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ABSTRACT

In the presence work we firstly synthesize silver nanoparticles by a green
procedure using D. moldavica leaves extract. Nanoparticles were prepared
by a simple precipitation method via aid of sun light irradiation in a short
time about 15 min. morphology of the nanostructures were characterized
by scanning electron microscopy and for better estimation of grain size
transmission electron microscopy was also applied. X-ray diffraction pat-
tern approved crystallinity and purity of the silver nano products. Dynam-
ic light scattering was used for measuring of the size distribution. Ultra vio-
let-visible absorption illustrate the band gap of the prepared nanoparticles.
The antibacterial activity of silver nanostructures was evaluated against
clinical isolates of Escherichia coli bacteria. The Kirby-bauer method was
accomplished for determination of zone of inhibition.
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INTRODUCTION

Nano particles are basically rated in a size range
of 100 nm. Nano particles properties are obviously
different than particles with larger dimensions.
Based on changes in specific characteristics such
as size, shape and distribution, some new features
have been observed [6].

The key role of Nano particles in pharmaceutical,
industrial and biotechnological applications has
been proven [10]. According to physiochemical
properties, silver Nano particles play an important
role in biology and medicine [6]. Antibacterial,
antifungal, anti plasmodial and larvicidalfeatures
of silver Nano particles are proved specifically [26].

Biological approaches have been considered
widely since they are eco-friendly, cost effective
* Corresponding Author Email: behzadi66@ut.ac.ir

and without any toxic chemical effects during the
synthesis of Nano particles [25-20]. The synthesis
of Nano particles by biological methods is more
justified since its higher energy and time efficiency.
This method does not require poisonous solvents
or any environmentally dangerous material.
Green synthesis of nanoparticles is an eco-
friendly method based on using natural solvent
[8]. More stability and faster rate of synthesis,
is an advantage of plants-based production of
Nano particles compared to the other methods.
In addition, the Nano particles obtained from this
method, are more different in shape and size [17].

Recently, the green synthesis of AgNPs has
been reported, where plant extracts such as
fenugreek leaf extract, Daucuscarota extract,
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Dioscoreabulbifera tuber extract, and Citrus
lemon extract are the reducing agents [11, 12, 21,
23,5 and16]. In addition, studies have proven that
extracts of neem [21], Hibiscus cannabinus [3],
tamarind [2], Murrayakoenigii [15], Parthenium
leaf extract [16], Rosa rugose [4], Hibiscus
rosasinensis [15], Nelumbonucifera [27], Hedera
helix [1]and oak fruit bark extract [25,24] are
effective extracts in the biosynthesis of Ag NPs.

Dracocephalummoldavica L. is a perennial,
herbaceous plant belonging to the Lamiaceae
family [24,9]. some pharmacological studies
have recentlyproven antioxidant, antiseptic,
antibacterial, and carminative specifications of the
plant’s essential oil [24], and the areal parts of D.
moldavica are used in traditional West Azerbaijani
(Iranian) medicine for general diuretic, digestive,
sedative, and antiemetic applications [9].

It is believed that the reduction of Ag ions
and the stabilization of following NPs is under
Terpenoids participation [18]; As a result of
exploring medicinal properties, D. moldavica leaf
extract used as a reducing and stabilizing agent
during the synthesis of AgNPs.

As there appears to be no report concerning the
synthesis of NPs using D. moldavica seed extract
to date, this study designed to photosynthesize
AgNPs using D. moldavica leaf extract, and to
subsequently examine the antimicrobial properties
of synthesized NPs.
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MATERIALS AND METHODS
Reagent and Materials

All materials used in this experimental study
including Nutrient broth media, Meuller- Hinton
agar media, and silver nitrate for the synthesis
of nanoparticles were purchased from Merck
company in Germany. Standard strain of the
Escherichia coli cells (AATCC 11229) was purchased
from the Center of Scientific and Industrial
Research of Iran.

Preparation of Dracocephalummoldavica Extract

D. moldavica leaves were collected from areas
that had grown wild. The leaves were washed
several times with distilled water to remove the
dust particles. The leaves were cut into small
pieces and 150 g were boiled in a 500-mL glass
beaker along with 1000 mL of sterile distilled
water for 20 minutes and allowed to stand for 6
hrs at room temperature. The color of the aqueous
solution changed from watery to yellow color. The
aqueous extract was separated by filtration with
Whatman No. 40 filter paper. The leaf extract used
for biosynthesis of silver nanoparticles from silver
nitrate.

