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Silver nanoparticles were prepared through an environmental friendly and cost-effective plant-mediated technique, using 

crude extracts of Welsh onion plant. The synthesized nanoparticles were characterized using UV-vis spectrophotometer, 

powdered X-ray diffractometer (p-XRD), Fourier transform infra-red (FTIR) spectrophotometer, and transmission electron 

microscope (TEM). Silver nanoparticles of different sizes and morphologies were obtained by varying some synthesis 

parameters such as concentrations of AgNO3 (1, 2 and 5 mM) and ratio of the volume of the plant extract to AgNO3 (1:5 

and 1:10) at constant reaction temperature of 80 °C. The difference in the reaction conditions showed significant effects 

on silver nanoparticles obtained. The surface plasmon resonance (SPR) varied with change in concentration of AgNO3 

and the ratio of the AgNO3 to the plant extracts. The lowest SPR appeared around 412 nm (2 mM; 1:10), while the largest 

was achieved around 427 nm (5 mM; 1:10). FTIR results revealed the presence of different characteristic functional groups 

responsible for the bioreduction of silver ions in Welsh onion extract. Transmission electron microscopy (TEM) showed 

that the lowest average particle size of the silver nanoparticles was 3.74 nm (2 mM; 1:10), while the highest was 15.72 nm 

(1 mM; 1:5). Monodispersed spherical shaped nanoparticles were obtained from the 2 mM concentration of the AgNO3, 
while particles with some degree of agglomeration were obtained from 1 and 5 mM concentration. The p-XRD studies 

revealed face centred cubic structures. The nanoparticles obtained from 1 and 5 mM (1:5) gave moderate photo-catalytic 

potentials in the degradation of methyl red dye. However, the photocatalytic property increased with increase in the 

concentration of the precursor salt (AgNO3) from 1 to 5 mM. Gram positive Staphylococcus aureus and Bacillus cereus 

and Gram negative Klebsiela pneumonia and Escherichia coli bacteria strains were susceptible to the silver nanoparticles 

(2 mM). The nanoparticles were most active against E. coli with a minimum inhibitory concentration (MIC) below 

0.05 mg/mL. The silver nanoparticles could become potential compounds in the future antibiotic research.  

Keywords: green synthesis, nanoparticles, antibacterial, photocatalysis. 
 

1. INTRODUCTION  

The small size to large surface ratio and morphology of 

nanoparticles provides them with unique physical and 

chemical properties, which are different from the precursor 

or bulk material [1]. Silver nanoparticles (Ag-NPs) are 

characterised by high electrical and thermal conductivity, 

surface-enhanced Raman scattering, chemical stability, 

catalytic activity and non-linear optical behaviour [2]. These 

properties make them of potential value in inks, coatings, 

microelectronics, and medical imaging [3]. Ag-NPs have 

been extensively reported to exhibit broad spectrum 

bactericidal and fungicidal activity [4]. However, particle 

size, morphology, surface charge, functionalisation, and 

core structure of the nanoparticles determine their cellular 

uptake, cellular activation, as well as intercellular 

distribution of silver nanoparticles through the cell 
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membranes of microbes [5]. Silver nanoparticles of smaller 

sizes tend to release silver ions faster compared to larger 

particles and, thus, are more toxic due to a higher 

concentration of silver ions in the microbial cells [6]. 

Various shapes (cubes, platelets, rods, rings and 

bipyramids) of Ag-NPs have been reported to exhibit 

antimicrobial properties [7, 8]. However, the reports are not 

consistent as to restrict their toxicity in biological media to 

a particular shape of the nanoparticles, rather they are linked 

to the density of the atoms on surface facets of the 

nanoparticles [9]. 

Different physical and chemical methods are employed 

in the synthesis of nanoparticles. Some of these methods are 

not economically feasible and environmental friendly. 

Green methods of nanoparticle synthesis have been 

embraced due to the fact that they provide biocompatible, 

low toxicity and eco-friendly method of synthesis [10]. The 
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use of various aqueous plant extracts and plant slurry in the 

synthesis of silver nanoparticles have been reported [11]. 

