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ABSTRACT 

The purpose of this research  is to find an alternative to chemically manufactured drugs such 

as antibiotics used in the treatment of bactria infections, through nanotechnology 

manufactured from plant sources (green manufacturing), which is characterized by abundance 

and low economic cost, as well as having an effective inhibition of multidrug-resistant 

Klebsiella pneumonia isolated from children growth. These experiments were carried out in 

the laboratories of the College of Science, Department of Ecology from September to January 

2022 -2023. Silver nanoparticles were synthesized using the crude aqueous extract of 

Schanginia aegyptiaca, and their properties were diagnosed. Field emission scanning electron 

microscopy (FE-SEM) was used to determine the surface, shape and compositional size of 

biosynthetic silver nanoparticles. The results showed that the sizes of nanoparticles ranged 

between 56.89 - 87.78 nm. The atomic force microscope was used to find out the shapes, 

topography, roughness and protrusions of the surfaces of the silver nanoparticles, as the 

average roughness of the nanoparticles was 71.44 nm. The X-ray diffraction (XRD) test was 

used to measure the size and crystalline nature of the above materials, as the average size of 

the silver nanoparticles was 75.03 nm, and these sizes were calculated according to the 

Debye-Sparker equation.  Atotal of ninty five children patients suffering from asthma were 

enrolled in current study, sputum samples were collected and cultured  according to standard 

methods.11(11.6 %) isolates of K.Pneumoniae were isolated and identified based on its 

cellular, cultural and biochemical characteristics. The activity of 20 antibiotics were detected 

against the current isolates by using Kirby Bauers disk diffusion method, the results showed 

high degree of resistance for most antibiotics by present isolates.The impinem,meropenem, 
siftrixone,azethromycin ,ciprofloxacin and amikacin were found more effective. In the 

present study, seven antibiotics were tested for minimum inhibitory concentrations (MICs)of 

isolates were higher level.                                                                                                            
Keyword: K.pneumonia , Children , Multidrug resistant (MDR), silver nanoparticles, 

Schanginia aegyptiaca.                                        

  

INTRODUCTION 

       K. pneumonia was belonging to Enterobacteriaceae family, gram- negative straight rod 

organismhave 0.6-6.0μm as length and 0.3-1.0 μm in diameter, facultatively anaerobic, 

arranged singly , pairs or short chains and non motile, living in 37C°,it catabolized D-glucose 
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and other carbohydrates with the production of acids and gas. negative and positive for 

oxidase and catalese respectively. indole, methyl red, voges-proskauer, and simmons citrate 

reactions vary among species ,also reduces nitrates .Several species hydrolyze urea . H2S is 

not produced through its grow on KCN.One of causes upper and lower respiratory tract 

infections for inpatients hospitalized and outpatients especially in children, its colonies large 

and heavy mucoid.it is resistant to antibiotics, sterilizers and disinfectants especially in 

hospital and it is from causes of nosocomial infections, so it is among the most prominent 

bacteria and common in hospital infections and hospital acquired pneumonia, UTI ,burns and 

wounds infections. It has ability to release fimbriae, capsule, polysaccharide, endotoxins and 

enzymes,siderophores and lipopolysaccharide, these pathogenic factors enables it to attack 

and invade host cells,also these bacteria are well-known for cause of health-care associated 

infections and its ability to produce biofilm and enzymes such as Extended Spectrum β-

Lactamase (ESBLs) and carbapenemase which contribute to its pathogenicity and which 

considered one causes of high levels antibiotic resistance (Kim et al.,2016; Nirwati et 

al.,2019). It is possesses an important capsule in its virulence, as well as protecting it against 

cellular devouring and ingestion by immune cells (neutrophile important in killing pathogenic 

bacteria by phagocytosis). Also K.pneumonia  is produce of  aerobactin as an iron-binding 

protein (Munita and Arias ,2015; Bengoechea and Pessoa, 2019). Some strains of 

K.pneumonia produce hemagglutinins, which may be associated with its 

pathogenicity(Bailey, 2018).                         .                                                                   

