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Abstract: This present report describes studies on the phytochemical screening and antimicrobial activity of colloidal silver 
nanoparticles (AgNPs) mediated by Laportea aestuans leaf extract in aqueous solution. Herein, AgNPs were facilely 
synthesized using the fresh leaf extract of Laportea aestuans in water. UV-Vis absorption spectrum of as-prepared AgNPs 
shows surface plasmon resonance (SPR) peak at ≈ 453 nm, suggesting successful formation of AgNPs. The X-ray diffraction 
pattern of the AgNPs were consistent with the Bragg’s reflections of AgNPs. Transmission electron microscope revealed that 
the prepared AgNPs are monodisperse, slightly non-aggregated and quasi-spherical in shapes. Phytochemical screenings of the 
leaves of L. aestuans shows presence of important bio-organic molecules that are responsible for the reduction, growth and 
stabilization of as-prepared AgNPs in aqueous solution. Bactericidal effects of the as-prepared biosynthesized AgNPs were 
carried out against pathogenic Gram-negative (Pseudomonas aeruginosa and Salmonella typhi) and Gram-positive (Bacillus 

subtilis and Staphylococcus aureus) bacteria. Biosynthesized AgNPs showed enhanced antimicrobial activity against S. aureus 
(gram positive) and S. typhi (gram negative), compared to B. subtilis (gram positive) and P. aeruginosa (gram negative) at the 
tested concentrations. Impressive antimicrobial activity of L-Ag against the tested pathogens could be attributed to the 
synergistic effects of the biomolecules in the Laportea aestuans plants and silver nanostructures. 
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1. Introduction 

Nanotechnology has expanded over the past few decades 
and its impact span over wide range of applications found in 
material sciences, information technology, food technology, 
and in nanomedicine [1-3]. The latter application has drawn 
much attention due to wide range of methods available for 
treating infectious diseases, viral infections, and antibiotic-
resistant pathogens [4, 5]. The products of nanotechnology 
otherwise referred to as nanomaterials (or nanoparticles) 
have remarkable and exciting properties that are significantly 
different from the same material in bulk, due to their shapes, 
tiny sizes, incredible surface area per unit mass, and quantum 
confinement effects at the nano scale [4-7]. 

Silver nanoparticles (AgNPs) are important member of 
noble metallic (plasmonic) nanoparticles which have been 

extensively studied for their remarkable antimicrobial 
efficacy against bacteria and viruses [8-10]. They have been 
used as important components in several products, which 
include antimicrobial sterilizer, wound dressing, soaps, 
toothpastes and antiseptic sprays among others [11]. 
Different synthetic pathways have been reported for AgNPs 
with structural diversity such as nanospheres, nanoflowers, 
nanotriangles, nanorods, etc., with each structure maintaining 
its distinct optical and electronic properties [12]. Popular 
among the methods that have been reported for the synthesis 
of AgNPs are physical, biological and chemical reduction 
methods [13]. These methods however suffer from 
drawbacks such as the use of toxic chemicals, laborious 
reaction times and expensive equipment among others. 
Research has been swayed towards the use of green synthetic 
method that utilizes plant extracts to synthesize and stabilize 
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colloidal silver nanoparticles in aqueous solution [8, 14]. 
Inspired by the above, low cost and eco-friendly protocol is 

reported in this work to synthesize AgNPs using aqueous 
extract of Laportae aestuans leaves which act as both reducing 
and capping agents. Laportae aestuans, commonly called West 
Indian woodnettle, belongs to the family of the Urticaceae; the 
plant is herbaceous, and grow naturally in new cultivations and 
fallows. They are found throughout Nigeria, Cameroun and 
Garbon [15-17]. Important bioactive molecules like alkaloids, 
tannins, flavonoids, coumarins, saponins, phlobatannins, and 
terpenoids are good reducing and capping agents for the 
preparation of metal nanoparticles [18]. These molecules are 
present from moderate to large concentrations in the leaf 
extract of Laportae aestuans [15-17]. To the best of our 
knowledge, the use of Laportae aestuans for the synthesis of 
AgNPs has not been reported before. 