The effectiveness of this method is attributed to the presence 

of some secondary metabolites such as terpenoids, 

flavonoids, phenolics, carbonyl compounds, and alkaloids 

in the plant extracts. These components possess reducing 

and stabilizing properties which is utilised in biosynthesis 

of nano-sized materials [12]. The surface characteristics, 

size distribution, and morphology of silver nanoparticles 

can be controlled by controlling the experimental 

conditions. More specifically, the quantity of the plant 

metabolites with reducing ability in the reaction mixture and 

its molar ratio relative to silver precursor are major 

determinant of the physical properties of the resulting nano 

product [13]. 

The substrate of interest in this research is Welsh onion 

(Spring onion), which is also called Allium fistulosum. It 

belongs to the family Amaryllidaceae. The herb is 

indigenous to China, Eurasia and North America [14]. 

Phytochemical screening of the plant extract revealed major 

isolates as flavonoids, fatty acids (with the sulphur 

compounds making up about 82 – 87 % of the total volatiles 

in the distilled oils), carbonyl compounds (aldehydes and 

ketones) constitute only 3.4 % and 7.4 % of the total 

volatiles in the compound and methyl ethyl trisulphide 

(which is the most abundant among all the volatile 

compounds isolated from Welsh onions) [15]. Welsh onion 

has been used as antifungal, antibacterial, antiseptic, anti-

helminthic and antioxidant agents in Chinese medicines due 

to its sulphur containing compounds [16]. Other health 

benefits of the plant include the increase in activities of 

internal organs, enhancement of metabolism, improved 

eyesight, aiding of digestion, and promotion of wound 

healing [17, 18].  

This study aims at the synthesis of Ag-NPs using 

aqueous Welsh onion extract. The effects of the variation in 

the concentrations of precursor on the size and morphology 

of Ag-Nps is reported. The photocatalytic degradation of 

methyl red and the antimicrobial effect of the nanoparticles 

on Gram positive Staphylococcus aureus and Bacillus 

cereus and Gram negative Klebsiela pneumonia and 

Escherichia coli bacteria strains was studied.  

2. MATERIALS AND METHODS 

2.1. Materials 

Welsh Onion leaves was collected from Surat, Gujarat, 

India and identified by a Botanist. Silver nitrate (AgNO3, 

99%, Merck, Germany), methyl red, 3-(4, 5-

dimethylthiazol-2-yl)2,5-diphenyltetrazolium bromide 

(MTT), agar (Merck, USA) were used without further 

purification to conduct all experiments. 

2.2. Preparation of Welsh onion 

The leaves were properly washed with deionized water, 

dried and crushed into fine particles. The particles were 

soaked with 150 mL of deionized water and subsequently 

filtered. The aqueous extract was obtained in a clean 

150 mL beaker and was used for the synthesis of silver 

nanoparticles.  

2.3. Silver nanoparticles (Ag-NPs) synthesis using 

welsh onion extract  

The synthesis of the silver nanoparticles was carried out 

according to reported methods [19, 20]. The reaction 

mixtures consist of different concentrations of AgNO3 (1, 2, 

and 5 mM) with different ratio (1:5 and 1:10) of plant extract 

to AgNO3 solutions. The reaction mixtures were heated at 

80 °C and stirred. Samples were collected at intervals from 

the reaction system to monitor the rate of formation of the 

nanoparticles. Spectrophotometric absorption 

measurements were recorded for each of the trials during the 

reaction time. The appearance of yellow to slight brownish-

yellow colouration in the reaction mixture is indicative of 

the formation of Ag-NPs. In addition, the appearance of a 

surface plasmon resonance (SPR) peak in the range 

400 – 450 nm in the absorption spectrum is significant for 

Ag-NPs [20]. At the end of the reaction, the nanoparticles 

were collected, centrifuged at 10 000 rpm for 15 min and 

dried in an oven at 50 °C for further characterisation. 

2.4. Instrumental characterization of the silver 

nanoparticles 

The formation of the nanoparticles was monitored using 

Varian Cary 300 Bio UV–visible spectrophotometer 

scanned in the range of 200 – 800 nm. The components of 

the extract responsible for reduction of the Ag+ ion to Ag 

were analysed using Bruker alpha-P FTIR 

spectrophotometer (wavenumber range of 

400 – 4000 cm−1).  

