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ABSTRACT  
 
Silver nanoparticles were synthesized in this study using Al-Ankabut's home 
extract as the reducing and capping agent. To the best of our knowledge, this 
study is the first in Iraq. The nanoparticless were characterized using UV-visble, 
FT-IR, XRD, and SEM methods. The surface plasmon resonance peaks in 
absorption spectra for silver colloidal solution showed an absorption peak at 
435 nm in a UV-visible spectrum. The functional biomolecules, such as protein 
hydrolysates obtained from the protein-rich spider cobweb were responsible 
for the capping, and stabilization of the AgNPs were characterized by FT-IR. The 
XRD results suggested that the crystallization of the bio-organic phase occurs on 
the surface of the silver nanoparticles or vice versa. The broadening of peaks in 
the XRD patterns was attributed to particle size effects and the average particles 
size of about 35 nm was calculated using the Dubai-Scherrer equation. The silver 
nanoparticles synthesized (in Baghdad) using Al-Ankabut's home extract were 
scanned using SEM. It was shown that a silver nanoparticle is spherical in 
morphology. The results of the present study showed that silver nanoparticles 
synthesized by Al-Ankabut's home extract had effective antibacterial activities 
on the test isolates as indicated by the diameter of their zone of inhibition. The 
inhibition zone was 16 mm for Enterobacter cloacae, Bacillus cereus, 
Staphylococcus aureus, Streptococcus spp. and Candida tropicalis; 17 mm for 
Escherichia coli and Klebsiella pneumonia; and 14 mm for Proteus mirabilis, 
Pseudomonas aeruginosa, Candida albicans, Candida glabrata and Candida 
parapsilosis. Whereas the test showed that silver nitrate solution and Al-
Ankabut's home extract had no effect on the tested isolates. Silver nanoparticles 
synthesized by Al-Ankabut's home extract had effective antifungal activities on 
Aspergillus flavus and Fusarium oxysporum as indicated by the diameter of their 
radial growth. The radial growth of A. flavus reduced from 9 cm for control to 
2cm at 15% concentration of silver nanoparticles in the culture media. Whereas 
the radial growth of F. oxysporum reduced from 7 cm for control to 1cm at 15% 
concentration of silver nanoparticles in the culture media. The study revealed 
silver nanoparticles synthesized using Al-Ankabut's home extract could serve as 
a therapeutic agent for human microbial infections.    
 
Key words: Al-Ankabut's home extract, silver nanoparticles, antimicrobial 
activity, multi-drug resistance microbes. 

 
 
INTRODUCTION 
  
The green synthesis of nanoparticles has continued to 
receive unprecedented attention due to the simplicity of 

the process, less handling of chemicals and eco-
friendliness     ( Salem     et al., 2014 ).   In    addition,     the  
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availability of several biological 
macromolecules/substances, which can serve as capping 
and stabilization molecules for the green synthesis of 
nanoparticles, has also contributed to the steady rise of 
this process. Several researchers have used bacteria, fungi, 
algae and plant extracts for the green synthesis of metal 
nanoparticles (Shivaji et al., 2011; Augustine et al., 2014; 
Shanmugam et al., 2014; Nazeruddin et al., 2014; 
Rajeshkumar et al., 2014; Raliya and Tarafdar, 2014; Al-
Kalifawi, 2016; Mishra et al., 2014; Lateef et al., 2015a; 
Lateef et al., 2015b). However, there is dearth of 
information on the use of metabolites of arthropods for the 
green synthesis of nanoparticles. Arthropods form the 
phylum Arthropoda, which consists of the insects, 
arachnids, myriapods and crustaceans. 

Arthropods are characterized by their jointed limbs and 
cuticle made of a-chitin and calcium carbonate (El-Batal et 
al., 2015). It has been estimated that the number of 
arthropod species varies between 1,170,000 and 5–10 
million, accounting for over 80% of all known living animal 
species (Cutler, 1980). The four major groups of 
arthropods are: Chelicerata (spiders and scorpions), 
Crustacea (shrimps, lobsters, crabs), Tracheata (insects 
and myriapods), and the extinct trilobites (Ødegaard, 
2000).  

