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ABSTRACT

This work focuses on the antimicrobial activity of AgNPs produced using a green, environmentally
friendly synthesis process from Lactifluus bertillonii mushrooms using the minimum inhibitory
concentration (MIC) method. Additionally, the inhibitory characteristics of the chemicals present in the
mushroom extract are also determined. SEM, TEM, UV-vis, and FT-IR instruments are employed as
part of the study. The average particle size in the characterisation was determined by the imaging
program to be 10.471 nm. Additionally, the activity of AQNPs against Klebsiella pneumoniae was found
to be 512 pg/ml in the antimicrobial activity tests carried out using the MIC method, which yields more
sensitive results. The target enzyme for treating depression, the MAO-A enzyme, whose 2Z5X coding
structure was derived from humans, was employed in docking research. The three dimensional structures
of Isoquercitrin (-8.2 kcal/mol), Rutin (-9.3 kcal/mol), Fisetin (-8.2 kcal/mol), Chrysin (-9.4 kcal/mol),
Quercetin (-10.6 kcal/mol), Naringenin (8.8 kcal/mol), Kaemferol (-10.8 kcal/mol) and Luteolin (-10.8
kcal/mol) were optimized in the Gaussian09 program using the DFT/B3LYP/6-31G(d,p) basis set. Then,
binding energies of these structures were determined with the help of the AutoDock Vina software.
Their binding energies have been shown to indicate that they possess the property of MAO-A inhibitors.
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Lactifluus Bertillonii Mantarindan Sentezlenen Giimiis Nano
Partikillerinin Karakterizasyonu, Antimikrobiyal Aktivitesinin
Belirlenmesi Ve Molekiiler Modelleme Yontemi Ile MAO-A Inhibitor

Ozelliklerinin Incelenmesi

OzeT

Bu calisma, minimum inhibitér konsantrasyon (MIC) yontemi kullamilarak Lactifluus bertillonii
mantarlarindan yesil, ¢cevre dostu bir sentez islemi kullanilarak tiretilen AgNP'lerin antimikrobiyal
aktivitesine odaklanmaktadir. Ayrica mantar ekstraktinda bulunan kimyasallarin inhibitor 6zellikleri de
belirlenmigstir. Calismanin bir pargasi olarak SEM, TEM, UV-vis ve FT-IR cihazlar1 kullanilmistir.
Karakterizasyondaki ortalama par¢acik boyutu, goériintiileme programu tarafindan partikil boyutu
10.471 nm olarak belirlendi. Ayrica MIC yontemi kullanilarak yapilan antimikrobiyal aktivite
testlerinde AgNP'lerin Klebsiella pneumoniae'ye karsi aktivitesinin 512 pug/ml olmasi daha hassas
sonuclar vermektedir. Depresyon tedavisinde hedef enzim olan ve 225X kodlama yapisi insanlardan
tiretilen MAO-A enzimi, kenetlenme arastirmasmda kullanildi. Isoquercitrin (-8,2 kcal/mol), Rutin (-
9,3 kcal/mol), Fisetin (-8,2 kcal/mol), Chrysin (-9,4 kcal/mol), Quercetin (-10,6 kcal/mol), Naringenin
(8,8 kcal/mol), Kaemferol (-10,8 kcal/mol) ve Luteolin (-10,8 kcal/mol) {i¢ boyutlu yapilari,
DFT/B3LYP/6-31G(d,p) temel seti kullanilarak Gaussian 09 programinda optimize edildi. Daha sonra
AutoDock Vina yazilimi yardimiyla bu yapilarin baglanma enerjileri belirlendi. Baglanma enerjilerinin
MAO-A inhibitorleri 6zelligine sahip olduklarini gésterdigi gosterilmistir.

Anahtar Kelimeler: AgNP'ler, Yesil sentez, Docking, Lactifluus Bertillonii, MAO-A enzimi

. INTRODUCTION

Nanotechnology refers to research done on the nanoscale that provides shape and dimensional controls
for the synthesis, description, and implementation of structures [1]. The most active areas of study and
research in materials science are those related to nanotechnology. Furthermore, there is a growing global
need for the synthesis of nanostructures. Structures with novel or better properties are generated by
accounting for the unique properties of nanoparticles in terms of size (roughly: 1-100 nm), shape, and
structure [2-4].

