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INTRODUCTION

ABSTRACT

Nanoparticle biosynthesis has received increasing attention due to the
growing need to develop safe, cost-effective and environmentally friendly
technologies biosynthesized for nanomaterials. Therefore, this study aimed to
study the effect of silver nanoparticles manufactured from Penicillium digitatum |,
against bacteria and measure the level of interference of antibiotics with
nanoparticles. In this paper, silver nanoparticles (Ag NPs) were synthesized using
the reduction of the Ag + aqueous ion from Penicillium digitatium.The
nanoparticles of Ag NPs were also tested by and X-ray diffraction and transmission
electron microscope (TEM) and UV-visible light absorption spectroscopy method
and field-emission scanning electron microscopy (FESEM). Samples is 70 were
collected from patients visiting Samarra General Hospital in Samarra city during
the period from December 2021 to May 2022 and of both sexes with ages ranging
from 1 to 60 years. Samples were collected from different sources of infections,
The inhibitory ability of silver nanoparticles produced from mushrooms was
studied on pathogenic bacteria, and that was done after making four
concentrations, namely 10%, 25%, 50%, and 100% with the control without any
concentration of the nanomaterials. The inhibitory activity of silver nanoparticles
Ag NPs was tested on some pathogenic bacterial species isolated from burns,
wounds, urinary tract and intestinal infections . After that, biochemical tests were
performed to diagnose the bacteria, such as the catalase test, the oxidase test, and
the urease test, in addition to microscopic examination to confirm the diagnosis by
the well diffusion after the sensitivity test was measured. The results showed an
inhibitory efficacy of processed silver particles at a concentration of 25, 50, 75 and
100% towards clinical samples for resistance to pathological bacteria Proteus
mirabilis, Acinetobacter baumannii. The role of silver nanoparticles is evident in
inhibiting the growth of antibiotic-resistant bacteria, where biologically produced
silver nanoparticles can be used as alternatives to antibiotics as the production of
nanomaterials is inexpensive and biomaterials are available.

Proteus mirabilis can mostly be found as a living for the gastrointestinal tract of
humans and animals. While bacteria are capable of causing a variety of human infections,
including wounds, eyes, gastrointestinal tract, and urinary tract. They are mostly observed for
urinary tract catheter infections, known as catheter-associated urinary tract infections (Hezam

etal .,2023) .
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This infection is common in long-
term catheter patients, such as those residing
in nursing homes and chronic care facilities,
and may be particularly dangerous for
patients with spinal cord injuries. Urinary
tract infections (UTIs) and urinary tract
infections associated with catheterization,
including Plasmodium pastoralis are usually
complicated by the formation of bladder and
kidney stones (urolithiasis) and permanent
renal damage and may progress to bacteremia
and sepsis. As a matter of fact, catheter-
related urinary tract infections are the most
common source of bacteremia in nursing
homes, and P. mirabilis bacteremia occurs
more often after urinary tract infection or
catheter-related urinary tract infections
compared to other sources of infection,
bacteremia and sepsis due to P. mirabilis
carry a high mortality rate. (Al-Ezzy &
Algburi, 2023 ) P. mirabilis is a biofilm

catheter formation agent, quickly
contaminating the surface of the newly
inserted urinary  catheter.  Superficial

organelles such as fimbriae and other
adhesives seem to play an important role in
this process( Al-Halbosiy et al.,2017). The
enzyme urease also contributes significantly
to this process. Urea, our means of
eliminating excess nitrogen, is present in high
concentrations in the urine, is a urease
substrate, and is hydrolyzed into CO2 and
NH3. The bacterium  Acinetobacter
baumannii has emerged as the main culprit
involved in  causing hospitalizations,
especially in intensive care units (ICUs)
worldwide. The ability of this organism to
contaminate hospital surfaces for long periods
is associated with hospital outbreaks (Hashim
et al.,2015).The results showed that the
ability to infect not only hospitalized patients
but also the general population. In hospitals,
it gives a mortality rate of 26% up to 43% in
intensive  care  units Acinetobacter
baumannii is a major factor of ventilator-
related pneumonia, which accounts for about
15% of all hospital-acquired infections, with
the highest morbidity and mortality rates in
medical wards and especially in intensive care

Wafaa K. Abboud! et al.

units. It accounts for about 50% of the total
antibiotic use in intensive care units (Gedefie
etal., 2021).

