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ABSTRACT 

Green nanoparticle synthesis is gaining popularity and has been proposed 

instead of using physical and chemical processes. In this work, the bacterial strain 

Stenotrophomonas pavanii was used to produce zinc oxide nanoparticles (ZnO-NPs) in 

a low-cost and eco-friendly manner. The biosynthesized nanoparticles were examined 

using dynamic light scattering (DLS), X-ray diffraction (XRD) and transmission 

electron microscopy (TEM). The ZnO nanoparticles synthesized were clean, principally 

round in form, and vary in size from 0.9 to 17.1 nm. In the present work, the 

biosynthesized ZnO nanoparticles have been used for antimicrobial applications against 

Gram-positive and Gram-negative bacteria, yeast, and fungi strains. ZnO NPs had better 

antibacterial efficacy against tested Gram-negative bacteria than they did against Gram-

positive bacterial and fungal strains. The highest antimicrobial activity against 

Escherichia coli (28 mm) and Pseudomonas putida (29 mm). The extracellular 

production of zinc oxide nanoparticles from culture Stenotrophomonas pavanii showed 

good antibacterial activity.  

Keywords: Eco Friendly production; nanoparticles; Stenotrophomonas pavanii; 

antimicrobial activity
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1. INTRODUCTION    

The term nano materials refer to materials with a diameter ranging between 1.0 

and 100 nm. nano materials have attained prominence in technological advancement as 

a result of their unique flexible and adaptable optical, mechanical, electrical, biological 

catalytic, and magnetic characteristics that are superior to their bulk form (Mutukwa et 

al., 2022).  

Metal oxide nanoparticles (NPs) such as copper oxide, tin oxide, zinc oxide 

(ZnO), and titanium dioxide are among the most studied NMs due to their numerous 

diverse properties and applications. Zinc oxide is one such metal oxide that has received 

extensive research due to its chemical stability, non-toxic nature, cost-effectiveness, 

biocompatibility, and biodegradable nature (Alsaiari et al., 2023). ZnO is utilized as a 

food stabilizer; hence, the FDA categorizes it as a chemical that is "generally 

recognized as safe." (GRAS). ZnO-NPs have a wider range of uses than other metal 

oxide nanoparticles, including medicine, gas sensors, biosensors, cosmetics, and storage 

(Deka et al., 2222). ZnO-NPs have shown substantial antimicrobial activity against 

common food pathogens such as Campylobacter jejuni, E. coli O157:H7, Salmonella 

spp., Listeria monocytogenes, and Staphylococcus aureus indicating its usefulness as a 

food preservative. They can block the growth of both Gram-positive and Gram-negative 

bacteria. Gram-positive bacteria, including S. aureus, Streptococcus pyogenes and 

Enterococcus faecalis have shown 95% growth inhibition in the presence of ZnO 

nanoparticles (Mokammel et al., 2022). 

Different studies demonstrate that ZnO-NPs can be synthesised using microbe-

assisted synthesis (Mutukwa et al., 2022). Suba et al.  successfully synthesised ZnO-

NPs using bacteria isolated from cow milk, and the synthesised ZnO-NPs exhibited 

good antibacterial and anticancer activity. The ZnO-NPs were hexagonal in structure 

and spherical in shape and the average particle size was reported to be 32 nm (Suba et 

al., 2021). Additionally, Hefny et al. successfully synthesised ZnO-NPs using five 

fungal cultures isolated from five fungal species (Aspergillus niger, Aspergillus tubulin, 

Aspergillus fumigatus, Penicillium citrinum, and Fusarium oxysporum) and the 

synthesised ZnO-NPs also exhibited good antibacterial activity. The synthesised ZnO-

NPs were crystalline with a hexagonal wurtzite structure, which is the typical structure 

of ZnO, and the particle size was between 30 and 100 nm (Hefny et al., 2019). Bacteria 

are preferred synthesize ZnO-NPs, as they are simpler to handle and enable genetic 

manipulation more easily than other eukaryotic microbes do (Velusamy et al., 2016). 

