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Abstract : The interaction between galangin and bovine serum albumin (BSA) was studied by fluorescence quenching,
synchronous fluorescence , three-dimensional fluorescence and circular dichroism spectra. The results suggested that ga-
langin had a strong ability to quench the BSA fluorescence in a static mode. The binding constants (K,) and site num-
bers (n) obtained at different temperatures were 9. 33 x 10° L/mol, 1. 17 (290. 15 K) ;2. 34 x 10° L/mol, 1. 09
(296. 15 K) ;4.57 x10° L/mol ,1.01 (303.15 K);1.02 x 10° L/mol,0.99 (310. 15 K) , respectively. According to
the thermodynamic parameters,hydrogen bond and van Edward force played dominant roles in the interaction between
galangin and BSA. While the competitive binding analysis showed that the binding location of galangin to BSA is the Site
I of the hydrophobic pocket. Spectra of synchronous fluorescence , three-dimensional fluorescence and circular dichroism
revealed that galangin interacted with tryptophan residues in BSA more strongly than with tyrosine residues,and the vic-
inity of tryptophan residues was less hydrophobic. However, conformational changes of a-helix were slighter.
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Fig. 1  Effect of galangin on fluorescence spectra of BSA
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represented the concentrations of galangin were 0,0.6 x 10 ,0. 8 x
10°,1.0%x10°,2.0 x10°,3.0 x10°,4.0 x10°,5.0 x 10°,6.0
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spectively. Temperature was 290. 15 K. Same as Fig. 3.
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Table 1

Quenching constants for the interaction of galangin with BSA at different temperatures

Stern-Volmer J5 &

JE
s Stern-Volmer

Temperature (K)

EIEY DGR

Dynamic quenching

XU FHE R A A

Bimolecular quenching

IEBSES

Correlation

equations constants,Kgy  (L/mol) coefficients , r rate constants, K, [ 1/ (mol - s) ]
290. 15 Fo/F = 1.94x10°[ Q] + 0.9133 1.94 x10° 0.9972 1.94 x10"
296. 15 Fo/F = 1.73x10°[ Q] + 0.9231 1.73 x10° 0.9986 1.73 x 10"
303.15 Fo/F = 1.59 x10°[ Q] + 0.9795 1.59 x10° 0.9991 1.59 x 10"
310.15 Fo/F = 1.43x10°[ Q] + 1.0359 1.43 x10° 0.9985 1.43 x10"
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Table 2 Binding constants (K,) and site numbers (n) for the interaction of galangin with BSA at different temperatures
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T/K Modified Stern-Volmer Binding constants Number of binding r
equations K, (L/mol) sites,n

290.15 log((Fo-F)/F) = 6.97 + 1.17 log[ Q] 9.33 x10° 1.17 0.9983

296. 15 log((Fo-F)/F) = 6.37 + 1.09 log[ Q] 2.34 x10° 1.09 0.9976

303. 15 log((Fy-F)/F) =5.66 + 1.01 log[ Q] 4.57 x10° 1.01 0.9984

310.15 log((Fo-F)/F) =5.01 + 0.99 log[ Q] 1.02 x10° 0.99 0.9981
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Table 3 Thermodynamic parameters for the interaction of galangin with BSA at different temperatures

T (K) AH (kJ/mol) AS (J/mol) AG (kJ/mol)
290. 15 -169.3 269. 1 34.4
296. 15 -268.6 33.2
303. 15 269.2 31.6
310.15 269.9 30.5
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Fig. 3 Effect of galangin on synchronous fluorescence spectra of BSA

K3 s, AR R R, BSA i[RIEDE G
AR AR AR AR Hvh R SR AR 9 R I
Wgrh 287 nm PEFEE 285 nm, {65 FR 5% Ik & 5104
278 nm 1% % 280 nm , id W 1% 220 1R 7% Sk ) L A i 7K
P T € R 3 R R ) K P R A o TR, 7
T S SR AR I & S 1) 9 Y 06 5 8 AT, {ELRAER 1)
JEAT], BRI Fp R IL S o R 2R IER R E AR,
R 2 ZE X BSA [F 2 5 6 R K H 4 % i A3
(6) "3t
FSF
Fan (6)
K Fao M Fo il AR IMA RN B R 2%

Ryg =1 -

IR DOEIREE o TSR NIE 4 iR .

0.6F
0.5+t
04+

& 03¢
021
0.1r

0 n 1 L n n

0 2 4 6 8 10

[Q](10~*mol/L)

B4 SREZEXBSA BSEARENERBLE
Fig. 4

Quenching percentage of galangin on synchronous

fluorescence intensity of BSA



Vol. 29

v % B RERS S A EAEHROEEITR 907

HIPE 4 n] 0, Bl ey R 28 SRR RO, TS A R A (1
R IRIRFER Do EEARZ Wi/ , Al — W BERT , (0%
PRI ' L 2 M P8 T R P o P A P M 2 B
R, HWR R ERS BSA MR AR (VR TRk
2.2.2 =g RRE

YT LR B R SRR
500
4501
400
3501
3001
2501

Excitation wavelength(nm)

200 == T T i " X
200 250 300 350 400 450 500
Emission wavelength(nm)

m)

Excitation wavelength(n

S8R JBE SRy AR R 11 = A 4 [ JE1 5 , R o 4 T b e LR
A ZEEAE B A R T 256 25 AR W 453 3 A A
AL 8w A R R R R B R %
£ 5 BSAEHM =45tk ikl 5 M3k 4 i,

500 —
#-BSA
450
4001
350 o
. Peak |1
3001 S
4D
2501 & ,)/}“—: L
b o ik?“f’o,gﬁﬁgg-

Emission wavelength(nm)

BS5S BSARBRER-BSAK=HRHEE

Fig. 5 Three-dimensional fluorescence spectra of BSA and galangin-BSA
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Table 4 Effect of galangin on the three-dimensional fluorescence characteristic peaks of BSA

o Peak [ Peak I
Sample Ner/ N F 1-F/F, Nex/ N F 1-F/F,
BSA 230.0/339.0 368.9 +1.2 280.0/338.0 602.1+1.5 -
75-BSA 230.0/337.0 342.2+1.3 7.23 £0.2% 280.0/335.0 243.2+1.4 59.6 £0.3%
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