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Study on the Interaction between Breviscapinum and Bovine Serum Albumin by Fluorescence
Spectrometry

GAO Pingzhang, WU Hong, GUO Jing, XU Yamei(College of Chemistry and Life Science, Quanzhou Normal
University, Quanzhou 362000, China)

ABSTRACT: OBJECTIVE To identify the interaction mechanism between breviscapinum and bovine serum albumin(BSA)
under the physiological conditions (pH 7.4) by fluorescence spectrometry. METHODS Fixing the concentration of BSA,
different concentrations of breviscapinum were added. At excitation wavelength 280 nm, the interaction between breviscapinum
and BSA was determined with quenching and synchronous spectrum from 290 nm to 500 nm. RESULTS The fluorescence
quenching mechanism between breviscapinum and BSA was static quenching. The binding constants (K,) under 288 K and 310
K between breviscapinum and BSA were 8.295x10° and 3.302x10° L-mol™', respectively. The number of binding sites under 288
K and 310 K between breviscapinum and BSA were 1.239 3 and 1.177 0, respectively. According to the thermodynamic parameters,
enthalpy change (AH) and entropy change (AS), which were calculated to be —31.080 kJ'mol™ and 5.392 J-mol™'-K™',
respectively, the interaction between breviscapinum and BSA was driven mainly by electrostatic interaction. The process of
binding was spontaneous because that Gibbs free energy change was negative. Further more, synchronous spectrum was used to
investigate the conformational changes of BSA. CONCLUSION In this paper, the interaction mechanism between
breviscapinum and BSA was analyzed by fluorescence spectrometry. The results can be applied for the antioxidant new drugs
development of breviscapinum.

KEY WORDS: breviscapinum; bovine serum albumin(BSA); fluorescence spectrometry; interaction
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Figl Fluorescence quenching spectra of Breviscapinum
and BSA at 288 K
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Fig2 The Stem-Volmer equations curve of breviscapinum
and BSA
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Tab 1 The Stem-Volmer quenching constant and bimolecular
quenching constant at different temperatures

T/K Kq/L-mol"-s’l Ko/ L-mol™! r
288 8.225%10'? 8.225x10* 0.996 93
310 6.474x10" 6.474x10* 0.992 16
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Fig3 The Lineweaver-Burk equations curve of Breviscapinum

and BSA
Cpsa=5.0x10"mol-L™"
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Tab 2 The binding constants K, and the binding numbers n
of Breviscapinum and BSA at different temperatures.

T/IK Ka/ L-mol™ n r
288 8.295x10° 1.2393 0.999 66
310 3.302x10° 1.177 0 0.995 68

BT NARE B4 A (pH=7.4) T, 288 KAl
310 KA A6 &5 BSA 45O 47 S %n 2y il 2
1.239 3F11.177 0, UiHWST AL SBSAZ [ALHA
BRI A AR, B SRR FH kIS i R A A7 KT
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Tab 3 Stern-Volmer quenching constant and the thermody-
namic parameters at different temperatures

T/K K/L'mol™"  AH/KJmol™'  AG/kJmol™" AS/J-mol "K'

288 8.295%X10° -32.633
: -31.08 5.392
310 3.302X10

-32.752

FR A B 11T 5 A7 2 90 A% AHFT 2% AS TR AH
XFOR/IN,  RTCUHI W 259 5 8 1 ot 2 TR R = A
T30, Ross 2% i g L HIWT B K 7 52k
VNG F I 45 A — R A E A, By
RINGKAER 17, WAH>0, AS>0; #5RI N
HAER 71, WAH<0, AS>0; #7328k Sk NG 1
5, WAH<0, AS<O. &R a[H, %k R PAT
=ALFEES BSA IR EAE A A E e ).
R, EEWEP RN, KR E S BSA
() AF LA FH 2 R (R B KA S IR HEDN H T 2% 4E
FA BSA [MFOCHKAEH EZIE T 212 fiaz
Fesk A . AT 700w B e 0268, s
D9 IEMEIT T T ACENT BSA MBI,
224 T RACEX BSA MZIKEW AR
PNT LR A CER. BRIk AE. £ BSA T
RS IR R I T AR R S IR R 1) 9
JE R R, TR, R R R € IR T ol
TRPGIE RS EFE AA=15nm A AA=60 nm,
LG 23 TR I H BSA I 2 1 ke 5 R € 2 R Wk %
(1R 25 98 o

AR [ 5E T BSA HIWKELE Cpspa=5.0X107°
mol- L™ N, B MMANFRWEIT L%, Wil
SE BSA SR R AL 1) [R5 56 61 S R
BRILIN R 9 61, 45 F LK 4.

P BLACR T 2557 2012 4F 2 HHS 29 4555 2 )



31000

< 0ol 21.“(.&\ =60nm) : lggg b (AX =15nm)
= 600 | ™ a8 600
=200 | = 200 i
= 0 ’ b = | m——t i —
200 250 300 350 400 []200 250 300 350 400
S /nm P /nm

B4 M=itEL BSA thE P KA E
Crsa=5.0x10""mol'L™"; Coreviscapinm=(0> 0.5, 1.0, 1.5, 2.0, 2.5, 3.0,
3.5, 4.0, 4.5, 5.0)x10” mol-L™"
Fig 4 Synchronous fluorescence spectra of breviscapinum
and BSA
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