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Abstract 
The use of plants as a source for the biosynthesis of nanoparticles is a recent 

development in nanotechnology because it is safe, easy and available. 

In this study, silver nanoparticles AgNPs were synthesis from Oleracea Capitata 

extract through mix 10ml of extract plant with 90ml (1mM) of the silver nitrate 

(AgNO3) after incubation at room temperature for 12h a color mixture change to 

dark brown, then   the results characterization of AgNPs determined shown that 

the ranged  peak 419 nm by using UV- visible spectroscopy, the results showed 

AgNPs spherical shape and their size ranged from 27.2 to 33 nm by using 

transmission electron microscopy (TEM), also FTIR determine presence of  the 

functional groups of silver nanoparticles from rang 597.93 to 2972.31, the Ag-

NPs inhibitory effect determined against Streptococcus pneumonia 

14mm,Salmonella typhi18mm by used well diffusion method. 
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1. Introduction 

Nanotechnology is a science concerned with the process of manufacturing small 
particles that are within the nanoscale, which ranges from 1 to 100 
nanometers(Rafique et al,2017) At least one or two dimensions of those particles 
within this scale(Abdelghany et al,2018) Nanoparticles have unique properties 
that differ from the corresponding bulk materials (Shah  et al,2015) In the last 
years, different metal NPs such as silver (AgNPs), gold (AuNPs palladium (PdNPs), 
and platinum (PtNPs) had gained importance in nanomedicine (Vinay et al., 2020). 

Among this metals nanoparticles, silver nanoparticles (AgNP) have gain over 
attention due to antibacterial activity, anti-inflammation effect and may be  used in 
different fields include biological, pharmaceutical and physical fields  for example 
the ointment or cream containing silver nanoparticles used to treatment bacterial 
infections of wounds and burns(Khandel et al,2018).  

The nanoparticles synthesis through different methods including Chemical, 
physical (Kiran et al., 2020) the chemicals method are flammable, toxic, and leads 
to a danger for human health and the environment (Dakhil, 2017). Therefore, there 
was earnest need for used clean, safety, eco-friendly, and low cost methods which 
include biological synthesis of AgNPs (Aondona, 2018).  

The biosynthesis of AgNP  may  be obtained through used  bacteria, yeast,  
actinomycetes, fungi  and plant (Siddiqi et al,2018) The plant extract  contain the 
secondary metabolites or reducing agents which responsible for nanoparticles 
biosynthesis, Plants have multiple metabolic substance that can aid in stabilizing , 
capping and  reducing silver ion to nano form of AgNP, this type of synthesis 
depends upon the availability of protein  or particular enzymes in plant extract 
(Tashi et al,2016) ; Sharma et al,2019). 

The cabbage originally from Asia and Europe. It has important immunological and 
biological activities also has various chemical components  and  It is source of 
minerals, electrolytes, vitamins anti-oxidant compound (sulforaphane, flavonoids 
etc.) and dietary fibers (Tamileswari et al,2015; Singh et al,2018) the  different 
Brassicaceae members for their reducing capacity, for controlled synthesis of 
AgNPs and to explore better performing varieties with higher antimicrobial 
potential (Molnar et al,2020) therefore  this  study aimed to detected antibacterial 
effect of silver nanoparticles which synthesis from B. oleracea leaves by green 
process. 

2. Materials and Methods  

2.1. Bacterial Sample Collection  

Bacterial Clinical samples Streptococcus pneumonia  collected from sputum of 
pneumonia patient  while Salmonella typhi collected from  stool from Patients 
attending the Salah al-Din General Hospital, Tikrit, Iraq, during the period from 
April  2021 to October 2021, The bacterial isolates identification by compact 
VITEK2 technique (BioMerieux –France). 
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2.2. The green synthesis method of silver nanoparticles 

Collection, preparation and process of plant Cabbage aqueous 

The Brassica Oleracea Capitata plant was collected from a local vegetable market 
in October 2021.  