K.pneumonia is one of the most common pathogens and harmful to asthmatic children when 

infected with it. genera, species and drug-resistant bacterial strains of these bacteria pose 

serious problems in hospitals for patients especially allergic asthmatic children , their 

companions and workers in hospitals(Ayatollahia et al., 2020). One of the causes resistance 

to drugs by common pathological bacterial strains in Iraq the practices of some doctors, 

health staff, health care professionals, errors in laboratory identification of the bacterial type 

and the appropriate treatment to eliminate it, as well as patients’ failure to adhere to the 

prescribed period to complete the course of treatment, and some mistakes practices lead to 

multidrug resistant by bacteria, the microorganism, including pathogenic bacteria, develops 

resistance by constantly adapting its presence to a changes microroganism environment in 

trying to survival (Hamad,2018). K.pneumonia  has evolved capacity for enzymatic 

destruction of the drugs and changes in metabolic pathways and aimes sites for antibiotics, 

reduce and slow the bacterial taking of the antibiotics. Also has modify sites less 

attractiveness to  antibiotics(Reyes, 2019).      Genetic material is important for spreading 

microbial resistance to antibiotics. Effects of prolonged hospitalization and frequent 

hospitalization expose some patients to particular risks for drug-resistant infections,most 

vulnerable are children  and elderly who suffering from chronic diseases such as asthma, 

weak immune defenses, as well as those who need surgical intervention, which leads to their 

weakened immune system, which makes it more susceptible to bacterial infections, including 

K.pneumonia which multidrugresistant. Persons who take antibiotics may have an increased 

risk of infection  with resistant microorganisms because antibiotics kills sensitive and 

beneficial microorganisms for the human body, allowing resistance to it by strains that take 

root little by little and become dominant, when resistant bacteria spread, especially the 

treatment in a safe from the excessive and multi-resistance. whether they are not actually 

needed or the wrong return to them for the purpose of treatment when contracting some 

diseases that are not treated with antibiotics, such as viral infections and some bacterial 

infections that is treated with one or more antibiotics is not suitable for such infections, as 

well as not referring to the bacteriological specialists for diagnosing the pathogen such as 

bacteria, or incorrect identification of the bacterial,viral or fungal cause, as well as the 
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continuous treatment given to patients who have been hospitalized for a long period, which 

leads to the dangers of multiple drug resistant by bacteria  as a result of mutations in the 

bacterial genetic material, especially gram-negative strains such as K.pneumonia, which may 

cause an exacerbation of the health problem with regard to the randomly use of antibiotics by 

patients, which are described according to a prescription by a specialist doctor,as a result of  

continuous taken  antibiotics , randomly , and given it by people who are not specialized in 

this aspect of medical science, also giving treatment before  identification bacteria and 

appropriate treatment to kill it through bacteria culture and identification, and then conducting 

antibiotcs sensitivity test and avoiding direct administration of the antibiotic by the doctor, 

pharmacy, or health staff, for these bacteria capable of producing capsule, which is severe the 

mucous and viscosity, which qualifies it to repel the host’s defenses, in addition to the 

difficulty of spreading the antibody towards the bacteria in the places where bacteria are 

present within the affected tissue or organ (Hamad ,2018;Hamad,2020 ;Miftode et al.,2021).                          

 through what was mentioned above, the present study aimed to investigate an important 

clinical aspect for patients, which is the isolation and identification of clinically important K. 

pneumonia from children and detection of its resistance pattern to antibiotics.Therefore, this 

research aims to manufacture silver nanoparticles from the aqueous extract of Schanginia 

aegyptiaca and to characterize them by chemical and physical methods in comparison with 

the crude aqueous extract. Growing identified pathogenic fungi, Aspergillus flavus and 

Fusarium oxysporium, and testing their sensitivity to different antibiotics. Testing the 

inhibition activity of biosynthetic silver nanoparticles on growth using minimal 

concentrations.   

                                                                                              

MATERIALS AND METHODS 

1.Collection of specimens 

       The current study was conducted on children, male and female, who they are having 

signs and symptoms of  chest infection, including 95 sputum samples were collected from 

them, these samples were placed in sterile container,individually and then transferred to the 

laboratory for the next experiments. Standard methods were used for samples handling, 

transportation, culture, incubation and laboratory examination to isolate K. pneumoniae 

causing infection and identification it,also examination sensitivity for antibioitcs.                                                                                                         

2. Microscopic Diagnosting             

        Film were prepared by intak a litle amount of isolates colonies from a K.pneumonia 

culture on a clean glass slide and mixing present bacterial colonies with a small  drop of 

deionized distilled water, pigmented with classical Gram stain and tested  under  light 

Microscope.                                   

3.  Bacterial Characteristics in Cultur                                                                                    
Cultural&microscopical criteria of current isolates were studied with10&40X lens.  

