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Summary 

Bioproduction approaches of nanoparticles get a very important field with eco-friendly and economic welfares 

over physical & chemical methods of production. The purpose is the biosynthesis of AgNPs from non-

pathogenic bacterial isolate. Acinetobacter baumanii. Identification to species-level was determined by 

Polymerase Chain reaction (PCR) with universal primers, the 16S rRNA gene was subjected to nucleotide 

sequencing. AgNPs were biosynthesized by adding silver nitrate (AgNO3) into the supernatant of A. baumanii 

at 10 mM. AgNO3 was used as a precursor for the synthesis of AgNPs. Biological AgNPs were originally 

shown by change the color, yellow to reddish-brown. The categorization of AgNPs accomplished by SEM, 

XRD, and AFM. SEM exhibited well-dispersed AgNPs, homogenous with a diameter of 18-30nm, with 

inconstant shapes mostly spherical form. XRD detected the size of AgNPs was 21 nm and the AFM showed the 

three-dimensional structure of AgNPs and the diameter was 99.82 nm. AgNPs displayed antibacterial action to 

MDR of E.aerogens, S.aureus, E.coli, S.typhi, K. Pneumonia, P.auroginosa, P.mirabilis, P.Agglomerans, and 

S.pyogenes. 
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Introduction 

Nanobiotechnology is a novel ground of synthesis and application of nanoparticles with 1-100nm in size 
[1, 2]

. 

Nanoparticle formulas of metals as Pt, Ag, and Cu & Au had inhibition against pathogens. AgNPs had likely 

presentations in Nanomedicine and have been permitted for bactericidal actions against infections and avoidance 

biofilm creation as well as their sole chemical, electronics and optics 
[3, 4]

. Nanoparticles had exclusive features 

including antibacterial possessions, magnetic, electronic, optical possessions & catalytic actions 
[1, 5]

. Chemical 

& physical techniques were established for the making of AgNPs. The green creation is an eco-friendly and 

cheap bio creation technique for AgNPs. The bio creation way of manufacture is proficient with bacteria, fungi 

or plant sources. Bacterial metabolites certify speedy & dependable reduction of Ag ions to element. The 

microbial extract has occasioned in production nanomaterials with specific shapes, size & morphology 
[6, 7]

. The 

extracellular creation of AgNPs using A. baumannii species seems to be cheap and eco-friendly 
[8, 9, 10]

 to 

improve real antimicrobial mediators that overwhelmed the MDR of microbes 
[11]

. The study is aimed at 

synthesing AgNPs with A. baumannii and tests antimicrobial activity. 

 

 

Methods  

Culture of A. baumannii 

The A. baumannii   was obtained from a higher student laboratory in the faculty of science. BHI was inoculated 

with A. baumannii, incubated at 37°C, 24 hrs, and aerobic condition. A. baumannii was identified based on 

biochemical and morphological tests 
[12]

. The second activation was worked from the first activation and 

incubated aerobically at 37°C for 24 hrs 
[9]

. 

 

Preparation of cell free supernatant of A. baumannii 

After 24 hrs, the culture was subjected to 6000 rpm, 25 minutes to make supernatant from A. baumannii. After 

centrifugation, the cells were precipitated at the lowest of the tube were rejected and supernatants were 

composed for use in AgNPs biosynthesis 
[9]

. 
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Molecular Identifications of Bacterial Isolates 

Identification to species-level was determined by Polymerase Chain reaction (PCR) with universal primers, the 

16S rDNA was subjected to nucleotide sequencing. Favor Prep Genomic DNA Mini Kit was used to extract 

total DNA following the manufacturer's protocol. The concentration of DNA and the purity of the DNA solution 

were determined by the spectrophotometer. PCR mixture 2.5 ul (10μM) 27F AGAGTTTGATCCTGGCTCA, 
1492R GGTTACCTTGTTACGACTT, with Pre Mix- Kit, and 8μL of DNA sample, then completed to 20ul of 
DDW. PCR was run at 95 °C for 4 min then 38 cycles of 30 sec at 95 °C, 60 sec at 55 °C, and 120sec at 73 °C, 

5min at 73°C. PCR product was performed electrophoresis on a one percent agarose gel with EB and 

photographed under UV then sequencing 16S rDNA57. The 16S rRNA gene sequences determined were aligned 

along with the sequences of type strains obtained from the GenBank by using the program CLUSTAL X 

(version 1.82) 
[60]

. 