Synthesis of Silver Nanoparticles

The source of silver was silver nitrate (1 mM) in
distilled water. Silver nitrate solution was prepared
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Fig. 1. Schematic of nano silver preparation
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Fig. 2. XRD analysis of Ag nanoparticles

and was reduced using Dracocephalummoldavica
extract at room temperature. The system was
stirred and reduction took placerapidly at room
temperature under sun light and completed in 15
minutes. 150 ml of collected filtrate was mixed
with 600 ml of 3 mM silver nitrate solution. The
color of the solution gets changed from yellow
to dark brown which indicates the formation of
silver nanoparticles. The reduced solution was
centrifuged at 7000 rpm for 15 minutes. The
centrifugation process was repeated for three
times to remove any impurities adsorbed on the
surface of silver nanoparticles. The dried powder
was used for the experimental work (Fig. 1). The
formation of AgNPs was further more confirmed
by spectroscopic analysis, TEM, DLS, XRD and SEM
techniques.

RESULTS AND DISCUSSION
Characterization of Silver Nanoparticles

The XRD pattern of silver nanoparticles is
shown in Fig. 2. XRD pattern of magnesium
hydroxide is indexed as a pure hexagonal structure
with suitable agreement to literature value (JCPDS
card no. 98-005-0882, Space group: F m -3 m, cell
constants: a, b, c: 4.0860 angstrom). The crystallite
size evaluation was also performed using the
Scherrer equation:
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Where B is the width of the observed diffraction
peak at its half maximum intensity (FWHM) and A
is the X-ray wavelength (CuKa radiation, equals to
0.154 nm). The calculated crystallite size is about
24 nm.

The SEM images of silver nanoparticles are
shown in Fig. 3. It seems by applying leave extract
mono-disperse nanoparticles were prepared;
SEM images confirm nanoparticles with average
diameter of 51 nm have been obtained.

Transmission electron microscopy (TEM)
technique was used to visualize the morphology
of the Ag NPs. The 80 kV ultra-high-resolution
transmission electron microscope (Zeiss- EM10C).
The TEM images show the spherical morphology
of prepared nanomaterials with 38 nm diameter
(Fig. 4).

DLS analysis was applied for size distribution
of nanoparticles. As well as shown in Fig. 5, the
particles size were distributed in 30-50 nm. It can
be concluded that the uniform particles size was
formed via applied synthesis route.

The optical properties of prepared silver
nanoparticles was characterized by UV-
visible spectroscopy using a Double beam
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spectrophotometer (Perkin ElImer lambda 15). The wavelength range from 360-600 nm (Fig. 6). The
bio reduction of silver ions in aqueous solution was broad strong absorbance peak was observed in the
monitored by UV-VIS spectra of the solution via UV-Vis spectrum of prepared silver nanoparticles.
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Fig. 3. SEM images of the silver nanostructures

1062 J Nanostruct 12(4): 1059-1066, Autumn 2022
(@ |



M. Behzadi et al. / Green Synthesis and Antibacterial Activity of Ag NPs

Volume (%)

100

Size (d.nm)

Fig. 5. Particle size analyzer of the prepared product

Anti-Bacterial Assay of Silver Nanoparticles

The produced Ag nanoparticles was evaluated
for antibacterial activity. Agar well diffusion
method [16] was used and the pH was adjusted
at 7.3. Clinical isolates of Escherichia coli bacteria
were selected for the investigating. Briefly, sterile
molten Mueller Hinton agar (20 ml) was poured
into sterile Petri dishes and allowed to solidify at

J Nanostruct 12(4): 1059-1066, Autumn 2022
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room temperature. Pyre cultures of pathogenic
bacteria as 0.5 macfarland (108 Cfu/ml) was
swabbed on the Muller-Hinton agar plates. Plate
containing media as well as culture were dividedin
to four equal parts and previously prepared discs
were placed on each part of the plate. The discs
were placed in the following order: disc soaked
with double distilled water as negative control,
disc soaked with D. moldavica extract, disc soaked
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Fig. 6. UV-Vis absorption of the silver nano products

Fig. 7. Antibacterial activity of the Ag on the E-Coli bacteria

with 1mM silver nitrate solution and disc soaked plates were incubatedat 37°C for 24 hours. Then,
with solution containing D. moldavica extract the maximum zone of inhibition were observed
mediated synthesized silver nanoparticles. The and measured for analysisagainst each type of test
1064 J Nanostruct 12(4): 1059-1066, Autumn 2022
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microorganism.