Biological synthesis is an approach that utilizes plants, fungi, bacteria, algae, 

etc., for the preparation of NPs. This green synthesis approach eliminates the need for 

reducing and capping agents during the synthesis of NPs. This is due to the ability of 

microbes and plants to reduce metal salt precursors while also stabilizing the 

synthesized NPs using naturally occurring substances such as enzymes and secondary 

metabolites. Thus, making biological synthesis a safer and low-cost alternative to 

conventional NPs synthesis methods (Dhaka et al., 2023). The size of the NPs can be 

estimated using a variety of techniques, including dynamic light scattering (DLS), 
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scanning electron microscope (SEM), Transmission electron microscopy (TEM) and X-

ray diffraction (XRD) (Kestens et al., 2016). 

This study aimed for the biosynthesis of ZnO-NPs by the action of cell-free 

broth of Stenotrophomonas pavanii isolated from soil, and testing their ability to inhibit 

the growth of a numerous microorganism, such as Bacillus subtilis ATCC 6633, 

Staphylococcus aureus ATCC 35556, Pseudomonas putida ATCC 10145 and 

Escherichia coli ATCC 23282, Aspergillus niger IMI-31276, and Candida albicans 

IMRU-3669, using the agar diffusion technique. 

2. MATERIALS AND METHODS  

2.1. Collection of samples 

Different soil samples, rice straw and corn stover samples were collected from 

Egyptian agricultural areas. 

2.2. Isolation of bacterial isolates from soil samples 

The bacterial isolates in the soil samples were isolated using mineral salts 

medium (MSM) (g/L) (FeSO47H2O, 0.1, MgSO47H2O, 0.5, KH2PO4, 0.5, KCl, 0.1, 

NH4NO3, 4.0, K2HPO4, 1.0, NaCl, 2.0, and CaCl2, 0.1 and just 1.0 % glucose was 

employed), pH was set to 7.0. One gram of soil samples was placed in 250 mL of MSM 

and then incubated for 2.0 days in a shaking incubator at 30°C with 150 rpm of 

agitation. A loopful from each flask was streaked on nutrient agar for the separation of 

single pure bacterial isolates (Larik et al., 2019). The isolated organisms were selected 

for screening for the synthesis of nanoparticles. 

2.3. Screening for synthesis of ZnO nanoparticles by bacterial isolates 

The cell-free broth of isolated bacterial isolates (B1-B8) were screened for the 

synthesis of ZnO nanoparticles.  

2.3.1. Preparation of cell-free broth of the bacterial isolates 

One mL inoculum of each bacterial isolate containing 10
6
 CFU/mL was added to 

100 mL Muller-Hinton-Broth (MH) (g/L) together with 300 gm of dehydrated beef, 

casein hydrolysate 17.5 gm, starch 1.5 gm, and an adjusted pH of 7.3. then incubated in 

a shaking incubator at 37
o
C for 18 to 24 h at a shaking rate of 150 rpm. The bacterial 

cultures were centrifuged for 30 minutes at room temperature and 5000 rpm to obtain 

cell-free broth. The remaining cells in the cell-free broth were removed by using a 

membrane filter (0.22µm) and the cell-free broth was collected for future investigation. 

The sterility of the media was examined using the controlled autoclaved without 

inoculation (El-Sheshtawy et al., 2021 and Khalil et al., 2022). 
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2.3.2. Synthesis of nanoparticles extracellularly by the cell-free broth of bacterial 

isolates  

The cell-free broth of eight bacterial isolates (B1-B8) was tested for ZnO-NPs 

synthesis extracellularly by adding 1mM ZnSO4.7H2O as a precursor for nanoparticles 

to the gathered cell-free broth at a volume ratio (5:50 v/v). 

To counteract the effects of light, all combinations were incubated at room 

temperature and maintained in the dark for 24 hours. After incubation, the mixture was 

centrifuged at 5000 rpm for 30 minutes to precipitate the collected metals NPs, followed 

by a wash in deionized water and a 24h drying period in an oven at 80 
o
C. To determine 

if bacteria were involved in the creation of nanoparticles, a control experiment using 

uninoculated media was carried out (Sunkar and Nachiyar, 2017). 

