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Spectroscopic Analysis of Interaction between Bovine Serum Albumin and Anthocyanin
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China Agricultural University, Beijing 100083, China)

Abstract: The interaction between anthocyanin and bovine serum albumin (BSA) was studied by UV-Vis, fluorescence and
Fourier transform infrared spectroscopy (FT-IR). The results suggested that anthocyanin had a strong ability to quench the
BSA fluorescence in a static mode. The binding constants (K,) and site numbers () obtained at different temperatures were
2.218 X 10, 1.084 (298 K); 1.770 X 10* 1.065 (306 K) and 1.706 X 10%, 1.086 (310 K), respectively. According to the
thermodynamic parameters, electrostatic forces played a dominant role in the interaction between anthocyanin and BSA. The
distance between donor and acceptor in anthocyanin-BSA complex was calculated as 2.1 nm, based on the equations from
Forster nonradiative energy transfer theory. The synchronous fluorescence spectra revealed that anthocyanin interacted with
tryptophan residues in BSA, and the vicinity of tryptophan residues was more hydrophobic. The FT-IR spectra revealed that
conformational changes of BSA were caused by anthocyanin, thus leading to structural changes of a-helix.

Key words: anthocyanin; bovine serum albumin; fluorescence spectroscopy; UV-Vis spectroscopy; Fourier transform
infrared spectroscopy
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Fig.1  Effect of anthocyanin concentration on fluorescence emission
spectra of BSA
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Table1l Quenching constants of BSA interacting with anthocyanin at
different temperatures
BEK  Stern-Volmer T FA(F/F=1+K,[0])  shEW K HKy/(Limol)  #1% &5
298 FJF=091341.13X10°(0] 1.13%10° 0.9920
306 FJF =0.920+1.09X 10'[0] 1.09% 10* 0.9960
310 FJF =0.998+7.70X 10°[0] 770X 10° 0.9940
# : BSA M 1.5X 10 mol/L.
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Fig.3  UV-Vis absorption spectra of BSA and BSA-anthocyanin systems
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Table2 N and K, of BSA-anthocyanin system at different
temperatures
WEK SO (g(F,—FIP=lgk, +nlgl0)  HAESK Lmol) LAtk HxA5r
298 Ig ((F,—F)IF)=4.346+1.0841g [0] 2218X10* 1084 0.9980
306 lg ((Fy—F)/F)=4.248+1.0651g [0] 1770X10° 1.065 09965
310 Ig ((F,— F)/F)=4.232+1.0861g [0) 1.706X10° 1086 0.9970

VE:BSA WRE N 1.5X 10 mol/L; 1675 ZIKIE 405 0.1.5X10°.3.0X 107,
6.0X10°, 9.0X10°, 12.0X10°, 15.0X10°, 18.0X 10 mol/L.
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Table 3

298 —15.15 83.147 —24.793

306 —15.15 81.321 —24.884

310 —15.15 81.016 —25.115
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Fig.5 UV-Vis absorption spectrum of anthocyanin (a) and fluorescence

emission spectrum of BSA (b)
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Fig.6  Synchronous scanning fluorescence spectra of BSA-anthocyanin

system at different anthocyanin concentrations
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