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Binding of Quercetin, Myricetin with Bovine Serum Albumin in the Presence of Zn*
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Abstract: The effect of Zn**on the interactions between Quercetin (Que), Myricetin (Myr), two typical naturally
occurring biologically-active molecules, and bovine serum albumin (BSA) was investigated by means of fluorescence,
infrared and ultraviolet spectroscopic methods. The fluorescence intensity of BSA decreased remarkably upon
addition of both Que and Myr, respectively, exhibiting that each compound binds to BSA in aqueous solution. When
appropriate amount of Zn?* was added to the mixture of BSA and Que or Myr, the fluorescence of BSA decreased
again accompanied by appreciable blue-shift of its maximum emission wavelength, among which the changes
resulted by Myr are more noticeable than Que. The results indicate that Zn** can exert some effects on the
interactions of both Myr and Que with BSA, and the effects are related to the number of the hydroxyl in B ring of the
molecule. The quantitative calculation shows that the binding constant and the number of binding sites of both
compounds decreases in the presence of Zn*. The infrared spectrum and ultraviolet spectra indicate that Zn* binds
to both Que and Myr, forming Zn* complex, respectively. The effect of Zn* on the interactions of Que, Myr with BSA
in aqueous solution may be ascribed to the zinc complex formation. Increasing number of hydroxyl in B ring of the
flavones-type compounds such as Que and Myr may increase their affinity to BSA. However, the presence of Zn**

may decrease their binding ability.
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Fig.2 ATR-FTIR spectra of aqueous Que, Myr and the mixture of each medicine and BSA in the presence of Zn*
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Table 1 ATR-FTIR variations of aqueous BSA upon interaction with Que, Myr and Zn*
BSA / em™ Que / em™ Myr / cm™
1652 1538 161342 1 655.87 1 659.64 1328.97
BSA-+flavonols Almost dispearred  Almost dispearred 1 616.04  No change 1 656.46 1 326.89 and weakened
BSA-+flavonols+Zn*  All dispearred All dispearred 1 608.93  Almost dispearred 1 619.95 Almost dispearred
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Fig.3 Effect of Que on the fluorescence of BSA in the presence of certain amount of Zn*
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Fig.5 Relationship between the relative change of BSA fluorescence resulted by both Que or Myr and the

concentration of Que or Myr in the presence of quantitative Zn*



% 10 W

BT R AR TR Ml R SR E AN S

1593

L6 AL s B BSA 50 TR K 321 Sy 2 jk
e sitH, H BRI Que Al Myr 5 BSA 4554
B A, R Stern-Volmer 77 F2 115 1l 15
Que Fll Myr 5 BSA 454 1 20 25 V0 K 385 5043 i)
N 1.04x10" L-mol™+s™ Hl 1.64x10™ L-mol™ -5, %
(B 2 KT WF 58 BT A5 19 2l 28 4 B4 1 1 2 010 VK

R H BN e KAE 6.0x102 Lemol™ -5 22 f 0 AT #E
W FE Zo*FETE T Que A1 Myr XF BSA 158 36 1 K it
PRV A AL

I FH 0 A VK O R AP B AE AR RN R Zn> A7
TET Que A1 Myr 7391 5 BSA W45 6 5 BU(K,) Fl 45
G LK (n), R ILER 2,

2 3MOK TARKE In*FETHER HHBE5BSANEEEHRESNAH
Table 2 Binding constants (K,) and number of binding sites (r) for both Que and Myr with BSA in the

presence of different concentration of Zn* at 310 K

Concentration of Zn* / (wmol - L)

0 1 10 100
K,/ (L-mol™-s™) Que 3.70x10’ 3.11x107 2.99x10° 3.31x10°
Myr 2.15x10* 1.29x107 3.73x10° 1.56x10*
n Que 1.28 1.25 1.12 0.96
Myr 1.38 1.18 1.00 0.73
Bl 5 Kk 2 45 KKV Zn> X Que A Myr 5 frReds iy BSA MEE G Y Que WA T2 5%,

BSA 455 B RACRIE L), BEE Zn> ¥ JEE A3
KPR 5 BSA W45 & 5 B ES & A U8 B
SRR T LR A B 7 5 (1) 2o S
5 BSA W2 R EE R LG W il T Que A
Myr 5 BSA JFR 254 7 545 5 (2) Que Al Myr 5224 T
In* TR 5 Zn R AESE A R T 45 A ARG
W, B LS ) B A AR T Que F Myr A
7 TR B AR WIS | 2 K - K Ve A v S
FEMELAHEA BSA HYBLK T 5 (L2 PRIk FE 4545, A
3T 5 BSA BYSEE W8 456 LB/

[F] 38 AT LA i Myr 5 BSA (945G # 8K T
Que,Zn* X} Myr B MZCR W 2 KT Que, Que F
Myr J& TR &9 AUFE B 3 FAHZE 1 A3 (H Myr
JIT B B X AN PR L M R TS BSA 2 T
IR IILAE A RES, R T 5 Zn>* M HC

0.8
Que + Zn**

Abs / A.U.

0.0

350 400
Wavelength / nm

250 300

500

Abs/A.U.

AT DAHERT , 7E Zn* 776 T, Que Myr 55 2 BE2E
259 B R FEE IS INRE A5 259 5 BSA MZE G
RE I HG5R ,T) Zin® B 4716 SO A 255 68 058
2.3 KABH Zn*5 Que 1 Myr L&
BIRERREY] | KB Zo>BENS 3 R
Que Hl Myr 5 BSA 45&  NARUITEIX IR 254 5
BSA HAE b # i Zn> AR HE T B IRl AR T iE 2
5390 5 & 25 WIE LT R B E S P 7 AR R R
FHEE SN2 Ah W O ik — DR R T FE TR — 4%
R 205305 Que 1 Myr %545, Que F1 Myr 7
SRHNX A 2 AW 375 nm A 256 nm, T #H &
P 2 TR B A% b R B T 1 PR BR AT 5 1R A IR
J5 5 2 H B AZ A R B R 1, BR AT T R
AW A B b A R e A O AT [ I A 2 A
WO LR INIEL 6 FTLLE | Zo> Al 2 58

Myr + Zn**

350 400
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T
300
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Fig.6

Variation of the ultraviolet spectra of Que (30 wmol-L™) and Myr (30 wmol- L) with increasing Zn*
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FInT LA 2420900 1) Que H1 Myr B ZK B mA

Que + Zn**

—E 1 Zn* 25 25000 T C=0 R S OIGH
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Fig.7 ATR-FTIR spectra of Que and Myr in the presence of Zn*
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