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Characteristic of salvianolic acid binding to bovine serum albumin
and structure performance relationship
Z0U Xiao li, WANG Xiangmin, GUO Harfang, XU Hui, LIU Ke
(School of Pharmacy, Yantai University, Yantai 264005, China)

Abstract: Objective To study the characteristic of salvianolic acid (SA) binding to bovine serum albur
min (BSA) and the structure performance relationship. Methods The interactions between BSA and four
natural SA (SA T, rosmaric acid; SA II, lithosperic acid; SA III salvianolic acid A; and SA IV, salvianolic
acid B) were investigated by fluorescence and ultraviolet spectroscopy. Results The intrinsic fluorescence
of BSA was quenched by SA via forming SA-BSA complexes and nomrradiation energy transfer. The
parameters of SA-BSA binding process, such as the static apparent association constant K a, the number of
binding site n, the efficiency of energy transfer £, the spatial distance r were obtained, and the thermody-
namic constants AG, AH, and AS were calculated. Conclusion T he results indicate that SA IITbounds to
BSA mainly through a hydrophobic force and the other three SA-BSA interactions are mainly driven by
hydrogen bond and Van der Waals’ force Y, a comprehensive binding parameter constructing from the
equation Y= lIg (Ka X EX n/r), could be used to reflect the interaction extent of SA-BSA system. The Y
value changes with the number of free phenolic hydroxyl and molecule volume and decreases in the order of
SAIIITSAIV SA Il SAT. The results from correlation analysis indicate that it could be possible to
estimate SA-BSA binding extent from hydrophobic parameter clogP and topo polar surface area per unit of
molecular weight tPSA/Mr of SA molecule

Key words: salvianolic acids ( SA) ; bovine serum albumin (BSA); interaction; structure- performance

relationship; fluorescence spectroscopy
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Table 1 Interaction parameters of SA BSA binding process
/C SAI SA I SA I SAIV
Ksy/(10° L* mol™ 1) 26 1 19(R%= 0 9994 6) 2 64(R*=09968) 3 30(R%=09970) 2 60(R2= 0 997 3)
37 1 05(R2= 0 988 3) 2 46(R*= 0 9984) 2 63(R?= 0 9943) 3 04(R2= 0 999 8)
Ka/(104L* mol-1) 26 0 116 (R2= 0 996 9) 55 O(R2=09979) 18 5(R2= 0 9980) 26 4(R2= 0 998 1)
37 0 028(R?>= 0 995 8) 4 72(R*=09985) 75 6(R%*= 0 9979) 16 5(R%= 0 999 8)
n 26 0 647 9 1 0419 0 9583 0 997 6
37 05200 0 8754 1 0869 0 953 4
A /(kJ* mol-1) 26 - 100 84 - 172 03 98 62 - 3293
37 - 100 84 - 172 03 98 62 - 3293
AG/ (kJ* mol- 1) 26 - 17 54 - 32 86 - 3015 - 3103
37 - 14 48 - 27 74 - 34 89 - 30 96
AS/(J* mol- 1+ K-1) 26 - 278 41 - 465 14 430 38 - 635
37 - 278 40 - 465 15 430 40 - 635
J/(10- ¥ em3 * L* mol-1) 37 1 354 4 1 2519 1 6891 1 4565
E 37 0 09 012 024 017
r/ nm 37 5 81 543 4 96 521
) SA- BSA
(H) 1x10 % ¢ Ksv=KqxT, 1 ,
, K , Y SA-BSA
10", ,Y=lg(KaxExn/r),
2% 10" L/ (mol * 8)™, 2 Y SAIITSAIVT SA T~ SA T
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Forster - Table 2 Main physicochemical parameters
, BSA of SAT —SAIV
212 Mr  NH  clogP* tPSA* /MW Y
(r)[lO] | SAT~SAIV BSA I 360 4 10996 0 401 4 0 353 2
1 538 5 134738 0 3927 2 960 5
r 7 nm, 11 494 6 25276 03745 4599 4
4 SA BSA , Y 718 7 18405 0 3872 3 710 4
s 4 SA R
SA  BSA Chem BioDraw (Ulira 11. 0)
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Comparison of serum fingerprint in extract solution from Banxia Baizhu Tianma Decoction

WANG Shirling', SUN Xirmei’, ZHANG Zhao-wang’, XIE Tian'
(1 Biomedicine and H ealth Institute of H angzhou Normal U niversity, Hangzhou 310012, China; 2 College
of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250014, China)

Abstract: Objective Comparing the serum fingerprint of four kinds of extract solution from Banxia
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