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Effect of umbelliferone on fluorescence spectra of BSA

¢(BSA): 1.0X10 7 mol « L™ '; c(umbelliferone) from up to down in peaks:
0,0.5,1.0, 1.5, 2.0, 2.5, 3.0 , 3.5 and 4. 0X10° mol « L™!
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Fig. 2 Stern-Volmer (a) and Perrin (b) matching of umbelliferone-BSA(c: Concentration)
t/C Ksy/L « mol™! Kp/L * mol ™!
25 3.062X 10" (R*=0.995 9) 2.009X 10" (R*=0. 996 5)
37 2. 882X 10" (R*=0.996 7) 1. 916 X 10" (R?*=0. 996 4)
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Fig. 3 Overlap of umbelliferone absorption spectra 1
with BSA fluorescence spectra at 37 ‘C 8 37%
1, Absorption spectra of umbelliferone (1. 0X10 ° mol « L= 1)
2, Fluorescence spectra of BSA (1.0X 10 ° mol « L™ 1) 0
4 5 6 7 8
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Table 1 Thermodynamic parameters of umbelliferone-BSA

binding precess

T/C AH/(kJ * mol™ 1)
25 —5.24
37 —5.24

AG/ (K] » mol 1)AS/(J + mol ! « K1)
—26. 28 70. 60
—27.13 70.61
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% I B AT R 4 45 A K o A LABR L, K AS>0,
A EMEAEHMNEERS S, AH R T 259/ 75
BSA [ (5 F 45 G 1EH . LN BR S T P AEAE 7-F 3L, %
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Fig. 5 Effect of umbelliferone on fluorescence spectra of BSA with Cu** or Zn?* at 37 C
¢(CSA): 1.0X107° mol » L™!
¢(Umbelliferone) from up to down in the left peaks: (0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 and 4. 0) X 10" ° mol « LL™!

Table 2 Experimental results of umbelliferone-BSA binding process with Cu** or Zn** at 25 C or 37 C

metal ion T/C Ksy/(10* Lemol ') Kp/(10* Lemol ') r/nm Ka/(10* L+ mol™ 1) n AH/(k] » mol ' WG/ (k] » mol " 1)AS/(J + mol ! « K™ 1)
Cu?™ 25 3.283(R*=0.9950) 2.178(R*>=0.9980) 3.04 4.219(R*=0.9906) 1.52 —5.71 —26.38 69. 36
37 3.035(R*=0.997 1) 2.061(R*=0.996 9) 3.08 3.859(R*=0.9931) 1. 48 —5.71 —27.22 69. 39
Zn*! 25  3.832(R?*=0.9935) 2.323(R*=0.9974) 3.07 5.294(R?>=0.992 3) 1. 89 —7.79 —26.95 64. 30
37 3.263(R*=0.994 6) 2.089(R*=0.9977) 3.12 4.687(R*=0.9960) 2.18 —7.79 —27.72 64. 29
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Fig. 6 Effect of metal ions on UV spectra of umbelliferone

1, Cu?t; 2, Zn?t; 3, without Cu** and Zn?*

ME S A W, Cut™ 8 Zn2" & 5}, 4 1 N s XF BSA
R RIR DO AR KIER, SE&BE TS 5MLS %
WS B R, RUATEAENER S BSA Z AR A7 7E 5 H

HAEM, REHNEES BSAZRIER TREEZAY. GhH%
2 EEE TS50 R 455 ] DUE . SR KR bR
RE B AT 0 3 B R AL N R X BSA 56 K0 P R LA 5
AIEAE TR S BSA RYRMEE G H B K WK, RIS EE T
ZHBAR T ANy PR, GO THAWIFAZR L
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Interaction between Bovine Serum Albumin and Umbelliferone
with/without Metal Ions of Cu*" or Zn**

LIU Xue-feng, XIA Yong-mei, FANG Yun" , ZOU Lu, LIU Ling-ling
School of Chemical and Material Engineering, Southern Yangtze University, Wuxi 214036, China

Abstract The interaction between bovine serum albumin (BSA) and umbelliferone, an active component of Chinese herbs, with
or without metal ions was investigated using fluorescence spectroscopy (FS) and UV. The experimental results showed that the
umbelliferone molecules inserted into the hydrophobic pockets of BSA and quenched the intrinsic fluorescence of BSA by forming
umbelliferone-BSA complex. The mechanism of fluorescence quenching was confirmed combining by both static quenching and
nonradiative energy transferring. It was discovered that the apparent association constant (K, ) increases in the presence of Cu*"
and Zn*" , whereas the spatial-distance () between umbelliferone molecule and fluorescent amino acid residues of the BSA and
the binding sites (1) of umbelliferone molecules on BSA have no obviously change. Binding of umbelliferone molecules to BSA
was a spontaneous supramolecular interaction in which entropy increased and Gibbs free energy decreaed. The interaction of the
umbelliferone-BSA was driven mainly by electrostatic force which was enhanced by Cu?" and Zn?" , thus the contribution of AH

to AG increased in the presence of metal ions.
Keywords Active component of Chinese herbs; Umbelliferone; Bovine serum albumin; Metal ion; Fluorescence spectroscopy
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