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The interaction of spherical gold nanoparticles with bovine serum albumin
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Abstract: Objective Study the interaction between spherical gold nanoparticles and bovine serum albu-
min ( BSA) to obtain the corresponding thermodynamic parameters and quenching mechanism. Methods The
interaction between spherical gold nanoparticles and BSA was studied by UV-visible absorption spectroscopy
( UV-vis) and fluorescence spectroscopy ( FL). The molecular structure of BSA was studied by circular dichro-
ism(CD). Results With the concentration of the spherical gold nanoparticles solution increases,the absor-
bance intensity of the mixed solution increases. However,the fluorescence intensities obviously quenched and
the fluorescence peak position is blue-shifted from 278 nm to 268 nm. The Kq values at the three temperatures
(298K,303K,308K) are 3. 513x10",4. 033x10" and 4. 787x10" L - mol™' - s™',respectively. The values are all

“L .- mol™ - s™',which shows that the interaction between spherical gold nanoparticles

greater than 2. 0x10
and BSA is a static quenching process. AG<0,AH<0 and AS<O0 are obtained from the variable temperature flu-
orescence experiment indicating that the interaction is spontaneous, and the main force is hydrogen bonds
and Van der Waals forces. The experimental results of circular dichroism ( CD) show that the presence of
spherical gold nanoparticles affects the secondary structure of BSA molecules,reducing the content of «-heli-
cal structure from 56. 9% to 32. 2% . Conclusion The thermodynamic parameters of the interaction between
spherical gold nanoparticles and BSA and the changes in protein secondary structure content have been ob-
tained in this study,which provides a basic theoretical foundation for the application of gold nanomaterials in

the field of biomedicine.
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