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Objective: Silver nanoparticles (AgNPs) are valuable commercial nanomaterials due to their unique 

biological properties. As bacteria become more resistant to synthetic antibiotics, exploring natural 

alternatives such as essential oils, plant extracts, and mineral substances has become essential. Algae, which 

are diverse and widespread, are noteworthy for their antibacterial and antioxidant properties. This study 

focused on creating AgNPs using Spirulina algae alcoholic extract and examining their antibacterial and 

antioxidant properties . 

Materials and Methods: AgNPs were synthesized by the green method and evaluated by Fourier Transform 

Infrared Spectroscopy (FT-IR), Dynamic Light Scattering (DLS), and Transmission Electron Microscopy) 

TEM(. The green synthesis was evaluated at 400-450 nm using a spectrophotometer. Then, the total phenol 

and flavonoid content of AgNPs were measured. The Diphenyl Picryhydrazyl (DPPH) test was used to 

evaluate the antioxidant properties. The antimicrobial activity of nanoparticles against Staphylococcus 

aureus and Pseudomonas aeruginosa was investigated by Minimum Inhibitory Concenteration (MIC) and 

Minimum Bacteriocidal Concentration (MBC) tests.  

Results: The FT-IR results demonstrate the successful synthesis of AgNPs with unique covalent bonding. 

DLS analysis also confirms spherical nanoparticle morphology and uniform 15-20 nm distribution. In 

MIC/MBC results, the antibacterial effect of AgNPs was observed within the first few hours (1 to 5 hours), 

reaching its peak at 24, 48, and 72 hours. Nanoparticles significantly inhibited the growth and survival of 

both gram-positive and Gram-negative bacteria. 

Conclusion: Green-synthesized AgNPs have antibacterial effects in addition to antioxidant capabilities. As 

they can kill both gram-positive and gram-negative bacteria, these nanoparticles might be a great alternative 

to conventional antibiotics. 
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Materials and methods 

 

Preparation of Spirulina extracts 

 

Total flavonoids of Spirulina extracts 

 

Total phenolic content of Spirulina 

extracts 

 

Antioxidant activity of AgNP-Sp 

DPPH radical scavenging assay 

 

Green synthesis of AgNPs 
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Characterization of AgNP-Sp 

 

Antibacterial Activity of AgNP-Sp 

℃

 

 

MIC test 

 

MBC test 

 

Statistical Analysis 

 

Results 

Total phenolic and flavonoid content 

and antioxidant activity of the extracts 
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Confirmation of the synthesis of AgNP-

Sp 

 

 

 

Figure 1. FTIR spectroscopic analysis of AgNP-Sp 

extracts. a. main peaks for AgNP-Sp aqueous extract, b. 

main peaks for AgNP-Sp ethanolic extract, and c. main 

peaks for AgNP-Sp methanolic extract 

 

Confirming the size of AgNP-Sp (DLS 

analysis) 
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Antibacterial Activity of AgNP-Sp 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
6.

1.
32

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
26

-0
1-

28
 ]

 

                             6 / 11

https://pbp.medilam.ac.ir/search.php?slc_lang=en&sid=1&author=babakhani
http://dx.doi.org/10.61186/pbp.6.1.32
https://pbp.medilam.ac.ir/article-1-218-en.html


 

38 | Plant Biotechnology Persa Volume 6, Issue 1, 2024 

Investigating the antioxidant and antimicrobial properties of silver nanoparticles 

synthesized  .... 

 

 

 

 

 

 

Discussion 

. 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
6.

1.
32

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
26

-0
1-

28
 ]

 

                             7 / 11

http://dx.doi.org/10.61186/pbp.6.1.32
https://pbp.medilam.ac.ir/article-1-218-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  39 

 Babakhani M et al. 

. 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
6.

1.
32

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
26

-0
1-

28
 ]

 

                             8 / 11

https://pbp.medilam.ac.ir/search.php?slc_lang=en&sid=1&author=babakhani
http://dx.doi.org/10.61186/pbp.6.1.32
https://pbp.medilam.ac.ir/article-1-218-en.html


 

40 | Plant Biotechnology Persa Volume 6, Issue 1, 2024 

Investigating the antioxidant and antimicrobial properties of silver nanoparticles 

synthesized  .... 

 

 

 

 

 

Conclusion 

 

Acknowledgments 

Declaration 

Ethical Approval 

Competing interest: 

 

Authors Contribution: 

 

Funding 

 

Availability of data and materials 

 

References 

 

 

 

 

 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
6.

1.
32

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
26

-0
1-

28
 ]

 

                             9 / 11

https://doi.org/10.1016/j.nexus.2022.100070
http://dx.doi.org/10.61186/pbp.6.1.32
https://pbp.medilam.ac.ir/article-1-218-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  41 

 Babakhani M et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
6.

1.
32

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
26

-0
1-

28
 ]

 

                            10 / 11

https://pbp.medilam.ac.ir/search.php?slc_lang=en&sid=1&author=babakhani
https://doi.org/10.3390/molecules190710056
https://doi.org/10.1016/S0023-6438\(95\)80008-5
https://doi.org/10.1016/S0023-6438\(95\)80008-5
https://doi.org/10.1155/2023/1878170
https://doi.org/10.1016/j.biotechadv.2020.107571
https://doi.org/10.1016/S1473-3099\(17\)30753-3
https://doi.org/10.1016/S1473-3099\(17\)30753-3
http://dx.doi.org/10.61186/pbp.6.1.32
https://pbp.medilam.ac.ir/article-1-218-en.html


 

42 | Plant Biotechnology Persa Volume 6, Issue 1, 2024 

Investigating the antioxidant and antimicrobial properties of silver nanoparticles 

synthesized  .... 

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
6.

1.
32

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
26

-0
1-

28
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://doi.org/10.1016/j.mib.2019.10.008
https://doi.org/10.3390/antibiotics10121473
https://doi.org/10.1021/acs.jafc.9b08251
https://doi.org/10.1093%2Fecam%2Fnen058
https://doi.org/10.1590/0103-8478cr20140030
http://dx.doi.org/10.61186/pbp.6.1.32
https://pbp.medilam.ac.ir/article-1-218-en.html
http://www.tcpdf.org