The fact that nanostructures have these dimensions allows them to be integrated into many fields (such
as nanoscience in the energy, optoelectronics, biomedicine and biotechnology sectors) [5]. However,
due to the unique development process of this rapidly developing technology, it has received more
attention in the last 10 years and has many more application areas [6] (Kurnaz Yetim et
al.,2021(a),2022(b)).

Nanomaterials, which have many application areas in nature, can be synthesized either synthetically or
naturally from naturally occurring plants or synthetic materials. Natural materials called naturally
synthesized nanoparticles can be produced naturally in nanotechnology [7]. In addition, nanoparticles
synthesized by natural methods can also be metal-based. The most demanded of these are AgNPs.
AgNPs are inorganic structures with diameters varying between approximately (1-100 nm) [8], and their
different physical, chemical and biological properties have been the subject of many studies [9-11].
Many plants are preferred in the synthesis of metal-based nature-friendly nanoparticles by natural
methods. In this study, Lactifluus bertillonii mushroom was preferred. In summer and fall, Lactifluus
bertillonii (Neuhoff ex Z. Schaef.) is found in broad-leaved forests next to Fagus sp. and infrequently
Quercus sp. It typically grows on humus-rich soils, next to Betula sp. and Castanea sp. [12]. There are
many literature studies on the identification and general characteristics of the species [13-15].

The verbeken Gastrodia bertillonii, which is the subject of the study, is available in several provinces
of our country. These provinces include Hakkari [16], Sakarya [17], Karablk [18]. Yalova [17], Rize
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[19], Trabzon [20] and Gilimiishane [21]. The Turkish name of the edible mushroom is Aksiitliice,
according to the literature, it was determined by [22] in the Checklist of Mushrooms of Turkey book
dated 2020.

In the literature research on this mushroom species, which is included in the checklist, such a study was
needed because no antimicrobial or content studies have been conducted on this mushroom before in
our country. In addition, this study was designed with economic and efficiency contributions in mind.
The scope of the study included testing the antimicrobial activity of AgNP particles obtained by green
synthesis against some microorganisms and docking studies of the compounds determined in the LC-
MS-MS device of the mushroom extract. There are many metal supported nanoparticles in the literature.
After AgNPs emerged from these particles, they opened the doors to many fields. These; AgNPs are
used for targeted drug delivery [23], antimicrobial [24], anti-cancer [25], antituberculosis [24], [26],
[27].

II. MATERIAL AND METHOD

MATERIAL

Silver nitrate (AgNOs),ultra pure wateri,filter paper(125 mm) was purchased from Sigma-Aldrich with
99.5% purity.

CHARACTERIZATION OF THE SYNTHESIZED AGNPS

The characterization analyses of AgNPs were made with FT-IR, UV-vis, TEM SEM, and energy-
dispersive X-ray spectroscopy (EDX) analyzer. In characterizations, FHitachi Regulus 8230 FE-
SEM(10kV, X100) model device was used for FE-SEM and FESEM-EDX. We employed the Hitachi
HT7800 type TEM apparatus in this characterization step. The imaging process was carried out at
200000X, 100kV of voltage. The FT-IR devices employed were the Agilent Cary 630 FT-IR and the
PerkinElmer Spectrum Two (KBr) models. The Cary 60 UV-vis Spectrophotometer was used as a model
instrument for spectroscopic investigations.

METHOD
A. STUDIES ON MUSHROOM EXTRACTS

Lactifluus bertillonii was taken, properly cleaned in pure water, and then incubated for one day at a low
temperature (35°C) in an oven. Using a blender, samples of mushrooms were removed from the oven
and finely diced. After that, the shredded mushrooms were put in a 250 ml conical flask with 100 ml of
pure water, covered with aluminum foil, heated to between 100 and 105°C for 20 minutes, and left to
spin constantly in a magnetic stirrer. Following a 20-minute incubation period, the fungal sample in the
conical flask was filtered through filter paper with a 0.22 mm pore size in a 250 ml conical flask that
had been previously prepared. After the filtration process was complete, the filtrate was kept at +4°C for
further use [28].