In this present work, colloidal silver nanoparticles were 
prepared via greener method using leaf extract of Laportae 

aestuans as reductant and capping agent, and its application 
as antibacterial activity against pathogenic microorganisms; 
Gram positive, Bacillus subtilis and Staphylococcus aureus; 
and Gram negative, Pseudomonas aeruginosa and 
Salmonella typhi. 

2. Materials and Methods 

2.1. Materials 

Silver nitrate (AgNO3, AR grade) was purchased from 
Fluka. Antibiotics standard, levofloxacin, was purchased 
from Sigma Aldrich. Phytochemical and antimicrobial 
reagents were all BDH analytical grade. Double distilled 
water was used throughout the experiments. Lyophilized 
cultures of Gram positive (Bacillus subtilis and 
Staphylococcus aureus), Gram negative (Pseudomonas 

aeruginosa and Salmonella typhi) bacteria, and Mueller-
Hinton agar media were supplied by Microbiology unit of 
Adekunle Ajasin University, Akungba, Nigeria.  

2.2. Method 

2.2.1. Phytochemical Analysis of L. Aestuans (Gaud) 

Leaves 

Fresh leaves of L. aestuans (Gaud) were collected from 
Adekunle Ajasin University campus located in Akungba 
Akoko, Ondo State, Nigeria. The plant was identified by Dr. 
O. A. Obembe of Plant Science and Biotechnology 
Department of Adekunle Ajasin University. The well air-
dried leaves were macerated, and then extracted with double 
distilled water. The extraction process requires the leaves to 
be soaked in water for 72 hours, filtered using vacuum 
filtration, and concentrated using rotary evaporator prior to 
phytochemical analysis. The extract obtained was used for 
phytochemical screening as reported below. 

Test for alkaloids (Dragendorff’s test). 

To 1 mL of plant extract, 2 mL of Dragendorff’s reagent 
are added and the result was observed carefully. A prominent 
yellow or orange red precipitate confirms the presence of 

alkaloids [19]. 
Test for carbohydrate. 

1 mL of plant extract was boiled on water bath with 1 mL 
of Fehling solutions. Formation of red precipitate indicates 
the presence of sugar in the plant [20]. 

Test for glycosides. 

Ammonia (10%) and Chloroform (3 mL) were both added 
to the plant extract (2 mL). Formation of pink precipitate 
indicates the presence of glycosides [21]. 

Test for phytosterols (Liberdmann-Burchard's test). 

The plant extract was added to solution of acetic anhydride 
(2 mL), followed by slow addition of 2 drops of concentrated 
sulphuric acid along the sides of the test tube. Formation of 
bluish-green colour indicates the presence of phytosteroids 
and/or steroids [22]. 

Test for Tannins (ferric chloride test). 

A few drops of neutral 5% ferric chloride solution were 
added to the mixture of plant extract and 5 mL of distilled 
water. Formation of blue green color indicates the presence 
of tannins. 

Test for Phenols (Lead acetate) test. 

Extract of L. aestuans was dissolved into small quantity of 
distilled water, followed by addition of 3 mL of 10% acetate 
solution. A bulky white precipitate indicates the presence of 
phenols 

Test for flavonoids. 

Aqueous solution of the plant extract was treated with 
ammonium hydroxide solution. Formation of yellow 
fluorescence indicates the presence of flavonoids. 

Test for coumarins. 

Few quantity of plant extract (1 mL) was treated with 10% 
NaOH (1 mL). Formation of yellow colour confirms the 
presence of coumarins. 

Test for saponin. 

Plant extract (1 mL) was treated with distilled water of 
about 2 mL and shaken for few seconds. Formation of 1 cm 
foam indicates the presence of saponin [23]. 

Test for phlobatannins. 

Few drops of 10% ammonia solution were treated with 0.5 
mL of the plant extract. Appearance of pink color confirms 
the presence of phlobatannins. 

