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Abstract 

"AIM"- This project aims to make silver nanoparticles from extract medicinal plants, describe them, and 

test their antibacterial efficacy. "MATERIAL & METHODS" Fresh  "Shafallah tree"or other name A. 

scholaris "Devil tree" leaves free of infection obtained from various places. To release intracellular 

chemicals into solution, heat the mixture at 60° C for 15 minutes while stirring constantly. This sample 

must be chilled and filtered using simple filter paper with Whatman No. 1 filter paper, then freeze at 4° C 

and utilized to manufacture biogenic silver nanoparticles. 10 mL of A. scholaris plant component extracts 

"leaves, foliage, and fruits" have been given one by one to a 250 mL conical flask containing 100 mL 5mM 

silver nitrate solution. The AgNO3 solution is originally whitish in color, but after being swirled constantly 

for 30 to 60 minutes at room temperature (30 °C), the hue changed from whitish to brownish orange, visibly 

confirming the creation of biogenic silver nanoparticles. The employment of NaCl as a suspending 

electrolyte arrangement is used to analyze the initial weakening of the nanoparticles' fluid response (5mL) 

with twice refined water "50 mL" "2 x10-2 M NaCl". The needed pH cost is then altered at that moment.- 

"RESULTS"- The green amalgamation of silver nanoparticles is performed using pre-arranged various 

plant components. According to the inscription, the silver nanoparticle arrangement is shaded from dull 

brown to blackish. The color altered from colorless to brownish orange to blackish after adding A. scholaris 

leaf extracts to AgNO3 solution, indicating AgNPs production. "CONCLUSION"-According to the study, 

AgNPs antibacterial action is thought to be due to its positive charge. The concentration of biogenic AgNO3 

determines their antibacterial efficacy against Gram-negative bacteria.      
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INTRODUCTION 

Metal nanoparticles have been used from the 

beginning of time. Thousands of years ago, 

individuals in Mesopotamia in the ninth 

century were the first to apply nanoparticles 

without understanding their science. Painting 

copper and silver salt with vinegar and ochre on 

top of pottery and then heating it to generate 

beautiful metallic glitter is used by the artists in 

this project. Since Roman times, people have 

used colloidal gold and silver to dye a vibrant 

yellow, pink, or mauve hue, depending on their 

familiarity with the metals. [1,2]. The term 

"nano" comes from a Greek phrase that means 

"one billionth of a dimension." Half a century 

ago, Richard Feynman was already aware that 

there is still much scope on the backside [3], 

and he urged his audience to start a second 

branch of physics. The study focus changed 

from the microstate to the nano state—

technology aids in developing strategies or 

systems that accomplish required duties 

compellingly and. Nanotechnology is the 

science and engineering of creating 

microscopic materials at the nanoscale for 

specific uses. Nanotechnology was first 

developed in the 1979s. [4,5], and tremendous 

growth and discoveries in the "nanoworld" 

accompanied regular consequences in a Nobel 

Prize for the respective scientists. According to 

Mihail (Mike) Roco of the "US National 

Nanotechnology Initiative's generation 

technology development chart," we have 

already entered the fourth generation stage, in 

which molecular devices will be the dominant 

nanotechnology [6]. 

 

 

MATERIAL & METHODS 

"COLLECTION OF PLANTS" 

  The leaves of the "Shafallah tree" or known as 

the Devil's tree, A.scholaris, are obtained from 

different places in central and southern Iraq.  

The leaves, plant life, and fruits are washed 

several times with deionized water to remove 

the sticky texture, then dried in the shade for 5–

6 weeks at room temperature before being 

pulverized with a household blender.  For the 

manufacture of plant extracts, the dry powder 

is stored in an airtight container. 

"PREPARATION OF PLANTS  EXTRACTS" 

To release intracellular chemicals into liquid, 

heat the mixture for 15 minutes at 60o C with 

constant stirring. The extracts were filtered 

using Whatman No. 1 filter paper, chilled to 4° 

C, and utilized to synthesize biogenic silver 

nanoparticles after cooling. AgNO3 was 

stabilized and lowered by extracts of several 

flora components. 