4.Bacterial Isolates                                                                                                

    K. pneumoniae causing upper and lower infections was isolated after culture of sputum 

samples on media including nutrient agar, blood agar and MacConkey agar(Himedia) by 

streaking,identification depending on cultured and microscopic traits and biochemical 

examination(Macfaddin ,2000).               

5.Detection of Capsule                                                                                         

      A swab of the bacterial suspension was made on a clean glass slide without thermal 

fixation and then dried. A solution of crystal violet dye was poured over the slide quietly at a 

concentration of 1% and left for 4 minutes, then the swab was washed with 20% of copper 

sulfate prepared from dissolving 20 g of copper sulfate. In a small volume of distilled water, 
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the volume was completed to 100 ml, dried in air and then examined under the compound 

light microscope  

as bacteria cells appeared in the form of a very small purple spot surrounded by a transparent 

halo that represented the capsule (Forbes et al, 2007).                 

 

 

6. Antibiotic resistance test                                                                                    

     The isolates were tested against 20 antibiotics prepared in the form of ready-made disks of 

Bioanalyse-Turky company by Kirby Bauers disk diffusion method and the MICs of 

antibiotics was estimated by Macro-dilution method based on what was mentioned in 

Guidelines (CLSI,2019).    

7. Plant sample collection and preparation of the plants extract 

The tartaea plant was collected from the wilderness of Najaf Governorate during September 

2022, and its classification was confirmed by the National Herbal Authority / General 

Authority for Agricultural Research. The crude extract was prepared using the method (Guda 

et al., 2016) by thoroughly washing the vegetative part of the plant with water to remove 

contaminants from the surface and drying it well with dry air. 50 g of the plant powder was 

ground, then mixed in 250 ml of deionized water and heated. The mixture was immersed in a 

water bath at 45°C for 30 minutes, after which the extract was filtered using Whatman filter 

paper, and stored at 4°C for later use. 

8.Preparation of AgNO3 Solution and Biosynthesis of silver nanoparticles green 

synthesis 
0.016987 gm of silver nitrate was dissolved in 100 ml of deionized water to obtain a 1mM 

silver nitrate solution ready for use. Silver nanoparticles of taraei extract were synthesized 

according to the method (Hamad et al., 2023).  

9. Identification of biosynthesized silver nanoparticles 

The prepared samples were characterized by a French scanning electron microscope MIRA3 

FE-SEM to determine the shape and size of the particles in the prepared samples (Vanmathi 

selvi and Sivakumar, 2012) by placing approximately 5 microliters of the prepared solutions 

for examination on a gold and carbon mesh electron microscope stand, and leaving it in the 

room temperature to dry and tested using different magnifying powers. The atomic force 

microscope (Angstrom Advanced AA2000) was used to determine the surface morphology 

and roughness of the prepared silver nanoparticles, and to determine their size and diameter.                                                                        

                                                                             

Results and Discussion                                                                                      

     Eleven bacterial isolates of K.pneumonia were isolated from asthma children,  its numbers 

and percentages were showed in Table 1. The current isolates were identified by its cultural 

,microscopical and biochemical criteria in Table  3.  

      
Table1. Numbers and percentages of K.pneumonia  isolates isolated from asthmatic children 

%for 

isolates 
Number  total 

isolates 
Number  total 

samples 

Number  

Samples 

Age & Gender 
  

 + ve    -ve 

 12.9 8 62 43 19 Male     

Children  

(1- 12 years  ) 
 6.3 3 33 25 8 Female 
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         The present results declared that the total bacterial isolation rate was (11.6%) from 

children including male and female , aged(1-12) years and percentage of it showed in figure 

1. While  Ahmed et al.,(2020) showed That the most predominant bacteria were 

K.pneumoniae(31.8%)and Streptococcal pneumoniae (18.2%) while Staphylococcus aureus, 

Acinetobacter baumannii complex, methicillin-resistant S. aureus Pseudomonas aeruginosa   
and Enterobacter aerogenes are equally distributed (9.1%).also stated by  Nirwati et al.,  

(2019) in K. Pneumonia isolated from patients with body infections was 167 out of 962 

clinical bacterial isolates, with a percentage of (17.36%) while  Miftode et al., (2021) was 

able to isolate different types of bacteria that cause  infections in human, including the 

bacteria under study, and a percentage of (45.3%) out of 75 patients. An increasing 

antimicrobial resistance among K. pneumonia  has been rapidly growing. The cross-sectional, 

analytical and descriptive study was conducted to investigate the multidrug resistance(MDR) 

of K. pneumoniae isolated from respiratory tract infection. One hundred and fifty-one K. 

pneumoniae isolates were recovered from 330 sputum specimens (45.75%).The results of the 

current study confirm what many studies have stated that upper and lower respiratory tract 

infections are common at different ages especially in children, but they are more frequent in 

males, especially during asthma.  