B. SYNTHESIS OF AGNPS PARTICLES

In a 250 ml conical flask filled with pure water, 10 mM 100 ml AgNOs solution was made. The AgNOs
solution was mixed with 80 ml of previously stored mushroom extract, thoroughly covered with
aluminum foil, and stirred at 250 rpm for 13 hours at 25°C using a magnetic stirrer. The centrifugation
procedure was then initiated. The process of washing involved pouring pure water to the centrifuge
twice, followed by one addition of either methyl or ethyl alcohol (3000 rpm, 10 minutes). In order to
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use it for characterizations, the solid sample was finally fully dried in an oven set at 60°C for a full day.
The creation of AgNPs is indicated by the reaction mixture turning gray in color [29], [30].

C. ANTIMICROBIAL ACTIVITY STUDIES
C. 1. Antimicrobial activity

Using the broth microdilution method, the Minimum Inhibitory Concentration (MIC) of NPs was
ascertained in 96-well U-bottom microplates. Each well received 100 uL of Brain Heart Infusion Broth.
By filling the wells with 100 pL of AgNPs at a concentration of 1024 pg/ml, a twofold serial dilution
was created. The negative control did not receive any nanoparticle additions. The study employed
standard strains of the following bacteria: Escherichia coli (E. coli) ATCC 25922, Pseudomonas
aureginosa (P. aureginosa) ATCC 27853, Klebsiella pneumoniae (K. pneumoniae) ATCC 700603, and
Staphylococcus aureus (S. aureus) ATCC 25923. Two subcultures of the -80°C stock of bacteria were
used. Using a 0.9% NaCl solution, a bacterial suspension with a McFarland turbidity of 0.5 was created
from the growing colonies and diluted 1:10. Five microliters of the diluted bacterial suspension were
added to each well, with the exception of the last one. Sterility control measures were taken for the final
well. For twenty-four hours, microplates were incubated at 37°C. MIC is the concentration at which no
discernible growth happens [31].

Antimicrobial activity was observed against gram-positive and gram-negative standard strains (Table 3).

I11. RESULTS AND DISCUSSION

A. Field-Emission Scanning Electron Microscopy (FE-SEM) and Energydispersive X-ray
(EDX)

The characterisation imaging shows that AgNPs particles have a slightly spherical form, however the
observed picture is lump-shaped rather than distributed. Furthermore, the EDX detector revealed that
the Ag element was heavier than the other elements by weight % [32-34] (Fig. 1).

L

Al P S
Element names

Ca Ag

Figure 1. Shows an image of AgNPs' FESEM and EDS results
B. Transmission electron microscopy (TEM)

Both the imaging done with the TEM instrument and the particle size determination completed with the
Image program yielded an average particle size of 7.12 nm. Furthermore, it was noted that the particles
were generally spherical [32-34] (Fig. 2).
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Figure 2. AgNPs TEM image and histogram of the size of particles

C. Fouirer Transform Infrared Spektrofotometre (FT-IR)

According to the spectra of the FT-IR device; the vibration band obtained at (3313 cm™) was associated
with (OH) or (NH,) groups, and the vibration band obtained at (1636 cm™) (C=0) was associated with
carbonyl groups (extract). On the other hand, the vibration band obtained at (3292cm™) is associated
with amine groups (NH,), the vibration band obtained at (1582cm™) is associated with carbonyl groups
(C=0), the vibration band obtained at (1394cm™) is associated with (C-H) groups, and the vibration
band obtained at (1067cm™) is associated with carbonyl groups (C=0O)(AgNPs). It is associated with
AgNPs [32-35] (Karunakaran et al.,2017)( Fig. 3).
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Figure 3. Image of FT-IR results of extract andAgNPs.

