UV-Vis Spectroscopy of degradation of textile dye Red m5b (b) The degradation 

% of textile dye for every 15 mins of the time interval. 

4. CONCLUSION 

   In conclusion, the fabrication of 

nanoparticles has increased interest due to 

the rising demand to bring about safe and 

low-cost methods for nanomaterial 

synthesis. The green synthesis of silver 

nanoparticles has emerged as a simpler and 

better alternative to physical and chemical 

procedures since it is a quick, clean and 

environmentally friendly approach that 

does not require expensive instruments. 

So, developing a natural and 

phytomediated experimental approach for 

nanoparticle manufacturing is becoming a 

significant nanotechnology derivative. 

Leucaena leucocephala leaf extract is 

capable of reducing the ionic Ag to stable 

Lam-AgNPs from silver nitrate solution as 

a precursor. Spectroscopic and 

microscopic techniques such as UV-Vis 

spectroscopy, FTIR, XRD, SEM-EDS and 

TEM were employed to characterize the 

green synthesized Lam-AgNPs. The green 

synthesized Lam-AgNPs were found to be 

spherical to quasi-spherical in shape, with 

an average diameter of 31 nm. According 

to the findings, Lam-AgNPs synthesized 

from Leucaena leucocephala leaf extract 

provide efficient bioactive components for 

bacterial growth suppression. The 

antioxidant activity proved that Lam-

AgNPs are important factors in reducing 

oxidative stress. The photocatalytic 

investigation found that these biogenic 

silver nanoparticles effectively degrade 

Red m5b when exposed to sunlight. 

So, these Lam-AgNPs could be employed 

to treat polluted water as an environmental 

concern. The current method could be 

useful in developing other metal 

nanoparticle-based stable systems. 
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