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R, =H, R, =H, R, =OH, Umbelliferone(C I ); R, =H, Rg =H, R, = OCH,, 7-methyloxycoumarin(C 1 ) ;
R, =H, R, =OH, R, =OH, esculetin(CIl); R, =CH;, R, =H, R, = OH, 4-methyl-7-hydroxycoumarin( CIV) ;
R, =CH,, R; =OH, R, = OH, 4-methyl-6 ,7-dihydroxycoumarin(CV ).
Scheme 1 The molecular structure of pharmaceuticals
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Table 1 The interaction parameters of pharmaceutical-BSA binding process

Pharmaceutical t/°C Ccl cll cln clV cV
10 “#Kgy /(L - mol 71) 30 3.72(R*=0.9905) 3.30(R*=0.9926) 4.45(R?>=0.9927) 3.93(R>=0.9914) 6.00(R> =0.976 4)
37 3.62(R*=0.9930) 3.19(R*>=0.9917) 4.22(R*>=0.9940) 3.40(R>=0.990 8) 5.58(R>=0.979 8)
10 Kp/ (L - mol ") 30 2.26(R*>=0.9988) 2. 11(R*>=0.9965) 2.54(R>=0.996 0) 2.34(R*>=0.998 1) 3.06(R? =0.998 4)
37 2.23(R*=0.9973) 2.10(R*=0.9957) 2.46(R>=0.9952) 2.24(R*>=0.998 3) 2.94(R%> =0.998 9)
10 #K,/(L - mol 1) 30 4.97(R*=0.9950) 4.50(R*=0.9937) 5.82(R?>=0.9943) 6.13(R*>=0.997 5) 8.47(R> =0.996 2)
37 4.80(R*=0.9917) 4.58(R*=0.9939) 5.58(R?>=0.9926) 5.20(R*>=0.9985) 8. 11(R>=0.991 4)

n 30 1.76 2.04 1.54 2.39 1.82
37 1.73 2.22 1.61 2.38 1.97
AH/(kJ - mol 1) 30 -3.75 1.77 -4.60 -18.46 -4.88
37 -3.75 1.77 -4.60 -18.46 -4.88
AG/ (k) + mol™") 30 -27.24 -26.99 -27.64 -27.77 -28.58
37 -27.78 -27.66 -28.17 -27.98 -29.13
AS/(J+mol™' - K1) 30 77.53 94.93 76. 04 30. 72 78.22
37 77.54 94.93 76. 04 30. 71 78.22
10%J/(L « mol =" + em®) 30 6.30 6.97 15.32 11.34 15.98
37 6. 42 7.02 15.32 11.36 15.92
E(%) 30 23.11 20. 41 25. 86 23. 14 28.48
37 22.99 19. 84 24. 47 23.01 27.42
r/nm 30 2.89 3.01 3.26 3.18 3.22
37 2.90 3.04 3.30 3.19 3.24
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Table 2 The structure-performance relationship of pharmaceutical -BSA binding process *

Parameters 4-Me 6-OH 7-0CH, Parameters 4-Me 6-OH 7-0OCH;
Kp + + - E + + -
K, + + - r - - -
n + - + IAG] + + -
* Annotation: + means Kp, K, , n, E, |AG| increasing and r decreasing, contrarily, — means Kp, K, n, E, | AG| decreasing and r in-

creasing.
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Structure-performance Relationship of some Chinese Herb Components
Containing Structural Unit of Coumarin During
Binding to Bovine Serum Albumin

LIU Xue-Feng, XIA Yong-Mei, CAO Yu-Hua, FANG Yun™,
Z0U Zhu-Yan, MAO Ben-Gang, DING Yi
(School of Chemical and Material Engineering, Southern Yangtze University, Wuxi 214036, China)

Abstract The interaction between bovine serum albumin( BSA) and five active components of Chinese Herb
C1—CYV containing structural unit of coumarin was investigated by ultraviolet(UV) and fluorescence spec-
troscopy (FS). The intrinsic fluorescence of BSA was quenched by pharmaceuticals via forming pharmaceuti-
cal-BSA complexes. The quenching mechanism is mainly a combination of static quenching with nonradiative
energy transfer. The parameters of pharmaceutical-BSA binding process, such as statistic quenching constant
K, , the apparent association constant K, , the value of binding site n, the efficiency of energy transfer £, the
spatial distance r and AG were obtained. The above parameters disclose the structural-performance relationship
of pharmaceutical-BSA interaction as follows. The process of pharmaceutical-BSA binding is promoted strongly
by both 4-methyl and 6-hydroxyl in coumarin molecule, but the latter must endure simultaneously some
adverse effects caused by increment of molecular polarity and stereo hindrance. Decreasing the polarity of
7-substituent group and increasing the volume of substituting group destroys the pharmaceutical-BSA binding,
and the effect is almost totally opposite to that of 6-hydroxyl.

Keywords Structural-performance relationship; Chinese Herb; Coumarin; Bovine serum albumin; Fluores-

cence spectroscopy
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