Antibacterial property analysis in this study, the
antimicrobial property of AgNPs was investigated
by growing Escherichia coli colonies on Muller-
Hinton agar plates supplemented with AgNPs.
Results obtained in previous studies also support
the antibacterial potential of AgNPs. In the Muller-
Hinton agar plate the zone of inhibition was
observed around both the disc (AgNO, andAgNPs)
as shown in Fig. 7.

In comparison to AgNO, and AgNPs, The zone
of bacterial inhibition by AgNPs was more than
AgNO3. No zone of inhibition was obtained in case
of control and D. moldavica extract.

CONCLUSION

Green synthesis of nanoparticles has been
an emerging research area now a day. The
advancement of green synthesis has an advantage
over chemical and physical methods. The
plant extract synthesized silver nanoparticles
are environment friendly, cost effective and
easily scaled up for large scale synthesis of
nanoparticles; furthermore there is no need to
use high temperature, pressure, energy and toxic
chemicals [7]. Chemical antimicrobial agents
are increasingly becoming resistant to a wide
spectrum of antibiotics. An alternative way to
overcome the drug resistance of various micro
organisms is therefore urgently needed. Ag ions
and silver salts have been used for decades as
antimicrobial agents in various fields due to their
growth inhibitory abilities against microorganisms
[22]. This study concludes that D. moldavicaleaves
has the capability to synthesize AgNPs and its
medicinal activities. The confirmatory report of
our studies indicates that herbal medicine can
be used in fish health management and curing of
diseases.

CONFLICT OF INTEREST

The authors declare that there is no conflict
of interests regarding the publication of this
manuscript.

REFERENCE

1. Abbasifar A, GhaniS, Ahsani Irvani M, Rafiee B, Valizade Kaji
B, Akbari A. Antibacterial Activity of Silver Nanoparticles
Synthesized by Using Extracts of Hedera helix. Zahedan
Journal of Research in Medical Sciences. 2017;In Press(In
Press).

2. Ankamwar B, Chaudhary M, Sastry M. Gold Nanotriangles
Biologically Synthesized using Tamarind Leaf Extract and

J Nanostruct 12(4): 1059-1066, Autumn 2022
[@)er |

Potential Application in Vapor Sensing. Synthesis and
Reactivity in Inorganic, Metal-Organic, and Nano-Metal
Chemistry. 2005;35(1):19-26.

3. Bindhu MR, Umadevi M. Synthesis of monodispersed
silver nanoparticles using Hibiscus cannabinus leaf extract
and its antimicrobial activity. Spectrochimica Acta Part A:
Molecular and Biomolecular Spectroscopy. 2013;101:184-
190.

4. Dubey SP, Lahtinen M, Sillanpdd M. Green synthesis and
characterizations of silver and gold nanoparticles using
leaf extract of Rosa rugosa. Colloids Surf Physicochem Eng
Aspects. 2010;364(1-3):34-41.

5. Ghosh S, Patil S, Ahire M, Kitture R, Kale S, Pardesi K, et al.
Synthesis of silver nanoparticles using Dioscorea bulbifera
tuber extract and evaluation of its synergistic potential
in combination with antimicrobial agents. International
journal of nanomedicine. 2012;7:483-496.

6. Gurunathan S, Kalishwaralal K, Vaidyanathan R,
Venkataraman D, Pandian SRK, Muniyandi J, et al.
Biosynthesis, purification and characterization of silver
nanoparticles using Escherichia coli. Colloids Surf B
Biointerfaces. 2009;74(1):328-335.

7. HuangJ, Li Q, Sun D, Lu Y, Su Y, Yang X, et al. Biosynthesis
of silver and gold nanoparticles by novel sundried
Cinnamomum camphora leaf. Nanotechnology.
2007;18(10):105104.

8. Karimi J, Mohsenzadeh S. Physiological Effects of Silver
Nanoparticles and Silver Nitrate Toxicity in Triticum
aestivum. Iranian Journal of Science and Technology,
Transactions A: Science. 2017;41(1):111-120.