In recent years, the proliferation and
development of resistance among pathogenic
microorganisms, including bacteria, fungi,
and viruses, to commonly used antimicrobial
agents has resulted in significant health and
food-related concerns.  Currently, the
employment  of nanotechnology and
nanoparticles (NPs) has been recognized as a
novel strategy to address this issue due to their
innate antimicrobial properties. Numerous
investigations have documented that NPs,
encompassing both metal and metal oxide
variants, are regarded as a category of
substances that merit examination on account
of their antimicrobial characteristics
(Khezerlou et al., 2018).

Biosynthetic  nanoparticles have
been used in a variety of applications
including drug carriers for targeted delivery,
cancer treatment, gene therapy and DNA
analysis, antibacterial agents, biosensors,
boosting reaction rates, separation science,
and magnetic resonance imaging (MRI).
(Mittal et al., 2014).

Biological entities and inorganic
substances have been in constant contact with
each other since the beginning of life on earth.
Due to such a regular interaction, life can
continue on the planet with well-regulated
deposits of minerals. Recently, scientists are
interested in the interaction between
inorganic  molecules and  biological
species(Hamada et al.,2019). Studies have
found that many microorganisms can produce
inorganic nanoparticles through intracellular
or extracellular pathways. Biological methods
of nanoparticle synthesis involve the use of
living organisms or biological materials to
produce nanoparticles. These methods have
gained significant interest due to their
potential for eco-friendly and sustainable
nanoparticle formation as bacteria and fungi
have the ability to convert metal ions into
nanoparticles by using enzymes or
metabolites. (Panacek et al., 2006)

Different  microorganisms  have
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different mechanisms for the formation of
nanoparticles. However, Fungi follow
methods for the biosynthesis of nanomaterials
one of these methods is followed from the
top-down, as this method begins with an
appreciable size of the material under study
and is gradually reduced until the materials
arrive to form the nanoscale nanoparticles this
method. Metal ions are first confined to the
surface or inside the microbial cells. The
trapped metal ions are then converted into
nanoparticles in the presence of enzymes. The
aim of this study identify the ability
(biosynthesized ) of silver nanoparticle
production extracted from P. digitatum to
have antibacterial activity.( Dahham et
al.,2019).
MATERIALS AND METHODS

Isolation and Identification of Fungi:

The fungus was isolated from some
serotypes of fungi, and then it was cultivated
on potato agar at a temperature of 28 °C for 4-
7 days. After the growth of the fungal
colonies, it was examined microscopically
using cotton blue dye. the diagnosis was
confirmed molecularly.

Molecular Diagnosis of Fungal Isolates:

The Wizard®Genomic DNA
Purification (USA) kit provides a fast and
pure way to obtain DNA that can be used in
gene amplification using polymerase chain
readion (PCR) technology. The genes were
diagnosed in fungal isolates using PCR
technology, where the pieces of the gene to be
detected were doubled using specialized
initiators and through PCR polymerase chain
reaction. The primers were prepared in the
form of a lyophilized powder (Lyophilized)
by Alpha DNA . They were dissolved by
adding different volumes of sterile distilled
water to obtain a concentration of 1072 of a
mole per microliter of distilled water . These
prepared concentrations represent the stored
solution for each initiator, save this stored
solution at a degree of - 20 m and conduct the
reaction Final size Al 25 based on what was
mentioned (Badali et al.,2021).

