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ABSTRACT

The study aims at biosynthesis of nanoparticles from silver, iron, copper,
and ammonium and aqueous and ethanolic extracts of two parts (core and
pomace) of pineapple fruit and to assess the effectiveness of the prepared
extracts and nanoparticles as antibacterial against two species of oral bacteria
(Enterococcus faecalis and Streptococcus sanguis). Aqueous and ethanolic
extracts were prepared for pomace and core of pineapple fruit in order to
prepare nanoparticles of silver, iron, copper, and ammonium by adding
solutions of silver nitrate, ferric sulfate, copper sulfate and ammonium sulfate.
Black sediments formed for silver particles and a slight change in the brown
color of the iron particles, and the copper particles appeared in turquoise color,
and the ammonium particles appeared in a light pink color. The prepared
nanoparticles were diagnosed using a (UV-visible) spectrophotometer, which
showed absorption peaks of the nanoparticles from aqueous and ethanolic
extracts for two pineapple parts (core & pomac) absorbance peaks were
measured at (306 nm for Ag Nps , 348nm for Fe Nps , 198 nm for Cu Nps , 205
nm for NHNps) Infrared spectroscopy (FTIR) showed the effective groups of
each of the aqueous and alcoholic extracts of pineapple parts, as well as the
active groups of the prepared nanoparticles The most important aggregates for
the two parts of the pineapple fruit (core, pomace) were: (O-H) bonding group
between 3319-3000 cm and the (CH) bonding group the peak vibrated at 2933
and 1627- 1635 cm -1. As for the nanoparticles, strong peak vibrations involved
groups of hydroxyl around the broad peak at 3348 cm. The strong band at
1635 cm -1



corresponds to a 1-degree amine group with N - H bond. The peak is 1338 cm -
1 for silver nanoparticles and the Fe-O bond group in Fe304 shows
characteristic peaks around 560-580 cm -1 and bending vibration of the group.
The Fe-OH is between 3200-3600 cm-1 for iron nanoparticles and in the copper
nanoparticles, a strong peak around 600-800 cm -1 corresponds to the Cu-O
stretching vibration in CuO and a weak peak around 3400-3500 cm -1 is
associated with the O-H stretching vibration of the surface hydroxyl groups on
the copper nanoparticles and in the ammonium nanoparticles it showed a strong
peak about 3300-3500 cm-1 corresponds to the N-H stretching vibration in
NH3 . The Energy Dispersive X-Ray Analysis (EDX) device showed that
concentration of the metal used for the synthesis of the nanoparticles, in
addition to the presence or absence of impurities of other minerals, and the
Scanning Electron Microscope (SEM) device was used to described the external
shape of the formed nanoparticles and their size showed whether they were
dispersed or in the form of agglomerations, where the silver nanoparticles
appeared in an elliptical to spherical shape, and the iron nanoparticles appeared
in a shape similar to the appearance of shattered rocks, while the copper
nanoparticles were observed as smooth and highly crystalline in nature it has a
great tendency to aggregate, and the ammonium particles appeared approximate
to the shape of platelets. The antibacterial effect of prepared nanoparticles and
aqueous and alcoholic extracts of pineapple fruit was studied by the turbidity
measurement method, where three concentrations (1:1, 1:2, 1:4) of the aqueous
extract and three concentrations of the ethanolic extracts (1:1, 1:10, 1:)+ +) were
used, for all prepared extracts and nanoparticles. The turbidity was measured by
using a spectrophotometer at 530-nanometer wavelength, where the results
showed that the aqueous extract of both parts (core, pomace) have a higher
effect than the ethanolic extract of (core, pomace), and the results of silver
nanoparticles from the aqueous and alcoholic extracts of (core, pomace) have

the higher effect among the different prepared nanoparticles. The effect of

II



extracts and nanoparticles of iron, copper and ammonium, which also showed
an inhibitory effect on bacteria, but in lower proportions than silver

nanoparticles .
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