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;ﬁ i ;: The bmdlng of ant:omdants (gallic a01d and quercetin) with []?bt:l(bl:)},')g]w2 (bpy = 2,2'- bipyridi

el 5’9 % aQueous acetonitrile at pH 11 has been studied by absorption spectral tecthues.p The comp -"f"'“*;:f{ i
- and emission maximum at 450 and 614 nm and it shows a lifetime of 740 ns in aqueous medium. The e
reduction potential of the complex (E%,> ") vs Ag/Ag is 0.74 V. The binding constant (Kp) for - ﬁn ese ons ar
determined from the Benesi-Hildebrand ecluatlon using absorption intensity data. The Ky, of gallic acid ﬁ __ rcetin
with [Ru(bpy);]** complex is 1.8 x 10* M and 2.5 x 10* M respectively. Structural effect seems to p ay a vital role
on the binding of the antioxidants with the complex. e |
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Introduction

Phenolic acids and flavonoids constitute one of the most common and widespread gsrci.
of substances in flowering plants, occurring in all vegetative organs and fruits. They are
considered secondary metabolites involved in the chemical defence of plants against predators

and in plant-plant interferences. Several thousand plant polyphenols are known, encompassing a

wide variety of molecules that contain at least one aromatic ring with one or more hydroxyl E
groups in addition to other substituents. Polyphenols have considerable interest in the field of |

food chemistry, pharmacy and medicine due to a wide range of favourable biological etfects
including antioxidant properties. The antioxidant property of polyphenols is mainly due to their
redox properties. They act as reducing agents, hydrogen donors, singlet oxygen quenchers and
metal chelators [1]. The antioxidant activity of polyphenols depends on the number of hydroxyl
groups that are strengthened by steric hindrance [2]. In addition to antioxidant and free-radical _
scavenger properties, polyphenols have numerous other biological activities, such as f
antihistamine activity, as well as anti-inflammatory, protecting against cardiovascular diseases '
and anticancer activity [3].

Ruthenium(II)-polypyridine complexes have particularly drawn significant interest, since
they are able to catalyze reduction and oxidation processes under visible light irradiation

enclosing a broad range of substrates. These privileges could be utilized for applications
including, the photocatalytic decomposition of water and the implementation in photovoltaic

devices. The light sensitizing feature of ruthenium coordination compounds has been further
used as luminescent chemosensors as well as for the production of singlet molecular oxygen [4].

Polyphenols with gallol or catechol groups are generally the most potent antioxidants, -

primarily because of the large iron-b inding stability constants for these groups. Polyphenols
Gl

containing catechol (quercetin) and gallol (gallic acid) groups have very different act1V1_e«?jGSs, gl
dependm g on the metal ion [5,6]. Based on the literature survey, the present study concen‘= rates
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Fig.2 Absorption spectrum of [Ru(bpy);]*" with incremental addition of quercetin in 50 % |
aqueous acetonitrile at pH 11
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Fig.3 Benesi-Hildebrand plot of [Ru(bpy)s]** with incremental addition of gallic acid- 7

aqueous acetonitrile at pH 11 [
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Gallic acid consist of 3 phenolic-OH groups and at pH 11 almost all the phenolic —OH

.~

d- n

are converted into phenolate ions whereas quercetin consist of 4 phenolic—OH groups. The
binding constant depends on the number of phenolic-OH groups. As the number of phenolic —

OH groups increases the binding constant also increases. Hence quercetin shows a higher binding
constant than gallic acid with [Ru(bpy);]*" complex. Thus the binding constant depends on the
substituent present in the polyphenols.

Conclusion

The binding of gallic acid and quercetin with [Ru(bpy)g]2+ complex in 50 % aqueous
acetonitrile at pH 11 has been studied by absorption spectra! techniques. :I‘he binding constaxft
(K;,) of the [Ru( bpy)s]*" complex with gallic acid and f:luercetm are glftermmed fron; téhe ?gglis;;
Hildebrand plot. The K of gallic acid and quercetin with [Ru(bpy)s]” complex a:r?f h X d
and 2.5 x 10* M respectively. The binding constant depends on the number of phenolic—OH

oups. As the number of phenolic-OH groups increases the binding constant also mc;eases,
4 Ic):etin shows higher binding constant than that of gallic acid due to the Pfe:zncs_ odi::l :’E
Quell; r of phenolic-OH groups. This study confirms the structural effects on the binding ot
numbe

- 2+
biologically important phenolate 1008 with [Ru(bpy)s]” complex.
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