Preparation of Fungal Biomass and
Formation of Silver Nanoparticles:
The fungal mass was prepared by
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taking a disc from the growing pure fungal
colony using a sterile cork puncture with a
diameter of 7 mm. Then the edges of the
growing colony are pierced on the fungal
growth plate and placed in a conical flask
containing 100 ml of potato medium, then
placed quietly and carefully so that the disc is
on the surface of the medium and left a period
of time for the disk to settle on the surface of
the medium. It is placed in the incubator at a
temperature of 26 C for a period of 5-7 days
to obtain the fungal mat . The disc becomes
on the surface of the medium and leaves a
period of time for the disc to settle on the
surface of the medium. It is placed in the
incubator at a temperature of 26 m for a period
of 5-7 days to obtain the fungal mat (Khashan,
etal., 2020). After the formation of the fungal
mat, filter the fungal mass using a glass funnel
and filter paper (Whatman filter paper Nol)
and wash well the fungal mass with sterile
distilled water three times followed by
washing it with deionized water twice to
remove the residue of the medium, weighing
20 g of fungi biomass by a sensitive balance
and then transferred to glass containers with a
capacity of 1000 ml containing 500 ml of
deionized water and incubated under the same
conditions above with daily shaking by
Shakera for 120 hours and after expiry of the
specified period. The biomass was leached
using filter paper and 0.4 mm filters to obtain
the mushroom biomass leachate and collect
the leachate and incubation at a temperature
of 26 °C and a relative humidity of 75% until
use.( Rassin et al.,2015).

Preparation of Nano Samples for
Examination in The Following Ways:
Absorption of UV Visible Light
Spectroscopy:

The sample was prepared for

absorption spectrometry 72 hours after
placing the solution AgNps in the incubator at
25-26 °C in dark conditions, then 2 ml of the
solution AgNps prepared after filtering it
from the fungus using sterile filter paper
(Whatman filter paper No.1) was taken and
shaken well to homogenize the solution and
examined with a UV-visible-
spectrophotometer after zeroing the device
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with sterile distilled water UV-visible-
Spectrophotometer from one of the important
techniques of detecting nanostructures
(Khashan, et al., 2021).

X-Ray Diffraction:

The sample was prepared for testing
by converting it into powder by drying
method using a hot air oven at a temperature
of 60 ° C after 72 hours of reaction and after
filtering the fungus. The filtered solution was
placed in sterile plastic tubes with a volume
of 50 ml and placed in a refrigerated
centrifuge at a speed of 7000rpm) to flow for
15 minutes and then placed in a hot air oven
for 15-20 minutes with constant observation
and then Collect the dried precipitate and
grind it into a fine powder and prepare
approximately 2-3 grams for the purpose of
X-RAY examination to determine the
granular size.( Hussain et al.,2018).
Scanning Electron Microscopy (SEM):

The sample was prepared for
diagnosis using scanning electron microscopy
SEM to turn it into powder in the same way
as the X-ray diffraction test sample.
Field-Emission Scanning
Microscopy(FESEM):

The field-emission scanning electron
microscope (FESEM) is considered one of the
most important tools that can be employed to
know the surface topography of materials
within the nanoscale, as it allows knowing the
shape of nanoparticles with high accuracy and
with different magnifications.( Hashim S. S et
al.,2023).

Antibiotics Sensitivity Test:

Pharmacological susceptibility was
tested for 10 types of antibiotics by means of

Electron

the tablet 5 propagation method, the
antibiotics Erythromycin, Ceftraxone,
Gentamicin, Amikacin, Azimac,
Cefazidime Ampicillin,  Ceftaxin,
Levofloxacin, Ciprofloxacin, after the

bacteria were diagnosed. Pure colonies of the
spores under study were transported and the
farms were incubated at a temperature of 37 °
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C for 15-24 hours . The suspended was
diluted using the physiological solution to
compare with the standard control sample
(McFarland solution) after which the sterile
cotton swab was dipped. The bacteria were
then spread on the Miuller-Henton solid
medium in a planning manner more than once
and in different directions for the purpose of
ensuring that the bacteria to be tested were
disseminated at 37 °C for 18 hours for all
types of antibiotics .The inhibition diameters
were measured in units of measurement (mm)
and compared with the standard values.