Test for cardiac glycosides. 

Plant extract (1 mL) was treated with mixture of glacial 
acetic acid (2 mL) and few drops of 5% ferric chloride. The 
resulting mixtures was unlayered by adding 1 mL of 
concentrated sulphuric acid. Presence of cardiac glycosides is 
confirmed by formation of brown ring at the solution 
interface. 

Test for terpenoids. 

Mixture of chloroform (2 mL) and concentrated sulphuric 
acid were added plant extract (0.5 mL). Presence of 
terpenoids is confirmed by the formation of red brown colour 
at the interface. 

Detection of fixed oil and fat (Spots test). 

Small quantity of plant extract was pressed between two 
filter papers. Oil stain on the paper indicates the presence of 
fixed oils and fats. 
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2.2.2. Biosynthesis of L. Aestuans Capped AgNPS (L-Ag), 

Figure 1 

40 g of dried, powdered leaves of L. aestuans was added to 
100 mL of double distilled water in a 500 mL conical flask. 
Then the solution was boiled at 50	�  for 60 min. The 
supernatant was separated by filtration using Whatman filter 
paper (125 mm). The extract was stored in the refrigerator at 
4	°C prior to synthesis of AgNPs. 

For biosynthesis of AgNPs, 30 mL solution of 0.01 M 

silver nitrate (AgNO3) was prepared and magnetically stirred 
for 5 min. Then 5 mL of the L. aestuans plant extract was 
added to the solution with continuous stirring. The resulting 
notable colour change from colorless solution to reddish 
brown indicates successful reduction of silver ions (Ag+) to 
silver nanoparticles (Ago), Figure 1. The biosynthesized 
AgNPs was washed with abs. EtOH, dried at room 
temperature for 24 h. Purified AgNPs were dispersed in 
aqueous solution for further characterizations. 

 

Figure 1. Typical one-pot synthetic pathway for the preparation of biosynthesized	AgNPs	�L-Ag�. 

2.3. Characterization of Biosynthesized AgNPs (L-Ag) 

The plant mediated reduction of silver ions was monitored 
by recording the spectra between 200 to 800 nm on a double 
beam (Shimadzu, UV-2550) UV-Vis spectrophotometer. The 
morphology, size and shapes of the as-prepared AgNPs was 
visualized using the 80k Vultra-high-resolution transmission 
electron microscope, TEM, (Zeiss-EM10C). The TEM 
imaging was visualized by dropping the solid sample on 
carbon-coated copper grid. The morphological and 
crystallinity of the nanoparticles were analyzed using X-ray 
diffraction spectroscopy (Philips pan analytical). Phases of 
the synthesized nanoparticles were analyzed using X pert 
high score software. 

2.4. Antimicrobial Activity of Biosynthesized AgNPs 

2.4.1. Standardization of Test Pathogenic Bacteria 

The test organisms which including gram positive, 
Bacillus subtilis and Staphylococcus aureus, and gram 
negative, Pseudomonas aeruginosa and Salmonella typhi, 
were isolated and a colony was emulsified in normal saline 
until its turbidity equals 0.5 McFarland standards which 
approximately equal to 1	x	10�	cfμ/mL organisms present. 

2.4.2. Preparation of the Standard (Levofloxacin) Solution 

Standard solution of levofloxacin drug was prepared by 
adding 0.1 g of levofloxacin into 10 mL of sterile water to 
give 10 μg/mL.  Different concentrations of the standard 
drugs for antimicrobial studies were prepared as follows: 

100 μg/mL: 0.1	mL of 10	mg/mL (standard) $	9.9	mL of 
sterile water. 

50 μg/mL: 5	mL of 100 μg/mL $ 5	mL of sterile water. 
25 μg/mL: 5 mL of 50 μg/mL $ 5	mL of sterile water. 

