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KHAIRIZA LUBIS : CHARACTERIZATION OF GOLD
NANOPARTICLES SYNTHESIZED BY USING CURCUMA
XANTHORRHIZA AND EVALUATION OF THEIR CATALYTIC
ACTIVITY, ANTIBACTERIAL EFFECT AND TOXICITY. THESIS

ADVISOR : ASSOC. PROF. NUANNOI CHUDAPONGSE, Ph.D. 71 PP.

GOLD/NANOPARTICLE/ CURCUMA XANTHORRHIZA/ CATALYTIC/

ANTIBACTERIAL/ TOXICITY

In this study, an economical and environmentally friendly method, was chosen
to produce gold nanoparticles (AuNPs) using Curcuma xanthorrhiza, a spice plant
grown in Indonesia. Alkaline aqueous extract of C. xanthorrhiza rthizomes, which acts
as reducing and stabilizing agent was used to produce AuNPs by bio-reduction of
tetrachloroauric acid (HAuCls). The formation of AulNPs was visibly observed by the
color change of the suspension from pale yellow to ruby-red. UV-visible spectroscopy
was used to periodically monitor time-evolution. Surface plasmon resonance of the
AuNPs suspension was found at a maximum absorption of 538 nm. At room
temperature and 24-hour period of synthesis, size distribution was measured using
dynamic light scattering (DLS). Zeta potential was found to be negative charge.
Scanning electron microscope (SEM) and transmission electron microscope (TEM)
images revealed that the Au-NPs obtained from this study mostly were spherical in
shape and the calculated size was 14.79 + 3.65 nm. In accordance with TEM data, the
result from X-ray diffraction (XRD) showed that the average size of AuNPs was 10

nm. The elemental composition of nanoparticles was further determined by energy
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dispersive X-ray fluorescence (EDXRF). The presence of functional groups derived
from C. xanthorrhiza rhizomes extract involved in the gold bio-reduction process was
confirmed by the spectrum of Fourier transform infrared (FTIR) spectroscopy.

The biosynthesized AuNPs at the concentration of 0.5 pg/ml had catalytic
activity in dye degradation of Congo red, however the antibacterial activity was not
found in 4 strains of pathogens tested. In vitro biocompatibility of this biogenic AuNPs
was evaluated in three types of mammalian cells, HepG2 (liver hepatocellular
carcinoma), 4T1 breast cancer, and Human Dermal Fibroblast, adult (HDFa) cells. Cell
viability of all cell lines by Trypan blue exclusion assay revealed that no toxicity was
caused by the AuNPs at the concentration of 10 times higher than the catalytic
concentration. Similarly, an in vivo toXicity study in zebrafish embryos showed no
effect on mortality and hatching rate in_ the treated group compared to control when
1.25-5 pg/ml of AuNPs were used. In conclusion, biocompatible AuNPs with catalytic
activity was successfully fabricated with C. xanthorrhiza rhizomes extract by simple
and non-expensive method. This catalytic activity of the obtained AuNPs will be useful

for industrial applications as well as nanotechnology.
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