There are approximately 40,000 species of spiders in the 
World (Ruppert et al., 2004) out of nearly 1.7 million 
described species of plants, animals, fungi, bacteria, and 
protists (Insect Identification, 2015). Spiders are 8-legged 
creatures that have chitinous coverings and two body 
regions: the cephalothorax (head and thorax as one 
external unit) and the abdomen (Denver Museum of 
Nature and Science, 2015). Unlike the insects, they lack 
antennae. Instead, they have various hairs that penetrate 
their chitinous covering. 

Spiders have been described as the pre-eminent silk 
craftsmen among arthropods, which are best known for 
producing aerial orb webs that are used for capturing 
flying insects. The silk threads that are woven into arrays 
of structures are constructed by spiders for wide range of 
purposes such as simple lifelines and shelters, for 
moulting, protection of egg sacs and webs. The fibers 
produced by orb web spiders have been ranked among the 
strongest, stretchiest, and toughest biomaterials known to 
man. They are instantaneously assembled from liquid 
protein feedstock inside the spiders’ bodies (Glime, 2013). 
Spider cobweb had been previously reported to be rich in 
amino acids, including glycine and alanine and large 
amounts of pyrrolidine (Blackledge et al., 2011). Spiders’ 
silk has been a biomaterial used by man for different 
applications, such as wound healing because of the 
presence of vitamin K (Roozbahani et al., 2014) and 
antimicrobial activities (Heimer et al., 1988; Chakraborty, 
2009; Gomes et al., 2010). Therefore, the present study 
tends to extend the frontiers of biotechnological 
applications of spiders, particularly the utilization of their 
cobwebs.  

During the Hijrah, Prophet Muhammed (sws) migrated 
from Makkah to Madina in the year 622 A.D. One of the 
best trackers of the Quraish, a man named Abu Karz, 
traced the footprints of Muhammed, the Prophet of Islam 
(sws) to the cave of Thaur. However, when some men 
came near the mouth of the cave, they saw that its 
entrance was blocked by a spider's web and some wild 
pigeons had laid eggs in a nest at the entrance. The men 
knew that the spider and pigeons would not have made 
their homes there, if there had been anyone in the cave. 
Also, if the web had been there before, it would have been 
damaged if someone had entered the cave. They therefore 
returned without looking inside. By this miracle Allah 
(swt) protected His beloved messenger. This story 
described in The Holy Quran, Surah Al- Tawbah, Verse: 40 
(In the name of Allah, most gracious, most merciful, If you 
help him not, then know that Allah helped him even when 
the disbelievers drove him forth while he was one of the 
two when they were both in the cave, when he said to his 
companion, ‘Grieve not, for Allah is with us.’ Then Allah 
sent down His peace on him, and strengthened him with 
hosts which you did not see, and humbled the word of 
those who disbelieved, and it is the word of Allah alone 
which is supreme. And Allah is Mighty, Wise). 

Cobweb is also mentioned in the Holy Quran, Surah Al-
Ankabut, Verse 41, which states ''In the name of Allah, 
most gracious, most merciful, The example of those who 
take allies other than Allah is like that of the spider who 
takes a home. And indeed, the weakest of homes is the 
home of the spider, if they only knew'' . Therefore, In Iraq 
the spider its so-called Ankabut of the Prophet and the 
spider web called Al-Ankabut's home savior of the 
Messenger of Allah (Figure 1). 

The present study aims to evaluate the biosynthesis of 
the silver nanoparticles using Al-Ankabut's home extract 
and also, their antimicrobial activity against various 
human multi drug resistant pathogenic bacteria, yeasts 
and fungi. 
 
