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ABSTRACT

The purpose of the study was to determine the antibacterial and antibiofilm activity
of biosynthesizing gold nanoparticles derived from clove buds extracts against certain oral
bacteria. The aqueous extract of clove buds was prepared, and gold nanoparticles were
made by adding 10mL of (gold salt) Hydrogen tetrachloroaurate (IlI)trihydrate to 0.5mL
of the clove buds extract (pH 9) and waiting for the color to change from light yellow to
purple. The gold nanoparticles were then characterized using a (UV spectrophotometer),
which showed a strong absorption band with a maximum of 541 nm. This peak is
attributed to a surface plasmon, a well-documented phenomenon for several metal
nanoparticles between 2 and 100 nanometers in size. Fourier-Transform Infrared
Spectrum (FTIR), which showed the O-H bonds are believed to be responsible for the
lengthy peaks seen at 3439 cm™'. The stretching vibration of the C-H bond is responsible
for the peaks seen at 2851 cm™! and 2921 cm™. For Amide, 1671 cm™'. The C=C aromatic
group is responsible for the medium peak at 1641 cm™'. Scanning Electron Microscope
(SEM), which showed the surface morphology of gold nanoparticles generated from an
aqueous clove bud extract solution clearly indicates that they are equally spread and have
a spherical shape. Energy Dispersive X-Ray Analysis (EDX) which showed the signals
from Au, and weak signals from Na, Al, Mg, and Ca atoms were observed. X-ray
diffraction (XRD) analyses were used to examine the crystallinity of the generated gold
nanoparticles. Four distinct peaks of gold nanoparticles were seen at 2 = 38.87°, 44.96°,
65.28°, and 78.13°. Zeta Potential Analysis, which provides details on the stability and

surface charge of AuNPs. and discovered to have a zeta potential of -29.07 mV.

The antibacterial activity was tested using the turbidity method and the absorbance
of extracts and gold nanoparticles against oral bacteria (Enterococcus faecalis 0.898),
(Streptococcus mutans 0.931) and (lactobacillus spp. 0.842) was determined at 530 nm

using a spectrophotometer.



This study has shown that gold nanoparticles are biosynthesized by aqueous extract
of clove buds with great stability and better antibacterial effect on Enterococcus faecalis
(0.141), Streptococcus mutans (0.363) and lactobacillus spp. (0.527) than the aqueous
extract of clove buds Enterococcus faecalis (0.660), Streptococcus mutans (0.609) and

lactobacillus spp. (0.660) absorbance at 530nm.

The antibiofilm activity was tested using the Microtiter plate method against oral
bacteria (Enterococcus faecalis 0.297), (Streptococcus mutans 0.291) and (lactobacillus
spp. 0.238) and the results show that both gold nanoparticles and clove bud extract have
antibiofilm effects in different degrees on Enterococcus faecalis (0.072), Streptococcus
mutans (0.100) and lactobacillus spp. (0.130), in treatment methods and Enterococcus
faecalis (0.145), Streptococcus mutans (0.071), lactobacillus spp. (0.093) in preventive
methods (the optical density was measured at 600 nm using a microplate reader).
Statistical Analysis one Way Analysis of Variance and Duncan's Method was used to

compare CHX, GNPs and clove buds extract.
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