D. Ultraviolet-visible spectroscopy (UV-vis)

UV-vis spectroscopy is a crucial technique that is favored for assessing the stability and production of
metal nanoparticles in aqueous solution [36]. The imaging done in Figure 4 using UV-vis is related to
the AgNPs that were extracted from the mushroom extract. Partial parallels between AgNPs' and the
extract's UV-vis spectra are observed in imaging. Nevertheless, AgNPs exhibit a single peak at 314 nm
in adsorbance spectroscopy, in contrast to the Lactifluus Bertillonii mushroom extract [37] (Fig. 4).
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Figure 4. Image of UV-vis spectra of AgNPs and extract.

E. LC-MS/MS

LC-MS/MS (Agilent Technologies 1260 Infinity I, 6460 Triple Quad Mass spectrometer) was used to
guantify the phenolics. The employed column was a Poroshell 120 SB-C18 (3.0 x 100 mm, I.D., 2.7
um) [38]. Samples were taken in 2 ml Eppendorf flasks containing 50 mg. To dissolve them, one
milliliter of methanol was added. One milliliter of hexane was added to the final mixture to carry out
the extraction process. After that, it was centrifuged for ten minutes at 9,000 rpm. Following
centrifugation, 100 pl of the methanol phase was removed, and 900 pl of water was added to 450 pl of
methanol. The final step was performing LC-MS/MS analysis following a 0.25 filter. Injection Volume:
5.12 ml, Flow: 0.400 mL/min, Method time: 30.00 min, Temperature: 40.00°C (Table 1).

Table 1. Operating conditions of the LC-MS-MS device

Time A B
1 3.00 min 75.0% 25.0%
2 12.00 min 50.0% 50.0 %
3 16.00 min 10.0% 90.0 %
4 21.00 min 10.0 % 90.0 %

Included are the spectra of the substances discovered during the LC-MS/MS device examination.
Protocatechuic acid, gallic acid, and catechin were among the substances whose spectra matched (Fig.

5). In addition, the table lists the chemicals that were discovered during analysis on the LC-MS/MS
instrument ((Table 2).

N

S % I = E E

Figure 5. Spectrum of the LC-MS-MS device.

Table 2. Compounds determined as a result of analysis of mushroom extract in LC-MS-MS device
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Compound Names RT Amount(ng/ul)

Shikimic acid 1.4296333 0.341397988
Gallic acid 3.2915167 0.32041607
Protocatechuic acid 5.4591333 0.018076958
Catechin 6.8567667 ND
Chlorogenic acid 7.1928833 0.003179637
Hydroxybenzaldeyde 7.61065 0.001271725
Vanillic acid 7.5860333 0.043874544
Caffeic acid 7.5697167 0.001052569
Syringic acid 8.3043 0.045838089
Caffein 7.9188167 ND
Vanillin 8.2475667 0.002896645
0-coumaric acid 8.96295 0.009132779
Salicylic acid 9.5659333 0.015564528
Taxifolin 9.77195 ND
Polydatin 10.006167 ND
Resveratrol 10.038133 ND
trans-ferulic acid 9.6421 0.003842722
Sinapic acid 10.024917 0.003444458
Scutellarin 11.445183 3.01026E-05
p-coumaric acid 11.45035 0.001322248
Coumarin 11.4783 ND
Protocatehuic ethyl ester 11.331883 ND
Hesperidin 11.233083 ND
Isoquercitrin 11.272883 0.258642402
Rutin 12.148267 ND
Quarcetin-3-xyloside 12.715017 ND
Kaempferol-3-glucoside 13.535217 ND
Fisetin 13.5793 ND
Baicalin 13.695583 ND
Chrysin 14.2379 ND
Compound RT ND
trans-cinnamic acid 14.305933 ND
Quercetin 14.905533 ND
Naringenin 14.69595 ND
Hesperetin 15.78115 ND
Morin 15.8615 ND
Kaempferol 16.338033 ND
Baicalein 17.143367 ND
Luteolin 17.833367 ND
Biochanin A 17.901083 ND
Capcaicin 17.966817 ND
Dihydrocapcaicin 18.497117 ND
Diosgenin 23.5672 ND

