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Abstract−− The interactions between Bovine Se-

rum Albumin (BSA) and three flavonols, galangin, 
kaempferol and quercetin were studied by means of 
fluorescence spectroscopy. The fluorescence intensity 
of BSA exhibits remarkable decrease along with ap-
preciable blue-shift of its maximum emission wave-
length upon addition of the three compounds, re-
spectively. The respective binding constant Kα and 
number of binding sites of each compound were cal-
culated, and the quenching mechanism was pro-
posed. Based on the values of thermodynamic para-
meters, the binding of each compound proceeds 
spontaneously with BSA. The binding distance be-
tween each and BSA was obtained by Foerster's di-
pole-dipole non-radiation energy transfer mechan-
ism.  
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I. INTRODUCTION 
The interaction between bio-macromolecules and drugs 
has attracted great interest among researchers since sev-
eral decades (Xiang et al., 2008; Soares et al., 2007). 
Among bio-macromolecules, serum albumin is the most 
abundant protein in the circulatory system of man or an-
imal, which carries plenty of drugs to all places of the 
body (Malonga et al., 2006). The drug–protein interac-
tion may result in the formation of a stable protein–drug 
complex, which has important effect on the distribution, 
free concentration and the metabolism of drug in the 
blood stream (Xiao et al., 2008a). Therefore, studies on 
the binding of drug with protein will facilitate interpre-
tation of the metabolism and transporting process of 
drug, and will help to explain the relationship between 
structures and functions of protein.  

The interaction between molecules including hydro-
gen bonding, ionic and van der Waals interactions (Jiao 
et al., 2009). Protein–drug interactions play an impor-
tant role in a variety of biological processes (Fuentes et 
al., 2007).  

Flavonoids have been suggested to have several po-
tential health benefits due to their antioxidant activities, 
which are attributed to the presence of phenolic hydrox-
yl moieties on the structure (Keli et al., 1996; Knekt et 
al., 1996).  

Fluorescence spectroscopy is an appropriate method 
to determine the interaction between small molecules 
and biomacromolecules (Xiao et al., 2008b). By analyz-

ing the fluorescence parameters, information concerning 
the structural changes in biomacromolecule can be ob-
tained. There have been several studies on fluorescence 
quenching of proteins induced by flavonoids and other 
polyphenols (Riihimaki et al., 2008; Xiao et al., 2008c).  

This paper studied the interaction between BSA and 
three flavonols, galangin, kaempferol and quenching by 
fluorescence spectroscopy, and compared the difference 
of those reactions.  

II. MATERIALS AND METHODS 
A. Apparatus  
The fluorescence spectra were recorded on a JASCO 
FP-6500 spectrofluorometer equipped with a thermos-
tated compartment using 1.0cm quartz cuvette. The pH 
measurements were carried out on a PHS-3C Exact Dig-
ital pH meter, which was calibrated with standard pH 
buffers.  
B. Reagents  
BSA (V, Sigma) diluted into 1.0×10-5 mol·L-1 as the re-
serving solution; galangin, kaempferol, quercetin (Shan-
hai u-sea biotech co., ltd. purity>99%) were dissolved 
into the mixture of methanol and water, whose volume 
ratio is 1: 1, then diluted into 1.0×10-4 mol L-1 as the re-
serving solution. Tris-HCl buffer (0.20 mol/L, pH 7.4) 
containing 0.10 mol/L NaCl was selected to keep the pH 
value and maintain the ionic strength of the solution. All 
the reagents used in this experiment were analytical 
grade, and the water was newly doubly-distilled and 
deionized.  
C. Fluorescence spectrum analysis  
1.0 mL BSA solution and the volume of flavonol solu-
tion indicated in Fig. 1 were added into 10 mL volume-
tric flasks respectively. After diluting to 10 mL with 
deionized water and mixing thoroughly, each flask was 
kept in a constant temperature water bath at 290 K, 300 
K and 310 K for 1h. Fixed λex at 280 nm, each solution 
was scanned to determine the fluorescence intensity in 
the range of 290nm to 450 nm. Then absorption spec-
trum of each compound solution (1.0×10-6 mol·L-1) was 
scanned in the range of 250 nm to 400 nm. 

III. RESULTS AND DISCUSSION 
A. Characteristics of fluorescence spectra  
Fluorescence quenching spectra of BSA in the presence 
of various concentrations of galangin, kaempferol and 
quercetin are shown in Fig.1. With the increase of the 
concentration of galangin, kaempferol and quercetin, the 
fluorescence of BSA were quenched regularly, and the  
 