         

 
Figure(1):% of male and females asthmatic children with  K.pneumonia infection. 
          

 K.pneumonia infections plays important role in acute asthma in children, some asthmatic 

children are treated with some antibiotics because found bacterial inflmation, many studies 

numerous atopic inflammatory cells such as refered that more bacterial pathogens are able of 

stimulating bronchial epithelial,  mast and  eosinophils cells .Additionally, some cells such as 

mast cells express TLR4that important a receptor to K.pneumonia lipopolysaccharide,  After 

trigger of  TLR4 ligands, mast cells trigger subclasses of genes. Some cytokines and 

chemokines that attract Th2 and eosinophils cells, Moreover, some  viral infections such as 

rhinovirus and cynsitial virus is often noticed in association with serological indicator of 

bacterial inflmation assume that pathogenic bacteria may increase immunoglobulin levels 

secondary to infections by virus through access to the underlying immune system by the 

ifection mucosa (Ahmed  et al.,2017 ;El Rifai and Rizk, 2018).                       

        The isolates under study were distinguished by its distance from the effects of most 

antibiotics, which led to the characterization of multidrug resistance, especially the widely 

used antibiotics, especially those available in government and local pharmacies such as 

penicillins, cephalosporins,carpenemes and other antibiotics. From a variety of mechanisms 

individually or collectively, of antibiotics and increasing the expression of multiple efflux 

pumps of antibiotics, its production of enzymes that neutralize the effect of antibiotics by 

breaking them down such as pencillinase, third generation of cephalosporinase and 

aminoglycoside, the lack of porosity of its outer membrane, which prevents the entry of the 

 11.6  11 95 68 27  Total 



 Effect of Phytosynthesis silver oxide nanoparticles on multidrug-resistant Klebsiella 

pneumonia isolated from children 

 

Section A -Research paper 

 

1660 

Eur. Chem. Bull. 2023, 12 (1), 1655 – 1669 

drug, as well as the production of β- Lactamase destroys beta-lactam antibiotics. Many 

bacterial species have the ability to produce these enzymes (Aladag et al.,2013). The isolates 

showed high levels of resistance to the most of antibiotics and intermediate resistance 

prevalence against imipenem and meropenem random and misuse of antibiotics Lead to the 

emergence of superbugs prospective studies must focus on new strategies for facing of 

thetsunami of drug resistance.   

 

 

 

Table2. Biochemical tests for K. pneumonia 

 
K. pneumoniae 
 B

a
ct

er
ia

l 

is
o
la

te
 

  T
es

t 
   

+  Produce Catalase  

Central dark EMB Growth in 

-  Oxidase 

γ haemolysis 

- Motility test  

-  Indol test 

-  Methyl red test 

+ Voxproskauer test 

+ Citrate utilization 

+ Urease 

Acidic ِِ/Acidic  Growth on kligler iron 

- H2S 

+/+  Gas production  / Glucose fermentation 
+ Lactose fermentation 
+ Sucrose fermentation 

+ Maltose fermentation 

+ Mannose fermentation 

+ Xylose fermentation 

+  Trehalose fermentation 

+ fermentation  Manitol 

-  Phenyl alanine deaminase 

+  Decarboxyl from arginine 

.                                            
 Symbole:+Positive,-:Negative,complete haemolysis:β,not found haemolysis:γ    
    Also, the misuse of antibiotics in quality and quantity and in an unscientific manner and 

without consulting specialists by patients or their families, or taking antibiotics that are not 
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appropriate for the disease situation and without relying on laboratory identification, or 

making serious mistakes in identification  bacteria in the laboratory and antibiotics sensitivity 

tests, which leads to the survival of bacteria under study live and emergence of multiple 

antibiotic-resistant mutated strains(Hamad, 2017;Hamad, 2020;Ayatollahia et 

al.,2020).Table4showed that cefotaxime  norfloxacin, and lomfloxacin had a resistance ratio 

72.0%, 79.0% and 62.0%, respectively. The high resistance of the isolates under study is due 

to continuity of their exposure to antibiotics,in addition to environment characterized by the 

continuous presence of antibiotics that containing these bacteria. 