F. Antimicrobial activity result

Table 3. Antimicrobial activity results according to MIC method

Mikroorganizma AgNPs

Staphylococcus aureus 256 pg/ml
E. coli 128 pg/mi
Klebsiella pneumoniae 512 ug/ml

Pseudomonas aeruginosa 256 pg/ml
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E. EXAMINATION OF MAO-A INHIBITOR PROPERTIES USING MOLECULAR
MODELING METHOD

E. 1. MAO-A enzyme and depression

MAO-A enzyme plays a major role in psychiatric diseases and depression, which is a neurological
disease. For this reason, MAO-A enzyme can be considered as a drug target in the treatment of
depression. Inhibitors of the MAO-A enzyme block serotonin reactions. In addition, MAO-A inhibitors
have the ability to block norepinephrine and dopamine reactions and therefore can be used in the
treatment of depression. MAO inhibitors have been used as antidepressants for approximately 60 years
[39]. Studies suggest that depression is caused by a reduction in the necessary amounts of dopamine,
serotonin, and noradrenaline in the brain. Inhibiting the MAO-A enzyme may be one way to treat
depression since it is believed that raising the amount of these neurotransmitter chemicals aids in treating
the condition. MAO-A inhibitors are medications that function by utilizing this mechanism [40]. FAD
and cysteine are covalently bound in the MAO-A enzyme. The outer mitochondrial membrane of the
lungs, liver cells, platelets, intestinal mucosa, and serotonergic nerve terminals are also heavily linked
to the MAO-A enzyme. The deamination reaction of biological amines like tyramine and
neurotransmitters like noradrenaline, dopamine, and serotonin is brought on by the MAO-A enzyme.
The FAD coenzyme and two of the water molecules are covalently bound. The reversible and
irreversible interactions of drug candidates and pharmaceuticals with amino acids in the active site of
the enzyme are largely influenced by water molecules present in the active site [41].

The reason for docking with MAO-A in this study was to understand the effects of the compounds or
structural features that form the basis of the research on the MAO-A enzyme and to evaluate their
potential therapeutic applications. At the same time, it is likely that this study will shed light on future
studies aiming to combine structures that have antimicrobial effects with a compound or material that
can potentially be used in different therapeutic areas.

The docking analysis of the molecular modeling procedure carried out in this study included the
following steps:

Selection of MAO-A enzyme:

The Protein Data Bank database was utilized to evaluate MAO-A enzymes that are derived from
humans. The 2Z5X coded MAO-A enzyme structure was chosen for the investigation because it had the
best resolution value and was mutation-free. The AutoDock Vina Program's appropriateness for docking
research has been proven, and it has been verified for human MAO-A Enzyme (considering those with
RMSD values less than 2 A% [42].

Docking preparation of some of the flavonoid structures present in the Lactifluus bertillonii
mushroom extract:

Relevant flavonoid structures (Isoquercitrin, Rutin, Fisetin, Chrysin, Quercetin, Naringenin,
Kaemferol and Luteolin) discovered in the Lactifluus bertillonii mushroom extract were downloaded
from the PUBCHEM website in .sdf format. In order to prepare these structures for docking procedures,
first the .sdf structures were converted to .gjf format with Gaussview. As a next step, .gjf format files
were opened with the Gaussview interface and geometry optimizations were made in the gas phase using
Gaussian09 software in the 6-31G(d,p) basis set at DFT/B3LYP level[43].

Carrying Out Doking Validation Tasks:

Validation of the docking method was carried out by placing the ligands in a data set into the enzyme
using different docking programs and examining the deviation of the resulting conformations from the
conformation in the original X-ray structure.

