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Abstract: Surface modified gold nanoparticles can be applied in various fields with increased chemical resistance. In this
study, gold nanoparticles were treated with sugar molecules to improve chemical stability. Glucose known as a reducing
sugar, sucrose or trehalose, which is non-reducing sugars, was added to a dispersion of gold nanoparticles synthesized
with citrate as a reducing agent. The color and absorbance of the dispersion were evaluated for colloidal stability. As a
result, there was no significant difference in the size, shape, and optical properties of gold nanoparticles depending on
the type of sugar. After the addition of PBS, dispersion stability was evaluated and the aggregation reaction over time
was analyzed. It was found, the gold nanoparticles coated with the non-reducing sugar were more stable than those with
the reducing sugar. Higher molecular weight sugar prevented the particle agglomeration. Therefore, it is expected that
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gold nanoparticles coated with non-reducing sugar can be applied stably in high ionic condition.
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Figure 1. Scheme of sugar-coated gold nanoparticles preparation.
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Figure 2. UV-Vis spectra of gold nanoparticles coated by sugars
with different molecular weights: (a) di-water; (b) glucose; (c)
sucrose; (d) trehalose.
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Figure 3. Size distribution of gold nanoparticles coated with dif-
ferent sugars by dynamic light scattering.
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Figure 4. TEM images of sugar-coated gold particles supported on
a carbon lacey grid: (a) di-water; (b) glucose; (c) sucrose; (d) tre-
halose.
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Figure 5. UV-Vis spectral variation of sugar-coated gold nanoparticles according to various concentration of NaCl in PBS: (a) di-water; (b)
glucose; (c) sucrose; (d) trehalose; (e) shift of the peak wavelength; (f) expansion of FWHM.
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Figure 6. Color variation of sugar-coated gold nanoparticles according to various concentration of NaCl in PBS after 1 day: (a) di-water; (b)
glucose; (c) sucrose; (d) trehalose.
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Figure 7. Kinetics of sugar-coated gold nanoparticle aggregation at
54.8 mM NaCl in PBS for 1 hour: (a) di-water; (b) glucose; (c)
sucrose; (d) trehalose.
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