 
MATERIALS AND METHODS 
 
Collection of pathogens 
 
Multiple antibiotic-resistant isolates were collected from 
microbiology diagnosis laboratory, Al-Numan hospital. 
They included Escherichia coli, Proteus mirabilis, Klebsiella 
pneumonia, Streptococcus sp., Enterobacter cloacae, 
Bacillus cereus, Pseudomonas aeruginosa, Staphylococcus 
aureus and pathogenic yeasts Candida albicans, Candida 
glabrata, Candida parapsilosis and Candida tropicalis. Fungi 
included Aspergillus flavus and Fusarium oxysporum 
obtained from Central Service Laboratory of College of 
Education for Pure Science, Ibn -Al- Haitham.  These 
isolates were identified by standard biochemical tests and 
API 20 C, API 20 E, API 50 CHB, API Staph kit and Vitek 2 
compact system were used (Frebourg et al., 1988).  
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Figure 1: The entrance of the cave of Thaur was blocked by Al-Ankabut's home and some wild pigeons had laid 
eggs in a nest at the entrance.   

 

 
 

Figure 2: Shows the collection of Al-Ankabut's home from a residential building by using a stick. 

 
 
Al-Ankabut's home extract 
 
Al-Ankabut's home extracts used in this study were 
obtained from a residential building using a stick to collect 

the webs (Figure 2). The webs were taken to the 
laboratory and washed thoroughly using distilled water to 
remove dust and other extraneous materials. The washed 
web   was   allowed   to  air-dry  at room temperature (30 ±  
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Figure 3: Preparation of Al-Ankabut's home extract. 

 
 

 
 

Figure 4: Biosynthesis of silver nanoparticles using Al-Ankabut's home extract. 

 
 
2ºC) and kept in air-tight container until further use 
(Figure 3). 
 
 
Biosynthesis and characterization of AgNPs 
 
The Biosynthesis of AgNPs was carried using hydrolyzed 
Al-Ankabut's home (Figure 4). The modified method of 
Tszydel et al. (2009) was used to hydrolyze the Al-
Ankabut's home. About 0.1 g of Al-Ankabut's home was 

weighed and hydrolyzed with 10 ml of 0.1 M NaOH at 90ºC 
for 1 h. The hydrolyzed Al-Ankabut's home was allowed to 
cool and then centrifuged at 4000 rpm for 30 min. The 
supernatant obtained designated as Al-Ankabut's home 
extract was used to synthesize AgNPs as previously 
described by Lateef et al. (2015a). About 1 ml of Al-
Ankabut's home extract was added to the reaction vessel 
containing 40 ml of 1 mM silver nitrate (AgNO3) solution 
for the reduction of silver ion. The reaction was carried out 
in  static  condition  at  room temperature (30±2ºC) for 2 h.  
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Figure 5: The change in color after addition of Al-Ankabut's home extract to silver nitrate. (A) After addition, (B) 
After two hours of reaction. 

 
 
The formation of AgNPs was monitored through visual 
observation of change in color (Figure 5).  
 
Characterization of silver nanoparticles 
 
UV-Vis spectra analysis 
 
The reduction of pure Ag+ ions was monitored by 
measuring the UV-Vis spectrum of the reaction medium 
after 30 min. UV-Vis spectrophotometer is procured from 
Shimadzu. A small aliquot of the sample was taken for UV-
Vis spectrum analysis (350-750 nm). The maximum 
absorbance spectrum of As-Ag nanoparticles was observed 
at 455 nm. 
 
 
Fourier transform infra red spectroscopy (FT-IR)  
 
FT-IR measurements were carried out using 8300 FT-IR 
Shimadzu Spectrophotometer in the range of 4000 to 400 
cm-1. After complete reduction of AgNO3 ions by Al-
Ankabut's home extract, the mixture was centrifuged at 
10000 rpm for 10 min to remove protein or other 
bioorganic compounds that were present in the solution. 
The silver nanoparticles pellet obtained was air dried. The 
dried nanoparticles were mixed with the potassium 
bromide (KBr) to form thin pellets and were used for FT-
IR analysis in transmittance mode. 