 

BioEdit (Sequence Alignment Editor version 4.7.8) (Hall, 1999) was used as the general tools for sequence 

editing and analysis e.g., for locating the putative ORFs in all reading frames, analyzing nucleotide composition, 

amino acids composition and codon usage ORF for performing multiple sequence alignment. The DNA 

sequence was subjected for similarity to the DNA sequences in NCBI, NLM, and NIH. The sequences used to 

achieve a BLASTN search against the sequence database 
[59]

. 

 

Bacterial synthesis of AgNPs 
AgNO3 as substrate for bacterial synthesis of AgNPs by A. baumannii. Four concentration AgNO3 (1,3, 5and 

10mM) was added to A. Baumannii supernatant. Reaction condition was in dark room. The pH altered to 8. 

Then incubated at 36° C, 150 rpm for 18 hrs. The color change was noticed and the mixture was separated for 

20 minute at 8000rpm, Supernatant was replaced with using centrifuged four times, the pellet dried at 45 °C for 

30 hr.The powder was kept in vials for further tests
 [9, 13]

. 

 

Characterization of AgNPs 

XRD was used for structure and size of AgNPs, the powder of AgNPs was used for test. AFM was achieved for 

analysis the AgNPs the powder of AgNPs was used for the AFM. SEM (Inspect S50. FEI) was characterized to 

dimension, form and scattering of AgNPs 
[15]

. 

 

Antibacterial action of AgNPs 

Antibacterial actions of biological AgNPs carried with consuming agar well diffusion against some MDR 

bacteria of gram pos. and neg.(table 1). Tested bacteria with 1.5x10
8
cfu/mlinoculated onto MHAplates.Agar 

wells was achieved with 5 mm and 100μl from commercial AgNPs and AgNPs from A. Baumannii at 

concentration (150µg/ml) of AgNPs was added into each well. One petri dish sub cultured for each pathogenic 

bacterium and used as control and incubated for 18 hrs at 37°C
[14].

 

 

Result  

Molecular Identifications of Bacterial Isolates 

The 16S rDNA sequence was considered as a more discerning (Chagnaud et al., 2001). Thus, 1270 bp of 

16SrDNAwas amplified with PCR. From alignment with database in GenBank by BLAST program, bacteria 

were recognized with 99 % certainty to be A. baumannii.  

 

Biosynthesis of AgNPs 

Supernatant of A .baumannii demonstrated ability of synthesis  AgNPs using AgNO3(10mM)  as an initiator for 

synthesis AgNPs and after shaking incubation for 18 hrs ,150rpm 38°C , A. Baumannii changed the color (figure 

1) to reddish brown as pointer with creation AgNPs. 

 

XRD categorization of AgNPs 

The average size of silver nanoparticles was detected by X-ray crystallography diffraction (XRD) analysis, the 

A. baumannii produce silver nanoparticles with average size was 21 nm (figure 2).   

 

AFM analysis of AgNPs 

The average diameter and the three dimensional structure of silver nanoparticles was detected by the Atomic 

force microscope (AFM) analysis, the A. baumannii produce silver nanoparticles with average diameter 

99.82nm (figure 3).Depending on description and characterization of nanoparticles by the color change, XRD 

and AFM. The morphology, size, distribution and presence of metals nanoparticles were characterized and a 

consequence .AgNO3 (10mM) was used for further study. 
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SEM categorization of AgNPs 

SEM analysis exhibited well-isolated AgNPs, similar with diameter of 18-30nm, with inconstant shapes mostly 

spherical form (fig 4). 