9. Lin C-AJ, Yang T-Y, Lee C-H, Huang SH, Sperling RA, Zanella
M, et al. Synthesis, Characterization, and Bioconjugation of
Fluorescent Gold Nanoclusters toward Biological Labeling
Applications. ACS Nano. 2009;3(2):395-401.

10. Maddinedi Sb, Mandal BK, Maddili SK. Biofabrication of
size controllable silver nanoparticles — A green approach. J
Photochem Photobiol B: Biol. 2017;167:236-241.

11. Medina-Ramirez |, Bashir S, Luo Z, Liu JL. Green synthesis and
characterization of polymer-stabilized silver nanoparticles.
Colloids Surf B Biointerfaces. 2009;73(2):185-191.

12. Nazeruddin GM, Prasad NR, Prasad SR, Shaikh YI, Waghmare
SR, Adhyapak P. Coriandrum sativum seed extract assisted
in situ green synthesis of silver nanoparticle and its
anti-microbial activity. Industrial Crops and Products.
2014;60:212-216.

13.Wan M, Parashar R, Kumar N, Yadav RR, Prakash R, Ngila
JC, et al. Heat transfer biofluids: A novel approach towards
weed management. Ecol Eng. 2015;84:492-495.

14. Philip D, Unni C, Aromal SA, Vidhu VK. Murraya Koenigii
leaf-assisted rapid green synthesis of silver and gold
nanoparticles. Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy. 2011;78(2):899-904.

15. Philip D. Green synthesis of gold and silver nanoparticles
using Hibiscus rosa sinensis. Physica E: Low-dimensional
Systems and Nanostructures. 2010;42(5):1417-1424.

16. Prathna TC, Chandrasekaran N, Raichur AM, Mukherjee A.
Biomimetic synthesis of silver nanoparticles by Citrus limon
(lemon) aqueous extract and theoretical prediction of
particle size. Colloids Surf B Biointerfaces. 2011;82(1):152-
159.

17.Padalia H, Moteriya P, Chanda S. Synergistic Antimicrobial
and Cytotoxic Potential of Zinc Oxide Nanoparticles
Synthesized Using Cassia auriculata Leaf Extract.

1065


http://dx.doi.org/10.17795/zjrms-5920

http://dx.doi.org/10.17795/zjrms-5920

http://dx.doi.org/10.17795/zjrms-5920

http://dx.doi.org/10.17795/zjrms-5920

http://dx.doi.org/10.17795/zjrms-5920

http://dx.doi.org/10.1081/sim-200047527

http://dx.doi.org/10.1081/sim-200047527

http://dx.doi.org/10.1081/sim-200047527

http://dx.doi.org/10.1081/sim-200047527

http://dx.doi.org/10.1081/sim-200047527

http://dx.doi.org/10.1016/j.saa.2012.09.031

http://dx.doi.org/10.1016/j.saa.2012.09.031

http://dx.doi.org/10.1016/j.saa.2012.09.031

http://dx.doi.org/10.1016/j.saa.2012.09.031

http://dx.doi.org/10.1016/j.saa.2012.09.031

http://dx.doi.org/10.1016/j.colsurfa.2010.04.023

http://dx.doi.org/10.1016/j.colsurfa.2010.04.023

http://dx.doi.org/10.1016/j.colsurfa.2010.04.023

http://dx.doi.org/10.1016/j.colsurfa.2010.04.023

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273981/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273981/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273981/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273981/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273981/
http://dx.doi.org/10.1016/j.colsurfb.2009.07.048

