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Fig. 1 The UV-Vis differential spectra of the rhein-BSA system
¢(rhein) =2.5X10 "% mol « L™'; ¢(BSA) (0~5): 0.0, 1.0, 2.0,
3.0, 4.0, 5.0X10 S mol « L™ '; pH 7. 38
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Fig. 2 Effects of rhein on fluorescence intensities of BSA
c(BSA)=1.0X10° mol « L™ '; ¢(rhein)(0~9): 0.0, 1.0,
2.0, 3.0,4.0,5.0,6.0, 7.0, 8.0, 10.0 X10 *mol « L3

pH 7.38
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Fig. 3 The Stem-Volmer plot (a) and Ig[ (F, — F)/F] vs Ig

[Q] plot (b) of the rhein-BSA system

2.2.3 KFHBR BSA ¥ %%k
AA=15 1 60 nm fT 73 [F] £ 9 6 i 43 9 /R & (A i



2448

Sl A 5 S BT

31 %

i S TR A0 €0 S R R AL Y B R AIE » PRI MG, AR 4 R RE IR AR A Y
TR RIS 5 LT Ak BRI 1 ) i 2 AT 4 W 2 1 R R
AL, 4 R BEOR B TR WE B IS, 0 & R ARk 1 d R
B WA FEAR AL i 2 R 5k 6 T L B 855 9 i K PR B Bl .
B BSA MG R AL

10001 @

8001

V— O

600

400 A

Fluorescence intenisty

200

0 T T :
260 280 300 320
Wavelength/nm

(®)
6000 -

5000 1

R— O

4000 1
3000 A

Fluorescence intenisty

2000 1

1 000 1

260 270 280 290 300 310
Wavelength/nm
Fig. 4 The synchronous fluorescence spectra of rhein-BSA sys-
tem where AA is 15 nm (a) and 60 nm (b)
¢(BSA)=3.0X10"% mol » L™ '; ¢(rhein) (0~8): 0.0, 1.0, 1.5,
2.0, 3.0, 4.0, 6.0, 8.0, 10.0X10 % mol « L~ '; pH 7. 38
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Table 1 The thermodynamic parameters of rhein-BSA system
under different temperatures
AH AG AS
/K /(k] » mol™1) J(k] *mol™ ') /(Jemol !+ K1)
298 —2.68 —31.73 97. 48

309 —2.68 —26.15 75.95

2.2.5 k%8 BSAZAEBGMHT

i (AR - (AR AR fR M BE i A B JR . B Forster iR 7% %
DY, 45 AN E S BSA kO Sk ] 2 18] (0 I B 06 & A
-

E=1—F/F, = Ri/(R} +r}) (3
§ =8.8X 10" KN '®J
J = DIFWeA' ar/ D) F)ax

AKX T LISRE K E®R S BSAWE M4 J=2.06
X107 em® « L« mol™', R, =2.84 nm, E=0.30, r=3.28
nm, K#R5 BSAFRIEZRIMEE/NT 7 nm, ] BSA 5
KREIRZ 0 7] g KA T ARS8 4 RE S 5% 75 .
2.3 BEZfigx

VIR E TR 5 BSA fE I #& b BSA %M i A8
b, XF T BSA B R #FR-BSA & & (1 |/ — 4%, dn &
5 Fis. HEIRTE H 0 M (19 CD IS T o AP RN
MG, RYIKEER S BSA G55 T BSA £, 5
[F] 25 556 61k i 4 e — 2.

-2 000 A
-4 000 A
-6 000 A

-8 000 1

[6)/edg-cm*dmol™

—10 0001

-12 000 +— T T T
200 210 220 230

Wavelength/nm
Fig. 5 The circular dichroism spectra of the rhein-BSA system
a: ¢(BSA)=1.0X10 %mol « L '; 6. ¢(BSA) =c¢(rhein) =1.0X
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Fig. 6 The relationship between
Ig[ AlL,./ (Al , max-Al,,) ] and lg[ rhein ]
¢(BSA)=5X10""mol » L™'; pH7. 38
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[rhein], . m 5 Ka o] i T A5 %],

lg[ AL, /(AL » max-Al,,) ] = lgKa + mlg[ rhein] (4)
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Studies on the Interaction of Rhein with Bovine Serum Albumin by
Spectroscopic and Voltammetric Methods

LIANG Hui, ZHAO Fang” . LI Bing-qi

College of Chemistry and Chemical Engineering, Shihezi University, Shihezi 832000, China

Abstract The interaction between rhein and bovine serum albumin(BSA) was studied by UV-Visible, fluorescence spectroscopy
and circular dichroism in conjunction with electrochemical method. The results indicated that rhein has a powerful ability to
quench the albumin’s fluorescence in a static mode. The binding constants(KA) and binding site numbers (n) obtained at differ-
ent temperatures were 3. 67X10°, 0.99 (298 K) and 2. 60X 10", 0. 83 (309 K) respectively. According to the thermodynamic
parameters the main sorts of binding force of rhein-BSA was fixed as electrostatic. The distance between donor and acceptor in

rhein-BSA was 3. 28 nm based on the Forster energy transfer theory. Results of the circular dichroism and synchronous fluores-

cence show that the binding can cause conformation change of BSA.
Keywords Rhein; Bovine serum albumin; Fluorescence spectroscopy; Circular dichroism; Electrochemical
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