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Abstract

The current study reached the production of gold and iron
nanoparticles biologically using aqueous and methanolic extracts of the
cyanobacteria under study (Lyngbya, Gloeocapa and Fischerella), which
were diagnosed phenotypically and molecularly by studying the sequence
of the 16srRNA gene (88 <90,100) %with the genera Lyngbya sp.,
Gloeocapsa rupicola, and Fischerella muscicola, respectively. When
studying the development of these genera, it was noted that the best
growth density was on the eleventh day in the standard ChulO culture
medium. Gas chromatography - mass spectrometry (GC-MS) technology
was used to separate and identify the active compounds present in the
methanolic extract for each of the three genera .Results indicate the
presence of a number of effective compounds (35,39 ,40 ) for (Lyngbya ,

Gloeocapsa and Fischerella).

Gold and iron nanoparticles were produced biologically by adding
solutions of gold chloride and ferric chloride with the aqueous and
methanolic extracts of the three genera. The first inference was the
formation of nanoparticles by the color change of the solutions and the
appearance of the purple color of the gold nanoparticles and the pale
yellow or lemon yellow color of the iron nanoparticles. Absorption peaks
and different wavelengths where also shown. the highest absorption peak
(556) nm for the gold nanoparticles prepared from the aqueous extract by
dry weight of the genus Fischerella and (316) nm for the iron
nanoparticles prepared from the methanolic extract of the genus
Gloeocapsa when using the ultraviolet spectroscopy.The shape and size
of the formed nanoparticles were determined by field emission scanning
electron microscope (FE-SEM). The particles appeared almost spherical
with sizes ranging from (-13-93) nm for gold particles and (9-98) nm for



iron particles. The FTIR infrared spectrum was used also to determine the

effective groups that reduce salt and convert it into nanoparticles.

The most important groups were (O-H bonding group, aliphatic (C-
H) bonding group, carbonyl bonding (C=0), N=0O bonding, and ((C-O).
The X-ray diffraction test detect the, there were different peaks for the
gold and iron nanoparticles, and the mean average sizes were found.
Crystalline gold and iron nanoparticles prepared from the extracts of the

three species under study using the Debye-Scherr equation.

The antibacterial activity of gold and iron nanoparticles against

pathogenic Gram-positive and Gram-negative bacteria was studied.

by turbidity method, the highest inhibition rate was 100% against
Staphylococcus aureus and Pseudomonas aeruginosa when using gold
nanoparticles prepared from aqueous extract with dry weight ,and
methanolic extract of Lyngbya and aqueous extract with dry weight of
Fischerella against Staphylococcus aureu and Klebsiella pneumoniae

(while the iron nanoparticles had the best result against bacteria

(Escherichia coli and Staphylococcus aureus) and reached 100%
when using nanoparticles prepared from the methanolic extract of the

genus Gloeocapsa.

The sensitivity test was also conducted according to the Disc
Diffusion methods for the best three nanoparticles extracts of gold and
iron nanoparticles and compared them with the antibiotic Ceftriaxone.
The diameters around the disc were measured and the highest inhibition
diameter was (35 mm) against Pseudomonas aeruginosa bacteria when
using iron nanoparticles prepared from the methanolic extract. of the
genus Gloeocapsa and (30) mm against (Pseudomonas aeruginosa and
Staphylococcus aureus) when using gold nanoparticles prepared from the

methanolic extract of the genus Lyngbya and the aqueous extract with dry



weight of the genus Fischerella, respectively, compared with the
antibiotic diameter of the inhibition, which amounted to (22 by 20) mm
when using the antibiotic Ceftriaxone against Escherichia coli, Klebsiella

pneumoniae and Staphylococcus aureus, respectively.

The results of the antioxidant activity using the method of (DPPH)
(2,2-Diphenyl-2-pecril hydrazine) showed that the methanolic extract of
both genera Lyngbya and Gloeocapsa gave the highest antioxidant
activity (64.20%) and (59.03%)at concentration of (200 mg / ml).

respectively, and the anti-tumor activity of the nanoparticles
prepared from the methanolic extract of the genus (Lyngbya) against
breast cancer cells (MCF-7) in humans was (57.18%) at a concentration
(200 mg/ ml), so the results of the study showed good efficacy of
nanoparticles prepared from the three cyanobacteria extracts by adding
gold chloride and ferric chloride as antibacterial materials for pathologic
gram-positive and negative bacteria, as well as antioxidants and killers of

cancer cells
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