The different sizes of the nanoparticles were determined 

using JEOL2100 transmission electron microscope (TEM) 

and Image J software. XPERT-PRO powdered X-ray 

diffractometer (p-XRD) operating on monochromatic Cu 

Kα radiation (K = 1.5406 A˚) at 40 kV and 30 mA at a 2θ 

angle pattern was used to obtain the crystalline size 

nanoparticles in the region of 20  – 80  [21].  

2.5. Photocatalytic degradation of methyl red using 

the silver nanoparticles  

The photocatalytic activity of the silver nanoparticles 

was evaluated using methylene blue (MB). UV light 

irradiation from 15-watt mercury lamp was employed as 

light source. The method employed was according to 

already established procedure [20]. Prior to illumination, 

10 mg of the nanoparticles was added to 100 mL of methyl 

red (20 mg/L) solution. The solution was properly stirred 

and agitated initially in the dark to ensure equilibrium and 

after 1 h was subjected to UV illumination for 2 h. Aliquots 

of solutions were taken after 20, 40, 60, 90 and 120 min and 

analysed with UV-vis spectrophotometer in order to study 

the degradation of the methyl red by the nanocatalyst. The 

individual concentrations of the dyes at those times were 

obtained and percentage degradation obtained using the 

equation: 

Percentage (%) Dye degradation = , (1) 

where Co is the concentration of the dye at the start of the 

reaction and Ct is the concentration at time t. 
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2.6. Antibacterial analysis of the synthesized silver 

nanoparticles 

The antibacterial properties of the nanoparticles were 

evaluated according to reported methods [21, 22]. The agar 

well diffusion method was used for the antibacterial analysis 

of the nanoparticles with slight modification in the standard 

method. The test organisms utilised in this study were 

clinical isolates of Gram-negative, Escherichia coli and 

Klebsiella pneumonia; and Gram-positive Staphylococcus 

aureus and Bacillus cereus bacteria strains. Petri dishes 

were prepared and sterilized and pure culture (106 CFU/mL) 

streaked on them by the aid of a cotton swab. The set up was 

dried for 15 min and 6 mm wells were dug with a cork borer 

at the surface of the plates. The wells were loaded with 

0.5 mg/mL concentrations of the nanoparticles and one of 

the well contained ciprofloxacin as the positive control drug. 

The plates were then incubated at 37 °C for 24 h. 

Appearance of purple colouration after addition of approx. 

10 μL of 1.25 mg/mL of 3-(4, 5-dimethylthiazol-2-yl)2,5-

diphenyltetrazolium bromide (MTT) revealed the growth of 

microbes. Zones of inhibition measured in mm were seen as 

sensitivity of the test microorganisms towards the 

nanoparticles. Duplicate experiments were made to 

reproduce results as mean ± S.D and values < 6 mm were 

considered inactive against microorganisms.  

The MIC was determined according to reported 

methods [22] using a concentration of (0.05, 0.1, 

0.25 mg/mL) of the silver nanoparticle. 

3. RESULTS AND DISCUSSION 

The reaction of the silver nitrate salt (AgNO3) with the 

Welsh onion plant extract (WPE) is expected to proceed 

following the steps shown in Eq. 2 and Eq. 3, with the 

components of the aqueous plant extracts acting as reducing 

agents: 

AgNO3 → Ag+ + NO−; (2) 

WPE 

e− + Ag+ → Ag0 . (3) 

3.1. UV-Vis spectroscopy  

The formation of AgNPs was confirmed by the 

observation of the surface plasmon resonance (SPR) bands 

which could be influenced by the size, morphology, 

composition, aggregation, and dielectric environment of the 

prepared nanoparticles [23, 24]. In this study, the 

concentrations of AgNO3 were varied and the temperature 

of reaction was maintained in order to obtain varying sizes 

of AgNPs. The surface plasmon resonance (SPR) band was 

first observed after 60 min at 417 nm for the 1 mM AgNO3 

(1:5) solution, and after 90 min at 418 nm for 1 mM AgNO3 

(1:10) solution as shown in Fig. 1 a and b respectively. The 

surface plasmon resonance bands appeared after 60 and 

45 min for the 2 mM of silver nitrate solutions with 1:5 and 

1:10 ratios around 418 nm and 412 nm respectively (Fig. 2). 