http://dx.doi.org/10.1016/j.colsurfb.2009.07.048

http://dx.doi.org/10.1016/j.colsurfb.2009.07.048

http://dx.doi.org/10.1016/j.colsurfb.2009.07.048

http://dx.doi.org/10.1016/j.colsurfb.2009.07.048


http://dx.doi.org/10.1088/0957-4484/18/10/105104


http://dx.doi.org/10.1088/0957-4484/18/10/105104


http://dx.doi.org/10.1088/0957-4484/18/10/105104


http://dx.doi.org/10.1088/0957-4484/18/10/105104

http://dx.doi.org/10.1007/s40995-017-0200-6

http://dx.doi.org/10.1007/s40995-017-0200-6

http://dx.doi.org/10.1007/s40995-017-0200-6

http://dx.doi.org/10.1007/s40995-017-0200-6

http://dx.doi.org/10.1021/nn800632j

http://dx.doi.org/10.1021/nn800632j

http://dx.doi.org/10.1021/nn800632j

http://dx.doi.org/10.1021/nn800632j

http://dx.doi.org/10.1016/j.jphotobiol.2017.01.003

http://dx.doi.org/10.1016/j.jphotobiol.2017.01.003

http://dx.doi.org/10.1016/j.jphotobiol.2017.01.003

http://dx.doi.org/10.1016/j.colsurfb.2009.05.015

http://dx.doi.org/10.1016/j.colsurfb.2009.05.015

http://dx.doi.org/10.1016/j.colsurfb.2009.05.015


http://dx.doi.org/10.1016/j.indcrop.2014.05.040


http://dx.doi.org/10.1016/j.indcrop.2014.05.040


http://dx.doi.org/10.1016/j.indcrop.2014.05.040


http://dx.doi.org/10.1016/j.indcrop.2014.05.040


http://dx.doi.org/10.1016/j.indcrop.2014.05.040

http://dx.doi.org/10.1016/j.ecoleng.2015.09.020

http://dx.doi.org/10.1016/j.ecoleng.2015.09.020

http://dx.doi.org/10.1016/j.ecoleng.2015.09.020

http://dx.doi.org/10.1016/j.saa.2010.12.060

http://dx.doi.org/10.1016/j.saa.2010.12.060

http://dx.doi.org/10.1016/j.saa.2010.12.060

http://dx.doi.org/10.1016/j.saa.2010.12.060

http://dx.doi.org/10.1016/j.physe.2009.11.081


http://dx.doi.org/10.1016/j.physe.2009.11.081


http://dx.doi.org/10.1016/j.physe.2009.11.081


http://dx.doi.org/10.1016/j.colsurfb.2010.08.036

http://dx.doi.org/10.1016/j.colsurfb.2010.08.036

http://dx.doi.org/10.1016/j.colsurfb.2010.08.036

http://dx.doi.org/10.1016/j.colsurfb.2010.08.036

http://dx.doi.org/10.1016/j.colsurfb.2010.08.036

http://dx.doi.org/10.1007/s12668-017-0463-6

http://dx.doi.org/10.1007/s12668-017-0463-6

http://dx.doi.org/10.1007/s12668-017-0463-6


18.

1

o

20.

2

=y

22.

23.

1066

M. Behzadi et al. / Green Synthesis and Antibacterial Activity of Ag NPs

BioNanoScience. 2017;8(1):196-206.

Jolaei S, Mirzaei M, Hassanpour A, Safardoust H, Khani A.
Using ZnO, NiO, and ZnO/NiO as Nano Photocatalyst for
Removal of Acid Violet and Rhodamine B from Wastewater.
Journal of Nanostructures. 2022;12(3):761-770.

.Santhoshkumar T, Rahuman AA, Rajakumar G, Marimuthu

S, Bagavan A, Jayaseelan C, et al. Synthesis of silver
nanoparticles using Nelumbo nucifera leaf extract and
its larvicidal activity against malaria and filariasis vectors.
Parasitol Res. 2010;108(3):693-702.

Mazloum-Ardakani M, Ebadi A, Tavangar Z, Vajhadin F,
Behjatmanesh-Ardakani R, Moshtaghioun SM, Haghniaz
R. Fabrication of pH-Sensitive Dual Antibiotic-Loaded
PVP-PEG@ ZnO Nanohybrids for Controlled Drug Release
to Combat Bacteria. Journal of Nanostructures. 2022
1;12(2):389-404.

.Silver S, Phung LT. BACTERIAL HEAVY METAL RESISTANCE:

New Surprises. Annu Rev Microbiol. 1996;50(1):753-789.
Singh RP, Magesh S, Rakkiyappan C. Study of colloids of
Ag nanoparticles from Mentha Piperita leaf extract and
their antibacterial effect. 2011 11th IEEE International
Conference on Nanotechnology; 2011/08: IEEE; 2011.
Umadevi M, Shalini S, Bindhu MR. Synthesis of silver

24,

25.

26.

27.

nanoparticle using D. carota extract. Advances in
Natural Sciences: Nanoscience and Nanotechnology.
2012;3(2):025008.