Preparation of Cabbage aqueous extract  

The Cabbage extract and silver nitrate done according to (Tamileswari et al, 2015), 
The Aqueous extract was prepared through weighing 25 gram, then  It was washed 
in  deionised H2O, dried, cut into small pieces and  boiled in 150 ml of deionized 
water in  a hot plate and allow the water to reach a boil on the hot plate for 10 
minutes, then the extract filtered by using Whitman filter No.1, at end the extract 
kept at 4°Cuntil used  

While Preparation of 1mM silver nitrate  solution through Added 0.01529 mg of 
AgNo3 to100 ml of deionised H2O in flask then coated it in aluminum foil to 
prevent the silver nitrate solution to auto-oxidation 

Biosynthesis of Silver nanoparticle using by cabbage aqueous extract 

Added  90 mL of 1 mM of silver nitrate (AgNO3) solution to 10 ml of vegetable 
extract in a 250 mL beaker/Erlenmeyer flask.,then incubate it at room 
temperature for 12h  for  allow nanoparticle synthesis (Tamileswari et al, 2015). 

Characterization of synthesis silver nanoparticles  

The green synthesis of Ag-NPS have been character according to (Saleh et al, 2021 
anD Hamzah, et al, 2018) methods  with some modify through used some 
techniques  including. 

Spectrophotometry  

It Used For detect the surface specific plasmon resonance band. The sample 
prepared by transferring 2 ml of silver nanoparticles solution to cuvette 
spectrophotometry, then recorded the absorbance at a wavelength ranging 
between (200-800) nanometers after calibrating it (Thermo Electron Corporation, 
USA).  

Transmission electron microscopy (TEM)  

The silver nanoparticles solution drops were put on a carbon-coated copper mesh 
or plate, then the plate was dried with a Whatman filter paper and allowed to dry, 
the sample was examined. Average size and shape of the AgNPs at a magnificati 
force of 130,000 × and 80 kV. 

Fourier transmission infrared spectroscopy (FTIR)  

The sample AgNs solution was centrifuged at 1000 rpm for 20mints with washed it 
through used deionized water to get rid of the residue, then the dried Nano 
powder was used for  examined with FTIR  spectra  of AgNPs in ranging from 750 
to 4000 cm-1 and with a resolution of 4 cm-1.  
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The bacterial inhibitory effect of silver nanoparticles  

It determined through fllowing the well diffusion method with some modifications, 
the medium  Muller Hinton agar plates preaperd according to manufacturer’s 
instruction, , 100 μl of the bacterial suspension (1 x 108) was spread on plate 
through used sterile cotton swab and wells diameter 6 mm made in this plates by 
used A sterile cork borer(avarage5wells for each plate) then transfered 100 μl for 
each Ag-NPs concentrations (100,75,50,25) to those well In addition to cabbage 
extract as control , then after incubated The plates  at 37°C for 18-24 hours, 
inhibition zone of AgNPs against pathogenic bacteria in this study was measured in 
millimeter(Saleh et al,2021). 

3. Result and discussion  

The use of bio-green metallic nanoparticles has increased due to their availability 

for wide scale processing, non-toxicity and usability (Sharma et al., 2019), the 
studies have been conducted that dealt with the green synthesis of silver 
nanoparticles using fungi, bacteria and various plant extracts Due to able to reduce 
metallic compounds into their own nanoparticles (Manosalva et al., 2019) and 
Plant extracts are best capping agent for silver nanoparticles’ stabilization 
(Alfuraydi et al, 2019) the  plants have been shown to transform metal ions into 
metal nanoparticles through their reductive metabolite capacity (Usmani et al., 
2019). 

In this study  demonstrated the first indicator synthesis AgNPs  from cabbage 
extract started  change the color from pale watery to dark brown as figure 1  after 
12h incubation of mixture which contain 10ml of cabbage with 90 ml AgNO3 
(1Mm) due to reduction of silver ion to silver nanoparticle this result agree with 
(Fahimmunisha et al., 2020).which  refer to the first indication of the synthesis of 
silver nanoparticles is the color change of the reaction light yellow solution to dark 
brown ,Color intensity observation is mainly because of the surface plasmon 
resonance excitation (SPR) in the SNPs.  

Figure 1: The color change of silver nanoparticles (A) Brassica Oleracea Capitata plants 
extracts, (B) 1mM aqueous silver nitrate solution (AgNO3), (A+B before incubation) silver 

nanoparticles Brassica Oleracea Capitata extracts before incubation, (A+B after 
incubation) silver nanoparticles Brassica Oleracea Capitata extracts after 12 h incubation. 
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The  Figure 2 shows UV-Vis absorption which is  one of the most widely used 
techniques for structural characterization of silver nanoparticles , it was  showed 
the sharp peak around about 419nm ,this result near from result Tamileswari et al 
2015which indicated AgNPs peak 428nm through used UV-spectroscopy.also 
Ansar etal 2020 found the peak of AgNps synthesis from  Brassica oleracea is 
415nm. 