 

Antibacterial activity   

Antibacterial activity of AgNPs(table 1)were biosynthesized by A .baumannii were used to estimate their ability 

in prevent growth of multidrug resistant bacteria(MDR).Agar well technique to identify the antibacterial activity 

of nanoparticles using commercial and biogenic AgNPs at concentration (150µg/ml) .After incubation the 

inhibition zone was measured in mm of the two types of AgNPs. The results specified that AgNPs inhibited the 

tested microorganisms (gram pos. and gram neg. bacteria). The inhibition diameter was bigger in gram neg. than 

in gram pos.(table2).The major inhibition zone of AgNPs was in Gram neg. bacteria with 15 mm in Ps. 

aeruginosa (7mg/ml) ,while the largest inhibition zone in Gram pos. bacteria was 16 mm in S. pyogen, while the 

biogenic AgNPs displayed large diameter in Gram negative bacteria which  was 30 mm in S. typhi ;and large 

diameter zone in Gram positive bacteria was 23mm in S. pyogen with( 7mg/ml ) ,diverse  antibacterial activity 

in further bacteria due to dissimilar in their sensitivity to AgNPs(table 2). 

 

Table (2): Zone of inhibition of MDR bacteria in mm by AgNPs (7mg/ml). 

 

 
 

Figure (1): Optimization product for AgNPs using different concentration (1, 3, 5,10mM) for (2-48) hour’s 

incubation time using A. baumannii. A-Concentration 1mM. B-Concentration 3mM    C-Concentration 5mM    

D- Concentration 10mM. F1-Supernatant with AgNO3before incubation  
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Figure (2): XRD analysis of Biosynthesized  nanoparticles size from A.baumannii. 
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Figure (3): AFM analysis of synthesized AgNPs from A. baumannii. A-3D image of AgNPs. B-Scattering 

diagram of AgNPs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (4): SEM analysis of synthesized AgNPs from A.baumannii 

 

Discussion  

AgNPs were biosynthesized with supernatant of A. baumannii. Morphological and biochemical characterization 

was confirmed as A. baumannii. When the reaction mixture containing supernatant of A. baumannii and 

different concentration of AgNO3 was added under dark conditions and adjustment of pH to 8.3, the medium 

color was changed from yellow to reddish-brown (fig 1). Presence of brown color is a vibrant suggestion of the 

synthesis of AgNPs as a reduction by the bacterial metabolites (enzymes, proteins, amino acid, polysaccharides, 

etc.)  As reducing mediators in the supernatants 
[15, 16]

.  The color change is due to the coherent excitation of 

total electrons to surface plasmon resonance (SPR) 
[17]

. 

 

Bacterial supernatant is the at ease way for the size-meticulous creation of AgNPs. The conditions of the 

supernatant can be effortlessly reformed and sustained than cells, components in the cytoplasm would attempt to 

preserve environment like heat shock proteins and require purity 
[18]

.  Not all the organisms are competent for 

the synthesis of silver nanoparticles; the exact reaction mechanism leading to the formation of silver 

nanoparticles by all organisms is yet to be elucidated. The organisms which comprise the “Silver resistance 

machinery” can create silver. Extracts from microorganisms may performance both as reducing and capping in 

AgNPs production. The reduction of silver ions by groupings of biomolecules 
[19]

. 

 

Several studies designated that NADH- and NADH-dependent enzymes are significant factors in the creation of 

metal nanoparticles. The reduction appears to be originated by electron transfer from the NADH by NADH-
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dependent reductase as electron carrier 
[20]

. The Lactobacillus is notorious to yield nitrate reductase only 

overhead pH 6 which may be answerable for bioreduction of Ag+ to Ag0 and creation of AgNPs
[21]

. 

 

There is a likelihood that the aldehydic group existing in the extra polysaccharides secreted by the Lactobacillus 

sp might be elaborate in the reduction of silver ions to zerovalent silver (Ag 0)
[22]

. The form and dimension of 

nanoparticles based on physical with chemical aspects, e.g., reaction period, pH, composition reaction mixture 

and darkness 
[21]

. NPS morphology can be regulated by synthesis with adjusting hydrogen ion concentration or 

heat of the mixture 
[23]

, also verified that at 64Cº fewer quantity of NPS were created, whereas at 36Cº extra 

quantity of nanoparticles was made. At acidic hydrogen ion concentration, the AgNPs production declined by 

reason of alkaline ion is necessary to the reduction of metal ions to less nucleation for Ag crystal development in 

fangled entering Ag atoms payment to make greater nanoparticles. While as the hydrogen ion concentration 

increase to alkaline, the dynamics of the ions and creation develop and extents to 10, additional nucleation areas 

are designed due to the obtainability of –OH ions. The transformation of Ag+ to Ag0 rises charted by a surge in 

the kinetics of the statement of the Ag atoms 
[24, 25]

. 