2.4.3. Preparation of Silver Nanoparticles for Antimicrobial 

Analysis 

Colloidal silver nanoparticles with concentration of 30 
ppm or 30	μg/mL  was prepared and used for the 
antimicrobial analysis. Serial dilution method was used to 
prepare lower concentrations (1.825, 3.25, 7.5, 15, 30 and 50 
μg/mL). 

2.4.4. Antimicrobial Assay (Minimum Inhibition 

Concentration, MIC) 

Antimicrobial screenings of aqueous silver nitrate, 
biosynthesized silver nanoparticles (L-Ag), L. aestuans 
extract, and standard antibiotics, levofloxacin, were carried 
out against test organisms, using well- and disk-diffusion 
methods. Briefly, 1 mL of the test organisms were dispensed 
aseptically into different sterile petri-dishes labelled with 
name of each organism. 25 mL of prepared (molten agar) of 
Mueller-Hinton Agar (MHA) was then poured into the each 
dish containing the 1 mL of standardized organisms, and 
thoroughly swirled for proper mixture (homogenization). The 
media were allowed to solidify. A sterile cork borer was used 
to create wells in the solidified media and 0.2 µL of each 
sample, L-Ag, plant extract, AgNO3 or levofloxacin, was 
then dispersed into the wells aseptically. All the petri plates 
were incubated at 35� for 24 h. The diameter of inhibition 
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zone in mm was measured to determine the minimum 
inhibitory concentration (MIC) and/or minimum bactericidal 
concentration (MBC) of the tested samples on the organisms. 
The measurements were carried out in triplicate for accuracy 
[14]. 

3. Result and Discussion 

3.1. Synthesis and Characterizations 

The plant-mediated synthesis of silver nanoparticles using 
aqueous extract of L. aestuans at room temperature was 
completed within few minutes. In a typical synthesis, the 
colour of AgNO3 and L. aestuans mixture changed from light 
yellow to reddish brown, due to the conversion of mono 
oxidation state of Ag to its zero-valent state (Ag'), Figure 2. 
The growth and stabilization of biosynthesized AgNPs in 
solution was attributed to the presence of bioactive molecules 
present in the leaves of L. aestuans, hence L. aestuans acts as 
a reducing and capping agent to improve the stability, 
dispersibility and activity of AgNPs in solution. Similar 
observations have been reported for bio-reduction of metal 
salts in the presence of plant extracts [24-26]. The as-
prepared AgNPs were purified, lyophilized and characterized 
by UV-Vis, XRD, and TEM. 

 
Figure 2. Visual observation showing L. aestuans leaves, plant extract of L. 

aestuans and colour of biosynthesis of AgNPs after reaction time of 5 min. 

Normalized UV-Vis spectra of L. aestuans extract and 
biosynthesized silver nanoparticles (L-Ag) in water are 
presented in Figure 3. Absorption of spectrum of L. aestuans 
extract revealed bands at around 289 and 320 nm, 
corresponding to the magnitude of resonance delocalization 
(( → (  conjugative characters) in the biomolecules in the 
plant extract [27]. Previous report has shown that absorption 
band around 280 and 330 nm could be due to the presence of 
polyphenols (tannins) and flavonoids, respectively [27]. 
Absorption spectrum of biosynthesized AgNPs has 
absorption maxima in the range of 400 – 500 nm, and peaked 
at 453 nm due to the formation of surface plasmon resonance 
(SPR). The intense absorption peak at *	453 nm indicates the 
successful formation of silver nanoparticles. Absence of the 
absorption peak at 453 nm in the spectrum of L. aestuans 

shows that the observed SPR in L-Ag is due to the successful 
formation of Ag' in solution. 

 

Figure 3. UV-Vis spectra of Laportea aestuans and AgNPs in water. 

Transmission electron microscopy (TEM) technique was 
used to visualize the morphology of the biosynthesized 
AgNPs. Figure 4 shows monodisperse, slightly non-
aggregated and quasi-spherical nanoparticles. The dispersed 
nanoparticles are capped with organic molecules contained in 
the L. aestuans evidenced from the black thin layer coverage 
around the nanoparticles. The biosynthesized nanoparticles 
have an estimated particle size of	25 , 1.4	nm, evidenced 
from the broader absorption peak as observed in UV-Vis 
spectrum of L-Ag, Figure 3. 