Figure 2. Shows UV-Vis absorption of silver nanoparticles synthesis from cabbage 

  

The TEM result  appeared in Fig.3 which  showed that the AgNPs spherical shape 
nanoparticleswith size between 27.2 to33 nm homogenous distribution this result 
agree with result Ansar etal 2020 found  average diameter of 20 nm of silver 
nanoparticles , with relatively homogenous distribution while Saleh et al 2021 
detected the SNPs spherical shape with size a range of 18.7-26.2 nm Also  Deb 
20214 wich detected silver nano synthesis from cabbage the  particles spherical 
shape with a smooth surface morphology and average size 16 nm. 
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Figure 3. Transmission electron microscopic (TEM) of the biosynthesized Ag-NPs from 
cabbage. 

 

As for the association of functional groups of proteins with silver nanoparticles, it 
was determined in this study using the FTIR device, as Figure 4 shows the bands 
that appear between 597.93-2972.31 cm- 1.which indicates the presence of a C-H 
and C-H2 bond, respectively, this result near from results Bright and his group 
(2010) who indicated that these groups act as a reducing agent and have an 
important role in the stability of silver nanoparticles through the amine and 
carboxyl groups and prevent the assembly of these molecules in the middle of the 
formation for silver nanoparticles while Oda  et al 2019 found bands at 2940 cm−1 
correspond to CH stretching from methyl or methylene groups Also Bands at 1380 
and 1074 cm−1 attributed to C–N and O–C–O stretching, respectively. The peak at 
605 cm−1 confirms the C–S stretch in protein. 
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Figure 4. FTIR analysis of biosynthesized Ag-NPs from cabbage  

 

3.1. Antibacterial of green synthesis silver nanoparticles  

The results of green synthesis of silver nanoparticles in this study showed  
antibacterial activity to both in Gram negative Salmonella typhi  and Gram positive 
bacteria the Streptococcus pneumonia through inhibitory zone  determined  18mm, 
14mm respectively as figure 5  

This result agree with Deb et al 2014 detected zone inhibition of silver 
nanoparticles synthesis from Brassica oleracea capitata against Salmonella typhi   
15mm also Naseera  et al 2020 found The zones of inhibition 17mm of AgNPs 
aganist Salmonella typhi While Ansar et al 2020   detected zone inhibition of AgNPs 
against Streptococcus pneumoniae 10.3mm also Ansar et al 2021 found Synthesis of 
biogenic silver nanoparticles against Streptococcus pneumonia zone inhibition 
12mm. ). In another study, Muthulakshmi et al 2018  showed inhibition zone of 
SNPs against Bacillus cereus (12 mm), Streptococcus pyogenes (12 mm), Klebsiella 
pneumonia (14 mm), E. coli (15 mm) and Salmonella typhi (13.9 mm). 
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Figure 5. Antibacterial  activity of the biosynthesized AgNPs (100,75,50,25). B. E.= 
Brassica Oleracea Capitata extract, against (A) Streptococcus pneumonia (B) Salmonella 

typhi 

 

The antibacterial effect of  the AgNPs is  pores formation in the bacterial cell wall  
due to  the NPs have  positive charge attached  to the negative charge of bacterial 
cell wall  also  it caused changes in the cell membrane permeability function  
therefore, the bacterial integrity disrupts and lead to cell death (Yamanaka et al, 
2005). 

Other mechanisms of antibacterial action of AgNPs include. Possibly,  the 
disruption the thiol group of enzymes of electron transport chain through attach 
nanoparticles to (SH) thiol group  followed by the attached of the silver 
nanoparticles to the bacterial cell wall and membrane, Moreover, nanoparticles 
have increased affinity to react with phosphorus or sulphur of biomolecules of 
cells (Hajipour et al, 2012). 

Addition  to the cell death can occur due to uptake bacteria the silver ions lead to  
the disruption of ATP production and DNA replication  also silver nanoparticles 
can caused  liberated  of   free radicals generating oxidative stress lead to destroy 
the component cell (Salem et al, 2020; Tamileswari et al., 2015).  

In conclusion, The green synthesis of silver nanoparticles from the extract of 
Brassica oleracea capitata are advantageous as it is simple, eco-friendly, 
economical and adaptable to large-scale production And these silver nanoparticles 
appeared good antibacterial activity against Salmonella typhi and the 
Streptococcus pneumonia which opens way for a new range of antibacterial agents 
and can be used in bactericidal and other medical and applications. 
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