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Fig. 1 Structure of titan yellow
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Fig. 2 Fluorescence quenching spectra of BSA as
TY were added(Ae \Aem =280/340 nm)
cry (pmol « L7™1): 1: 05 2: 0. 1345 3: 0.402; 4: 0.670; 5: 0. 804;
cpsa: 0.67 pmol « L™1; 6: cry: 0.72 pmol « L™ ! (blank)
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Fig. 3 'The Stern-Volmer curves on fluorescence
quenching of TY with BSA
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Fig. 4 The line weaver-Burk curves on fluorescence

quenching of TY with BSA

Table 1 Regression equations and correlation coefficient
Examples Regression equations r
Fig. 2(27 *C) Fo/F=1.009+4.899X10° cry 0.995 7
Fig. 2(40 C) Fo/F=1.007+4.113X10° ¢y 0.998 2
Fig. 3(27 *C) (Fo—F) 1 X103=3.208+5.571X10 % ¢y ! 0.997 9
Fig. 3(40 C) (Fo—F) 1 X10°=3.675+9.081 X107 % ¢y ! 0.996 7
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Table 2 The binding constants and the thermodynamic parameters
t/°C Ksv/(L+mol ") K,/(Lemol™!+S 1) Kig/(mole L") AH/(KJ*mol ')AS/(J+mol !« K1) AG/(KJ « mol™ 1)
27 °C 4. 899X 10° 4.899X10" 5. 759X 10° 1554 58. 46 —33.08
—10.90
40 C 4.113X10° 4.113X 10" 4.047X10° 58. 46 —34.13
MR 1 IR 2 AT LA, BE IR TR, BSA MR K £ o= o= F
g = F = IgK, + nlg[Q]
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Table 3 The binding situation and binding constant of titan yellow with BSA
t/°C Regression equations n Ko r
27 C lg((Fy—F)/F)=5.39340.949 5 1g[ Q] 0.949 5 2.470X10° 0.994 6
40 C lg((Fo—F)/F)=5.178+0. 927 2 1g[Q] 0.927 2 1.506X10° 0.998 3
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Fig. 5 Plots of Ig((F,—F)/F) versus lg[ Q]
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Fig. 6 The fluorescence emission spectrum of BSA(1)

and the absorption spectrum of TY(2)
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Studies on the Thermodynamics and Mechanism of Combination Reaction
of Titan Yellow with Bovine Serum Albumin

BI Xin-ying, CHI Yan-hua"*

Department of Chemistry, Southwest University of Science and Technology, Mianyang 621010, China
Abstract The characteristics of the binding reaction of titan yellow(TY) with bovine serum albumin(BSA) were studies by fluo-
rescence and ultraviolet-visible absorption spectra. It was shown that TY has a powerful ability to quench the fluorescence inten-
sity of BSA. The fluorescence quenching data were analyzed according to Stern-Volmer equation and Line weaver-Burk equation
and the binding constant, and thermodynamic parameters were obtained. According to the thermodynamic parameters the main
sorts of binding force were determined. The binding distance and energy transfer efficiency between the donor (BSA) and the ac-
ceptor (TY) were obtained by Forster’s non-radiative energy transfer mechanism. It is confirmed that the combination reaction
of TY with BSA is a single static quenching process, and their interaction may be interpreted with energy transfer mechanism.
Keywords Titan yellow(TY); Bovine serum albumin(BSA) ; Fluorescence spectrometry; Combination reaction; Thermodynam-

ic parameters
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