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B AT H A (BSA, AR, P EEZE N EiE
ZARFN AT . = LA L L (Tris, 4074, PEEZ
M R IR A D . SR . SR, K BRIR AR R 4
Brati. S AR R K . Too b4 . BSA W IOk
S 1.0X10 * mol « L', Lk 0.05 mol « L' pH 7.40 Tris-
HCL % /% B2 . LL 0.10 mol » L™' NaCl 4 % B 7 88 ¥,
NFLX W . EH 1.0X10"" mol « L', L 0.05 mol «
L™" pH 7.40 Tris-HCl W F . ZnSO, W 1.0 X 1077
mol « L%,
1.2 SL®AE

L Xex = 280 nm; Spectrum Type, EM; Sample Pitch,
1. 0; Slit Width, 5.0 nm; Scan Speed, 1 200 nm *« min™';
PMT voltage, 400 V 52625,

(DA HI 5 a: BSACL.0X 10 ° mol »« L '); b: BSA
5 NFLX(1.0X107°, 1.0X10 " mol « L") IR EW; c:
Zn*" Al BSA-NFLX(1 = DR &4 d: NFLX(1.0X107°
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mol « L) R #6461 (& 1D (2)7E 6 > 10 mL & Bl

dr, B A 1 mL pH 7. 40 Tris-HCI % %% 2% wh s WA 1 mL

1.0X107" mol « L™" BSA, FiK¥&IMA 0, 0.4, 0.8, 1.2,
1.6, 2.0 mL 1. 0X107* mol « L™" NFLX, Dl =ik ZE K E
HEZE, AT E 10 min 5, BRI & H OO0 & 4T,
GERILFE 1 OFEC) T 1 mL WJIESH A 1.0X 103
mole L7188 1.0X10 " mol « L' Zn*", LI IR ZEIBAKE
AEZE, F4)HE 10 min J5 . BUREI & HPEOE & S E .,
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Fig. 1
a: BSA; b: BSA+NFLX; ¢: BSA+ NFLX+ZnSO;; : NFLX

Emission spectra of samples

2 HRSTHE

2.1 NFLX # Zn( Il ) 3+ BSA B % R 4E A

mE 1A, Bl A, =280 nm, 7£ 300~ 550 nm & Bl N
NFLX (#f5 R & 55 i K S 426 nm, BSA [k K& 9 K &
349 nm, A NFLX 1 ZnC 1) J5 . BSA f5& K786 14
LB AL BRI E00 B AR, X 3] NFLX RI BSA DL K
ZnCID A BSA ZRIAAFEM BEAEH . BAETRREHB, I
NFLX Fl ZnC )X} BSA B34 526558 KAEH
2.2 NFLX f1 BSA {4 &1EH

% 1 Al LB NFLX MRS K, Fo/F 80E b1
K, BIBSA 1) fi R 2 & S 0 i B R T A 1K, 26 B NFLX 1)
AT BSA A 50 KAE .

Table 1 Effect of norfloxacin on fluorescence intensity of bo-
vine serum albumin[ BSA]: 1.0 X 10™° mol « L™';
pH 7.40, A.,=280 nm

enrrx/107° 0.0 0.4 0.8 1.2 1.6 2.0

F 225.1 184. 2 154. 2 128. 2 104. 0 89. 15
Fo/F 1. 000 1. 222 1. 460 1. 756 2.164 2.525

T BSA R K i 5L R T REAT s AP KM i S K.

A R — PR A sl TR AR, AR WA AR 4 A

AR, FEMZEE TRETRAGFEM. @H 2T

ANRVSCHITC A X EE TR S5 m] AR, T
S AR PR L O KA

Fo/F=1+K,n[Q] =1+ Ks[Q]™ (D

A Ko MR TR R ERF I o0 BTN

FERHEY R F 0 ¥ F . [QT A K5 B NFLX ok B
Ll Fo/F % exmx/107° /B H NFLX % BSA 2% % % K Stern-
Volmer K,

2.4

FyJF
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Fig. 2 Plot of F,/F versus cxpx/107°
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Fig. 3 Plot of 1lg((Fy—F)/F) versus lIg cxpx

B2 i ARG R PE R R 46 SCIRIRIE A K5+
B3 10 8sM, ARIE S T8 Ky =82 762 L -
mol ' F (1R, AT LA NFLX % BSA 1 58 5% 55 K %%
¥ K,=8.3X10" L - s KT A R KR
A K G F B S R ORI FE A K A8 H 4K 2.0 X 10" L .
mol™ !« s MR NFLX % BSA 158 K A & i T 35 2 6lf
SR SRR, TS B IR T A T SR Y S
KO, FRWNFLX 5 BSA 4 FHE R T o6l &9 .