"Synthesis  of  Biogenic Silver Nanoparticles"  

10 mL of A. scholaris "leaves, foliage, and 

fruits" plant component extracts are given one 

by one to a 250 mL conical flask containing 100 

mL 5mM silver nitrate solution. The AgNO3 

solution is originally whitish in color, but after 

being swirled constantly for 30 to 60 minutes at 

room temperature (30° C). The hue changes 

from whitish to brownish orange, visibly 

confirming the creation of biogenic silver 

nanoparticles. Centrifugation of synthesized 

nanoparticles results in the production of a 

pellet. Separate biogenic AgNP pellets have 

been cleaned with distilled water and 

accumulated for comparative testing [7]. 
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"Optimization Of Factors For Synthesized 

Biogenic Silver Nanoparticles"  

"Effect of pH" 

The response pH of various manufactured 

biogenic AgNPs has been tuned at specific pH 

levels, with 3, 5, 7, 9, and eleven being the most 

common. A spectrophotometer was used to test 

the absorbance of the produced AgNPs at a 

certain pH [8]. The "pH of the response was 

previously adjusted with 0.1 N HCl and 0.1 N 

NaOH". 

"Effect of Temperature" 

"The temperatures of several manufactured 

biogenic AgNPs were tuned at a single 

temperature, with the response temperature 

measured from 10 to 60 degrees Celsius". A 

spectrophotometer was used to determine the 

absorbance of the produced AgNPs at a given 

temperature [8]. 

"Effect of Time" 

At varying time intervals, the times of various 

produced biogenic AgNPs were tuned. From 0 

to 24 hours, the response time was measured. A 

spectrophotometer was used to test the 

absorbance of the produced AgNPs at various 

time intervals [8]. 

"Effect of Reactant Concentration" 

To improve the concentration ratio of plant 

extracts, we used "5 mL, 10 mL, 15 M, 20 M, 

and 25 M" of plant extracts in the 1 M silver 

nitrate solution to increase the concentrations 

of leaves, flowers, and fruits. Tests on the 

absorbance of the generated AgNPs at varied 

concentrations of leaves, flowers, and fruits 

extracts were performed using a 

spectrophotometer[8]. 

 

 

"Effect of Concentration of Metal  Ion" 

The response to one-of-a-kind quantities of 

silver nitrate used to be optimized for the 

production of AgNPs, with the response 

maintained at 1 mM, three mM, five mM, and 

seven mM. The absorbance of the produced 

AgNPs was measured using a 

spectrophotometer with complete knowledge 

of AgNO3 [8]. 

"Characterization of biogenic silver 

nanoparticles"  

"UV-visible spectrophotometer" 

Ingestion spectroscopy in the UV-Visible 

region has long been an essential tool for 

nanoparticle representation. The formation of 

biogenic AgNPs and bio rebate of Ag+ 

particles in the arrangement is monitored using 

UV-Visible retention Spectroscopy "Systronic 

2203 UV Vis" in the region of 300- 500 nm, 

which provides the result of floor plasmon 

reverberation molded for steel. This floor 

plasmon reverberation is caused by the sound 

wavering of free conduction electrons attracted 

by light [9].  

"Particle Size And Zeta Potential  

Determination"   

First, the hydrodynamic response of the 

nanoparticles is weakened by the addition of 

NaCl as a suspending electrolyte in two-fold-

refined water "50 mL" "2 x10-2 M NaCl". The 

needed pH cost is modified at that moment. For 

the better part of a half-hour, the samples are 

tossed around. After 30 minutes, the pH 

balance and the zeta conceivable of the silver 

nanoparticles are evaluated. Afterward, 

Molecule sizes (z-normal), polydispersity lists 

(PI), and zeta potentials of silver nanoparticles 

are examined at 25 C of integrated biogenic 

AgNPs with an unbiased molecule size/Zeta 

reasonable analyzer. In addition, the stability of 
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choreographed AgNPs is tested using this 

evaluation. [10]. 

