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NJI TSI: GOLD NANOPARTICLE EFFECT ON RICE GERMINATION AND
ROOTS. THESIS ADVISOR : ASST. PROF. DUANGKAMOL MAENSIRI,

Ph.D. 117 PP.

PHYTOTOXICITY/ PLANT-MEDIATED NANOPARTICLE SYNTHESIS/

TILIACORA TRIANDRA

Nanoparticles are now widely used in a range of applications and in fields such as
medicine, cosmetics and in agriculture. Gold nanoparticles, for example, have potential
applications in medicine, biotechnology and electronics. Like with every growing
technology, there is the need to invest in efforts to cut back associated risk. Plant-
mediated synthesis as an alternative, aligns with such a goal. This research seeks to
monitor the effect of gold nanoparticles, on the roots of rice seedlings at various
concentrations as well as its phytotoxicity. In this study, plant leaf extracts of Tiliacora
triandra were used to synthesized gold nanoparticles from an aqueous mixture of gold
tetrachloride. The nanoparticles particles obtained from this process were characterized
by use of transmission electron microscope, X-ray diffraction, UV-vis spectrophotometer
and Fourier Transform infrared spectroscopy. The rice grains were exposed to the
biosynthesized nanoparticles at different concentration (0, 10, 100, 500, 1000, 2000
mg/L) for a period of seven days. The effects of these nanoparticles on rice germination
and roots were assessed by several experiments such as germination measurements, cell
death evaluations, phytotoxicity, the extent of the effect of incubation and soaking on root
length, Malondialdehyde (MDA) and hydrogen peroxide (H202) tissue levels.

Germination percentages were high (95 to 98.38%), though a slight decrease in root and



shoot lengths relative to the control was observed. Phytotoxicity results proved that T.
triandra synthesized gold nanoparticles were of minimal toxicity to rice seedlings.
Incubation was found to hamper root elongation more than soaking. Increases in root cell
mortality, hydrogen peroxide and MDA amounts in root and shoot tissues with respect to
the control were observed. These increases were not statistically significant (p<0.05). All
experiments conducted in this research proves beyond reasonable doubt that T. triandra
synthesized gold nanoparticles are non-toxic to rice grains. This study suggest that the

nanoparticles synthesized are environmentally benign.
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