2.3.3. Screening for the best-produced ZnO-NPs 

The particle size of ZnO-NPs produced by each bacterial isolate was determined 

by the dynamic light scattering (DLS) technique using the Zeta Sizer Nano equipment 

(Malvern, UK). To ensure uniformity, the measurement was performed three times for 

each sample (El-Sheshtawy et al., 2021). ZnO-NPs showed the smallest particle size 

was selected for further characterization and testing of its antimicrobial activity.  

2.4.Characterization of the selected biosynthesized ZnO-NPs  

2.4.1.  Dynamic light scattering (DLS) 

The analytical technique of DLS was used to determine the particle sizes of the 

produced samples. Malvern Instruments Ltd (UK). provided the Zeta Sizer Nano 

equipment, which was used to measure the particle sizes. To ensure uniformity, the 

measurement was performed five times for each sample (El-Sheshtawy et al., 2021). 

2.4.2. X-ray diffraction (XRD) analysis 

A straightforward, non-destructive, and quick analytical method for identifying 

the phase of crystalline materials is X-ray powder diffraction (XRD). This is 

accomplished by comparing a sample's diffraction spectrum peak positions with a 

standard XRD spectrum from the database of the Joint Committee on Powder 

Diffraction Standards (JCPD) (Hjiri et al., 2019). 

2.4.3. High-Resolution Transmission Electron Microscopy (HRTEM)  

HRTEM was used to analyze the shape and structure of the ZnO nanoparticles. 

The samples were examined using the JEM-200CX model (JEOL, Japan) and an 

accelerating voltage of 200 kV (Mclaren et al., 2009). 

 

  



173                                Az. J. Pharm Sci. Vol. 69, March, 2024. 
 

 

2.5. Antimicrobial efficacy of ZnO-NPs' against the selected strains 

The effectiveness of the synthesized nanoparticles against standard strains of 

Gram-positive and Gram-negative bacteria (Bacillus subtilis ATCC 6633, 

Staphylococcus aureus ATCC 35556, Pseudomonas putida ATCC 10145 and 

Escherichia coli ATCC 23282), yeast-like fungi (Candida albicans IMRU-3669) and 

filamentous-like fungi (Aspergillus niger IMI-31276) was assessed using the agar well-

diffusion approach (Jayaseelan et al., 2012). Streptomycin and fluconazole were the 

standard drugs for testing the bacterial and fungal resistance. All chemicals were soluble 

in distilled water at a concentration of 5.0 mg/mL. For bacterial strains, the plates were 

incubated for 24 h at 30 
o
C. For fungal strains, it was 25 

o
C for 3-5 days. The diameter 

of the inhibitory zone produced by the biosynthesized nanoparticles on the examined 

microorganisms was measured (Magiatis et al., 2002).  

2.6. Molecular identification of the selected bacterial isolate  

2.6.1. Morphological and biochemical characterization of the selected isolate: 
The selected bacterial isolate (B6) was characterized morphologically and 

biochemically according to the scheme of Bergey’s manual of determinative 

bacteriology (Holt et al., 1994) and Procop et al. (2017). Definitive identification of 

this bacterial isolate at the species level was performed using molecular-based 

identification. 

2.6.2. Molecular identification of bacterial isolate  

Identification of the selected bacterial isolate (B6) to the species level was 

carried out by sequence analysis of 16S rRNA gene and phylogenetic tree were 

performed in Gene Analysis Unit, Sigma Scientific Services Co., Egypt.  

Genomic DNA of the selected isolate was extracted according to the method 

described by Al-Ahmadi and Roodsari (2016), and the 16S rRNA gene was amplified. 

Amplification of 16S rRNA gene was carried out with TransScript two steps RT-PCR 

SuperMix using forward primer 16S-f 5'-AGAGTTTGATCMTGGCTCAG-3', reverse 

primer 16S-r 5'-AGAAAGGAGGTGWTCCARCC-3', 2x TransTaqHiFi PCR SuperMix 

II and nuclease free water. PCR program for 16S rRNA gene amplification was pre-

denaturation at 94℃ for 5.0 min followed by denaturation at 94℃ for 30 s, 30 s 

annealing at 57℃ and 90 s extension at 72℃ and a final extension step of 10 min at 