Using 5 mM of AgNO3 solutions with 1:5 and 1:10 ratios, 

the SPR bands occurred after 45 min at 423 and 427 nm 

respectively as shown in Fig. 3. 

The absorption peaks were red shifted with increasing 

concentration in solutions with 1:5 ratio, indicating increase 

in particle size with concentration. However, in the 1:10 

ratio, there was a blue shift of the absorption maximum with 

increase in concentration from 1 to 2 mM due to a decrease 

in particle size and a red shift in absorption maximum for 

5 mM which is ascribed to increase in particle size [24]. 

Among the three concentrations, it was observed that the 

solution of 5 mM with 1:10 ratio has the largest SPR band, 

which suggests the presence of larger sized nanoparticles. 

While the SPR band obtained from 2 mM AgNO3 solution 

at 1:10 ratio has the lowest wavelength and, thus, the 

smallest sized nanoparticles. The SPR bands obtained from 

solutions with 2 mM of AgNO3 were uniform with narrower 

peaks, which suggested monodispersity of the nanoparticles 

without aggregation [25].  

The absorbance/intensity increased with concentration 

owing to the increasing amount of Ag nanoparticles with the 

concentration of precursor AgNO3. A decrease in intensity 

is ascribed to depletion of stable nanoparticles and possible 

agglomeration [26]. The SPR band for the solution with 1:5 

ratio from the 5 mM AgNO3 has the highest intensity 

(Fig. 3 a) compared to the others. This could be attributed to 

the availability of more silver ions that were reduced to 

nanoparticles (NPs). 

In general, SPR bands obtained using 2 mM AgNO3 

were more uniform and sharper than those obtained using 1 

and 5 mM AgNO3 concentration, signifying the presence of 

smaller sized nanoparticles with monodispersity.  
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Fig. 1. Absorption spectra of nanoparticles: a – synthesized using 1:5 ratio of plant extract to AgNO3; b – 1:10 ratio of plant extract to AgNO3 

(at 1 mM AgNO3 concentration) 
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Fig. 2. Absorption spectra of nanoparticles: a – synthesized using 1:5 ratio of plant extract to AgNO3; b – 1:10 ratio of plant extract to 
AgNO3 (at 2 mM AgNO3 concentration) 
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Fig. 3. Absorption spectra of nanoparticles: a – synthesized using 1:5 ratio of plant extract to AgNO3; b – 1:10 ratio of plant extract to 

AgNO3 (at 5 mM AgNO3 concentration) 

 

This observation was contrary to some earlier studies, 

which reported decrease in the wavelength of the SPR bands 

and increase in the sharpness of the absorption peaks [27] 

with increase in the concentration of AgNO3. 

3.2. Fourier transform infrared (FTIR) analysis  

Fourier transform infrared (FTIR) analysis has become 

an essential tool for exploring the surface of nanoparticles, 

as it confirms the presence of biomolecules which functions 

as capping and stabilization agents for the nanoparticles. In 

the FTIR spectrum of the leaf extract, broad peak around 

3212 cm-1 is assigned to the stretching vibrations of OH 

groups of phenols or alcohol components of the plant 

(Fig. 4). Similar peak was observed in the spectrum of the 

nanoparticles around 3268 cm-1 indicating the participation 

of alcoholic or phenolic components of the plant extract in 

the capping and stabilising of the nanoparticles. The sharp 

peak around 2918 cm-1 is assigned to the stretching 

vibrations of aliphatic CH groups (alkanes) in the plant. This 

peak also appeared in the spectrum of the nanoparticles 

around 2921 cm-1. The peak around 2101 cm-1 was due to 

vibration arising from the presence of C≡C groups in the 

plant extract, while that of C=C groups appeared around 

1571 cm-1. In the spectrum of the nanoparticles, these peaks 

occurred around 2112 and 1603 cm-1 respectively.  