The X-ray diffraction of the biosynthesized AgNPs is 
shown in Figure 5. The synthesized AgNPs were crystalline 
in nature with five distinct crystalline diffraction peaks. The 
Bragg’s reflections of silver nanoparticles were observed at 
2- = 38.09° (111), 46.1° (200), 64.3° (220), 78.2° (311) and 
82.1° (222). Broadening of XRD patterns is attributed to 
particle defects occasioned by the presence of organic phases 
on the surface of AgNPs  

 
Figure 4. Transmission electron microscopy (TEM) image of L. aestuans 

capped AgNPs. 



 International Journal of Biomedical Engineering and Clinical Science 2018; 4(2): 58-65 62 
 

 

Figure 5. X-ray diffraction patterns of biosynthesized silver nanoparticles. 

3.2. Phytochemical Analysis 

Bio-organic compositions of L. aestuans leaves 
responsible for the reduction, growth and stabilization of 
AgNPs in solution, were qualitatively verified in aqueous 
solution. It could be observed that important biomolecules 
such as alkaloids, tannins, flavonoids, coumarins, saponins, 
and phlobatannins, are abundantly present in the leaves of L. 

aestuans, Table 1. The results were in good agreements with 
previous study conducted on the leaves of Laportea aestuans 
as reported by Essiett et al [15]. Carbohydrate, terpenoids 
and fixed oil are present in moderate concentrations, while 
biomolecules like glycosides, phenols and 
asteroids/phytosteroids are completely absent. Similar 
observations were also reported in the crude methanol extract 
of L. aestuans leaves [16]. 

Table 1. Qualitative phytochemical analysis of Laportea aestuans. 

Metabolites L. aestuans water extract 

Alkaloids $$$  
Carbohydrates $$  
Glycosides −  
Phytosteroid/steroids −/−  
Tannins +++  
Phenol −  
Flavonoids +++  
Coumarins +++  
Saponins +++  
Phlobatannins +++  
Cardiac glycosides −  
Terpenoids ++  
Fixed oil ++  

+	= 012345, ++	= 	789412:4;<	=1454>:,	 

+++	= 	?@A>92>:;<	=1454>:, −	= 	?@54>: 

Direct antibacterial, antivirulence, and antibiotic 
enhancing activities of alkaloids, flavonoids in several 
important drugs have been extensively studied and reported 
in literature [17, 28]. Terpenoids elicit a wide range of 
therapeutic actions on membrane disruption and inhibition of 
bacterial cell or fungus, hence they have good antibacterial 
and antifungal activities [29, 30]. 

Presence of other bio-active molecules like tannins, 

saponins, coumarins, and phlobatannins are the basis of the 
therapeutic potentials exhibited by L. aestuans against 
several pathogenic microorganisms [31-37]. Also, the 
plurality of hydroxyl and carbonyl groups in the plant extract 
facilitated the reduction and stabilization of AgNPs in 
solution [38], this justified the use of L. aestuans as a 
reducing and stabilizing agent in this work. 

3.3. Bacteriostatic Studies of Biosynthesized AgNPs (L-Ag) 

Bacteriostatic effects of the biosynthesized AgNPs against 
four clinical isolates, B. subtilis and S. aureus, P. aeruginosa, 
and S. typhi, were evaluated using minimum inhibitory 
concentration (MIC) method. Fixed concentration of each 
isolate ( 1	x	10�	CFU/mL ) was separately contacted with 
different concentrations of biosynthesized AgNPs (1.825, 
3.25, 1.75, 15, 30 and 50 μg/mL), and incubated for 24 h. 
The results for the bacteriostatic activities of L-Ag against 
the studied pathogens are summarized in Table 2. 
Bacteriostatic activity of the as-prepared AgNPs against S. 