72℃ withhold at 4 °C. The amplified 16S rRNA gene was separated on an 1.5% 

agarose gel using 100 bp DNA marker (Intron, Korea), placed in an electrophoresis 

chamber and covered with electrolyte solution in 1X TBE buffer ,allowing the PCR 

product to run in the gel at 95 V for 40 min then extracted from agarose gel using 

QIAquick Kit DNA purification kit (Intron, South Korea). The purified RT-PCR 

product was sequenced in the forward direction on an Applied Biosystems 3130 

automated DNA Sequencer (ABI, 3130, USA) using a ready reaction Big dye 

Terminator V31 cycle sequencing kit (Perkin-Elmer/Applied Bio-systems, Foster City, 

CA) with Cat. No. 4336817EMBL's Nucleotide Sequence Database. The forward 

sequence of 16S rRNA gene of the selected isolate were aligned and compared with the known 
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16S rRNA gene sequences in the Genbank database using the BLASTn search at NCBI. The 

taxonomic position and the phylogenetic tree of the isolates were constructed with MEGA-X.  

2.7. Statistical analysis 

The data were all expressed as the mean ± SD, and each experiment was carried 

out in triplicate (n ¼ 3). Values were expressed as three replicated means standard 

deviation. Using the one-way analysis of variance (ANOVA) function in the Minitab 

application, Tukey's HSD at p _ 0.05 found no statistically significant difference 

between the identical letters that appear in each column. 

3. RESULTS     

3.1. Isolation of bacterial isolates  

In the current investigation, eight distinct bacterial isolates named (B1-B8) have 

been isolated from various soil sources depending on their colony morphology and 

microscopic examination. On MSM media, the bacterial strain (B6) from the soil 

sample is thought to be the predominant isolate. It was investigated whether the 

different bacterial isolates could create ZnO nanoparticles. 

3.2. Screening the production of ZnO-NPs by cell-free broth of bacterial isolates 

The data of the dynamic light scattering (DLS) technique in Figure (1) showed that 

the particle size of ZnO-NPs produced by the cell-free broth of bacterial isolates (B1-

B8) ranged from 77.88 nm to 510.3nm. ZnO-NPs produced by the cell-free broth of B6 

isolate has the smallest particle size (77.88 nm), followed by B8 (105.6nm), B2 (107.6 

nm), B3 (116.9 nm), B5 (202.2 nm), B1(250.4 nm), B4 (320.3 nm) and B7 (510.3 nm). 

The B6 isolate was selected for identification by 16S rRNA, whereas ZnO NPs 

produced by this isolate were used to characterise and study its antimicrobial activity.  

 

Figure (1): Size of ZnO-NPs prepared by different bacterial isolates using DLS 

analysis. All values are expressed as mean + SD and represent the average 

values from three experiments (n = 3). 
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3.3. Characterization of ZnO-NPs biosynthesized by B6 isolate 

Figure (2a) displays the X-ray diffraction (XRD) pattern of the produced ZnO-

NPs. Three powerful diffraction peaks at 2 of 31.7, 45.4, and 56.4° are responsible for 

the [100], [002], and [102] cell orientation planes, respectively, according to the XRD 

pattern. The p63mcspace group is strikingly similar to these diffraction peaks. The 

JCPDS data [crystal code: 36-1451] of Saravanan et al. (2018), which uses the Scherer 

equation and the large diffraction peak at 31.7°, also supports this. These findings 

supported the successful synthesis of the ZnO crystal structure. Figure (2b) shows how 

morphological study using TEM images revealed that biosynthesized ZnO nanoparticles 

are spherical in shape and have a constrained size distribution. According to the TEM 

analysis, which supports the XRD results, the size of the as-prepared ZnO particles 

ranges from 0.9 to 17.1 nm (Figure 2b). 

Additionally, the DLS investigation demonstrated that ZnO has a hydrodynamic 

size range of 34 to 122 nm. The creation of a hydrated shell around the surface or a 

potential particle aggregation in the aqueous environment during the analysis could both 

be contributing factors to the increased dynamic size of ZnO-NPs in the DLS spectra 

(Figure 2c). The characterization information presented above demonstrated that the 

production of ZnO-NPs from the bacterial strain Stenotrophomonas pavanii in Muller-

Hinton broth medium was effectively validated.  

