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B IR, BTS2 vl AR IR S 58 G
il 25 K S ROk K.
1.2 KWHZE

HEFFZHL 2. 00 mL 1X10 ° mol/L [ BSA %
T 10 mm A7 8 b I, oo G g R R
JEHIR 1X107" mol/ L Y% Y38 11 7 K ¥ W i AT 9%
eI E. BUOMA 1 pL. InAZEHE ARG R A
A1, WESEEHE 10 min, DL 280 nm Mk B . 5
290~490 nm i [l N A28 66 1S, i T A B W A
IR /N T I AR AR, SO BT Rt B8 3 2 g A
AR,

PL 0. 05 mol/LH,SO, 4 Jit i iR 45 7" %<t i
T3 0.55 A, W 286 1R VBL,CBS-
X.BBU W% & 7= %; Ll LA & R 1 280 nm
PR AERZOLREF=F 0. 14 S, JlE BSA
2 e i - =

2 HR5UE
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4.0, 4.5, 5.0) X 10~° mol/LHf, 2¢ ¢ 4 {15 CBS-
X.BBU.VBL H& MUK #CE AL 581, Bk
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Fig.1 The fluorescence resonance energy transfer spectra

of BSA-CBS-X. BSA-VBL and BSA-BBU
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Table 1 The luorescence resonance energy transfer

between BSA and FWAs

A/ Aem/ v 10° J/(em® « R,/ r/

nm nm ! L« mol ") nm  nm
CBS-X 352 427 0.60 0.677 5.25 2.17 1.92
BBU 350 430 0.50 0.336 0.714 2.28 2.55
VBL 348 428 0.22 0.317 0. 305 2.91 3.31

IR =0 G R TR AR B UK R B R
HEAT UK R OCIE I AR AL Bt i R 5L
s (HAERE R e RS 28R I S RE R G AR IR B AN 45 &
PR 22 AR L] =3 5 BSA Z [ Al REFF 76 A
Ie] ¥ £ 11 77 =X
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Fig. 2 Stern-Volmer curves of fluorescence quenching

of BSA by FWAs

& 2 ] LUA H . BSA 59264 (5] CBS-X,
BBU, VBL #H YEH B Stern-Volmer i £ 2k 14 ¢
%, HEIFSHREHE KB

Jr AR () Stern-Volmer [y £& Fifi 74 2 50 ¥ B2 34 i
Z R Y BiAE) A G K R 58 S R R i
SYIEE R, Al L BSA 55¢%8 (4 7 19 8
F AR A PRECHE . 28 6 i I R AR R A
4 Lineweaver-Burk 77 f&5
(F,—F)—1=F,' +K F, ' [Q]"
L 1/LQT (X 107 mol ' L) X (F,-F) ' fE [,
Lineweaver-Burk [l £& 40 [8 3 , £ #¢ K i3 #2689 7% K

1.8
1.6
14}
1.2
1.0
08
0.6
04r
02

0

= CBS-X
A VBL
e BBU

(F()*F)Al

0 0.4 0.8 1.2 1.6 2.0 2.4
[O]'/(10'mol '-L.)
B 3 BSA 5 FWA 1E | #y Lineweaver-Burk #h %4

Fig. 3 Lineweaver-Burk curves of fluorescence quenching

of BSA by FWAs
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Table 2 The quenching constant of BSA by FWAs

Ksv/(X10° L« Kgq/(10¥ L« Kip/(X10° L »

mol ") mol ' es ") mol ")
CBS-X 39.13 29.58 47.37
BBU 9. 485 9.498 8.565
VBL 8.253 8.276 7.493

WA 2.

DG 5] % BSA K i Lineweaver-Burk
ML R R R, HEp S K& KT
SAAPERE A — DB BSA 5HO0H F 5L
34" ORI R R O AR I R TR ORI N A R
35 B SR R BRI 48 4 K H (2. 02X 10" mol ! .
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S SR AR KA 284k, $EH] BSA 595264
FIFR 3 7455 77 HE B B 9O6 W T i mT REE /D s BSA
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Fig. 4 The double logarithmic curves of fluorescence

intensity of BSA with the concentrations of FWAs
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4 AH>0, AS>0 if, EZAEH 1 Mgk AR
J15 4 AH<0, AS<CO f, EZAE T 18 SR
ATy M AH<0, AS>0 B, FEAEM I N Hd
10, RIS R In(K, /K, ) =1/T,—1/
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Table 3 The binding constants and the thermodynamic

parameters of BSA with FWAs

Ky/ AH/(K] « AG/(K]+ AS/(]
T/K n

(L e mol™ ") mol ') mol™') K™Y
283 3.763X10° 1.468 —51.88  46. 36

CBS-X —38.76
298 1.639X10° 1.427 —52.57  46.34
283 1.891X10° 1.036 —34.01  42.90

BBU —21.87
298 1.183X10° 1.013 —34.65 42.89
283 3.946X10° 0.955 —30.32  35.41

VBL ) —20.30
293 2.553X10° 0.933 —30.85 35.40
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¥Iokfg S BSA M 45 G, BEIA SRS R o
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Interaction for Bovine Serum Albumin with Fluorescent Whitening Agent by
Fluorescence Spectroscopy

PAN Ke-liang, LI Shu-kei
(College of Chemistry & Materials s Sichuan Normal University , Chengdu 610066, China)

Abstract : Interaction of bovine serum albumin(BSA) with fluorescent whitening agent(FWA) CBS-X, BBU
and VBL were studied by fluorescence spectrometry. The quenching mechanism of intrinsic fluorescence of
BSA with FWAs were studied by Stern-volmer curve, Lineweaver-Burk curve and double reciprocal curve.
The experimental results show that static quenching and fluorescence resonance energy transfer quenching
are the main factors of the quenching mechanism of intrinsic fluorescence. The quenching constants and
diffusion constants between BSA and FWAs(283 K) were measured, and all of the numbers of binding
sites are 1. Based on the theory of Forster energy transfer spectroscopy, the binding distance r and the
energy transfer efficiency between BSA and FWAs were obtained. The thermodynamic parameters of
binding reactions were determined by the binding constants in 283K and 298K. All of the reaction
enthalpies and the entropy were decreased. According to these, the interaction between BSA and FWAs
were driven mainly by electrostatic force.

Key words: Fluorescent Whitening Agent (FWA); Bovine Serum Albumin ( BSA); Fluorescence

quenching; Fluorescence Resonance Energy Transfer(FRET) ; Interaction