RESULTS AND DISCUSSION
Microscopic and Molecular Diagnosis of
Fungus:

The results of laboratory culture
showed that colonies of Penicillium appeared
after 5 days of incubation at a temperature of
25 °C. shows the microscopic examination of
the fungus, which formed dry chains of
conidia from brush-shaped conidia, and the
conidia ranged from blue to green. DNA
sequence analysis SSR indicators were used
to detect heterogeneity in the ITS region,
which may be due to the length of the piece
.The variation in its cytosine and coanin
content, thus leading to heterogeneity in the
expression of that region (Jillwin et al .,2021
, Swathi,2014). The results obtained from the
polymerase chain reaction of this area for
both fungi were sent to the Korean company
(Macrogen) to determine the similarities and
differences between the fungal strains
registered in the National Center for
Informatics Sciences NCBI. The results of the
SSR test revealed that the two fungi under
study are new strains with genetic sequences
as in Figure (4), and are not registered in the
genebank after comparing them with the
registered strains of the same sexes as in
Figures (1) and (2) . They were registered
under the number OR352250 in Iraq and they
were named by the researcher as in Figures
(2) and (2).
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GTGATCTTACCGAGTGAGGGCCCTCTGGGTCCAACCTCCCACCCGTGTT
TATTTTACCTTGWTGCTTCGGCGGGCCCGCCTTTACTGGCCGCCGGGG
GGCTCACGCTCCCGGGCCCGCGCCCGCCGAAGACACCCCCGAACTCTG
TCTGAAGATTGCASKCTGAGTGAAAACGAAATTATTTAAAACTTTCAACA
ACGGATCTCTTGGTTCCGGYATCRATGAARAACSCASCGAAATGCGATA
CGTAATGTGAATTGCAAATTCCKYGAATCATCRAKKCTTTKAACRYACA
TTGYRCCCCCTGGWATTCCSGGGGGYATGCCTGTCCGASCGWMATTGC
TGCCCTCAAGCCCRGMTTGTGTGTTGGGCCCCGTCCCCCGATCCCGGG
GGACGGGCCCRAAAGGCAGCGGCGGCACCGCGTCCGGTCCTCSASCGT
ATGGGGMTTTGYCMCCCGCTCCGTARGSCCGGSCSSSSCCTGCCRATCA
ACCCCAAATTTTTAATCCAGGWTGACCTCSSATCAGGKASGGATACCCG

AT\ A A AT A AN/ AT AT A AT AP\ A\ A IR A~ A A A

Fig. 1: Genetic sequencing of isolates diagnosed in the current study.
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Fig. 2: The sequencing analysis image of P. digitatum.
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Synthesis of AgNPs Using Penicillium
digitatium:

Silver nanoparticles were obtained
after growing the fungus on Sabouraud
Dextrose Agar medium for a week, after

TR R SRR N AR R RS

PEUPE PP S P P S Sy . B Sk s

which tablets with a diameter of 5 mm and
more were transferred to Potato Sucrose
liquid medium in a bottle of 1000 ml to ensure
that bacteria did not grow. Using Watmanl
filter papers the biomass was transferred to
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glass containers after washing them with
deionized water weighing 20 grams of
biomass, then incubated in containers
containing 500 ml of deionized water for 120
hours, and then the biomass was filtered using
filters of size 0.4 to obtain a biomass filtrate.
For mushrooms and filtrate collection. The
results showed that the weights of the biomass
are 80gm, respectively, and this is due to the
fact that its production of biomass is very fast
and the most growing, and that is a result of
its high metabolic efficiency. Then it was
filtered with filter papers and dried until the
required tests were performed (Pranay&
Archit2013 , Mirzaei et al .,2019).
Characterization of Synthesized AgNPs:

Examination of structural, surface,
volumetric, and optical properties of
nanobodies isolated from fungi.The silver
nanoparticles (Ag and Ag20) prepared by
Penicillium digitatium were isolated and
diagnosed microscopically and molecular for
the production of silver nanoparticles and the
examination of their structural, surface,
volumetric and optical properties using three
methods represented by the X-ray diffraction
method, the electronic scanner method and
the and visible ray absorption spectrometry
(Jihad, et al., 2021). The composition of
nanoparticles has been observed through a
number of indicators as follows:

Structural Properties of Nanoparticles
Using X-ray Diffraction Method:

