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Interaction between silicotungstic acid, silicon tungsten-cobalt heteropoly acid

and bovine serum albumin by fluorescence spectrometry

SHEN Wei-yang ™, ZHONG Shao-peng, CHEN Jian-qiu

Key Laboratory of Drug Quality Control and Pharmacovigilance of Ministry of Education, Department of Analytical Chemistry, China
Pharmaceutical University, Narjing 210009, China

Abstract The interactions of bovine serum albumin( BSA) with silicotungstic acid( SiW) and silicon tungsten-co-
balt heteropoly acid (SiWCo) were studied by fluorescence and ultraviolet absorption spectroscopy. The fluores-
cence quenching of BSA with SiW and SiWCo was static quenching, and the binding constants at 298 K and 310
K were 4. 94 x 10%,6. 06 x 10%(298 K) , 4. 33 x 10*,5. 86 x 10*(310 K) , respectively. The number of binding site
(n) was 1. The interaction of BSA with SiW and SiWCo was electrostatic force based on the thermodynamic
parameters calculated at 298 K and 310 K. The conformation of BSA impacted by SiW and SiWCo was also dis-
cussed by synchronous fluorescence. The results showed that both SiW and SiWCo interacted with BSA, without

changing its conformation, and the interaction between SiWCo and BSA was more active than that of SiW.
Key words silicotungstic acid; silicon-tungsten-cobalt heteropoly acid; bovine serum albumin; fluorescence

spectra; UV absorption spectra; synchronous fluorescence
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Figure 1 Fluorescence emission spectra of SiW (A ) and SiWCo(B) in-
teracted with bovine serum albumin ( BSA)
A:0—12 the volume of SiW.0,2.5,5.0,7.5,10,12.5,15,17.5,20,
22.5,25,27.5,30 pL;B:0—10 the volume of SiWCo:0,5,10,15,20,
25,30,35,40,45,50 pL
3.1.2 BENKEXRGHA R SIW Il SiWCo
X BSA BRI G TR S S AR K, AR FH o 78 vy 2
& Stern-Volmer 5% :
Fo/F=1+K,[0]=1+K,[Q] (1)
K (D) Fy FF 5350 7R ASFEAE AR TR
KFNEHR R B 2R E K,y =1 + K 7, f& Stern-
Volmer P8 JCH H; K, A=) R 53 F W30 O3
B0 RATEFERE R T 5E 564 ot 1 - 34 75 4
To — MR 1 x10 7% s; [ QT MK FN ML . 43 51
M5 T 298 K #1310 K [, SiW il SiWCo 5 BSA
FHEAE T B 2663, ¥ (Fo/F = 1) XL Q] fE
BLZ5 R W 2, i B AT SiW | SiWCo 43 1| 78
310 K.298 K 5 BSA #H HEA/EFI M K, =7.20 x
10*.9.03 x10*(310 K) ,K, =8.03 x10*.9.43 x
10%(298 K) , M1 0] Dh sk 45 7 310 K.298 K it
K,=7.20x10".9.03 x10"(310 K) ,K, =8.03 x
10" 9.43 x 10" (298 K) ., Ffi# 1H 1T, BSA
AR I I 2 AHRE R, (R B AR AR SCR[ 11 ], mT DAHE
Wy SiW F1 SiWCo X BSA FAE K BN S TR K o
3.1.3  RAMRKCRIEM T fEpH N 7.4 1%
R, IE T 2.0 x 10 mol/L BSA #) £8 Zh il i il
2k K SiW .SiWCo 5 BSA £ /RIBEE Y5 SiW | Si-
WCo M. ME 3 WA, —HEHRTERES, I
—EERA T SiW F1 SiWCo Xt BSA R KL i



552 BRGSO TR IR A R SRR B Bl 2 22 2 5 24 1L VAR I A AR 133
1.0 25 F,/F=1+K,[ Q] (2)
08 A 4 20 B % >K45 Lineweaver-Burk J5 7% :

S 06 ERT (Fo=F) ' =Fg' +(KyF,) '[Q] (3)

% 04 § o o K BERAS SO K ES 4 W 5, T iig
02 05 RSP A )R 53 F 5P 4SS & R

. oL IRFPPATI RO R AR (2) , LA(F/F 1)
0 3 6 9 I 0 5 1015 20025 XL QMEEI(E2) , AT LIRS AR BE T /Y K, , 1

0/(X 10", mol/L) 0/(X 10, mol/L)

—e—298 K;—0—310 K

Figure2 (F,/F-1)-[Q] curves of SiW( A)and SiWCo( B) interac-
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Figure 3 UV absorption spectra of BSA (a) and the differencial spectra
(b) SiW,SiWCo and BSA (molar ratio 1: 1) with SiW (A) and SiW-
Co (B)
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Figure 4 Lg(F,/F-1)-lg[ Q] curves of SiW(A)and SiWCo(B)in-
teracted with BSA
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Figure 5 ~! curves of SiW(A) and SiWCo(B)

Table 1 Binding constants of SiW and SiWCo combined with BSA at

different temperatures

Formula(1) Formula(3)
T/K
K, r Kig r
Siw 298  8.03x10* 0.991 4.94 x10*  0.998
310 7.20x10*  0.996 4.33x10*  0.999
SiWCo 298  9.43x10* 0.979 6.06 x10*  0.997
310 9.03x10*  0.983 5.86 x10*  0.996
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Table 2 Thermodynamic parameters of SiW and SiWCo combined with
BSA at different temperatures

G/ H/ AS/
/K A A
(kJ/mol) (kJ/mol) (Jomol 1-K~1)
SiW 298 -27.967 -6.980 70. 426
310 -28.812 -6.979 70. 429
SiWCo 298 —-28.365 -2.773 85. 880
310 -29.395 -2.773 85. 878
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Figure 6  Synchronous fluorescence spectra of BSA interacted with SiW( Al,A2)and SiWCo(B1,B2)
Al,B1:AA =15 nm;A2,B2:AX =60 nm. 0—6 the volume of SiW:0,5,10,15,20,25,30 wL;0—10 the volume of SiWCo:0,5,10,15,20,25,30,

35,40,45,50 pL
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