 
 

 

Figure (2): Characterization data of the as-prepared ZnO nanoparticles: (a) XRD 

pattern, (b) TEM image, and (c) DLS spectrum.  
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3.4. Application of the produced ZnO-nanoparticles for antimicrobial activity 

ZnO-NPs produced by a cell-free broth of B6 isolate showed a variety of 

antimicrobial activity at a concentration 5.0 mg/ mL (Figure 3) against Gram-positive 

reference strains including Bacillus subtilis ATCC 6633 and Staphylococcus aureus 

ATCC 35556, Gram-negative reference strains including Escherichia coli ATCC 23282 

and Pseudomonas putida ATCC 10145 and antifungal activity against yeast-like fungi 

(Candida albicans IMRU-3669) and filamentous-like fungi (Aspergillus niger IMI-

31276).  

 

Figure (3): Antimicrobial activities of biosynthesized ZnO-NPs (5.0 mg/mL) 

observed as inhibition clear zones against Bacillus subtilis ATCC 6633 

compared to streptomycin as a reference antibiotic. 

The data in table (1) showed that the diameter of the clear zone produced by 

ZnO-NPs against Gram-negative reference strains is greater than that of Gram-positive 

and fungal reference strains when compared to streptomycin or fluconazole as a control. 

This indicates ZnO-NPs produced by B6 isolate exhibited more antimicrobial activity 

against Gram-negative bacteria than against Gram-positive bacteria, yeast-like or 

filamentous-like fungi. 

Table (1). Inhibition zone diameter (mm) produced by ZnO-NPs produced by B6 

isolate.  

Microorganisms 

Inhibition zone diameter (mm) 

ZnO-NPs 

References of 

antimicrobial 

agent * 

Bacillus subtilis ATCC 6633 25 28 

Staphylococcus aureus ATCC 35556 22 18 

E. Coli ATCC 23282 28 22 

Pseudomonas putida ATCC 10145 29 28 

Candida albicans IMRU-3669 20 0 

Aspergillus niger IMI-31276 22 20 

The data are presented as mean + SD and represent the average values from three experiments 

(n = 3). 
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References*: Streptomycin: against Gram-positive and Gram-negative species; Fluconazole 

antifungal against fungal species   
3.5.Identification of the selected bacterial isolate and phylogenetic analysis 

The results of the biochemical activities of the isolate (B6) in Table (2), indicate 

that it belongs to the genus Stenotrophomonas. By amplifying and sequencing the 16S 

rRNA gene, the sequence BLASTn of B6 isolate showed high similarity (100%) to 

Stenotrophomonas pavanii LMG 25348. Phylogenetic analysis of the 16S rRNA gene 

sequence of the B6 isolate showed that, it was closely related to Stenotrophomonas 

pavanii LMG 25348 (Figure 4). The bacterial isolate (B6) was definitely identified as 

Stenotrophomonas pavanii and took the symbol HM01. Stenotrophomonas pavanii 

HM01 is submitted in Genbank with accession number PP325747.1. 

                    Table (2): Results of biochemical tests of B6 isolate 

Test  Result  

Oxidase  +ve 

Growth on MacConkey Non-lactose fermenter 

Motility  Motile  

Indole  -ve 

H2S production  -ve  

Catalase  +ve 

Citrate  -ve  

Urease  -ve  

Methyl red -ve 

Voges–Proskauer  -ve 

Arginine dehydrogenase  -ve 

Lysine decarboxylase +ve  

Ornithine decarboxylase  -ve  

Esculin hydrolysis   +ve 

DNase  +ve 

Nitrate reduction  -ve 
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Figure (4): A phylogenetic tree of Stenotrophomonas pavanii HM01 isolate 

evolutionary relationships to other strains, taken from the NCBI database 

and the phylogenetic tree done by the Mega X program 

4. DISCUSSION  

Biologically active microorganisms such as bacteria, yeast and fungi, are used to 

synthesise ZnO NPs. Due to its effectiveness, eco-friendly operations, usability, 

accessibility, and high production, this technology seems promising. Microbes are 

crucial in the biological synthesis of metal and metal oxide NPs. The present work 

reports the low-cost, green synthesis of zinc oxide nanoparticles (ZnO-NPs) using a 

cell-free broth of Stenotrophomonas pavanii HM01 isolate. 

