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Spectroscopic Investigation of the Binding of the Active Components
of Apocynum venetum L. to Human Serum Albumin
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Abstract Quercetin (QUE), rutin (RUT) and catechin (CAT) are main active components of Apocynum
venetum L. The binding mechanisms of these active components to human serum albumin (HSA) have been
investigated utilizing fluorescence and UV absorption spectra. The results revealed that the fluorescence
quenching arose mainly from static quenching by complex formation when the cque/Chsa < 3.5, and the pro-
portion of dynamic quenching increased in higher drug concentration; while the quenching mechanism was
mainly static in the drug concentration range studied for RUT. However, CAT cannot form complex with
HSA. The binding site number was one for QUE and RUT, and the binding constants were
(1.51+0.13) X 10° and (0.81+0.08) X 10° Lemol %, respectively. The intrinsic fluorescence of QUE and
RUT conspicuously enhanced in the presence of HSA due to excited-state proton transfer (ESPT) and it fur-
ther confirmed the complex formation of HSA with QUE and RUT, individually. The UV absorption bands
of QUE significantly red-shifted after interacting with HSA, which signified that the phenol group dissoci-
ated during the QUE-protein binding process and the binding was driven by electrostatic force. However, the
combination of RUT and HSA did not induce obvious red shift of UV absorption bands of RUT, and their
binding force originated probably from the hydrogen bonding between RUT and HSA. Based on the second
derivative UV absorption spectra, the binding modes of QUE and RUT were discussed.
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Figure1l Chemica structure of main active ingredients of Apo-
cynum venetum L.
A, R=0H (quercetin); R=rutinoside (rutin); B: catechin
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Figure 2 Alterations of fluorescence quenching fractions (q) of
HSA dfter interacting with different concentrations of drugs

Crsa =5X10"° molsL %, Caug/Crsa Was 0.01, 0.1, 0.3, 0.5, 0.6, 0.7, 1.0, 1.5, 2,
3,4,5,7,10. T=25"C, /=280 nm
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Figure 3 Stern-Volmer curves of HSA fluorescence quenching
induced by QUE (A) and RUT (B), respectively
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Figure 4 Double reciprocal curves of protein fluorescence
quenching treated with QUE and RUT
Crsa=5X10"° moleL ™%, Cyug/Cusa Was 0.3, 0.5, 0.6, 0.7, 1.0, 1.5, 2, 3, 4,5, 7,
10. T=25 ‘C, 2=280 nm
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Figure 5 UV absorption spectra of QUE (A) and RUT (B) in
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a—methanol pH: b—pH 3.5, c—6.4, d—7.4, e—8.4, f—9.0. Cgryg=5X10""
molsL ™, T=25C
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Table 1 The shift (hm) of UV absorption bands of QUE and
RUT at different pH value compared with that in methanol®
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Compound Band Methanol

QUE I 374 -8 —6+1 0 —1
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&« and “—" represent red and blue shifts of the bands individually com-
pared with those in methanol.
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Figure 7 Second derivative spectra of the UV absorption spec-
traafter QUE (A) and RUT (B) interacted with HSA
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Figure 8 Enhancement of the fluorescence emission band of
QUE (A) and RUT (B) after binding with HSA

a free drugs, Caug=1X 10" molsL "%, crsa/Carug=0.5 (b), 1.0 (c), 2.0 (d), 3.0
(€). 2ex=370 nm for QUE and Aex=367 nm for RUT, T=25 C
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Wt s C(4)=0---HO—C(5)fil C(4)=0---HO—C(3)
Z AR, B O TR S & N, R
Bt AR SR /N, ESPT R Wik, Hoe kit
SR 3 B 2 B, ] It B, B R I R (Y
I, HOkEZ 259 0 14T 5 B TS B IR,

3 #Hig

M4 6 H, QUE Al RUT HREHS 5 LI 1

RARFILE &, BRE G, CAT T C3 4 LAk
5, H 2, 3L s, A, BIRE CHZ LIk
N, ANfe 5 E A FUR A RFIESS . QUE R RUT 45411 3
LIE St QUE 3 ALA—OH #2s B, EeflhE
AR N B AR W i 22 57 NS G,
QUE HEHMME G EWERT RUT. £45
Jiifl, QUE HEFFHELS G fEd, ZRKD T, B
R E T, B e S H A 4G, (HRUT 201
HEAREG G, BRI AR E, bt 51
EAXEERABURES S, BT QUE AL 2 M FE Ik A
HE5 i BATTR I AR e R R RERE, BB PRI 4s & s
RN, 2T HRAZESHIZNA, HRUT ALl R4l
JEARAFAE TR AP S S0 . ETIX e as SR
AT, M T AT 2 B2 i 2
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