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Interactions between quercetin and human serum albumin in presence
of zirconium ion by fluorescence spectrometry

JIA Bao-xiu, LI Li, GE Hai-yan, WANG Ren-liang
College of Pharmacy, Taishan Medical University, Tai’an 271016, China

Abstract: Objective To study the interactions between quercetin (Qct) and human serum albumin (HSA) with or without zirconium
ion (Zr*") coexisting by fluorescence spectrometry. Methods A series of solutions, 0.20 mol/L Tris-HCI buffer solution (pH 7.40)
2.50 mL, 0.10 mol/L NaCl solution 1.0 mL, a certain amount of HSA stock solution, Zr*" solution, Qct solution, and ddH,O were
successively added into a 10 mL colorimetric tubes. The fluorescence excitation/emission wavelengths of HSA was 281/352 nm, the
slit width of excitation/emission was 3 nm, and the fluorescence spectrometry of the solution was scanned from 300 to 500 nm.
Results For Qct-Zr*"-HSA and Qct-HSA, the effective quenching constants (K,) and binding molar site number were 1.032 x 10°
L/mol and 2.964 x 10° L/mol, 1.13 and 1.07, respectively. The interaction between Qct and HSA was static quenching process.
Conclusion The results show that both Zr*" and Qct have quenching effects on HSA, and coexisting of the both has the synergic
quenching effects on HSA. The study on the quenching mechanism reveals that the quenching effects of Qct-Zr*" on HSA is due to
the complex of Qct and Zr*" rather than the simple accumulation of respective quenching of Qct and Zr*".
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Fig. 1 Fluorescence quenching effects of Qct, Zr*", and
Qct-Zr*" on HSA (Cysy=1.0 pmol/L, Cou=
10 pmol/L, Cz*"=10 pmol/L, pH 7.40)

K. BB T HSA ZIRAReRET 456 1E
M, B St = e 51 HSA JO6HTE
Ko HSA BN T2k A T (02 IR AN K 24 TR
WAL, MRS HSA IR HT L 52 i s 2 B X (1)
W%, Ami s R %, bR 1
N S IRIOCHE K, TR TR TR AR AL 1)
RES AL IR SZ B, T8 HA T i AR 5 P TS 2 T Tt ip
K2, OS2 5O00R A UK 2B I .
23 MWERES HSA WHEEER

EIEE SR 5 (Aem=352 nm, T=293 K,
pH 7.40) &, X HSA ¥ (1.0 umol/L) HE4T%
JGHEF, RIMAEL) 352 nm AT — R BHE. 7ER
FF HSA WKRJEFE AL, BN 2
(0. 2.0+ 5.0, 10. 20. 40. 60. 80. 100. 120 umol/L)
(P3G, HSA A ML, HIEA E JL e
FEARLRFFAAE (B 2), X VLI 2R HSA 2 [H]
TERCT AERICIEM G, M HSA 15 GamE
FAR
24 HBEFHEETHEZRI HSA RAKEZ I

16 “2.37 [AFERSER AT, BEAE I 2= -
BRI (0. 2.0. 5.0, 10, 20, 40. 60. 80. 100
umol/L) [RI#8 N, HSA (15t 5i J5 5 5 A e Z2 %
R, HIUR G S RO IETEIEA AR, (H
RAETHRRKMWEBNS (B 3), UMY RS
TR HSA 26 B KAEH



¢ %% Chinese Traditional and Herbal Drugs 3543 % 2 1287 2012 12 A

» 2388 -
400 1
Qet #JE (A EFITF): 0.
3004 2.05 5.0~ 105 20, 40, 60+
80, 100, 120 umol-L™
&, 200 1
100
4A___'_._;iﬁ, P
0 E
300 350 400 450 500

2 RREIREWEZRX HSA BREER
Fig. 2 Fluorescence quenching effects of Qct

at different concentration on HSA
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Fig.3 Fluorescence quenching effects of Qct-Zr*

at different concentration on HSA
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Fig. 4 Stern-Volmer curve of fluorescence quenching
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Table 1 Comparison on binding parameters
of Qct-HSA and Qct-Zr**-HSA
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