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Silver nanoparticles (Ag NPs) are the subject of focused researches due to their unusually enhanced physicochemical properties and biological activities compared to the bulk parent materials [1]. We have studied optical properties of the Ag NPs with DNA and their mixture with berberine in aqueous solutions.
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	Figure 1. The absorption spectra of aqueous solutions of 1-4. The concentrations are:  Ag NPs -0,2310 mg/ml, Be - 0,0535 mg/ml, DNA – 0,1337 mg/ml .


The absorption spectrum of Ag NPs solution consists of the wide band in the range of 240 to 290 nm (corresponds to the absorption of Ag nanoparticles of 2-4 nm in size and the absorption of DNA) and the band with a maximum at 425 nm (corresponds to the plasmon absorption of Ag NPs of 10 to 15 nm in size). An addition of the berberine molecules to the solution leads to the appearance of a band with maximum at 350 nm and increasing of the optical density (Fig. 1). Since the absorption regions of berberine and Ag NPs coincide, a difference spectrum (Ag+Be+DNA minus Ag+DNA) was constructed. The comparison of the difference spectrum with the absorption spectrum of berberine reveals the shift of the absorption bands and change of the optical density as well as the appearance of a new wide band in the range of 450-600 nm. New band in the region of 450-600  nm may be due to the formation of berberine aggregates.


The fluorescence spectrum of DNA-Ag nanoparticles solution consist of the band with maximum at 360 nm which caused by either the DNA fluorescence or the silver interband sp⟶d radiative transitions [2] and the band with maximum at 520 nm which probably correspond to the fluorescence of silver nanoclusters [3]. An adding of the berberine to the solution results in significant changes in the fluorescence spectra: “red” shift of the bands, an increasing of the fluorescence intensity and the appearance of berberine fluorescence band (540 nm). All these changes indicate on the interaction of the triple system components and the possible competition between silver nanoparticles and berberine molecules for the binding sites on DNA.
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