aureus and S. typhi was recorded at minimum concentration 
of 7.5 μg/mL, while the minimum inhibition concentration 
of 15 μg/mL was observed for both P. aeruginosa and B. 

subtilis. It is noteworthy to mention that concentration of L-
Ag below 7.5 μg/mL  is not potent enough to inhibit the 
growth of the tested microorganisms, indicating that the MIC 
of L-Ag to the pathogens ranged from 7.5 to 15 μg/mL , 
Table 2. Inhibition of the bacteria growth above 7.5 μg/mL 
in the presence of L-Ag could be attributed to the 
simultaneous release of diffusible inhibitory chemical 
compounds, Ag', and bio-active molecules, of the prepared 
L-Ag.  

Table 2. Minimum Inhibitory Concentration (MIC) results on the tested 

organisms at different concentrations. 

Test Organisms 
1.825 

μD/EF 

3.25 

μD/EF 

7.5 

μD/EF 

15 

μD/EF 

Staphylococcus aureus +  +  __  __  
Bacillus subtilis +  +  +  __  
Salmonella typhi +  +  __  __  
Pseudomonas aeruginosa +  +  +  __  

3.4. Antibacterial Studies of L-Ag 

Antibacterial screenings against tested pathogenic 
organisms were also carried out using samples which include 
aqueous solution of AgNO3, L. aestuans extract, and 

biosynthesized L-Ag. Water and antibiotic standard, 
levofloxacin, are used as negative and positive controls, 
respectively. The results of the antibacterial screenings are 
summarized in Tables 3 and 4. Water had no antibacterial 
activity on all the tested organisms as expected. Aqueous 

extract of L. aestuans had maximum zone of 9.57 ± 0.1 mm 
inhibition of against S. aureus, followed by S. typhi with zone 
of inhibition of 8.42 ± 0.3 mm, P. aeruginosa, however has 
the minimum zone of inhibition of 3.12 ± 0.3 mm among the 
tested organisms. The measured inhibition zone of diameters 
for the tested organisms were observed to increased linearly 
as the concentration of L-Ag was increased from 15 to 50 
μg/L . The results suggest that more diffusible inhibitory 
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lethargic Ag' from biosynthesized silver NPs were released 
at higher concentrations, hence silver nanoparticles mediated 
by extract of L. eastuans displayed impressive antimicrobial 
activity against both gram negative and gram positive 
bacteria. Similar trends were also observed when antibiotic 
standard, lexoflaxin, was used as positive control, Table 4. At 
50 μg/L	dosage of L-Ag, highest zone inhibition of ≈25 mm, 
≈19 mm, ≈24 mm, and ≈11 mm were observed for S. 

aureus, B. subtilis, S. typhi, and P. aeruginosa, respectively, 
suggesting that L-Ag showed better antibacterial activity 
against S. aureus (gram positive) and S. typhi (gram 
negative), compared to B. subtilis (gram positive) and P. 

aeruginosa (gram negative). Phongtongpasuk and coworkers 
have also demonstrated that colloidal AgNPs mediated by 
dragon peel extract (DPE) have stronger antibacterial activity 

against S. aureus than P. aeruginosa [14]. Cases of reduction 
of P. aeruginosa sensitivity to broad-spectrum antimicrobial 
agents have also been reported before [39, 40]. The lowest 
zone of inhibition reported for P. aeruginosa among the 
tested pathogens in this work could be attributed to the 
formation of bacterial biofilms, which could lead to limited 
diffusion of L-Ag into the biofilm matrix, or due to possible 
adaptive bacterial response to L-Ag [41-43]. Improved 
bactericidal effect of L-Ag could be attributed to the 
synergistic effects of the biomolecule contents of L. eastuans 
and silver nanostructures. Enhanced antimicrobial activities 
of silver nanoparticles in the presence of plant extracts are 
well documented in the literature [44-47]. The standard 
however had strong activity on all tested organism as shown 
in Table 4. 