The peaks in the range 1013 – 1238 cm-1 was assigned 

to the stretching vibration of C–O and C–N groups in the 

plant extract, and they appeared in the range 

1024 – 1292 cm-1 in the spectra of the nanoparticles. 

 
Fig. 4. FTIR spectrum 

The appearance of similar peaks in the spectrum of the 

plant extracts at a higher or lower wavenumber in the 

spectrum of the nanoparticles confirms the absorption of the 

plant components on the surface of the nanoparticles 

[28 – 31]. Table 1 presents a summary of the functional 

groups present in the aqueous extract of Welsh onion plant 

and on the surface of the nanoparticles. 
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Table 1. Functional groups present in the Welsh onion plant and 

nanoparticles  

Functional 

groups  

Frequency cm-1 
Intensity 

Welsh onion plant WoAgNPs 

OH 3212 3268 strong, broad  

C–H 2918 2921 strong  

C≡C 2101 2112 variable  

C=O 1729 1739 strong  

C=C 1571 1603 strong  

C–O 1238 1292 strong  

C–O, C–N 1013 1024 strong  

C–Cl  803 816 strong  

3.3. TEM analysis of WoAg-NPs  

The TEM images of the synthesized Ag-NPs are 

presented in Fig. 5 and Fig. 6, and size range as well as the 

average particle sizes are summarised in Table 2.  

 

a 

 

b 

Fig. 5. TEM images and particle size distribution histogram of the 

AgNPs obtained using 1 mM AgNO3 and at: a – 1:5; 

b – 1:10 volume ratio of aqueous plant extract to AgNO3 

Table 2. Size distribution of AgNPs from different precursor conc 

Conc. of 

precursor 

(AgNO3), mM 

Ratio of 

substrate to 

precursor 

Av. size 

AgNPs, nm 

Size range, 

nm 

1 
1:5 15.72 6.20 – 41.97 

1:10 13.39 1.26 – 78.39 

2 
1:5 8.03 3.05 – 12.59 

1:10 3.74 1.89 – 9.47 

5 
1:5 10.29 5.42 – 18.81 

1:10 14.22 6.32 – 24.96 

The data showed that the smallest average nanoparticle 

sizes (8.03 and 3.74 nm) were obtained from the solution of 

2 mM of AgNO3 with 1:5 and 1:10 ratio of plant extract to 

AgNO3 respectively. However, the solution of containing 

1 mM of AgNO3 (1:5) gave the largest average particle size 

of 15.72 nm.  

 

a 

 

b 

Fig. 6. TEM images and particle size distribution histogram of the 

AgNPs obtained using 2 mM AgNO3 and at: a – 1:5; 

b – 1:10 volume ratio of aqueous plant extract to AgNO3 

 

a 

 

b 

Fig. 7. TEM images and particle size distribution histogram of the 

AgNPs obtained using 5 mM AgNO3 and at: a – 1:5; 

b – 1:10 volume ratio of aqueous plant extract to AgNO3 

Silver nanoparticles obtained from the solution of 

1 mM AgNO3 (1:10), gave a wide range of particle sizes in 

the range 1.26 – 78.39 nm. The large nanoparticles were 

observed as nanoblocks, while the smaller nanoparticles 
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tend to grow on the existing large particles (Fig. 5 b). This 

could be as a result of weak surface interaction which 

initiated growth aggregation of smaller particles to form 

larger ones [32]. Nanoparticles obtained from solution of 

2 mM AgNO3 were monodispersed with very good 

spherical morphology (Fig. 6). Generally, from the results 

presented in Table 2, there was no correlation between the 

increase in the concentration of the AgNO3 precursor and 

the sizes and shapes of the silver nanoparticles. This was 

different from results obtained from other plant mediated 

synthesis of silver nanoparticles [33, 34], as increase in the 

concentration of AgNO3 in the reaction mixture is expected 

to result to a decrease in the average sizes of the 

nanoparticles obtained [35]. 