"Electron   Microscopy/   Selected   Area   

Electron  Diffraction (SAED) Analysis" 

Transmission electron microscopy is used 

initially to determine the shape and size of 

AgNPs. AgNP pattern is then applied on the 

copper grid with thin copper and holey carbon 

disc and dries in vacuo after one drop is 

applied. After washing and diluting the stable 

biogenic AgNPs, the absorbance range of 0.5 is 

achieved. AgNPs generated using Tecnai G2 

FEI High-Resolution Transmission Electron 

Microscope operating at 200 kV of acceleration 

were seen with this microscope. Additional 

samples of SAED were collected at a previous 

time. 

"Fourier Transform Infrared (FT-IR)  

Spectroscopic Studies" 

The FT-IR technique analyzes the evidence of 

natural practical groupings responsible for 

reducing metal particles to metal nanoparticles. 

Fourier Transform Infrared spectroscopy is 

used to analyze the spectra of the powdered 

AgNPs structure. The samples are prepared by 

sprinkling the AgNPs in a dry KBr vehicle and 

sprinkling them on a simple plate. KBr is used 

as a standard for the evaluation of tests. 

"Powder X-Ray Diffraction (XRD) Studies" 

"X-beam diffraction estimations were done for 

the bioreduced silver metal arrangement." 

"Determination of  Antituberculosis Activity 

By LJ Slop Method"  

Lowenstein Jensen (L J) Slop method was used 

to determine this. H37Rv [Acid Fast Bacilli] 

MTCC 200 was used to verify the results.  

Development and weakening were 

accomplished by using L J (Lowenstein Jensen) 

medium. The strain used in testing was 

accustomed to a 1mg/ml inoculum size. The 

use of a screening test for assurance of 

antimycobacterial activity on the Lowenstein 

Jensen (LJ) medium is dependent on whether or 

not bacterial suitability balance is maintained. 

The development was emulsified in 3 ml of 

clean 0.9 percent saline, and the turbidity was 

adjusted to.0.5 using a densimeter. In a Bio-

wellbeing hood, 0.5 ml of this slurry was 

dispersed aseptically into two sterile cylinders. 

A DMSO solution containing 0.5 ml of 

biogenic silver nanoparticles and 0.5 ml of 

DMSO was added to the control tubes. For this 

experiment, 37 degrees Celsius was the ideal 

temperature for vortexed cylinders to hatch out. 

For the purpose of determining the Minimum 

Inhibitory Concentration (MIC) of various 

medicines, the following methods were used: 

The main screen is seen here. The combined 

drugs were administered at 500 g/ml, 250 g/ml, 

and 125 g/ml during the screening process. The 

dynamically integrated drugs discovered in this 

crucial screening were also tested in a dual 

setup of weakening against all bacteria. 

"The medications observed dynamic in 

essential screening were likewise weakened to 

acquire 100 µg/ml, 50 µg/ml, 25 µg/ml, 12.5 

µg/ml, 6.250 µg/ml, 3.125 µg/ml and 1.5625 

µg/ml fixations.  

This strategy followed biogenic AgNPs 

incorporated utilizing A. scholaris (leaves, 

blossoms, and organic products) removes and 

5mM silver nitrate arrangement as a test, 

standard antitubercular drugs Rifampicin and 

Isoniazid are utilized as a positive control" [11-

14]. 

RESULTS & DISCUSSION 

"SYNTHESIS OF BIOGENIC SILVER  

NANOPARTICLES" 
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The green amalgamation of silver nanoparticles 

through pre-arranged diverse plant components 

has been finished, removing them from the 

solution. Written, silver nanoparticle 

arrangement seems dull brown or black. The 

shift in color from colorless to brownish orange 

to black reflects the production of AgNPs after 

adding A. scholaris leaf extracts to AgNO3 

solution. The other six plants and their 

components extracted (A. marmelos leaf, A. 

marmelos fruit, A. scholaris leaf color changed 

to dark brown to following blackish treatment 

with AgNO3) had the same result. 

Nanoparticles have a feature known as a 

quantum restriction, which affects the optical 

properties of nanoparticles by limiting their 

size. This reduced aqueous component is 

employed for additional characterizations. This 

proves that the synthesis of AgNPs processes 

has begun. AgNPs' color intensity rises as 

incubation time increases, as described above. 

"Optimization of  Synthesized Biogenic  Silver  

Nanoparticles"  

"For the synthesis of AgNPs, different 

parameters were optimized, i.e., pH, 

temperature,  time, reactant concentration 

(Plant extract), the concentration of metal ion" 

(AgNO3). 