X-Ray diffraction (XRD) analysis 
 
The resulting solution of the developed nanoparticles of 
silver was centrifuged at 10,000 rpm for 30 min. The solid 
residues of Ag NPs were washed twice with deionized 
distilled water and then dried at 80ºC to obtain powder Ag 
NPs used for X-ray powder diffraction measurements. The 
powder X-ray diffraction (XRD) patterns were recorded on 
(Shimadzu XRD-6000) with copper radiation (Cu Kα, 
1.5406 Å) at 40 kV and 30 mA (Bykkam et al., 2015). 
 
 
SEM analysis of silver nanoparticles 
 
Scanning Electron Microscopic (SEM) analysis was done 
using (Inspect S 50) SEM machine. Thin films of the sample 
were prepared on a carbon coated copper grid by simply 
dropping a very small amount of the sample on the grid. 
 
 
Determination of antimicrobial activity  
 
The antimicrobial activity of silver nanoparticles was 
tested using standard agar well diffusion method (Valgas 
et al., 2007). The wells were made using sterile cork-borer 
under aseptic conditions. The inocula were prepared by 
diluting the overnight cultures with 0.9% sodium chloride 
to  0.5 McFarland   standards  and  were  swabbed onto the  
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Figure 6: UV-Vis absorption spectra of Silver nanoparticles synthesized by using Al-Ankabut's home extract with 
0.1 mM silver nitrate. 

 
 
plate. Synthesized solutions were loaded on the marked 
wells with the help of micropipette under aseptic 
conditions and incubated at 37ºC for 24 h. The zone of 
inhibition was measured and expressed in millimeters. 
The antifungal activity of  silver nanoparticles was tested 
as described by Moore (1974). 
 
 
RESULTS 
 
The Formation of metal nanoparticles by reduction of the 
aqueous metal ions during exposure of Al-Ankabut's home 
extract may be easily followed by UV–Vis spectroscopy 
(UV- shimadzu spectrophotometer). UV-Vis absorption 
spectrum of silver nanoparticles in the presence of Al-
Ankabut's home extract is shown in Figure 7. The surface 
plasmon resonance peaks in absorption spectra for silver 
colloidal solution showed an absorption peak at 435 nm in 
a UV-visible spectrum, suggesting that the nanoparticles 
were dispersed in the aqueous solution with no evidence 
for aggregation in UV-Vis absorption spectrum (Figure 6). 
 
 
Fourier transform infra red spectroscopy 
 
The                  FTIR                 absorption               spectrum 

(Figure 7https://link.springer.com/article/10.1007/s132
04-015-0492-9) showed distinct peaks at 3298, 2359, 
2089, and 1635 cm−1, indicating that proteins were the 
capping and stabilization molecules in the synthesis of 
AgNPs. The bands 3298 and 1635 are typical of N–H bond 
of amines, and C=C stretch of alkenes or C=O stretch of 
amides, respectively. It can therefore be concluded that 
protein hydrolysates obtained from the protein-rich 
spider cobweb were responsible for the capping and 
stabilization of the AgNPs (Stuart, 2004; Roozbahani et al., 
2014). 
 
 
Powder x-ray diffraction 
 
The XRD patterns of Ag-NPs: The X-ray diffraction patterns 
of the Ag-NPs synthesized using AgNO3 and Al-Ankabut's 
home extract as the reducing and capping agent are shown 
in Figure 8. All the reflections correspond to pure silver 
metal with face centered cubic symmetry. The reflections 
were indexed as (111), (200), (220) and (311) with the 
corresponding 2θ values of 38.12, 44.31, 64.46 and 76.98, 
respectively (JCPDS 04-0783). The intensity of peaks 
reflected the high degree of crystallinity of the silver 
nanoparticles. However, the diffraction peaks were broad 
indicating     that     the   crystallite    size   is very small. The  

 

https://link.springer.com/article/10.1007/s13204-015-0492-9
https://link.springer.com/article/10.1007/s13204-015-0492-9
https://link.springer.com/article/10.1007/s13204-015-0492-9
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Figure 7: Fourier transform infra red spectroscopy image of silver nanoparticles synthesized by using Al-
Ankabut's home extract with 0.1 mM silver nitrate. 
 