Veisi H, Hemmati S, Shirvani H, Veisi H. Green synthesis
and characterization of monodispersed silver nanoparticles
obtained using oak fruit bark extract and their antibacterial
activity. Appl Organomet Chem. 2016;30(6):387-391.

Veisi H, Taheri S, Hemmati S. Preparation of polydopamine
sulfamic acid-functionalized magnetic Fe,O, nanoparticles
with a core/shell nanostructure as heterogeneous and
recyclable nanocatalysts for the acetylation of alcohols,
phenols, amines and thiols under solvent-free conditions.
Green Chem. 2016;18(23):6337-6348.

Nabiyouni G, Ghanbari D. Simple preparation of

magnetic, antibacterial and photo-catalyst NiFe,0,@
TiOZ/Pt nanocomposites. Journal of Nanostructures. 2018
1,8(4):408-416.
Ahmadian-Fard-Fini S, Ghanbari D, Amiri O, Salavati-Niasari
M. Green sonochemistry assisted synthesis of hollow
magnetic and photoluminescent MgFe,O,—carbon dot
nanocomposite as a sensor for toxic Ni (Il), Cd () and Hg
(1) ions and bacteria. RSC advances. 2021;11(37):22805-
22811.

J Nanostruct 12(4): 1059-1066, Autumn 2022
(@)er |


http://dx.doi.org/10.1007/s12668-017-0463-6

https://jns.kashanu.ac.ir/article_112805.html
https://jns.kashanu.ac.ir/article_112805.html
https://jns.kashanu.ac.ir/article_112805.html
https://jns.kashanu.ac.ir/article_112805.html
http://dx.doi.org/10.1007/s00436-010-2115-4

http://dx.doi.org/10.1007/s00436-010-2115-4

http://dx.doi.org/10.1007/s00436-010-2115-4

http://dx.doi.org/10.1007/s00436-010-2115-4

http://dx.doi.org/10.1007/s00436-010-2115-4

https://jns.kashanu.ac.ir/article_112007.html
https://jns.kashanu.ac.ir/article_112007.html
https://jns.kashanu.ac.ir/article_112007.html
https://jns.kashanu.ac.ir/article_112007.html
https://jns.kashanu.ac.ir/article_112007.html
https://jns.kashanu.ac.ir/article_112007.html
http://dx.doi.org/10.1146/annurev.micro.50.1.753

http://dx.doi.org/10.1146/annurev.micro.50.1.753


http://dx.doi.org/10.1109/nano.2011.6144385


http://dx.doi.org/10.1109/nano.2011.6144385


http://dx.doi.org/10.1109/nano.2011.6144385


http://dx.doi.org/10.1109/nano.2011.6144385

http://dx.doi.org/10.1088/2043-6262/3/2/025008

http://dx.doi.org/10.1088/2043-6262/3/2/025008

http://dx.doi.org/10.1088/2043-6262/3/2/025008

http://dx.doi.org/10.1088/2043-6262/3/2/025008

http://dx.doi.org/10.1002/aoc.3444


http://dx.doi.org/10.1002/aoc.3444


http://dx.doi.org/10.1002/aoc.3444


http://dx.doi.org/10.1002/aoc.3444



http://dx.doi.org/10.1039/c6gc01975g


http://dx.doi.org/10.1039/c6gc01975g


http://dx.doi.org/10.1039/c6gc01975g


http://dx.doi.org/10.1039/c6gc01975g


http://dx.doi.org/10.1039/c6gc01975g


http://dx.doi.org/10.1039/c6gc01975g

http://jns.kashanu.ac.ir/article_82531.html
http://jns.kashanu.ac.ir/article_82531.html
http://jns.kashanu.ac.ir/article_82531.html
http://jns.kashanu.ac.ir/article_82531.html
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02458b
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02458b
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02458b
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02458b
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02458b
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02458b

	Green Synthesis and Antibacterial Activity of Silver Nanoparticles Using Dracocephalum Moldavica Lea
	Abstract
	Keywords
	How to cite this article 
	INTRODUCTION 
	MATERIALS AND METHODS 
	Reagent and Materials 
	Preparation of Dracocephalummoldavica Extract 
	Synthesis of Silver Nanoparticles 

	RESULTS AND DISCUSSION 
	Characterization of Silver Nanoparticles 
	Anti-Bacterial Assay of Silver Nanoparticles 

	CONCLUSION 
	REFERENCE

