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Fluorescence spectra of BSA (5X107° mol « L™') in
buffer solution (pH 7.4) of different nicotine concen-
trations. (=20 C, pH 7.43, A, =285 nm), slit
width: E, 5.0 nm, E, 5.0 nm, Sensitivity: Low)

Fig. 1

Nicotine concentration from top to bottom: 0, 0.625, 1.25, 2.5,

5.0, 10.0, 20.0, 30.0, 45.0, 60.0(X10 ® mol « L™ 1)
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Fig. 2 Relationship between concentrations of nicotine and rel-
ative intensity of BSA fluorescence in different pH buff-
er solutions

c: concentration

Table 1 Relationship between concentrations of nicotine and relative intensity of
BSA fluorescence in different pH buffer solutions
pH Linear range( X 10~ ° mol « L™ 1) Stern-Volmer equation Linear relative coefficient K [(mol« L 1) 1es 1]
5.0(20 C) 0.625~10 Fo/F—1=22.944[Q]—0.038 6 r=0.997 0 0.229 44X 10
7.4(20 C) 0.625~20 Fy/F—1=182.69[Q]—0. 2322 r=0.9950 1. 826 910!
7.4(37 °C) 0.625~20 Fo/F—1=169.15[Q]—0.154 6 r=0.997 1 1.691 510!
11.0(20 C) 0.625~20 Fo/F—1=106.47[Q]—0.054 9 r=0.999 7 1. 064 7X10%
11.0(37 C) 0.625~20 Fo/F—1=60.99[Q]—0.026 4 r=20.999 2 0.609 9101
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Fig. 3 Relationship between concentrations of nicotine and rel-
ative intensity of BSA fluorescence at the temperatures

of 20 C (a) and 37 C (b) (A =285 nm) (pH 7. 4)
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Fig. 4 Relationship between concentrations of nicotine and rel-
ative intensity of BSA fluorescence at the temperatures

of 20 C (a) and 37 C (b) (A, =285 nm) (pH 11. 0)
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Table 2 Association constants of nicotine and BSA at different pH and temperatures
pH Linear range( X 10 ° mol « L™ 1) Lineweaver-Burk Equation Linear relative coefficient k/(L ¢ mol™1)
7.4(20 C) 5~60 y=3.61X10 °2+0.004 714 0.999 5 140. 15
7.4(37 C) 5~60 y=4.75X10"°2+0. 005 776 4 0.999 7 131. 83
11.0€20 C) 1.25~80 y=5.92X10"°2+0.003 08 0.999 4 141. 76
11.0(37 C) 1.25~80 y=1.543X10"*2+0.007 472 0.998 7 27.79
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0 | —
190 200 210 220 230 240 250
Wavelength/nm

Fig. 6 UV spectra of 5X 107° mol + L™' BSA in buffer solu-
tion(pH 7. 4) of different ratios of [ Cyicoine ]/[ Cosa 1: 0+
0.6, 1, 5,50, 100, 200, 400, 600, 800(from a to j)

107.002
80.000
60.000
40.000
20.000

Intensity/a.u.
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Wavelength/nm
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Fig. 7 Synchronous fluorescence spectra of BSA in different
nicotine concentrations: 0, 2.5, 5, 10, 30(X 107*
mol *+ L™") from top to bottom. (a) AA=15 nm, (b)

AA=60 nm(t=20 C, Slit width: E,=E, =5 nm)
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Fig. 8 Effect of Cpicotine/Cpsa ratios (0, 200, 600, 2000, from
top to bottom) on the UV/Vis second derivative spectra

with 5§X107¢ mol + L™' BSA at (20 C)
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T REOtRE . REE W, BT T O EE AR, E 250 ~
260 nm &b Phe 583 (09 RR1E 02 Y i B0, FEBEJE T T W E Y
| N AR UL TS N RS T SR S e
b AR AR A R IR . — 2 T e TR Al s R
BRI W0 2L R . Al Phe 55 5R J5UAS Bl 38 55 14 R AiE 1% i 0
BEMUY s R T AR B9 IE il Phe F% 3 fUOR BT/
W P3G 58 . Phe 5% 5L IR] A9 B K AR B AE FHUSS . 45 & 6 2R A
% S TR A TR AR B85 1) i 78 K0 BSA 8 4h-1T WG 1E B e Tk
FEYG NG AR AL U vk BE Y JE T T AR R T R
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Spectroscopic Studies on the Interaction of Nicotine and BSA

CHEN Yun, KONG Xiang-rong, SHEN Xing-can, LIANG Hong"
Institute of Bioinorgannic Chemistry, College of Chemistry and Chemical Engineering, Guangxi Normal University, Guilin
541004, China

Abstract The interaction of nicotine and bovine serum albumin(BSA) was investigated by fluorescence spectra and UV-vis spec-
tra. The fluorescence spectrum showed that BSA fluorescence quench regularly with the addition of nicotine. The fluorescence
quenching mechanisms were also studied in pH 5.0, pH 7.4 and pH 11. 0 by Stern-Volmer equation, indicating dynamic quench-
ing(pH 5. 0) and static quenching(pH 7. 4 and pH 11. 0) respectively. Association constants (&) of nicotine and BSA at pH 7. 4
and pH 11. 0 at the temperatures of 20 and 37 ‘C were given by the Lineweaver-Buck equation, which are: &, =140.15 L
mol ! and ks« =131.83 mol « L' (pH 7.4), and kyp« =141.76 mol « L', ky;« =27.79 mol « L' (pH 11.0), suggesting
that the association constant is effected by the temperature much more remarkably at pH 7. 4 than that at pH 11. 0 because of the
different states of nicotine at different pHs. The UV-Vis spectra exhibit that the absorbance of BSA(210 nm) shifts to red and
decreases gradually with the addition of nicotine, reflecting the transition of secondary structure of BSA, namely, the helix of
BSA becomes looser. The UV-Vis second derivative spectra and synchronous spectra (AA = Aun — Aex = 15 nm and AA = Aan —
Aex =60 nm) imply the change of the microcircumstance of aromatic amino residues of BSA(Trp, Tyr and Phe) from hydropho-

bicity to hydrophilicity at high concentration of nicotine.
Keywords Nicotine; Serum albumin; Spectroscopic studies
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