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BSA % : L4 0.05 mol » L' pH 7.0 9 Tris-HCl ¥ &
B, L 0. 10 mol « L' NaCl ZEHF 35 FHR A, WREFH 1. 0X
107" mol « L™', FLRX % LA 0.05 mol « L' pH 7.0 11§
Triss HCL W B, ¥R 1.0X107° mol « ™', ZnSO, ¥
W: 1.0X10 3 mol « L7, pH 7.0 # Tris-HCI 8 WA K .
1.2 RIHE

(D4 MBL—E F Y BSA(L. 0X107° mol « L), FLRX
(1.0X 107 mol « L™ L [BSA] : [FLRX]=1: 1
[BSA]: [ ZnSO,J=1: 1 WIRAY TUA L E M, DL A
=283 nm; Spectrum Type: EM; Sample Pitch: 1.0; Slit
Width: 5.0 nm; Scan Speed; Fast; Sensitivity: Low i & H
PR FHERE LA D,

()M 2.5 mL BSA T At ML FRGHERE 25 8 I
JmA 10, 20, 30, 40, 50, 60, 70 1 80 uL 1.0 10 * mol
L™'FLRX, DAHFMSEO e TR SR, 45 R IL%E 1,

(3)HL 2.5 mL BSA F A3t ML, FGE R 382
JA 10, 20, 30, 40, 50, 60, 70 Al 80 pL. 1.0X10"* mol «
L™ ZnSOy » LAAH A 09 2800 8 o5 6 & ol B, 25 3% L
%2,

(OB 2.5 mL[BSA] : [FLRX]=1: 1 (B WTH
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SR @M, FRCR JERE SR 2 0O A 10, 20, 30, 40, 50,
60, 70 180 pL. 1. 010 mol « L' {4 ZnSO, » HHK IR -
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Fig. 1 Emission spectra of samples spectrum
a: BSA; b: BSA+7ZnSO,(1: 1) ¢: BSA+FLRX(1: 1); d: FLRX
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2.1 FLRX# Zn( I )Xf BSA B9¥%RIERA

Ph e =283 nm, fE 300~500 nm 7 Fl P FLRX #fx K
BT SRE 438 nm, BSA By KR FHE K Z 343 nm, 437
JMA FLRXFI ZoC 11D J5, BSA i RISGIERL E AL, H
SV R LR 1) X il FLRX F1 BSA Z 0] LK
ZnCID) H1 BSA ZFFEA EAE R, KAE T R EER, T
FLRX H1 ZnC I XF BSA B2t R R ER .
2.2 FLRX 3t BSA ¥R 4E

PEIHERANE FAA BRI AL RIS, AR
AR, SRR Ky R IR DO CIRTOIRE 5 HE K
MZ BIAEAER KR, LIShBBE KN Stern-Volmer J7 4k
B, AP

Fy/F =1+KnlQ] =1+ Kyw[Q] @))

AP Fo IARIMA FLRX B BSA 96 EE . FA2 A FLRX
YERJE BSA IR EE . Ko AR FHEIGE R H s <
B KFNAAELERT EE R T W8 H . [QIIR KGRI B
FLRX V&S, ik 1 Al WEE FLRX ¥R R, BSA i)
R K S0 B B T AR, 3R FLRX B A BSA
PENNERAEM . LA Fo/F X[ FLRXE ) FLRX X BSA %)
PEK Stern-Volmer E(JLIE 2),
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Fig.2 Plot of F,/F versus concentration of FLRX

Table 1 Effect of fleroxacin on fluorescence spectrum of bo-
vine serum albumin [ BSA]: 1.0X107° mol «+ L™';

pH 7.0, A, =283 nm

[FLLRX]J/107% mol « L™! F(343 nm) Fy/F
0.0 168. 450 1. 000
0.4 151. 758 1.110
0.8 129. 936 1. 296
1.2 114. 536 1.471
1.6 112. 702 1. 495
2.0 110. 158 1. 529
2.4 102. 023 1. 651
2.8 92. 393 1.823
3.2 77. 829 2.164