In the current study, Stenotrophomonas pavanii HM01 isolate was used for 

biosynthesis of ZnO-NPs with potential antimicrobial activity. The genus 

Stenotrophomonas is widely used by many authors for the biosynthesis of nanoparticles 

with different biological actions. Zaki et al. reported that Stenotrophomonas rhizophila 

strain 39M isolated from lake water to reduce silver to silver nanoparticles in the range 

of 5-50 nm which could be used successfully as an environmentally friendly disinfector 

of water and wastewater against pathogenic microorganisms (Zaki et al. 2014). Mishra 

et al. synthesized silver nanoparticles by Stenotrophomonas spp. BHU-S7 (MTCC 

5978) with an average mean size of ~12 nm for the management of soil-borne and foliar 

phytopathogens (Mishra et al., 2017). Nayaka et al. used Stenotrophomonas 

maltophilia Strain NS-24 supernatant for the biosynthesis of silver nanoparticles 

(AgNPs) with an average of 18.06 nm in size. AgNPs have antimicrobial activity 

against different Gram-negative and Gram-positive bacterial strains like Escherichia 

coli (MTCC 40), Enterococcus faecalis (MTCC 6845), Streptococcus pneumoniae 

(MTCC 8874) and Staphylococcus aureus (MTCC 2825) (Nayaka et al., 2020). 

Kashyap et al. (2023) used Stenotrophomonas maltophilia Strain SCS1.1 for the 



179                                Az. J. Pharm Sci. Vol. 69, March, 2024. 
 

 

biosynthesis of copper nanoparticles with particle size 80 nm which exhibited strong 

antibacterial, as well as antifungal activity (Kashyap et al. 2023). This could conclude 

that green synthesis of nanoparticles is gaining importance and has been suggested as 

possible alternative to chemical and physical methods. 

In this study, ZnO-NPs produced by a cell-free broth of Stenotrophomonas 

pavanii HM01 isolate showed a variety of antimicrobial activity at a concentration 5.0 

mg/ mL against Gram-positive reference strains including Bacillus subtilis ATCC 6633 

and Staphylococcus aureus ATCC 35556, Gram-negative reference strains including 

Escherichia coli ATCC 23282 and Pseudomonas putida ATCC 10145 and antifungal 

activity against yeast-like fungi (Candida albicans IMRU-3669) and filamentous-like 

fungi (Aspergillus niger IMI-31276). The produced ZnO-NPs have potential activity 

against Gram-negative reference strains greater than Gram-positive and fungal reference 

strains. This agrees with Chunchegowda et al. (2021) who reported that the ZnO-NPs 

synthesized by Leaf Extract of Passiflora subpeltata offered significant inhibition 

against the isolated Gram-negative E. coli with MIC at 62.5 µg/ mL (Chunchegowda et 

al., 2021). In addition, the biosynthesized ZnO-NPs by Lactobacillus plantarum TA4 

exhibited antibacterial activity against Gram-negative (E. coli and Salmonella sp.) and 

Gram-positive (S. aureus and S. epidermidis) bacteria in a concentration-dependent 

manner (Mohd Yusof et al., 2020). In contrast, ZnO-NPs synthesized by Azadirachta 

indica (Neem) leaf extract exhibited greater activity towards Gram-positive 

(Staphylococcus aureus, Streptococcus pyogenes) than other Gram-negative 

(Escherichia coli) bacteria due to Gram-negative bacteria have a thick outer cell 

membrane layer that makes them resistant to ZnO NPs compared to Gram-positive 

bacteria. Moreover, it was also suggested that the presence of lipopolysaccharide on the 

cell wall of Gram-negative bacteria exerted a strong aversion towards the NPs, making 

them resistant to NPs (Bhuyan et al., 2015). This could conclude that the 

biosynthesized ZnO-NPs had a broad-spectrum antimicrobial activity against Gram-

positive and Gram-negative bacteria acts by different mechanisms such as inhibiting 

cell wall synthesis.    

