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Fig. 1 Fluorescence quenching spectra of

BSA with NGB as quencher added
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Table 1 Regression equations and correlation coefficient
Curve t/C Regression equations Correlation coefficient
Stern-Volmer equations 22 I%/Ir = 0.586 9+ 4.074 X 10° engB 0.986 9
28 Ior/Ir = 0.659 84+ 3. 934 X 10° cnep 0.992 3
34 I% /Iy = 0. 647 3+ 3.813 X 10° exi 0.991 8
40 It /Ty = 0.705 8 + 3. 817 X 10° cxei 0.996 3
46 I%/Ir = 0.700 54+ 3. 921 X 10° exn 0.995 7
Lineweaver-Burk equations 22 (I — Ip) ! = 3.578 X 107° 4 2. 262 X 107 ¢xbp 0.999 7
28 (I% — IF) ' = 3.639 X 107% 4 2. 422 X 1078 cxép 0.999 5
34 (I — Ip) ' = 3.623 X103 4 2.701 X 1078 cxbp 0.999 7
40 (I — Ip) ' = 3.595 X 107° + 2. 835 X 107% exdp 0.999 4
46 (I —Ip) 1 =3.921 X 107° +2.874 X 108 cxbn 0.999 3

A BN 5 8 B B AR Y AR AR
AR AR . AR N s 2 45 e A Rk k. AR
%)”Ross SRR T R 10 A R Gy T S LN G T SRR

TR 2 A BB K AR R O AT AR R ) AH R AS
WK, AB s Vander Waals I AT REME (A R B9 AH Fl AS
W, BHEAER I AH~0, AS>0, H# 2 i8I 5 oT LA



2544 Je i 5 R A 527 &
Table 2 Binding constants of protein with naphthol green B and thermodynamic parameters
t/°C Ksv/(Le+mol™") K /(Lemol™!+s 1) Kipp/(mols L") AH/(Kk] » mol™1) ASY/(J« K™ AG?/(kJ + mol 1)
22 6.941X10° 6.941X10% 1.582X10° 80. 19 —29. 36
28 5.962X10° 5.962X10% 1. 502X 10° 80. 14 —29.83
34 5.890X10° 5. 890X 10" 1. 341X10° —5.707 79.57 —30. 13
40 5.407X10° 5.407X 10" 1. 268X 10° 79. 46 —30. 58
46 5.597X10° 5.597X10% 1.364X10° 80. 41 —31. 36
Average 5.959X10° 5.959 X101 1.411X10° —5.707 79.95 —30. 25
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Fig. 3 Synchronous fluorescence spectra (a) (AA=60 nm) and (b) (AA=15 nm)
exop of curves 1~8/X107% mol « L™ '; 0, 3.000, 6.000, 8.999, 12.00, 15.00, 18.00, 21.00;

cpsa=2.0X10 " °"mol * L5 enacr=0.1 mol « L™

A, NGB 5 BSA Z[RIW4E s rl Ge R 22w A/E I,

43 JB FVE LN 4 F 55 5 81 S A K G F A LR R A
BT AR 1l (1% /Ip) '] = 1gK + nlgenes K%, 4% »
R G5 G AL B HORRHEEE N i SE I B A 18 SRR &
P75 8 n WF- 3906 1. 258,
2.4 NGB 3t BSA #1 5 & B

SHETOCOG IR IR B 2 A R X RN EERE L.
NGB 5 BSA {1l FI i & 9 Y610 K 638 A4 K 25 14 1R 45 96 o6
TERER PR AR AL . DL R =SB 0 Ak, #R T LU4R i R
H R R AR AT D15 B . AEK I, BSA 3% B Bk AF
FA D S35 Heas o) G5 4 MK . TLT- 9045 100 7K 1 0 66 1R 4%
FLHR A0 HE7E [ 55 9 . NGB 5 BSA 1E R . #2960t & 4t
P BSA i) Trp YW A B W20 8, Hoxd B 09 [ 25 2 06 6
r200

r160

r80

r40

479

Agy/NIM
Fig. 4 Three-dimensional fluorenscence spectra and contour spectra of BSA
cpsa: 2. 0X10 mol « L1
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Fig. 5 Three-dimensional fluorenscence spectra and contour spectra of BSA in presence of NGB
CBSA @ 2 0><10 5 mol . L 1 3 CNGB @ 2 0998><10 5 mol . L 1
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Study on the Binding Reaction Features Between Naphthol Green B and
Bovine Serum Albumin by Fluorescence Spectrophotometry

YAN Cheng-nong', XIE Ze-yu', MEI Ping', LIU Yi
1. College of Chemistry and Enviornmental Engineering, Yangtze University, Jinzhou 434023, China
2. College of Chemistry and Molecule Sciences, Wuhan University, Wuhan 430072, China

Abstract At different temperatures, the binding of naphthol green B(NGB) to bovine serum albumin (BSA) was studied by the
fluorescence spectroscopy, three-dimensional fluorescence spectrum, synchronous fluorescence spectrum and ultra-violet spec-
trum. It was shown that this compound has a quite strong ability to quench the fluorescence from BSA. After analyzing the fluo-
rescence quenching data according to Sterm-Volmer equation and Lineweaver-Burk equation, it was found that BSA had reacted
with naphthol green B and formed a new compound, the quenching action was due to static fluorescence quenching, and the ac-
tion force was electrostatic interaction. According to the Lineweaver-Burk equation and thermodynamic equation, the average
value of the binding constant(Ks: 1.411X10° L » mol '), the thermodynamic parameters(AH’: —5.707 kJ « mol™', AG’:
—30.25 kJ « mol ' and AS?; 79.95 ] « K ') and the amounts of binding sites(1. 258) were obtained, providing important infor-
mation for the research on the configuration modification of BSA because of the added naphthol green B, biological effects in a

living body, and the coloration mechanism of naphthol green B.

Keywords Naphthol green B; Bovine serum albumin; Fluorescence spectrum; Three dimensional fluorescence spectrum;

Ultra-violet spectrum; Thermodynamic parameters
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