  

Characterization of silver nanoparticles 

SEM AgNPs synthesized using A.baumannii showed well dispersed, the diameter of 18-30nm with variable 

shapes mostly spherical form. The Characterization of biogenic nanoparticles was performed by Atomic force 

microscopy (AFM) and X-ray diffraction (XRD) analysis. The initial confirmation of the extracellular creation 

of AgNPs was achieved by the contrast colour change due to the surface Plasmon resonance (SPR) 

phenomenon. The conversion of extracellular moderate color evidently designates that the procedure of 

development of AgNPs is extracellular 
[26, 27]

. The presence of brown color in a mixture encompassing the 

biomass is a strong suggestion of the creation of AgNPs in the reaction mix and is owing to the excitation of 

surface plasmon vibrations in the nanoparticles 
[28]

. 

 

XRD noticed the middling size of AgNPs synthesized from A.baumannii was 21 nm (figure 2) the others 

indicated an average diameter of AgNPs from 20-100nm 29. AFM analysis detects the 3D structure of AgNPs 

and the average size of the nanoparticle was 99.82 nm belong to silver nanoparticle biosynthesized from 

A.baumannii (figure 3). After Characterization results (shape, size, and dispersity of nanoparticles), AgNPs were 

improved in inferiority;  lowest size and few polydispersities, with A.baumannii, this could be indorsed to the 

alterations in the reduction that belong to extracellular metabolites, biomolecules that offered in the culture of 

microbes, furthermore, their capability of interaction with AgNO3 
[30]

. 

 

Antimicrobial activity of nanoparticles 

Because of the emergence and increase in the number of multiple antibiotic-resistant microorganisms, 

nanoparticles are now considered alternate to antibiotics and have a great perspective to resolve this problematic. 

AgNPs were mostly good-looking for the making of a novel class of antimicrobials 
[31-33]

. The AgNPs were tested 

to evaluate their antibacterial activity against gram-positive and gram-negative bacteria using the agar well 

diffusion method. The AgNPs looked at their actions on G+ve and G-ve bacteria (table2). 

 

The biggest antimicrobials zone was displayed in bacteria, the extreme antimicrobials diameter of marketable 

AgNPs(150µg/ml)  in gram-negative bacteria were 15mm with Ps. aeruginosa while 16mm in S. pyogenic. 

Biogenic AgNPs in gram-negative bacteria were 30mm in S. typhi and 23mm in gram-positive bacteria in S. 

pyogen. The difference between the peptidoglycan of gram-negative and gram-positive bacteria 
[34, 35, 36]

. 

Variations in pathogens to AgNPs with 150µg/ml of marketable AgNPs such as E.coli, Ps.aeruginosa and 

E.aerogenes, the inhibition of these pathogens was 14,15 and 11 mm respectively, biosynthesized AgNPs from 

A.baumannii  was 20,23,14 mm to the variances in susceptibility of pathogens based on several elements, intrinsic 

resistome
[37]

. AgNPs seems to be more lethal than Ag+ ions against E. coli
[38- 40]

.  

 

The positive charge is able to interact with the negative charge of bacteria with electrostatic action. Interaction 

can overpower other factors that can impact the bacterial death 
[41-43]

. Silver ions could make structural changes 

in DNA and protein and cell wall. Ag ion interrelates with functional groups. The AgNPs injury membranes and 

discharge of ROS, making free radicals with antibacterial action 
[44, 45]

. More small nanoparticles demonstrated 

more activity than big particles, due to a large surface area on microbe 
[46-53]

. Hydrogen concentration has a 

characteristic role in the antimicrobial action with AgNPs, the lowest biogenic AgNPs in alkaline Hydrogen 

concentration exhibited more antimicrobial action than the big particles which are manufactured in acidic 

Hydrogen 
[54]

. The shape of AgNPs shows very important in the antibacterial action of AgNPs. Hexagonal 

AgNPs display the maximum antimicrobial action related to further shape that was ascribed to the facet 

reactivity as well as particular surface areas 
[55, 56]

. 
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