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A Comparison Study on the Interaction of Sunset Yellow and
B-Carotene with Bovine Serum Albumin
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(“ State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047)
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Abstract Interaction of Sunset yellow (SY) and f-carotene (BC) with bovine serum albumin (BSA) was
investigated under simulated physiological conditions by spectroscopic approaches (fluorescence, UV-Vis,
FT-IR and CD). Both SY and BC quenched the intrinsic fluorescence of BSA through static quenching
mechanism. The thermodynamic parameters (AH, AS, and AG) obtained from the fluorescence data meas-
ured at three different temperatures indicated that the binding of SY to BSA involved electrostatic force, and
that of BC to BSA mainly by hydrogen bonding and van der Waals forces. The binding sites number » and
binding constants K, were also obtained. The result of FT-IR spectra and CD showed that the binding of SY
to BSA induced conformational changes in BSA.
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Figure 1 (A) Fluorescence emission spectra of BSA upon addi-
tion of SY, (B) fluorescence emission spectra of BSA upon addi-
tion of BC

[BSA]=1.0X 107 mol/L, [SY)/[BSA]=[BC]/[BSA]=0, 0.8, 1.6, 2.4,
3.2, -, 12.8. 2x=280 nm, pH=7.4, T=298 K
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Figure 2 Stern-Volmer plots of BSA fluorescence quenching
caused by the addition of SY (A) and BC (B) at 298, 303 and 308
K
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Figure 3 UV-Vis absorption spectra of BSA in the presence of
various concentrations of SY (A) and BC (B)

(A) [BSA]=5.13%X10 ® mol/L, [SY]=0~3.46X10 > mol/L at intervals of
2.67X10°° mol/L, (B) [BSA]=4.73X 10 ® mol/L, [BC]=0~1.74X10"°
mol/L at intervals of 1.33X 10" mol/L
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Table 1 Binding constants and thermodynamic parameters in the system of SY-BSA and BC-BSA

T/K Ksv/(10° Lemol ") K,/(10° Lemol " n AH/(kJ*mol ") AG/(kJsmol ") AS/(Jemol 'sK ™1
SY-BSA
298 4.34 9.87 0.73 —33.81 —34.19 1.2752
303 3.85 7.88 0.74 —34.20 1.2871
308 3.29 6.34 0.79 —34.21 1.2987
BC-BSA
298 209 23.1 091 —42.52 —36.30 —20.87
303 15.1 17.4 091 —36.20 —20.86
308 9.35 11.6 0.85 —35.76 —21.95
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Figure 4 (A) The FT-IR spectra of BSA in the absence and
presence of SY; (B) FT-IR spectra of BSA in the absence and

presence of BC
[SYVIBSA]=[BC)JIBSA]=0, 1,4, 8, 12, 16
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Figure 5 CD spectra of SY-BSA system
[BSA]=1.67X10"" mol/L, [SY]=0~5.34X10"° mol/L, pH=7.4, T=298 K
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