"Effect of pH" 

After the plant extract was added to the AgNO3 

solution at pH 7, the reaction was sped up, and 

the formation was noticed within 30 minutes. 

Biogenic AgNPs are formed when a colorless 

solution changes to a brownish color. A UV 

absorption peak provided further proof of 

AgNP production. At pH 2 and 5, which are 

both acidic, no particles are formed. 

"Effect of Temperature" 

UV absorbance spectra of biogenic AgNPs at 

different temperatures "15, 30, and 60" show 

that the sharpness of the peak is enhanced with 

the reduction in the NPs' size. The aggregation 

of particles at higher temperatures led to an 

increase in size after reaching the optimal 

temperature. A decrease in AgNP aggregation 

caused the first shrinkage. At 15C, the reaction 

rate is slower, and the size of the particles is 

more significant.  

"Effect of Time" 

It is also explored how reaction time affected 

the combination of biogenic AgNPs. As the 

reaction time increased, more NPs were framed 

by UV absorbance spectra, and the apex 

became more refined. The synthesis of NPs 

began within 30 minutes, and the number of 

NPS grew steadily until the optimal limit was 

reached, at which point the size of the NPS rose 

somewhat. 

"Effect of Reactant Concentration" 

Variations in the concentration ratios of leaf 

extract to AgNO3 are also investigated to 

maximize the generation of biogenic AgNPs 

while minimizing their size. In order to 

determine the optimal volume of plant extracts 

for increased synthesis of biogenic AgNPs, the 

quantities of plant extracts are changed from 

5,10,15,20,25 mL.  

"Effect of Concentration of Metal  Ion" 

All other parameters are maintained constant in 

order to enhance the formation of biogenic 

AgNPs. Using the UV-visible absorption 

spectra, a 1 mM to 3 mM solution of AgNO3 

resulted in a slow pace and a feeble absorption 

peak for the synthesis of AgNPs. However, it is 

interesting to note that this permits the fast 

creation of biogenic nanoparticles. Particles 

begin to clump together at a concentration of 7 

mM, which reduces the absorption peak. 
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"Dynamic Light Scattering Analysis and Zeta-

Potential Measurements" 

"Microtrac). There are many different ways to 

disperse laser diffraction technology in this 

operation. Following ultrasonication, the pre-

arranged example is dispersed in deionized 

water. Sifting and centrifugation at 25oC at 

5000 rpm for 15 seconds are then carried out, 

after which the supernatant has been collected. 

A PC-controlled molecule size analyzer is used 

to examine the distribution of molecules in the 

fluid after the supernatant was diluted 4 to 

numerous times. The zeta potential of the silver 

nanoparticles is used to determine the surface 

capabilities of the colloidal solution. 

"Particle Size Measurements" 

Data regarding the size of colloidal silver 

nanoparticles and their granulometric 

circulation may be obtained from the number of 

molecules and their associated volume. 

Particles with polydispersity are found to be 

present in the nanoparticles examined by 

molecular size analysis. Underneath is where it 

is at. AgNPs mixed with different fixation 

AgNO3 "1mM, 3mM, 5mM, and 7mM" are 

found to be within the range of 0.7-100nn in 

molecular size analyzer. Consequently, the 

AgNPs paired with a 5mM AgNO3 

arrangement resulted in the least typical tight 

particle size compared to other AgNPs. 

"Zeta Potential Measurement" 

The colloidal suspension's zeta potential is used 

to determine the safety of the colloidal 

particles. Stable silver nanoparticles must have 

a zeta potential of at least +30mV and - 30mV. 

The zeta esteems of the nanoparticles derived 

from six plants, and their various components 

(leaves, blooms, and organic products) were 

determined and presented in the table below 

with a maximum force of 100%. One of the 

primary reasons for delivering molecules with 

a limited size appropriation file is that these 

properties enable nanoparticles to be fully 

adjusted [15-17]. Six plants and a wide range of 

plant components (leaves, flowers, organic 

compounds) produced silver nanoparticles that 

had a negative charge and were stable at 

ambient temperature. 