 

 
 

Figure 8: X ray diffraction of Silver nanoparticles synthesized by using Al-Ankabut's home extract with 0.1mM 
silver nitrate. 
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Figure 9: SEM micrographs of silver nanoparticles synthesized by Al-Ankabut's home extract. 

 
 

 
   

Figure 10:  EDX characteristic spectrum obtained for silver powder. 

 
 
average particle size of Ag-NPs can be calculated using the 
Debye - Scherrer equation (Langford and Wilson, 1978): 
 
D = K λ / β cosθ  
Where K is the Scherrer constant with value from 0.9 to 1 
(shape factor), λ is the X-ray wavelength (1.5418 Å), β is 
the width of the XRD peak at half-height, θ is the Bragg 
angle and D is the grain size. From the Scherrer equation, 
the average crystallite size of Ag-NPs is 35 nm.  
 
SEM analysis of silver nanoparticles 
 
The     silver    nanoparticles  synthesized by the help of Al- 

Ankabut's home extract were scanned by SEM as shown in 
Figure 9. It shows that silver nanoparticles seem to be 
spherical in morphology and particles form cluster. It is 
easy to observe that the examined particles consist of a 
number of smaller objects of a few micrometers in size. 
However, we did not manage to examine the structure of 
the observed nanoparticles because of difficulties 
connected with getting higher magnification. Figure 10 
shows a standard EDX spectrum recorded on the examined 
sample. In the middle part of the presented spectrum, a 
strong peak is located at 3 KV. This maxima is directly 
related to the silver characteristic line L. The maximum 
located   on   the  left   part of the spectrum at 0.2 kV clearly  
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Table 1: Shows the elements in silver nanoparticles. 
 

Element AN Series [wt.%] [norm. wt.%] [norm. at.%] 

Carbon 6 K-series 0 0 0 
Silver 47 L-series 75.13866 100 100 
  Sum: 75.13866 100 100 

 
 
Table 2: The inhibitory activity of the Ag-NPs synthesized by Al-Ankabut's home extract against the tested microbes as demonstrated by 
diameters of the inhibition zone (mm)*. 
 

Isolated microbes 
Zone of Inhibition 

Silver nitrate sol. Al-Ankabut's home extract Al-Ankabut's home extract / Ag-NPs 

Enterobacter cloacae 0 0 16 
Escherichia coli 0 0 17 
Klebsiella pneumonia 0 0 17 
Proteus mirabilis 0 0 14 
Pseudomonas aeruginosa 0 0 14 
Bacillus cereus 0 0 16 
Staphylococcus aureus 0 0 16 
Streptococcus spp. 0 0 16 
Candida albicans 0 0 14 
Candida glabrata 0 0 14 
Candida parapsilosis 0 0 14 
Candida tropicalis 0 0 16 
Candida tropicalis    

 

* Zone of inhibition, including the diameter of the cup plate method (8.0 mm) .The recorded value is mean value of 3 replicates.  

 
 
comes from carbon. Quantitative analysis proved high 
silver contents (100%) in the examined samples; the result 
is shown in Table 1. 

The data in Table 2 and Figures 11-13 show that silver 
nanoparticles synthesized by Al-Ankabut's home extract 
had effective antibacterial activities on the test isolates as 
indicated by the diameter of their zone of inhibition. The 
inhibition zone was 16 mm for E. cloacae, B. cereus, S. 
aureus, Streptococcus sp. and C. tropicalis; 17 mm for E. 
coli, and K. pneumonia; and 14mm for P. mirabilis, P. 
aeruginosa, C. albicans, C. glabrata and C. parapsilosis. 
Whereas the test showed that the silver nitrate solution 
and Spider's web extract had no effect on the tested 
isolates.   

The data in Table 3 and Figures 14 and 15 show that 
silver nanoparticles synthesized by Al-Ankabut's home 
extract had effective antifungal activities on the A. flavus 
and F. oxysporum as indicated by the diameter of their 
radial growth. The radial growth of A. flavus reduced from 
9 cm for control to 2cm at 15% concentration of silver 
nanoparticles in the culture media. Whereas the radial 
growth of F. oxysporum reduced from 7 cm for control to 1 
cm at 15% concentration of silver nanoparticles in the 
culture media. 
 
