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NAVAPORN SRITONG : SHAPE-CONTROLLED SYNTHESIS OF
SILVER NANOPARTICLES MEDIATED BY DNA AND THEIR
ANTIBACTERIAL AND ANTIOXIDANT ACTIVITIES. THESIS

ADVISOR : ASSOC. PROF. SINEENAT SIRI, Ph.D. 80 PP.

LIGHT EMITTING DIODES/ DNA/ SILVER NANOPARTICLES/ SHAPE

CONVERSION

With demand of different shapes of silver nanoparticles along with the
environmental concern of their producgion, the eco-friendly syntheses of anisotropic
AgNPs were studied in this work. The syntheses of AgNPs were controlled by
different types of DNA (short DNA; oligo dAj, and oligo dCj3p) and long DNA (8.0-
kb pGADT?7)) and different wavelengths (460, 520, and 620 nm) of light emitting
diodes (LEDs). The results demonstrated that DNA content, DNA length, molar ratio
between AgNOs and DNA, LED wavelength, and reaction time played the important
roles in a transformation of spherical silver seeds into nonéspherical shapes. The
synthesized AgNPs"using, the plasmid DNA as capping-agent appeared as yellow,
orange, and green colloidal AgNPs depending on DNA content and LED wavelength,
and transmission electron microscope (TEM) images revealed their different shapes.
The green colloidal AgNPs clearly showed the presence of hexagonal (23.03 + 6.62
nm), and corner-truncated triangle (15.84 + 4.31 nm) in addition to spherical shapes
(12.32 + 2.22 nm). Similar to the use of plasmid DNA, the reaction using C30 DNA
appeared as green color and contained truncated hexagonal, flat elongated, and

truncated triangular shapes in addition to spherical shape with the average size of



v

24.38 £ 6.02 nm. In contrast, A30 DNA mainly assisted the formation of spherical
AgNPs (26.53 + 6.96 nm) appearing as deep yellow color. The further analyses of X-
ray diffraction, selected area electron diffraction, and high resolution transmission
electron microscopy indicated the crystalline nature of all synthesized AgNPs as the
face-centered cubic silver. All synthesized AgNPs exhibited similar antioxidant
activities. For their antibacterial activity, the plasmid-capped AgNPs exhibited the
strongest antibacterial activity against both Gram-negative Escherichia coli and
Gram-positive Staphylococcus aureus as compared with the A30-capped and C30-

capped AgNPs.
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