5.  CONCLUSION  

Eight different bacterial isolates (B1-B8) were gathered for this investigation 

from a variety of samples that were collected, including a soil sample, rice straw, and 

corn. We considered selecting the best bacterial strains for the synthesis of 

nanoparticles. The DLS results demonstrate that B6 produced ZnO-NPs with the 

smallest particle size (77.88 nm) using ZnSO4.7H2O as a precursor. The selected strain 

(B6) was recognized as Stenotrophomonas pavanii strain LMG 25348 using the 16S 

rRNA gene. ZnO NPs produced extracellularly by Stenotrophomonas pavanii are used 

to create an antibiotic. The antimicrobial activities of the ZnO-NPs were likewise 

ineffective against various dangerous pathogens, with E. coli and Pseudomonas putida 

exhibiting the most potent antimicrobial action. The culture filtrate was used to get our 

conclusion. We concluded that using the culture filtrate of Stenotrophomonas pavanii, 

extracellular production of zinc oxide nanoparticles showed good antibacterial activity. 
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 Stenotrophomonas pavaniiإنتبج صذيق للبيئة لجسيمبت أكسيذ الزنك النبنوية بواسطة 
 لتطبيق مضبدات الميكروببت

حسٍُمحمد 
1

انسعذاوٌيعبر  ،
2
هذي انششخبوٌ , 

1
* 

1
 انقبهشة، يصش 11121قسى حصًُى وحطىَش انعًهُبث، انًعهذ انًصشٌ نبحىد انبخشول، يذَُت َصش،  

2
 يصش -انقبهشة الاصهش،جبيعت  انصُذنت،كهُت  وانًُبعت،قسى انًُكشوبُىنىجُب  

 hudaelsheshtawy@yahoo.comهببحذ انشئُسٍ: ن ٍَوشخكنلاا ذَشبنا*

 الملخص العربي

جسًُبث انُبَىَت شعبُت وقذ حى اقخشاحه بذلاً يٍ اسخخذاو انعًهُبث انفُضَبئُت نه الاخضش خخهُقانَكخسب 

أكسُذ  جسًُبثلإَخبج  Stenotrophomonas pavaniiوانكًُُبئُت. فٍ هزا انعًم، حى اسخخذاو انسلانت انبكخُشَت 

ُعت انًص انُبَىَت جسًُبثانحى فحص وقذ ( بخكهفت يُخفضت وبطشَقت صذَقت نهبُئت. ZnONPs) انُبَىَت انضَك

( وانًجهش الإنكخشوٍَ انُبفز XRD(، حُىد الأشعت انسُُُت )DLSحُىًَب ببسخخذاو حشخج انضىء انذَُبيُكٍ )

(TEM ًُصَُّعت َظُفت، ويسخذَشة انشكم بشكم أسبسٍ، وحخخهف فٍ انحجى (. كبَج جسًُبث أكسُذ انضَك انُبَىَت ان

َبَىيخش. حى اسخخذاو جسًُبث أكسُذ انضَك انُبَىَت انًصُعت حُىًَب فٍ حطبُقبث يضبدة  11.1إنً  9.3يٍ 

فعبنُت  ZnO NPsنهًُكشوببث ضذ سلالاث انبكخُشَب إَجببُت انجشاو وسبنبت انجشاو وانخًُشة وانفطشَبث. كبٌ نذي 

سبنبت انجشاو انخٍ حى اخخببسهب يقبسَت بًب كبَج عهُه ضذ انسلالاث انبكخُشَت يضبدة نهبكخُشَب أفضم ضذ انبكخُشَب 

 23يهى( وانضائفت بىحُذا ) 22وانفطشَت إَجببُت انجشاو. أعهً َشبط يضبد نهًُكشوببث ضذ الإششَكُت انقىنىَُت )

َشبطًب جُذاً يضبداً  Stenotrophomonas pavanii يسخُبجيهى(. أظهش إَخبج جسًُبث أكسُذ انضَك انُبَىَت يٍ 

 نهبكخُشَب.

 كهًبث يفخبحُت: إَخبج صذَق نهبُئت؛ انجسًُبث انُبَىَت. سخُُىحشوفىيىَبط ببفبٍَ. يضبداث انًُكشوببث

 

 

 