Bl 2 il A RIF IR R . R SCRIRE A Y K0T
MPEFFA LN 1077 s BRI RFIREY Koy F ik
PR AR K H BN 2. 0X 10" Lo mol '« s 110, ARHE SIS
JITf% Ksy =43 824 L« mol "{HARA (D, ol I FLRX
X BSA B 96 K 3 25 4 Ky =4.3>X 10" L« mol ' -
SR Tv% iy N w7 11| PG WA S/ N e O N 5 € 1 6
KR FHL, Bk FLRX %t BSA B8 KA A2t T ) 25 il 4
SRR SHASHE I, TRt F I8 AT 4k & 91 5 | ) i 25
K, FW] FLRX 5 BSA 43 FRIE L T —IChl &4

MR A K BT, B

lg[ (F, — F)/F] = 1gK + nlg[Q] (2)
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Fig. 3 Plot of lg[ (Fy,—F)/F] versus lg[ FLRX]

2.3 Zn( 1 )xf BSA B9 R/ERA

F 2PN T AR R ZnC I %4 1003 1 8 A 7966
RS, fF 2 AT, ZaCIDBIIA G, BSA By K78
RHEATEHRRAR T FFLL ZnC I X BSA 58604 15K
EA.

[ 4 R B AP K B Stern-Volmer J5 AL, LIFE 2
1 Fo/F % [Zo*" TR Zn CID) XF BSA %% )6 5 K Stern-
Volmer K (K 4),

A 4 7] LUE B 2B K LGB I 2T 1) T A i i A 5
BHEKRW 2, FEER/NT 2 I HLCRIER . FoNRE
& InCID B, BSA BAE T 9OUFEKIG, TEBRARKET
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Table 2 Effect of Zn( ]l ) on fluorescence spectrum of bovine
serum albumin [BSA]: 1.0X 1075 mol + L™'; pH
7.0, Ax=283 nm

[Zn?* /1075 mol » L1 F(343 nm) Fy/F
0.0 184. 445 1. 000
0.4 178. 247 1. 035
0.8 174. 552 1. 057
1.2 170. 622 1. 081
1.6 158. 155 1. 166
2.0 153. 376 1. 202
2.4 148. 382 1. 243
2.8 145. 508 1. 268
3.2 140. 476 1.313
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Fig. 4 Plot of F,/F versus concentration of Zn**

AR SR TN 2 BEAE R IE LU R 3l A4 AR e ik
B, di 4 R (BEZR L/ T 2 B T4 ZnC 1D 5 BSA
A BhSPEREE (DG ZoC 1D FRAE K HE K, =1. 01

X10" L e mol ' » s7!, I K S5Y B B IH 2.0
X10" Lemol ' «s ', fHILAIIER, ZnC 1) X} BSA fy%¢

FEoK I AR SRR 5 R AR I, T TIE R T k& P
SLEMFAREK, W Zn*" 5 BSA - FRIER Tl
.

ZnCID X BSA M5 6R K AWM [ Zn* ] ¢ [BSA]=2
AL BB 4505, KB BSA NA PR LS ZnC 1D py 4
B, F—RKAREAMAEREE T, RIZA 55K
n=2, JEK Zn2BSA F& ¥y, 7E[Zn*" ] = [BSA]<2 B, FHX}
PR Fo/F 2SS ZnC DT RLEE R, Wik, 14
Z i pH 7. 0 Tris-NaCl-HCl & sh il &4 T - FzOEE %
ZnC )5 BSA 54 MEMEAHE K=2.19X10°,
2.4 Zn(1 )3 FLRX 5 BSA & &1ER BN

F 3PN T AMMRER Zn( 1) X FLRX 5 BSA fy5¢5%
FRER LM, tH#E 3 AT ZoC 1D MJMA, f#f FLRX 5 BSA
1 IR DO CR EE B WA, B BLR Y ZnC 1), FLRX
55 BSA Z[HJE B = JeRe A T2 T 9ObR TR K