Due to the fact that Penicillium
digitatium fungal isolates gave the best
results. The ability to produce nanoparticles
and study the structural properties of the
fungus was confirmed represented in Figure
(4), where the X-ray diffraction spectrum of
silver particles (Ag and Ag20) nanoparticles
prepared by employing  Penicillium
digitatium fungi was confirmed. We note
from the figure that the prepared samples
show the presence of 4 diffraction peaks for
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silver particles at crystal levels (220) and 3
diffraction peaks for silver oxide particles at
crystal levels (220). After comparing
diffraction angle values with the checklist of
X-ray diffraction measurements and material
"1 diagnostics (Joint Committee on Powder
Difference Standards: JCPDS cards). The
measurements showed a match with the
standard PDF Card: 004-0783 for silver
nanoparticles (AgNPs) and the standard PDF
card: 041-1104 for silver oxide nanoparticles
(Ag20). These results are similar to the
researchers' findings (Hussein, 2016; Pranay
and Archit; 2013; Swathi, et al., 2014; Pavani,
et al., 2012; Deepak, and Aruna, 2014). The
X-ray spectrum also shows high-intensity
diffraction peaks, a characteristic of highly
crystalline materials, with a diffraction peak
prevailing towards level (111), which
indicates that the prepared particles possess
the nanostructured characteristic. The
crystallization of the silver oxide phase in the
samples can be due to the synergy of the silver
ions with the oxygen ions present in the
solution in which the fungus grows during
preparation. Table 1 shows that the values of
diffraction angles, crystal plane directions,
and full width are half the maximum
(FWHM) and crystal volume (D) for each
sample. The crystal volume (D) was
calculated from the width of the diffraction
curve using the FWHM-based Shearer
equation after substituting into the following
equation (Adibhesami et al .,2017 Akl,2020).

A
D—O.9*m*cos(9) e (D)
Here (o) represents the X-ray
diffraction angle, (A) represents the

wavelength of the X-rays used, which is equal
to (1.5406A0). Crystal size is an important
parameter as crystal sizes determine whether
a material is soft (small crystals) or brittle
(large crystals) (Hasoon, 2019).
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Fig. 4: X-ray diffraction spectrum of silver nanoparticles prepared by fungi.

The results confirmed that the
average crystal size of the silver nanoparticles
in the sample prepared by Penicillium
digitation was less than 100 nm, as shown in
Table 1 and Figure 5. The increase in crystal

size can be attributed to the agglomeration
processes experienced by nanoparticles when
the density of atoms increases and thus
increases their bonding ability with each
other.

Table 1: X-ray diffraction coefficients of nanoparticles prepared by fungus P. digitatium.

Nanoparticles | 2 theta hkl FWHM 2 theta FWHM D D average
(degree) | (panel) (deg) (Rad.) (Rad.) (hm) (nm)
32.839 (111)* 0.3149 0.230 0.005 25.900
38.165 (111) 0.1968 0.310 0.003 42.371
44.352 (200) 0.2755 0.387 0.005 31.127 31.36
AgNPs 46.243 (211)* 0.2362 0.404 0.004 36.557 '
Ag2ONPs (*) 54.931 (220)* 0.2477 0.479 0.004 36.132
64.542 (220) 0.3149 0.563 0.005 29.825
77.451 (311) 0.576 0.676 0.010 17.672

It was noted that(Silambarasan &
Abraham 2012 ) estimated the diameter of
titanium nanoparticles manufactured by B.
cereus bacteria at 40.71 nm using the atomic
force microscope (AFM) method, while the
average size and diameter of the particles
manufactured by A. flavus were about
3574.67 and 67.46 nm respectively. (Singh&
Chopade 2015 , Pérez-Diaz et al .,2015)
shows that the average size of nanoparticles

S50 —

b
<]
]

W
<]
]

N
<]
|

Crystallite Size (nm)

prepared from Penicillium digitatum isolated
from the industrial district is about 011.
Nanometers and for the fungus isolated from
F. solani from Gemen were about 8.1 hm and
P. Expansum from the industrial district about
6 nm. The difference in diameter may be due
to the different measurement methods and
sources of the fungus manufactured for
nanoparticles.
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Fig. 5: Crystal Size Rate of Silver Nanoparticles Prepared by P. digitatium.
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The Field-Emission Scanning Electron
Microscopy(FESEM):

FESEM is one of the most
important tools that can be employed to know
the surface topography of materials within the
nanoscale, as it allows knowing the shape of
nanoparticles with high accuracy and at
different magnifications. Figure (6) shows a
general survey of the topography of silver
nanoparticles (Ag and Ag20) prepared by
using the fungus (Penicillium digitatium ).

