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Abstract

The emergence of multidrug-resistant bacteria is a global clinical concern,
leading some to speculate about our return to a “pre-antibiotic” era of medicine,
so there has been great interest in the use of metal nanoparticles due to their
antimicrobial properties. A wide range of methods are available to prepare
ultrafine particles and obtain a wide range of chemical and physical properties
that can affect the effectiveness of the bacteria, including the use of
environmentally friendly methods in preparing chemical compounds, which is
one of the most promising methods due to its ease, low cost, and speed of
producing the required compounds in large quantities. This study consists of two
parts: The first part is the use of galangal leaves in the preparation of three
metallic oxide nanoparticles: copper oxide nanoparticles (CuO NPs), iron oxide
nanoparticles (a-Fe,O3 NPs), and cadmium oxide nanoparticles (CdO NPs) from
their corresponding salts, which are: hydrated copper nitrate, Cu(NO3). 2.2H,0,
aqueous ferric nitrate Fe (NOs3),.9H,0, and aqueous cadmium nitrate Cd
(NO3)2.9H,0. The process was done by first obtaining metal hydroxide from the
salt corresponding to each nano-oxide required to be prepared with the help of
plant extract and by adding drops of sodium hydroxide (0.1M). This was then
followed by heating the prepared metal hydroxide at 600 degrees Celsius for 6
hours to obtain nanosized copper, iron, and cadmium oxides, which were
characterized with the help of physical spectroscopic methods such as TEM,
XRD, FE-SEM, and EDX. The X-ray diffraction spectrum showed that the
average size of the nanoparticles obtained by the green method was (28.706),
(23.083), and (45.698) nm for CuO, (Fe;0O3), and (CdO) nanoparticles,
respectively. FESEM images gave different sizes and shapes of nanoparticles.
Energy dispersive X-ray spectroscopy analysis of the prepared nanoparticles also
showed (46.42) Fe = O = (52.26), (Cu = (51.05), (O = (48.71), (Cd = (47.47),
and O = (52.34) for oxides (Fe;03), CuO, and (CdO).
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The second part is to use each prepared nanoparticle to study its bacterial
biological activity at three concentrations: 25 pg/mL, 50 pg/mL, and 100 pg/mL.
For the bacterial activity, four bacterial isolates were used, and the prepared
nanomaterials were compared with standard antibiotic (Ciprofloxacin). The
results showed that iron and copper oxide nanoparticles were not biologically
effective in inhibiting the activity of the bacterial species under study compared
to the Ciprofloxacin used. On the other hand, the biological activity of nano-
cadmium oxide in the presence of the antibiotic ciprofloxacin was shown: Gram-
positive bacteria: Staphylococcus aureus, Bacillus licheniformis Gram-negative

bacteria: Escherichia coli,Acinetobacter baumannii.
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Bulk Material

«*Supercritical Fluid Synthesis
«*Spinning

+*Sol-gel Process

«+Laser Pyrolysis

+*Chemical Vapour Deposition
“*Molecular Condensation
“*Chemical Reduction

“*Green Synthesis

Top to Bottom path

“»*Mechanical Milling
<*Etching
*+Laser Ablation
«+Sputtering
“*Electro-explosion
A CLEMN )
PURAAL L AL Nanoparticles
Pvv g .
T A
’ k‘, &
L
s, tﬁ 58 -‘5
ML and
AT )k '#Qﬁ“' Nuclei and its growth
Bhe # ¥7.8
H AT R
' '
(R ]
=g 'O' .O":. .. ... !. ”
[ ' 8 ' L ¢ o1t ¥ Molecular/Atomic Level
N :.“.'.:' '8
AT
shet
S

(71 25 gl o) sall jamat 350 (),)) JSA

JMY\L’-‘\‘_’.‘G;QAJM . |

Clapuall jriasd adiay (Clna) e 510 aaas ) aaall 8 Sl ol gall dygad oy Jlasall 18 (&
Cadll e 3 jhsae Gaall b 5 ddliae AilesS 5 40l 58 Glallaay 3 sall aaa Q85 e 4 Ul
Slel G sl 285 A e g a2 N o5l Juaiia 5 ¢ (51 all Juaiind) s ¢ (Sl
AUCEa) Al aaall psall JS3N ) Clapall jaiaail 48 51 dulia Cal L) ¥) ¢ Jiud )
Claguall 4L 5l 5 4Lesll Gaibadll mha (4 jpsdl) oo 48kl o3¢y ddasi jall 4wy )l

ANERRE]



