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Introduction : The development of nanotechnology in the last decade has opened a new and unique window
o science; Among them, silver nanoparticles are one of the most important types of nanoparticles due to their
antimicrobial properties. There are different methods for producing silver nanoparticles by green synthesis. Using
plant extracts to produce silver nanoparticles is a cheap and cost-effective method that does not harm the
environment,

Aim:In this research, the phytochemistry of the plant and the production of silver nanoparticles using the leaves
of (Eryngium pulegium) were studied. Also, the antibacterial effect of the resulting nanoparticles was investigated
on Escherichia coli and Staphylococcus aureus bacteria.

Materials and methods: First, secondary metabolites including phenol, flavonoids, terpenoid and alkaloids were
measured. Then, the amount of antioxidant activity of Chuchag (Eryngium pulegium) plant extract was meas-
ured by DPPH method and after confirming the presence of antioxidant property and high amount of secondary
metabolites in the examined plant, the synthesis of silver nanoparticle was caried out by aqueous extract of
Chuchag plant (Eryngium pulegium)and by spectrophotometry and SEM methods. TEM confirmed the presence
of nanoparticles and determined the size and shape of nanoparticles. Then, the antibacterial property of the
extract along with nanoparticles was evaluated on two species of bacteria, Escherichia coli and Staphylococcus
aureus.

Results: The analysis of secondary metabolites in (£ryngium pulegium) plant showed that the main and indicative
compounds in (£ryngium pulegium) essential oil include terpenoids curcumin, gamma-3 carne, beta gorgonen,
alpha guain, gamma cadinene, alpha terpinen, etc. The results of LC.MS of alkaloids showed that £ryngium
pulegium has 4 alkaloid compounds in order of highest concentration, berbamine, coxoline, balochistin and
fikamin. The results related to DPPH in (£ryngium pulegium) plant showed that as the concentration of ( £ryngium
pulegium) extract increased, its free radical inhibition percentage also increased, so it can be proved that £ryngr-
um pulegiumhas free radical inhibitory properties. It also has antioxidant properties. Vis-UV spectroscopic analysis
and the presence of a peak at 370 nm indicated the biosynthesis of these nanoparticles in (£ryngium pulegiurm)
extract, and the SEM image detfermined the shape of the nanoparticles to be spherical and their average size
around 20 nm. In the investigation of the anfibacterial effect of nanoparticles biosynthesized with (£ryngium
pulegium) extract against microbial bacteria, the nanoparticles showed a good antibacterial effect against
the studied bacteria. In the MIC test on Stqphylococcus aureus bacteria, the minimum inhibitory concentration
in(Eryngium pulegiurm) solution was measured to be 15mM by 5. In the MIC test on Escherichia colibacteria, the
minimum inhibitory concentration (MIC) in 60 mM Chochag solution was measured as 0.78.

Conclusion: plant extracts play the role of regeneration and stabilization of nanoparticles due to their antioxidant
properties and abundant secondary compounds. In this research, silver nanoparticles were well synthesized by
aqueous extract of Eryngium pulegium and the synthesized nanoparticles showed good antibacterial activity

against £scherichia coli and Staphylococcus aureus,
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L 8 Iso-Monthone
10. (Eliso-Pulegons
11. o-Terpineoc!
12,  (ZFPulegons oxide
13. Pulegons
14. Piparitone
15. Piperitenone
16. Germacrens-D
17. p-lonone
18.  Caryophyliene oxide

RT (min)
1. 660
2 724
3 750
4. T.7T3
5 852
6 862
7. 930
8 9.69
9. 98
10. 10.04
1. 10.95
12, 11.22
13. 1201
14, 12.26
15. 1415
16, 15.78
17. 15.86
18 173

Sleg= oltf BN LbJ;:y.gﬁ GC-MS @& by e @b - Y ylogé

Concentration (%)

PR NP M A E N

0.853331
0.69628

0.359388
2.33008T
0. 486477
0731325
0398944
27.50094
3092021
4271041
0.704226
0.8356T1

0.912359
2.055102
0.37T424
0.314829%
0. 464165
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Intensity (%)

Peak IDs

1. Cocsuline

2 (+)12-0-methyltricordating
3. Tubocurarine

4. Berbamine

5. Pycnamine

6. Isotetrandrine

7. Tetrandrine

RT (min)

i

~

1346
13.66
16.75
18.8

18.85
19.58
19.65

15

Time (min)

20 .+ 30 35 40

Recovery (%) Nominalcon.  Measured con.
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(ng/ml) (ng/ml)

96 . 1. 61
93 2 . naAMm
98 3 18 3. 1847156
M 4 50 4. 50.15869
100 5§ ¥ 5 16.933%
93 6 15 6. 153489
X T 8 T. 2861979
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