LA 0 5 R BT A

lg((F, — F)/F) = IgK + nlg[Q] 2

KNS AEE NS TGS EE. n WE a0 S 5.
LL1g((Fy — F)/F) 3t g exmx FEEI (L 3) 8] 3 R RA45 &
WHCH K = 6.80 X 10°, Z5G 0 m8n= 121, LHEMIER
#or=0.997 7, A[ JL NFLX 5 BSA 2 [a] B4 5500 (0 45 &
M. BB — D850 .

2.3 Zn(T )3 NFLX 5 BSA & &EAMZ N

BT ARV ZnC( DX NFLX 5 BSA %54 1E 4 5%
my, BFSE T AE IR R R ZnC D AE#E R . NFLX 5 BSA
Z IR 25 A % B K ORZE A 00 U8 1 28 AR5 0 CRIV 32 46 7 1%
HEETR 3) . M lg((Fy — F)/F) 3t lg exmx 1EE, #¥153H
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presence of Zn( I ) (¢z2+ : 1X107° mol - L™") presence of ZnC[l) (ezet : 1X107% mol » L™
Table 3 Binding constant K and the number of binding site n between norfloxacin
and BSA in the presence of different concentration of Zn( [ )
cpsa: 1X107° mol « L™'; pH 7.40, A, =280 nm
cznt Linear equation r Binding constant(K) Binding sites(n)

0 lg((Fo—F)/F)=—0.194-+1. 21 lgenrix 0.997 7 6. 80X 10° 1. 21
1.0X107° lg((Fo—F)/F)=—0.201+1. 29 lgenrix 0.998 8 1.72X10° 1. 29
1.0X10* lg((Fo—F)/F)=—0.169-+1. 37 lgenrix 0.9992 2.78 X108 1. 33

B3I, ZnCID MBI, 488 7 NFLX 5 BSA
B4 A B, 35 SCHk[7 14R6E . NFLX 55 3 o6 5 9% 4 B 3 1
ZnCID, Cd CTH M Heg CID A S BE & 9 1t 7= A2 37 59 98656
B, G, P ZoCIDTREZE 52545 6T L &9 . &
EHEARSTFEAEBSE =0 AY ., HBE ZaClD
& 25 -BSA G454, ZoC D LEZ Y 5 BSA (945 4 5t
BRI AEM, X B R Shen™ S48 H 0y 1 U 4 B
T2 5 DNA 525945 & 1 W5
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Bovine Serum Albumin in the Presence of Zinc( [[ ) by Fluorescence
Method

WU Gen-hua' *, WANG Jie" *, CHEN Jin-long', GUO Chang', WANG Pei-san" *, WANG Dong-xiang'" *,
WANG Zhu-qging" *

1. College of Chemistry and Chemical Industry, Anqing Teachers College, Anging 246003, China

2. College of Chemistry and Materials Science, Anhui Normal University, Wuhu 241000, China

Abstract The interaction between norfloxacin and bovine serum albumin, and the influence of Zinc( ]l ) on the system of nor-
floxacin and bovine serum albumin was studied under physiological condition by fluorescence method. It was shown that norflox-
acin has a powerful ability to quench the BSA fluorescence via a nonradiative energy transfer mechanism. The fluorescence
quenching data were analyzed according to Stern-Volmer equation and double-reciprocal equation, and the binding constant (K)
and the binding sites(n) were obtained. In the system of binary complex of NFLX and BSA, K=6.80X10° and n=1. 21. There
is a strong combination between NFLX and BSA, which offers the condition for the serum protein to be deposited and transpor-
ted in vivo. Besides, the combination between NFLX and BSA becomes stronger in the presence of Zinc( [l ). According to
Stern-Volmer equation and double-reciprocal equation, the concentration of Znic( [[ ) is denser, and the binding constant(K) and
the binding sites(n) are bigger. By studying the binding interaction between Zinc( [[ ), norfloxacin and BSA, the mechanism of

the interaction among norfloxacin, Zinc([[ ) and protein in organism, is furtherly discussed.
Keywords  Fluorescence spectrum; Norfloxacin; Zinc ions; Bovine serum albumin
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