 
DISCUSSION 
 
Silver nanoparticles are nanoparticles of silver, which are 
in the range of 1 to 100 nm in size. Silver nanoparticles 

have unique properties which help in molecular 
diagnostics, in therapies, as well as in devices that are used 
in several medical procedures. The major methods used 
for silver nanoparticle synthesis are the physical and 
chemical methods. The problem with the chemical and 
physical methods is that the synthesis is expensive and can 
also have toxic substances absorbed onto them. To 
overcome this, the biological method provides a feasible 
alternative. The major biological systems involved in this 
are bacteria, fungi, and plant extracts. The major 
applications of silver nanoparticles in the medical field 
include diagnostic a and therapeutic applications. 

The synthesis of metal and semiconductor nanoparticles 
is an expanding research area due to the potential 
applications for the development of novel technologies. 
Generally, nanoparticles are prepared by a variety of 
chemical methods which are not environmentally friendly. 
We have reported a fast, convenient and extracellular 
method for the synthesis of silver nanoparticles by 
reducing silver nitrate with the help of Spider's web 
extract. The nanoparticless were characterized using UV-
visble, FT-IR, XRD, and SEM methods. The surface plasmon 
resonance peaks in absorption spectra for silver colloidal 
solution showed that the absorption maximum was at 435 
nm. The functional biomolecules, such as the FTIR 
absorption spectrum 
(Figure 7https://link.springer.com/article/10.1007/s132
04-015-0492-9) showed distinct peaks at 3298, 2359, 
2089, and 1635 cm−1, indicating that proteins were the 
capping   and   stabilization molecules in the synthesis of  

https://link.springer.com/article/10.1007/s13204-015-0492-9
https://link.springer.com/article/10.1007/s13204-015-0492-9
https://link.springer.com/article/10.1007/s13204-015-0492-9
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Figure 11: The antibacterial effect of Silver nanoparticles synthesized by Al-Ankabut's home extract (A), Al-
Ankabut's home extract (B) and Silver nitrate solution (C), using the test bacterium Staphylococcus aureus. 
 
 

 
 

Figure 12: The antibacterial effect of Silver nanoparticles synthesized by Al-Ankabut's home extract (A), Al-
Ankabut's home extract (B) and Silver nitrate solution (C), using the test bacterium Klebsiella pneumonia. 

 
 
 
AgNPs. The bands 3298 and 1635 are typical of N–H bond 
of amines, and C=C stretch of alkenes or C=O stretch of 
amides, respectively. It can therefore be concluded that 
protein hydrolysates obtained from the protein-rich 
spider cobweb were responsible for the capping and 
stabilization of the AgNPs. It can be inferred that the 
carboxylate groups obtained from alkaline degradation of 
cobweb would be a reducing agent for the generation of 
AgNPs, while COO− and NH2

+ groups stabilized the AgNPs 
and prevented their precipitation (Stuart, 2004; 
Roozbahani et al., 2014). The XRD results suggested that 
the crystallization of the bio-organic phase occurred on the 

surface of the silver nanoparticles or vice versa. The 
broadening of peaks in the XRD patterns can be attributed 
to particle size effects and the average particles size of 
about 35 nm.  

The results showed that silver nanoparticles synthesized 
by Al-Ankabut's home extract had effective antibacterial 
activities on the test isolates as indicated by the diameter 
of their zone of inhibition. The inhibition zone was 16 mm 
for E. cloacae, B. cereus, S. aureus, Streptococcus sp. and C. 
tropicalis; 17 mm for E. coli, and K. pneumonia; and 14 mm 
for P. mirabilis, P. aeruginosa, C. albicans, C. glabrata and C. 
parapsilosis.    Whereas    the   test   showed  that the silver  
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Table 3: The antifungal effect of the Ag-NPs synthesized by Al-Ankabut's home extract against the tested fungi as 
demonstrated by diameters of the growth (cm)*. 

