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Abstract: The effect of taurine on the microenvironment and conformation of human serum albumin
(HSA) are studied using fluorescence spectroscopy and ultraviolet absorption spectroscopy. The results
show that HSA can be quenched regularly by taurine through a static quenching mechanism at different
temperatures, with quenching rate constants greater than 2.0x10'° L-M™-s”'. The binding constant
increases with the increase of temperature, and the number of binding sites also increases, approaching to
0.5. The thermodynamic parameters enthalpy change is less than 0, entropy change is greater that 0, and
free energy change is less than 0, indicating that the binding process is spontaneous and the main force is

electrostatic attraction. According to Forster's non-radiative energy transfer theory, the binding distance
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between taurine and HSA is estimated to be 2.645, indicating that there is non-radiative energy transfer.
The results of this study indicate that taurine can affect the microenvironment of HSA and change the
spatial conformation of HSA. This mechanism may be the essential source of taurine's ability to protect

hepatocyte and improve the structure and function of portal vein.
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transfer
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Fig. 1  Fluorescence spectra of taurine and HSA at different temperatures
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Fig.2  Stern-Volmer curve of fluorescence quenching of taurine and HSA at different temperatures
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Table 1 Stern-Volmer constant of taurine-HSA system

T/K KM K/M's") R

291 3.28x10° 1.24x10" 0.9548
301 3.01x10° 3.01x10" 0.94571
311 2.69x10° 2.69x10" 0.97733
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Fig. 3  Double logarithmic curve of taurine-HSA system at different temperatures
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Table 2 The binding constant and number of binding sites of taurine and HSA

T/K K, K, n R

291 1.57547 + 0.11638 37.6 0.50435 + 0.0247 0.9743
301 1.8267 + 0.14185 66.9 0.57197 % 0.0301 0.97043
311 2.4619 + 0.20787 260 0.74448 % 0.04412 0.96281

2 nf A/ W, AR S5 N IE (& A 45 A 00 55 500 0.5, Ui RAR IR 5 HSA £5 & el 0.5:1, H
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e nAERIEE AT BE A R T4 2 5 HSA 455 168 71 i & 55 B T s i 48 n=
2.4 ROFBHEAEE IR
BRIy T H5AHNF TS T3 TR (1) S8 () SR EAE; 3) § 715 (4) BiKHEAE
Mo i BEARA K, RARAH AT EH. T AR PR 55 HSA M TR I BE 424K, FH van't Hoff
TR E S AEAHTMEE RBGXT, 45 T 4R 5 HSA 455 (1) van't Hoff 5¢ & W1l 4 TR
K4 BoR T 306 2R A IR AL AR IRAF 455 A0 U AH FIAS A, RHE @ it H A AG, ik 3
Fr7m o
3 HHABR-HSA A R A Stern-Volmer S S 2 S EH K EREXANESH
Table3 The Stern-Volmer logarithm equation of taurine-HSA system combined

with constant K, and related thermodynamic parameters

T/K K, AH/(k*J-mol™) AS/(J*mol'-K") AG/(k*J-mol™)
291 37.6 -8707.6336 33.41395 -1.8431x10*
301 66.9 -8707.6336 33.41395 —-1.8765x104

311 260 -8707.6336 33.41395 -1.9099%10*
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Fig. 5 The fluorescence spectrum of HSA and the UV spectrum of taurine
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