1 EHT = 10.00 kV
WD= 40 mm

Signal A = SE2 Date :8 Jun 2022 ZEISS|
Mag= 1000KX  UserText=
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The results confirm that all samples show the
collection of a large number of nanoparticles
of different and of spherical structure, where
they collectively form a nanostructured
similar to cluster nanoparticles. This behavior
in the formation of spherical nanoparticles or
nanoclusters is one of the most important
characteristics of silver nanoparticles, giving
them a high surface area and the ability to
penetrate the components of living cells
(Bhuyar et al .,2020 ).

Date :8 Jun 2022 ZEISS

Signal A = SE2
4.0 mm Mag= 1000KX User Text

1 pm EHT = 10.00 kV
WD =

Fig.6: The morphological form of silver
digitatium at the micro and nanoscale.

X-ray spectroscopy: EDS is an
analytical technique used to analyze elements
to find out the chemical properties of samples.
Figure (7) shows the dispersion spectroscopy
of silver nanoparticles (Ag and Ag20)
prepared by using Penicillium digitatium. The

nanoparticles prepared by fungi Penic?llﬁium

results show the presence of high energy
peaks for silver metal and low energy peaks
due to oxygen, with very high weight ratios
(wt.%) for silver compared to oxygen, as
shown in Table (2).

cps/eV

- Spectrum 71

Wt% o
Ag 98.3 0.3
o 1.7 0.3

0 2 4

6 8 keV

Fig. 7: The morphological form of silver nanoparticles prepared by fungi, P. digitatium

at the micro and nanoscale.
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The gravimetric results shown in
Table (2), indicate conformity with the X-ray
diffraction results and support a high content
of pure silver compared to oxidized silver.
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The results also show that the oxygen content
was higher in the sample prepared by
Pencillium digitatium compared to the rest of
the samples.

Table 2: Weight ratios of silver and oxygen in each prepared sample

Samples.

Ag (wt.%) | O (Wt.%

Pencillium digitatium

98.3 1.7

Transmission Electron Microscope
(TEM) is a very powerful tool for materials
science. A beam of high-energy electrons
illuminates a very thin sample and passes
through it, and interactions between atoms

Fig.8: silver nanoparticles prepared by P.
microscope.

Figure 8 shows the transmitting
electron microscope of silver nanoparticles
(Ag and Ag20) prepared using Pencillium
digitatium, fungi with a histogram for each
sample. Figure 5 confirms the existence of a
uniform distribution of nanostructures with
particle-like shapes. Semi-spherical
nanoparticles, and a peak distribution of
nanoparticles at size 30 nm.

Optical Properties of Nanoparticles Using
UV-Visible Light Absorption Spectroscopy
Method:

Figure (9) shows the optical
absorption spectrum of silver nanoparticles
(Ag and Ag20) prepared by a single fungus
using the method of absorption of ultraviolet
and visible rays at a wavelength range of 250
to 650 nm, which is one of the important
techniques for detecting nanostructures as a
result of irritation of vibrations in plasmon

a & &
o N - ] o o N +
P P -

N

and electrons can be used to observe features
such as crystal structure. (Crystal-structure),
grain  boundaries, shape and size of
nanoparticles shown in Figure 8

30
Particle Size (nm)

digitatium fungi by transmission electron

(electron or gap) at the metal surface. The
results shown in Figure (6) confirm that the
optical absorption spectrum shows a
significant change in optical behavior when
using Penicillium digitatium. The results
indicate stability in the absorption of the
spectrum in the visible region with a strong
absorption edge in the ultraviolet region that
begins to rise at a wavelength of 325 nm and
reaches the peak absorption at a wavelength
of 255 nm. This behavior can be attributed to
an increase in the oxygen content in the
sample that causes a decrease in surface
plasmon activity and absorption in the visible
region of the electromagnetic spectrum. The
current results are identical to the results of
the measurement of EDS and the results of the
absorption spectrum at work (Gannoruwa, et
al., 2019, Duran ,2010).
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Fig. 9: Optical absorption spectrum in the ultraviolet and visible region of silver nanoparticles

prepared by Penicillium digitatium fungi.