3.4. Powder X-ray diffraction (p-XRD) studies  

The p-XRD patterns of the AgNPS are shown in Fig. 8. 

The diffraction peaks at 39.08, 64.39 and 76.50  are 

assigned to the (111), (220) and (311) planes of face centred 

cubic silver nanoparticles.  

 

Fig. 8. pXRD patterns of the WoAgNPs obtained using different 

concentrations of precursor AgNO3 and at different ratio of 

precursor to plant extract 

The peaks at 32.73, 46.14, 53.86, 57.50 and 67.61  are 

reflections of (200), (220), (311), (222) and (400) of cubic 

structured AgCl [36]. Other peaks in the diffraction pattern 

could be as a result of precipitation of some bio-materials 

within the system. In addition, the appearance of more peaks 

with increasing concentration of the precursor AgNO3 may 

be due to incomplete reduction of the compounds and the 

presence of Ag2O. The reaction conditions, substrate type 

and other factors immensely affect the biotransformation of 

Ag+ ions to AgCl. 

Generally, the biological extracts contain different 

compounds and ions which, upon reaction with precursor 

compounds, may give rise to different nanoparticles with   

diverse shapes. In this study, the Welsh onion produced 

mixture of spherical Ag/AgCl nanoparticles of very small 

sizes. There are other reports of Ag/AgCl nanoparticles with 

different shapes, which result from various reaction 

conditions. Patil et al. [37] reported spherical Ag/AgCl 

nanoparticles with diameter between 10 – 30 nm obtained 

using the Sasa borealis leaf extract as stabilizing and 

capping agent. In another report, AgCl nanoparticles was 

reported with size of about 12 nm which are comparable to 

the sizes reported in this study [38]. Helmlinger et al. [39] 

reported the existence of silver nanoparticles of different 

sizes and shapes under different reaction methods. 

3.5. Photocatalytic activity of WoAgNPs  

Photocatalytic activity of silver nanoparticles is 

attributed to the migration of charges on the surface of the 

nanoparticles when irradiated by an electromagnetic 

radiation leading to interfacial transfer between the metal 

and dielectric medium [26]. The photocatalytic behaviour of 

the silver nanoparticles obtained from the solution of 1 and 

5 mM of AgNO3 (1:5) was monitored at different intervals 

using a UV-vis spectroscopy. The degradation of the 

organic dye (methyl red) was measured at 438 nm, and the 

differences in absorbance were obtained and presented in 

Fig. 9 and in Table 3.  

 

a 

 

b 

Fig. 9. Degradation of methyl red using WoAg-NPs obtained 

from: a – 1 mM; b – 5 mM AgNO3 using ratio 1:5 of 

AgNO3 to aqueous leaf extract  

Table 3. Percentage degradation of methyl red using WoAgNPs 

Time, min 

1 mm (1:5) 5 mm (1:5) 

Absorbance 
% 

degradation 
Absorbance 

% 

degradation 

0 0.6824 – 1.0082 – 

20 0.6601 3.26 0.9983 1.00 

40 0.6423 5.87 0.9023 10.50 

60 0.6423 5.87 0.8610 14.60 

90 0.6413 6.02 0.8610 14.60 

120 0.6410 6.07 0.7939 21.25 

The results showed that in the first 20 min of the 

reaction, only 3.26 % degradation of methyl orange dye was 

obtained for the 1 mM precursor concentration and 1.00 % 
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for 5 mM AgNO3 solution. In the overall time of the 

evaluation, the highest degradation obtained was 6.07 % for 

the particles obtained using 1 mM concentration and 

21.25 % for the ones derived using 5 mM WoAg-NPs. 

3.6 Antibacterial analysis 

Silver has over the years been known for its good 

antimicrobial property and has been utilized for the 

production of antibiotics such as Silverderm and in water 

treatment. However, the existence of antibiotic resistant 

microbes necessitated continued research towards the 

development of novel antibiotics. Plant mediated silver 

nanoparticles have been reported to exhibit antimicrobial 

properties [19, 40, 41]. The silver nanoparticles obtained 

from 2 mM of AgNO3 (1:10) solution were assessed against 

Gram positive Staphylococcus aureus and Bacillus cerues 

and Gram negative Kleb.pneumonia and E.coli bacteria 

strains. The choice of the bacterial strains was due to their 

pathogenic potentials as food or water contaminants leading 

to gastrointestinal disorders [41]. The results are shown in 

Table 4. 