 

Isolated microbes 
Diameter of growth 

Control 5% 10% 15% 

Aspergillus flavus 9 7 4 2 
Fusarium oxysporum 7 2 1.5 1 

 

* Radial growth of fungi (cm).The recorded value is mean value of 3 replicates.  

 
 

 
 

Figure 13: The antibacterial effect of Silver nanoparticles synthesized by Al-Ankabut's home extract (A), Al-
Ankabut's home extract (B) and Silver nitrate solution (C), using the test yeast Candida albicans.  

 
 

 
 

Figure 14. The antifungal effect of Silver nanoparticles synthesized by Al-Ankabut's home extract against 
Aspergillus flavus.  
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Figure 15: The antifungal effect of Silver nanoparticles synthesized by Al-Ankabut's home extract against 
Fusarium oxysporum. 

 
 
 
nitrate solution and Spider's web extract had no effect 
against the tested isolates as shown in Table 2 and Figures 
11-13. 

Also, the results showed that silver nanoparticles 
synthesized by Al-Ankabut's home extract had effective 
antifungal activities on the A. flavus and F. oxysporum as 
indicated by the diameter of their radial growth. The radial 
growth of A. flavus reduced from 9 cm for control to 2cm at 
15% concentration of silver nanoparticles in the culture 
media. Whereas the radial growth of F. oxysporum reduced 
from 7 cm for control to 1 cm at 15% concentration of 
silver nanoparticles in the culture media. From the 
obtained results so far, it can be said that the silver 
nanoparticles synthesized by Al-Ankabut's home extract 
has another mechanism to kill bacteria, which is not found 
in Al-Ankabut's home extract. This finding is agreement 
with the result obtained by Lateef et al. (2015), who found 
no antibacterial activity of Al-Ankabut's home extract 
against most of the studied bacterial isolates.  

The mechanism of the inhibitory effects of Ag ions on 
microorganisms is partially known. Some studies have 
reported that the positive charge on the Ag ion is crucial 
for its antimicrobial activity through the electrostatic 
attraction between negative charged cell membrane of 
microorganism and positive charged nanoparticles 
(Hamouda et al., 2000; Dibrov et al., 2002; Dragieva et al., 
1999). In contrast, Sondi and Salopek-Sondi (2004) 
reported that the antimicrobial activity of silver 
nanoparticles on Gram-negative bacteria was dependent 

on the concentration of Ag nanoparticle, and was closely 
associated with the formation of ʻpitsʼ in the cell wall of 
bacteria. Then, Ag nanoparticles accumulated in the 
bacterial membrane caused the permeability, resulting in 
cell death. However, because those studies included both 
positively charged Ag ions and negatively charged Ag 
nanoparticles, it is insufficient to explain the antimicrobial 
mechanism of positively charged Ag nanoparticles. 
Therefore, it is expected that there is another possible 
mechanism. Amro et al. (2000) suggested that metal 
depletion may cause the formation of irregularly shaped 
pits in the outer membrane and change membrane 
permeability, which is caused by progressive release of 
lipopolysaccharide molecules and membrane proteins. 
Also, Sondi and Salopek-Sondi (2004) speculate that a 
similar mechanism may cause the degradation of the 
membrane structure of E. coli during treatment with Ag 
nanoparticles. Although their inference involved some sort 
of binding mechanism, still unclear is the mechanism of the 
interaction between Ag nanoparticles and component(s) of 
the outer membrane. Recently, Danilczuk et al. (2006) 
reported Ag-generated free radicals through the ESR study 
of Ag nanoparticles. It is supposed that the antimicrobial 
mechanism of Ag nanoparticles is related to the formation 
of free radicals and subsequent free radical induced 
membrane damage (Gavanji, 2013).  

The results of the present study support the hypothesis 
that Ag nanoparticles can be prepared in a simple and 
cost-effective  manner  and  are suitable for formulation of  
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new types of bactericidal materials.  
 
 
Conclusions 
 
This study provides evidence that Al-Ankabut's home 
extract stabilize nanoparticles and may be ideal candidates 
for future studies exploring their use in biomedical and 
pharmacy applications.  
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