Once the 275X structure was selected, the FAD cofactor was not removed from the structure because it
is covalently bound to the enzyme and functions in enzyme activity. However, the Harmine (HRM)
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ligand was separated from the structure. In addition, Glycerol (GOL) and Dimethyl Phosphine Oxide
(DCX) ligands in the structure are also removed from the structure because they are impurities resulting
from crystallization for X-ray analysis.

has been removed. Finally, all water molecules except 7 water molecules in the active site, which play
an important role in binding, were deleted. Validation of the docking method is carried out by removing
the ligand in the enzyme in the X-ray structure and reinserting it into the same enzyme molecule with
the help of the docking program and examining the deviation of the resulting conformations from the
conformation in the reference structure. For validation in the study, the HRM ligand in the 225X
structure was used. Human MAO-A was reconstituted using the enzyme-extracted HRM ligand
AutoDock Vina.

docking was done with enzyme. All conformations found as a result of validation were also examined
using the ADT user interface program. Can occur in all conformations

Electrostatic interactions and hydrogen bonds were observed thanks to the program. Of the 7 possible
conformations, the 1st conformation is the one that gives significant results and has the most appropriate
RMSD value. The overlapping shape of the first two best conformations found and the HRM ligand
taken as reference can be seen in Figure 6.

Figure 6. Validation Result (pink ligand reference, green ligand best RMSD ligand having value) RMSD= 0.89 A0

Carrying Out Doking Tasks:

Using the Autodock Vina user interface, Pdbqt files for the MAO-A enzyme and the pertinent flavonoid
structures discovered in the Lactifluus bertillonii mushroom extract were created. A configuration file
called config.txt was created in preparation for the docking process. It contained parameters that were
defined as the Cartesian coordinates of the active region that needed to be docked and the area that
covered the MAO-A enzyme. The grid coordinates in the config file are selected as 27x27x27. The only
file used for docking procedures is the configuration file. With the aid of AutoDock Tools, the program's
interface, the values in the configuration file and the MAO-A enzyme were maintained constant for
every flavonoid under investigation during the docking calculations with AutoDock Vina. All
flavonoids were computed using this file, and the binding energies of the chosen flavonoid structures
were determined. Hydrogen bonds and other interactions, if any, were also analyzed in addition to
binding energies (Table 4).
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Table 4.

Binding energies, interactions and docking images of flavonoids after docking study

Flavonoid Structure

Binding
Energy
(kcal/mol

)

Hydrogen Bonding and Other Interactions

Images After Doking

OH

HO. O oI O oH
0
OoH ooi OH
|“‘ Q‘-'OH
. OH OH
Izokuersitrin

-8.2

Upon analyzing the docking results, it was seen that the
isoquercitrin flavonoid's most appropriate conformation was
entirely situated within the active site. Van der Walls also
interacts with amino acids ASN181, ILE335, GLN215,
PHE352, PHE208, TYR407, VAL93, TYR69, ILE180,
LEU337, CYS323, VAL210, LEU97, MET350, ILE207, and
ALA111 in addition to the water molecule HOH746 that is
present in the active site pocket. interacts with, as observed.
Additionally, two H bonds are formed by the conformation at
the active site.

-9.3

The binding potential of rutin flavonoid was determined to be
fairly good based on docking experiments. It has been noted
that the active site amino acids HOH726 and HOH805
interact with the Rutin flavonoid in its most configuration.
LEU337, ILE335, TYR407, VAL210, VAL93, PHE208,
GLY322, ASN92, VALI1, CYS321, ALA111, TYRG69,
CYS323, LEU97, PHE352, GLY110, GLN215, MET350,
and SER209 amino acids are also included. The Van der
Waals interaction has been noted to exist with. The active site
pocket contains the matching conformation. Four H bonds
are formed by the conformation in the active site. There are
also pi-pi interactions in the active site.
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Upon examining the proper structure of fisetin flavonoid,
docking experiments revealed that it interacted with the
following amino acids in the active site: TYR444, TYRA407,
ILE180, GLN217, LEU337, PHE208, VAL210, ALA111,
and ILE325. The appropriate conformation has been found to
interact with the amino acids in the active site and is situated
there.