The bacterial organisms were susceptible to silver 

nanoparticles at a concentration of 0.5 mg/mL in aqueous 

solution. The antibacterial activity of the nanoparticles was 

determined as a function of inhibitory zones which was in 

the range 11.1 – 19.8 mm. E.coli was most susceptible to the 

silver nanoparticles while B.cereus was the least 

susceptible. The antibacterial results of the silver 

nanoparticles were higher than previously reported in 

literature [42].  

Table 4. Antibacterial results of AgNPs (Zone of inhibition in 

mm) 

Samples S.aureus B.cereus K.pneumonia E.coli 

WoAgNPs 17.3 ± 0.7 11.1 ± 1.2 15.4 ± 0.3 19.8 ± 1.2 

Ciprofloxacin  20.0 ± 1.4 25.8 ± 0.0 23.0 ± 0.0 25.0 ± 0.7 

Water  R R R R 

Ciprofloxacin is the standard antibacterial drug used in this analysis and 

it served as a positive control whereas water is used as negative control. 
R = resistant. The values (in mm) represent the mean of double 

replications and their standard deviation.  

The antibacterial results were classified according to the 

following scale: inhibition zones down to 9 mm, inactive; 

9 – 12 mm, moderately active; 13 – 18 mm, active; above 

18 mm, very active [18]. Based on the scale, the 

nanoparticles could be said to be very active against E. coli, 

active against K. pneumonia and S. aureus and moderately 

active against B. cereus at a concentration of 0.5 mg/mL. 

The minimum inhibitory concentration of the silver 

nanoparticles against the microbes was evaluated using 

concentrations of 0.05 – 0.25 mg/mL and presented in 

Table 5.  

Table 5. Minimum inhibitory concentration (MIC)  

Samples S.aureus  B.cerues  K.pneumonia  E.coli  

AgNPs  < 0.05 0.1 0.1 < 0.05 

Ciprofloxacin  < 0.05 < 0.05 < 0.05 < 0.05 

From the result, the nanoparticle gave MIC results 

lower than 0.05 mg/mL against Staphylococcus aureus and 

E. coli, while the MIC results of particles against Bacillus 

cereus and Klebsiella pneumonia was 0.1 mg/mL. Hence, 

the nanoparticles are more active against E. coli than the 

other bacteria strains. 

4. CONCLUSIONS 

Silver nanoparticles were prepared via plant-mediated 

technique using different volumes of crude extracts of 

Welsh onion plant and different concentration of AgNO3. 

The nanoparticles showed varying sizes and morphology, 

which depicted the change in the reaction conditions used. 

From 2 mM precursor concentrations, spherical 

nanoparticles of about 2.00 – 13.00 nm size range was 

obtained, but the other concentrations (1 and 5 mM) gave 

nanoparticle with larger sizes and some degrees of 

agglomeration. The p-XRD studies revealed the formation 

of face centred cubic phase of Ag nanoparticles and with 

AgCl peaks. FTIR results showed the presence of different 

functional groups responsible for the bioreduction of silver 

ions in Welsh onion plant extract. The nanoparticles 

obtained from 1 and 5 mM (1:5) of AgNO3 solution showed 

moderate photo-catalysts potentials in the degradation of 

methyl orange dye. The photocatalytic ability increased 

with increase in concentration of the precursor AgNO3 salt 

from 1 to 5 mM. Gram positive Staphylococcus aureus and 

Bacillus cereus, and Gram negative Klebsiella pneumonia 

and Escherichia coli bacteria strains were susceptible to the 

silver nanoparticles obtained from 2 mM (1:10) of AgNO3 

solution. The nanoparticles were most active against E.Coli 

with an MIC of 0.05 mg/mL. The silver nanoparticles may 

become lead compounds in future antibiotic research. 
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