T R RIESE Zn( 11D % FLRX 5 BSA tHHAE
PR, HEAEARFEWER ZnC [DAETER, FLRX 5 BSA
(B2 & B B AL (LB 5) . i FLRX % BSA B9 K A/E I
AP B4 A SR n=1. 05, T

lg[ (F, — F)/F] = IgK + 1. 05 1g[ Q] (3)

Ph1gK 5 lg(ZnC I DO/ERICILIE ), INEH AT LIE H, BiE

ZnCIDWREEMITIN . FLRX 5 BSA 45 &R 158, £ lg[Zn
(1D Jr—4. 5 WK IR o A SO AR AU A A
P, A —E R . k. U TAR IR A . il sC
Wkl 10, 117,

Table 3 Effect of Zn( ]I ) on fluorescence spectrum of FLRX-
BSA [FLRX]: 0.5X10"° mol - L™, [BSA]: 0.5X
10 mol + L™'; pH 7.0, Ay =283 nm; [Zn*" | :
[FLRX-BSA |=n, : n,

ny *om F (343 nm)

0.0 99. 998

0.8 94. 828

1.6 83. 350

2.4 78.925

3.2 71.279

4.0 69. 462

4.8 61.496

5.6 57.749

6.4 56. 314

4.601

o

4.501 /'/
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54 -52 50 -48 -46 -44
Ig[Zn( 1 )]
The binding constants of FLRX and BSA in the

presence of Zn( [[ ) in different concentrations

Fig. 5

3 45 i

Burstein S A 6 5 R (¥ i RS A W A X FRIEAR
TRURR, AEFUKIR S T R RIE (120 332 nm, SEERFE TK
FHHI 20 352 nm, 87358 TORAR P Z ) 342 nm,
HIE AT LA FLRX 5 BSA 455 )5, BSA R e 45 142
T IO o AT €00 2 R 5 R T DA 1 B 19 it /K B 35 v
5% R HE A KA . T FLRX 597 Y6 1 A (0 ¥ 4 &
AR RS EE ARG PRI A P, X Uil BSA
I FLRX [ SEA LR R A A R R A T N AR 3
FLRX WREREE RS, Al WL FLRX 7E AR N DL SO K 45 4
Mo ZnCIDFE—EWEN, X FLRX 5 BSA 9454 EH E
BRI ER

Shen ZEH FF A 28 75 B2 0977 4%+ 1k W JRU0R IR A T AL 2
SEH RN DNA Jr P56, JHR I 25955 DNA 145
AR A CID R D S5 5 i 8 11 P AR R 52 B
- A I B - AUR R IEC & 9 8 S S 20 T B DNA
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4ig. G =i e E . AR SRS TN @RETZ25 DNA S4YZE L. FHRUIX ZaClD .,
Y)—DNA FHE YN BE, ASCRE Shen ARSI FLRX 5 BSA 9455 . ATRERIRAREE R BEA.
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Study on the Ternary Complex of FLRX, Zinc( ]l ) and BSA by the
Method of Fluorescence

WU Gen-hua, WANG Jie, GUO Chang, WANG Dong-xiang, ZHAO Ting-ting
Department of Chemistry, Anging Normal College, Anging 246011, China

Abstract The influences of fleroxacin(FLRX) on the fluorescence of bovine serum albumin(BSA), zinc( [[ ) on that of bovine

serum albumin, and zinc( [[ ) on the of fleroxacin and bovine serum albumin were studied under imitated the physiological condi-

tion. It was shown that both fleroxacin and zinc( [[ ) have a powerful ability to quench the BSA fluorescence via a nonradiative

energy transfer mechanism. But the fluorescence quenching action of fleroxacin on BSA was much stronger in the presence of zinc

(II). 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 FLRX and BSA, K=5. 44 X 10*
and n=1. 05, while in the system of binary complex of zinc( [ ) and BSA, K=2.19X10° and n=2.

Keywords Fluorescence spectrum; Fleroxacin; Zinc ions; Bovine serum albumin; Binary complex; Ternary complex
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