= -9.4
HO 0 \
OH 0
Krisin

The Van der Waals contact between the conformation and the
amino acids PHE352, ILE335, TYR407, ASN181, TYR444,
TYRG69, CYS 323, GLN215, and PHE208 in the active region
was observed in the docking data. Furthermore, it was shown
that the active area pocket contained the proper shape. In the
active area, the conformation forms a single H bond. There
are also pi-pi interactions in the active site.

oH a
. O N 10.6

OH O
Kuersetin

The docking results showed that the quercetin molecule
interacted with the water molecules HOH746; HOH739; and
HOH726 in the active site in the proper conformation.
Moreover, amino acids GLN215, MET350, PHE352,
ILE335, FAD600, ILE325, TYR444, CYS323, VAL210,
TYRG69, TYR407, PHE208, and LEU337—all of which are
found in the active region—were also shown to interact VVan
der Waals. It was noted that the active region included one H
bond formed by the appropriate conformation, which was
positioned there.
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Type A conformation's active site amino acids are TYRG69,
GLN215, TYR444, TYR407, PHE352, ASN181, CYS323,
and ILE335. Furthermore, there was interaction with
FADGO0O0 as well. Examining the placement status reveals that
the active region contains all of the Naringenin conformation,
which interacts with the amino acids there through a Van der
Waals interaction.

OH O
Kaemferol

Upon analyzing the docking results of the optimal
conformation of kaemferol flavonoid, it was shown that
hydrogen bonds were not formed within the active site. In the
active region of the conformation, a van der Waals contact
has been noted. The contact is caused by two water
molecules (HOH726 and HOH746). PHE208, PHE352,
ASN181, ILE325, TYR69, LEU337, TYR407, ILE180,
TYR444, MET350, CYS323, GLN215, and ILE335 are the
amino acids that are in charge of the interaction. There are
also pi-pi interactions in the active site.

-10.8

OH O
Luteolin

The van der Waals interactions were found to be caused by
the water molecules HOH746, HOH739, and HOH726 when
the conformation of luteolin in the active site was
investigated. TYR444, TYR69, CYS323, LEU337, FAD600,
VAL210, PHE352, ILE325, TYR407, GLN215, PHE?208,
ILE335, and MET350 are the amino acids that are
accountable for the same interaction. In the active site, the
structure forms a single H bond. There are also pi-pi
interactions in the active site.
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V. CONCLUSION

Flavonoids; It is a group of compounds known as the metabolite class, which attracts a lot of attention,
creates excitement and has beneficial health benefits. It has been reported to have numerous essential
biological properties, including anti-inflammatory, antibacterial, antiviral, antioxidant, and anti-cancer
[44,45]. In this research, the type and amount of bioactive components in the extract of the preferred
mushroom Lactifluus Bertillonii were determined. In the content analysis, gallic acid and shikimic acid
were found to be the compounds with the highest concentration. Research has shown that flavonoids
have biological activity in addition to their physiological roles in plants.

Docking studies were used in linked research to investigate the MAO-A enzyme inhibitory activities of
various flavonoids in Lactifluus Bertillonii mushroom extract. Following docking tests, -8.2 kcal/mol to
-10.8 kcal/mol for Isoquercitrin (-8.2 kcal/mol), Rutin (-9.3 kcal/mol) and Fisetin (-8.2 kcal/mol).
Binding energies ranging from mol were determined. in essence. Flavonoids luteolin (-10.8 kcal/mol),
kaemferol (-10.8 kcal/mol), naringenin (-8.8 kcal/mol), cherysin (-9.4 kcal/mol) via van der wall
interactions and H bonds. mol) and quercetin (-9.4 kcal/mol) -10.6 kcal/mol) are located in the active
site.

As a result of the study, we believe that a method has been developed that is economical and does not
leave residues with side effects on the earth. In addition, since the fungal species is not widely reported
in the literature and based on the characterization analysis, we think that the particle produced at the
nanoscale will work in the same way with antibiotics and other drugs in pharmaceutical and other
application areas. Furthermore,MAO-A enzyme docking study was carried out in order to obtain
information about multiple targets as well as the antimicrobial effect. It was also evaluated whether
Silver Nano Particles Synthesized from Lactifluus Bertillonii Mushroom would have neuroprotective or
antidepressant properties. It is thought that the results will contribute to the field of multi-target drug
design, which has attracted attention recently.
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