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Abstract

The current study concluded to isolate and characterize the active compounds
of the methanolic extract of some genera of macro green algae (Chara
braunii, Spirogyra sp) and microscopic (Cosmarium sp) available in the local
environment of the city of Mosul/Iraq. It also studied the possibility of using
an economical medium available locally to grow alga Cosmarium, Who
succeeded in growing in the alternative medium (Chul0 + MgO) and the
growth intensity was at a wavelength of 463 nm for this medium with an
absorbance of 0.680 nm and similar to the growth in the standard medium at
0.815 nm, and he made methanonic and hexane extracts for the three algae
species, and the phenolic extract of the algae was also prepared and used Gas
chromatography-mass spectrometry GC-MS to determine the active
compounds in it. We have identified a number of active compounds, which
amounted to 48-30-43 active compounds for each genus. Cosmarium,
Spirogyra and Chara respectively, and a number of algae phenolic
compounds were identified using HPLC technology and the presence of these
compounds was found in algae phenolic extracts (Quercetin/ L- Rutin / Rutin-
R / Kaempferol/ Tanic acid L/ Tanic acid R / Gallic acid) and the
concentration of (Rutin-R) was highest in the phenolic methanolic extract of
Cosmarium with a concentration of 86 .304 ppm and in the phenol-hexane
extract with a concentration of 681.101 ppm.

This study also included the application of the bio-manufacturing technology
of silver nanoparticles using algae extracts, which is one of the newly
approved methods and has inhibitory effectiveness against bacteria and fungi.
Where a Immollar silver nitrate solution was added to the crude extract
(methanolic and hexane) and in the same way it was added to the methanolic
and hexane algae phenols The antifungal activity of the crude and phenolic
algae extracts alone and after adding a solution of silver nitrate to the bacteria
and fungi used in the study was studied, as the results showed that the best
crude methanolic extract was for Spirogyra algae, as it recorded the highest
inhibition diameter against bacteria Bacillus coagulanse with a diameter of 25
mm, while the crude hexane extract of algae recorded algae Chara had the
highest diameter of inhibition against Salmonella typhi with a diameter of 25
mm. The change of inhibition diameters was observed after adding silver
nitrate solution to the crude extracts. The extract of Spirogyra alga methanolic
nanoparticles was superior to Pseudomonas aeruginosa with a diameter of 11
mm. The best nano-hexane extract is for algae. Chara with an inhibition
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diameter of 30 mm on S. typhi. The effectiveness of crude algae phenols
(methanolic and hexane) alone and after adding silver nitrate solution to the
bacteria was also studied The results showed that the best phenolic
methanolic extract of Spirogyra was effective against bacteria Klebsiella
pneumoniae with an inhibition diameter of 23 mm. Chara on bacteria S. typhi
with an inhibition diameter of 28 mm. As for the effectiveness of phenols
after adding a solution of silver nitrate to them, it increased by increasing the
diameters of inhibition, as nano-methanolic phenol was recorded for algae.
Chara had the highest diameter of inhibition on bacteria B. coagulanse with a
short inhibition of 24 mm, while the highest effect of phenol-hexane
nanoparticles of Spirogyra on K.pneumoniae and Staphylococcus aureus with
a diameter of inhibition of 25 mm for both.

The antifungal activity of the crude extracts of algae (methanolic and hexane)
was also studied against the fungi used in the study, where the methanolic
extract of Spirogyra with a diameter of 22 mm was superior to the fungus
Trichoderma asperallum. As for the crude hexane extract of algae Chara was
superior to the rest of the algae species with an inhibition diameter of 25 mm
on the fungus T. asperallum. The effectiveness of the crude extracts of algae
increased after adding silver nitrate solution to it by increasing the diameters
of inhibition, as the results showed that the methanolic nano-extract of algae
Spirogyra had superiority with an inhibition diameter of 30 mm on Candida
albicans and T. asperallum, and the hexane nano-extract of Spirogyra was
higher Antifungal activity with an inhibition diameter of 26 mm on T.
asperallum. As for the effectiveness of algae phenols (methanolic and
hexane) on fungi, the results showed that methanolic phenols were superior to
algae Chara with an inhibition diameter of 26 mm on C. albicans in addition
to phenol-hexane moss Chara and an inhibition diameter of 26 mm on
Trichoderma harzianum and Mucor racemosu.

The results also showed the effectiveness of phenols (methanolic and hexane)
after adding a solution of silver nitrate to it, where the methanolic phenol of
Spirogyra had superiority over fungi with a diameter of 30 mm inhibition on
T. harzianum. As for the nano-hexane phenol of algae, the highest inhibition
diameter was in the extract of moss Cosmarium and an inhibition diameter of
26 mm on T.harzianum.

The properties of the prepared nanoparticles were characterized using UV-
VISIBLE, FTIR, scanning electron microscopy, field emission (FE-SEM) and
X-ray diffraction (EDX).



The formation of nanoparticles was first inferred by the color change of the
extracts to which the silver nitrate solution was added, as the color of the
extract changed to dark brown and olive. Absorption peaks appeared at
different wavelengths, in which the highest absorption value of 422nm was
recorded for silver particles prepared from phenol-methanolic algae of the
genus Cosmarium. Absorption peaks Specific to the silver nanoparticles for
the rest of the extracts when using the ultraviolet-visible spectrum.

The shape and size of the formed nanoparticles were determined by field
emission scanning electron microscopy (FE-SEM). The nanoparticles
appeared polygonal, spherical and sticky with sizes from 33.66-5055 nm,
41.61-45.98 nm and 50.48-77.38 nm for the genus Chara, Spirogyra, and
Cosmarium, respectively. Infrared spectroscopy was used to determine the
active groups that reduce the alpha ions into nanoparticles, and the most
important aggregates were a bond group (OH) with an absorption value of
3000-3300 cm-1.
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