Table 3. Zone of inhibition (mean ± SD) of water, L. aestuans leaf extract, and aqueous solution of L. aestuans capped AgNPs (L-Ag) against bacterial 

pathogens. 

Zone of inhibition (mm) 

Bacteria Water Leaf extract (IZ ± SD) 
L-Ag (HD/EF) 

15 (IZ ± SD) 30 (IZ ± SD) 50 (IZ ± SD) 

Staphylococcus aureus NI 9.57 ± 0.1 16.17 ± 0.4 20.21 ± 0.2 25.04 ± 0.3 

Bacillus subtilis NI 7.13 ± 0.5 10.12 ± 0.4 16.06 ± 0.4 19.13 ± 0.4 

Salmonella typhi NI 8.42 ± 0.3 13.14 ± 0.4 18.11 ± 0.4 24.21 ± 0.4 

Pseudomonas aeruginosa NI 3.12 ± 0.3 5.42 ± 0.3 6.02 ± 0.4 11.13 ± 0.4 

NI	 = 	No	inhibition; 	IZ	 = 	inhibition	zones	in	diameter	(mm); 	SD	 = 	standard	deviation; 	L − Ag	 = 	Q. 245:A2>5	capped	AgNPs.  

Table 4. Zone of inhibition (mean ± SD) of antibiotic drug, lexofloxavin, against bacterial pathogens. 

Zone of inhibition (mm) 

Bacteria 
Levofloxacin (HD/F) 

15 (IZ ± SD) 30 (IZ ± SD) 50 (IZ ± SD) 

Staphylococcus aureus 23.57 ± 0.4 29.21 ± 0.2 34.04 ± 0.3 

Bacillus subtilis 25.57 ± 0.4 31.57 ± 0.4 36.57 ± 0.4 

Salmonella typhi 20.57 ± 0.4 26.57 ± 0.4 31.57 ± 0.4 

Pseudomonas aeruginosa 16.57 ± 0.4 19. ± 0.4 23.57 ± 0.4 

IZ	and	SD	as explained above. 

4. Conclusion 

Herein, a sustainable, facile and green method was adopted 
to synthesize AgNPs using Laportea aestuans leaf extract 
which produce spherical shaped AgNPs at ambient 
conditions. The biomolecule contents of L. aestuans served 
as reducing or stabilizing agents for the as-prepared AgNPs. 
The shape, size and crystallinity of the resulting AgNPs were 
confirmed using techniques such as UV- vis spectroscopy, 
XRD and TEM. Results from UV-vis absorption spectrum of 
as-prepared AgNPs shows surface plasmon resonance (SPR) 
peak observed at ≈	453 nm, suggesting successful formation 
of AgNPs. The X-ray diffraction pattern of the AgNPs were 
consistent with the Bragg’s reflections of AgNPs. 
Transmission electron microscope revealed that the prepared 
AgNPs are monodisperse, slightly non-aggregated and quasi-
spherical in shapes. Important bio-organic molecules like 
alkaloids, tannins, flavonoids, coumarins, saponins, and 
phlobatannins were quantitatively verified to be abundantly 
present in the leaves of L. aestuans. Other bioactive 

molecules present in the leaves are carbohydrate, terpenoids 
and fixed oil. The presence of these molecules are 
responsible for the reduction, growth and stabilization of as-
prepared AgNPs in aqueous solution. Bactericidal effects of 
the as-prepared biosynthesized AgNPs were carried out on 
Salmonella typhi, Pseudomonas aeruginosa, Bascillus 

subtilis and Staphyloccocus aureus. Biosynthesized AgNPs 
showed enhanced antimicrobial activity against S. aureus 
(gram positive) and S. typhi (gram negative), compared to B. 

subtilis (gram positive) and P. aeruginosa (gram negative) at 
the tested concentrations. Impressive antimicrobial activity of 
L-Ag against the tested pathogens could be attributed to the 
synergistic effects of the biomolecules in the Laportea 

aestuans plant, and silver nanostructures. 
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