 "Plant  

sample" 

 "Concentration 

of AgNO3 (mM)" 

 "Averag

e size 

(nm)" 

  "Zeta 

Potential 

(mV)" 

  "PDI"   "Polarity"  

  

 

   
"A. scholaris leaf" "1.0

" 

"34.3

" 

"18.92" "0.235" "Positive" 

 "3.0

" 

"27.6

" 

"20.19" "0.273" "Positive" 

"5.0

" 

"14.7

" 

"19.77" "0.318" "Negative" 

"7.0

" 

"52.6

" 

"18.56" "0.581" "Negative" 

      

"Electron Microscopy/ Selected Area Electron 

Diffraction (SAED) Analysis" 

The integrated biogenic silver nanoparticles are 

examined using TEM to determine their size 

and shape. A close look at the HR-TEM image 

of the integrated AgNPs in the plant and its 

many parts, as seen in Figure, reveals the 

precise measurements, shapes, and sizes that 

the nanoparticles have taken. AgNPs, which are 

hexagonal and regularly circulated, are 

orchestrated by these plant extracts. Ten to fifty 

nanometers (nm) was the range of the 



Journal of Survey in Fisheries Sciences               10(3S) 1578-1587 2023 

 

1584 

combined biogenic AgNPs. As seen in the 

SAED example, AgNPs are transparent [18-

20]. 

"Figure 1: SEM of Plant Extracts" 

"Fourier Transform Infrared (FT-IR) 

Spectroscopic Studies" 

Plant extracts "identify the functional groups 

responsible for synthesizing silver 

nanoparticles from silver nitrate using FT-IR." 

Different biomolecules are responsible for 

decreasing, correcting, and covering up AgNPs 

orderly as diverse biomolecules choreograph 

them. The plant extracts' biogenic union with 

silver nanoparticles is determined using FTIR 

ranges. 

"Figure 2: FT-IR Spectra of plant extract" 

 

 

 

"Powder X-Ray Diffraction (XRD) Studies" 

The biogenic silver nanoparticles' phase 

distribution, purity, and crystalline shape have 

been verified using X-ray diffraction (XRD) 

analysis. According to this formula, these 

biogenic AgNPs synthesized by plant extract 

have an average crystal size of between 1 and 

10 nm. Below, you can see the XRD patterns of 

A. scholaris plants "leaves, flowers, and fruits 

[21,22]." 

JCPDS No. 04-0783 is utilized as a reference to 

assign many distinct peaks of all synthesized 

biogenic AgNPs to this in the range of 0 to 80; 

it advocated the monophase nature of 

synthesized AgNPs based on this data set 

[23,24]. 
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Figure 3: X-ray Diffraction of extract of 

plant 

 

"Antibacterial Activity of Biogenic Silver 

Nanoparticles" 

"Zone of Inhibition in Bacteria" 

  The antibacterial activity of AgNPs derived 

from plant extracts is shown to be outstanding 

against both Gram-positive and Gram-negative 

bacteria. AgNPs synthesized using a modified 

Kirby Bauer diffusion method were tested 

against a wide range of bacterial strains, 

including Staphylococcus aureus, Bacillus 

subtlis, Bacillus megaterium "representatives 

of gram-positive bacteria," Salmonella abony, 

Escherichia coli, Pseudomonas aeruginosa, 

Proteus Vulgaris, and Enterobacteriaceae 

"representative of gram-negative bacteria." 

MTCC provided these seeds to us "Microbial 

Type Culture Collection." Several antibiotic-

resistant microorganisms, including 

Staphylococcus aureus and Escherichia coli, 

were also examined. For each microbe, the 

gram staining data are shown below. 

 

 

 

 

"Figure 60 Gram staining images of (A) B. 

subtlis, (B) B. megaterium (C) S. aureus" 

 

CONCLUSION 

Ag's antibacterial properties are attributed to its 

positive charge, according to research. On 

Gram-negative bacteria, the antibacterial action 

of biogenic AgNPs is dependent on the 

concentration of AgNPs. Pits occur in the 

bacterial cell wall, and AgNPs accumulate 

there, reducing the membrane's permeability 

and ultimately leading to cell death. The 

membrane is dam University of Technology, 

Iraq aged by free radicals produced by surface 

Ag NPs. 
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