Effect of Silver Nanoparticles AgNPs
Extracted from P. digitatium on Some
Pathogenic Bacteria:
Effect of Silver Nanoparticles AgNPs
Extracted from P. digitatium on Proteus
marabilus:

The effect of nanoparticles prepared
from Pencillium digitatium showed that the
inhibition diameter reached (22.5, 17.5) mm

respectively, with a concentration of 100% on
Proteus marabilus bacteria, while the
inhibition diameter reached (19.5, 16.5) mm
respectively, at a concentration of 50% and A
is the control, while the sources of bacterial
isolation and inhibition diameter reached
(18.5, 15.5) mm respectively, at a
concentration of 25% as shown in Table (3),
Figure (10 ) and Figure (11).

Table 3: Effect of nanoparticles extracted from Penicillium digitatium fungi, in different
concentrations on Proteus mirabilis bacteria.

Sample Source of A B C D E
infection Control | %10 | %25 | %50 | %100
Proteus Urinary tract 6 17 18 19 22
mirabilis 38 | infection
Proteus Skin 6 14 15 16 17
mirabilis 6 | Infection

zone of inhibition mm

Fig. 10: Antibacterial efficacy of nanoparticle against P. marabillus 38. (A) control, (B) 10%,

(C) 25%, (D) 50%, (E) 100%.
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20

154

10

zone of inhibition mm

Fig. 11: Antibacterial efficacy of nanoparticle against P. marabillus (6). (A) control, (B) 10%,

(C) 25%, (D) 50%, (E) 100%.

Effect of Silver Nanoparticles AgNPs
Extracted from P. digitatium on
Acinetobacter baumanniies:

The results showed the effect of
different ~ concentrations  of  silver
nanoparticles produced from the fungi
Penicillium digitatium on the growth of two
isolates of Acinetobacter baumanniies . It
was isolated from different skin infections
and Acinetobacter baumanniies  were
isolated from respiratory infections. After
that, it was diagnosed by a biochemical test,
and it was used from differentiating media
that distinguishes the genus Acinetobacter
from other negative and non-fermenting
lactose species, using blood agars containing
the sugar Aldose, and changing the color of
the medium to brown. Antibacterial efficacy
of nanoparticle against Acintobacter
baumanniies bacteria under study shown in
Table (4). The results showed that the use of
nanoparticles extracted from Penicillium
digitatium fungus at a concentration of 100%
caused inhibition on Acintobacter 1 and
Acintobacter 2, as the inhibition diameter
reached (17.18) mm respectively, (Fayaz et
al.,2010 , Lara et al .,2009) . The inhibition
diameter reached (13.12) mm respectively,
when diluting 50%, but when diluting

concentrations to 25%, the inhibition
diameter of bacteria reached (8) mm for each
of Acintobacter 1 and Acintobacter 2
bacteria, as shown in Figures (14 and 15).

The results showed that when using
nanoparticles isolated from Penicillium
digitatium on  Acintobacter 1 and
Acintobacter 2 bacteria, the inhibition
diameter was (19, 15) at a concentration of
100%, while the inhibition diameter
decreased to (14, 14) mm for each of the two
isolates at a concentration of 50%. The
inhibition diameter was (8.5, 8) at a
concentration of 25% for both isolates and
no growth on concentrations A control
Because it does not contain silver
nanoparticles as shown in Figures (12 and
13).

The inhibition diameter reached
(13, 19) mm when testing the effect of
nanoparticles produced from Pencillium
digitatium at a concentration of 100% on
the bacterial isolates Acintobacter 1 and
Acintobacter 2 respectively. While the
retarding diameter reached (9, 15) mm
respectively, while the retarding diameter
reached (8, 9.5) mm respectively at a
concentration of 25%. As indicated in
Table (4).
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Table 4: Effect of nanoparticles extracted from Pencillium digitatium fungi.A Control B

%10, C %25 . D % 50, E % 100.