                                                                                                         
Table 3. Antibiotics susceptibility among current bacterial isolates 

Resistant (N)%    %( Intermediate (N  Sensitive (N)%  Antibiotic      

4(36.4) 1(9.0) 6(54.5) Lomfloxacin 
3(27.3) 0(0.0) 8(72.2) Azithromycin 

6(54.5) 0(0.0) 5(45.5) Amoxiclave 

1(9.0) 0(0.0) 10(90.9) Meropenem 

2(18.2) 0(0.0) 9(81.8) Impenem 

9(81.8) 2(18.2) 2(18.2) Ampiclox 

4(36.4) 1(9.0) 6(54.5) Cifipiem 

8(72.2) 1(9.0) 2(18.2) Ticarcillin 

9(81.8) 1(9.0) 1(9.0) Amoxcillin 

4(36.4) 0(0.0) 7(63.6) Aztronam 
4(36.4) 1(9.0) 6(54.5) Colstin 

4(36.4) 2(18.2) 5(45.5) Gentamycin 
7(63.6) 2(18.2) 2(18.2) Cloramphenicol 
2(18.2) 0(0.0) 9(81.8) Sifitrixon 
3(27.3) 3(27.3) 5(45.5) Ciprofloxacin 
3(27.3) 0(0.0) 8(72.2) Amikacin 
4(36.4) 0(0.0) 7(63.6) Cefotaxime 
6(54.5) 2(18.2) 3(27.3) Norfloxacin 

11(100) 0(0.0) 0(0.0) Ampicillin 
4(36.4) 1(9.0) 6(54.5) Nitrofurantion 

               

  And their use is not affiliated with scientific rules and basis and without consulting 

specialists, encouraging the occurrence of mutations in the chromosome and bacterial 

plasmid, and this is in agreement with what was confirmed ,the current results refered  to the 

highest resistance rate to ampicillin and ticarcillin by K.pneumonia was 96%  and this is 

agreement with many studies , use of meropenem and impinem antibiotics was effective with 

a percentage of 20.6% and 31.0%, respectively, (Aladag et al.,2013) indicated the high 

activity of meropenem among 16 antibiotics used in examining drug sensitivity towards 

K.pneumonia isolates isolated from asthmatic children, but we note the beginning the 

increased resistance of these antibiotics by  most of the current isolates compared to what was 

mentioned , While Hirsch and Tam pointed out the role of K.pneumonia by producing 

carbapenemases (KPCs), their effects appear quickly by causing multiple infections that are 

resistant to antibiotics all over the world, as bacterial strains containing these enzymes are 

degraded or degraded for a wide range of antibiotics containing the B-lactam ring, 

cephalosporins, carbapenems and monobactam pencillin.The present study was  showed  
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effectiveness of  carpenemes antibiotics including impenem and meropenem against bacteria, 

as it has a significant therapeutic effect for many bacterial infections, including respiratory 

infections, especially those resistant to antibiotics. While most of the isolates were resistant to 

colistin, cefipime and aztronam at a rate of 75.9%, 62% and 82.8%, respectively, but some of 

these antibiotics had high activity against gram-negative and gram-positive bacteria 

Ayatollahia et al ., (2020) refers to in recent years, becuse the randomly use of drugs,  

antibiotics resistance have increased in pathogenic bacteria, especially Klebsiella spp. 

antibiotics resistance is related with an increase in morbidity , mortality and    treatments 

costs. Therefore, detection of  drug resistance profile for taking choosing the suitable 

theraputic for infections coming via these bacteria looked important, K. pneumoniae causes 

health problems, especially in hospitals in most countries of the world, &thus results in 

complications for patients, especially with regard to treatment options& limitations of 

treatment that are important to eliminate it. It is one of the important bacterial pathogens that 

are resistant to many antibiotics in hospitals and this is in agreement with what was indicated 

by Manjula et al., (2014) that determining the prevalence of K. pneumoniae isolates that 

produce antibiotic-destroying enzymes, including ESβL, with determining the pattern of their 

resistance to antibiotics in clinical samples from females, especially pregnant women with 

urinary tract infection, is very important, the frequency of resistance to beta-lactams is due to 

the production of beta-lactamase enzymes that encode it in a plasmid or chromosome, which 

may be transmitted from one type or bacterial strain to another or within the other type and 

destroy these antibiotics, as well as having other mechanisms related to the anatomical aspect 

of the bacteria cell ,the secreted mucous substances by the bacteria represented by the 

important capsule in protecting bacteria from external influences such as antibiotics, 

disinfectants and sterilizers, and this is what was referred to(Ayatollahia et al.,2020).  