Sample Source

Control

A B C D E
%10 | %25 | %50 | %100

Acinetobacter Skin infection

baumanniies 1

7 8.5 14 19

Acinetobacter
baumanniies 2

Respiratory
infections

7 9 14 15

A. baumannii exhibits a remarkable
capacity to endure adverse environmental
conditions and propagate as a significant
pathogenic agent. Acinetobacter baumannii is
known to infect moist tissues, including
mucous membranes and exposed areas of the
skin resulting from wounds or injuries.( Hetta
et al., 2021, Lok et al .,2006), they reported
that the presence of AgNPs resulted in a
decreased growth rate of A. baumannii. The
antimicrobial and antibiofilm properties of
silver nanoparticles (AgNPs) were found to
be particularly effective against strains of

bacteria with lower biofilm production
capabilities ( Abdulbagi et al.,2018). The
results showed that when using nanoparticles
isolated from P. digitatium (2) on
Acintobacter 1 and Acintobacter 2, the
inhibition diameter was (19, 15) at a
concentration of 100%, while, the inhibition
diameter decreased to (14, 14) mm for each of
the two isolates at a concentration of 50%,
while, the inhibition diameter was (8.5, 8) at
a concentration of 25% for both isolates as
shown in Figures (12) and Figure (13).

20

15—

10—

zone of inhibition mm

Fig. 12 Antibacterial efficacy of (2) against Acinetobacter 1,A control, B 10%, C 25%, D

50%, E 100.

zone of inhibition mm
—_
o
1

Fig. 13 :Antibacterial efficacy of P. digtatium against Acinetobacter 2,A / control, B 10%, C

25%, D 50%, E 100%.
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Antibiotics Sensitivity Test:

During this test, 10 types of
antibiotics were used, and the tablet method
was used, with different concentrations. The
antibiotics are (Eyrthromycin E), (Ceftraxone
CRO), (Gentamcin GN), (Amikacin AK),
(Azimac Azm) (Cefazidime CAZ ),
(Ampicillin -~ AM),  (Ceftaxin = CTX),
(Levofloxacin Lev),.(Ciprofloxacin Cip) . It is
clear from the results (Table 5) that bacterial
P. mirabilis6 isolates are resistant to all types
of antibiotics, as these are resistant to many
commonly used antibiotics such as beta-
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lactams, aminoglycosides, also bacteria P.
mirabilis6 resistant to all antibiotics except
antibiotics Levofloxacin, as for bacteria
A.baumannii 1. It showed high resistance to
antibiotics except for Ciprofloxacin and
Levofloxacin and Amikacin antibiotics.
A.baumannii 2 bacteria resisted all types of
antibiotics  except  Levofloxacin  and
Ampicillin and Cefazidime antibiotics, and
the reason is due to the bacteria having
different virulence factors such as biofilm and
production of enzymes in addition to the
presence of resistance genes. Table 5.

Table 5: Antibiotics Sensitivity Test.

Antibiotic CiplLev| E|CTX| AM | CAZ|AZM | AK | GN | CRO
5 10 15 15 10 30 10 30 10 8
P. mirabilis38 R 20 R R R R R R R R
P. mirabilis6 R R R R R R R R R R
A.baumanniil | 26 25 R R R R R 20 R R
A.baumannii2 R 25 R R 25 R 25 R R R

Eyrthromycin E), (Ceftraxone CRO) ,(Gentamcin GN) ,(Amikacin AK) ,(Azimac Azm) (Cefazidime CAZ) ,
(Ampicillin AM) ,(Ceftaxin CTX) ,(Levofloxacin Lev), .(Ciprofloxacin Cip) . R Resistance

Conclusion
The silver nanoparticles synthesized
from fungi P. digtatium vary in their effect
against  bacteria  Proteus  marabilus,
Acinetobacter baumanniies Resistance to
antibiotics.
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