  

 
Figure 2. The Rates of Resistance of K.pneumonia for Antibiotics 

       

 

The present results refers to the resistance of current isolates to ciprofloxacin was 62.0%, and 

that antibiotic resistance by bacteria produces because of the lack of knowledge of antibiotics 

as a fact and a scientific achievement by some of its users and those who are ignorant of their 

health importance in the medical field and its consequences with regard to the economic 

aspect of the individual and the state, as their use without prior knowledge of them leads to 

their misuse as well as the use that is not subject to scientific grounds or speed in its use and 
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description from before the doctor or pharmacist and without referring to the drug sensitivity 

examination, it is very important to anticipate the emergence of bacterial resistance to 

infection antibiotics, not to mention continuing to prescribe it repeatedly and for a long time 

for chronic infections and.The current results were that some of the current isolates were very 

resistant to most of the treatments commonly used by patients admitted and discharged from 

hospitals and some studies refers to most of bacterial isolates infections show complications 

in its infection with upper and lower tract infection through  theraputic and prolonging the 

treatment time. Also, one of the reasons for resistance of current bacterial isolates may be the 

transfer of genetic material carrying genes responsible for antibiotic resistance, such as a 

plasmid (R-plasmid or a transposon, or a piece of DNA from resistant bacterial cells such as, 

Staphylococcus aureus, Pseudomonas aeruginosa and some strains belonging to other 

bacterial genera of Enterobacteriaceae that are sensitive to antibiotics , Also Hamad (2017) 

mention that increase in the lowest inhibitory concentrations of the seven antibiotics used 

against isolates were 64->128µg ml for some isolates and 32->128 for others 

Reyes et al. 2019 indicated that carpenems-producing by K.pneumoniae (Cp-Kpn) strains 

pose a challenge to clinical workers due to its increasing prevalence in hospital settings 

&resistance to multiple antibiotics. In recent years, as a result of the unscientific random use 

of antibiotics, resistance of gram-negative bacilli, such as K. pneumoniae, has increased.                     

    

Table 4. MICs of antibiotics towards K.pneumonia isolates isolated from asthmatic 

children. 

 

 

 

 

 

 

 

 

 

 

 

 

Identification of biosynthesized silver nanoparticles 

       Possible some bacterial types such as Pseudomonas aeruginosa killed or inhibition by 

Onion extract and H2o2 (Hamad, 2016)Atomic force microscopy allows knowledge of the 

shapes, topography, roughness, and protrusions of the surfaces of different particles and 

molecules represented by surface heights and surface structure. This technique refers to 

digital images that allow quantitative measurements of surface features and two- and three-

dimensional images and their analysis from different perspectives (Guda et al., 2021). Figure 

3 shows that the size of the biologically manufactured silver nanoparticles ranged between (0 

- 12.7 nm), with an average of 4.96 nm, and the surface roughness was 75.54 nm, and the root 

mean square value was 14.08 nm. The biosynthetic nanoparticles have a high rate of 

roughness, which works to increase its antibiotic activity (Salman and Abd Atae, 2021). The 

maximum cumulative rate of 94 manufactured nanoparticles reached 51.87, and the presence 

rate was 55.03%. 

 

 

 

MIC for K.pneumonia  %  for resistant Antibiotcs 

32  - 0.5 9.0   Meropenem 

1-128     27.3 Ciprofloxacin 

1- >128 27.3 Azthromycin 

128 - 16 36.4 Nitrofurantion 

32   -1 18.2 Sifitrixone 

64  -1 27.3 Amikacin 

128 < -       32  100 Ampcillin 
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Figure 3 shows the size and surface roughness of silver nanoparticles synthesized from 

taraea plant extractAnti- bactrial activity of silver nanoparticles bioscopic and Aqueous 

extract on the studied bactria compared to the standard antibiotic 

 

The results shown in Figure 4 show that there are significant differences between the studied 

bacteria. The first isolate recorded the highest inhibition rate, reaching 31 mm in Figure 4. 

The second isolate recorded the lowest inhibition rate, reaching 25.2 mm. with a significant 

increase of 0.41 mm, except for silver nanoparticles, compared to plant extract and antibiotic, 

which recorded 27 mm and 22 mm, respectively.  

 

  
 

Figure (4) shows the effectiveness of the aqueous extract and bio-synthesized silver 

nanoparticles against Klebsiella bacteria, in comparison with the antibiotic tablet 

(Chloromphenicol (30 𝝁𝒈) and distilled water (DW). 
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