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The plant phenolic compounds such as flavonoids, tannins and phenolic acids appeared to
be strong antiradical and antioxidant compounds. The number of hydroxy groups and the
presence of a 2,3-double bond and orthodiphenolic structure enhance antiradical and antioxi-
dative activity of flavonoids. The glycosylation, blocking the 3-OH group in C-ring, lack of a
hydroxy group or the presence of only a methoxy group in B-ring have a decreasing effect on
antiradical or antioxidative activity of these compounds. Tannins show strong antioxidative
properties. Some tannins in red wine or gallate esters were proved to have antioxidative
effect in vivo. The number of hydroxy groups connected with the aromatic ring, in ortho or
para position relative to each other, enhance antioxidative and antiradical activity of phenolic
acids. The substitution of a methoxy group in ortho position to the OH in monophenols
seems to favour the antioxidative activity of the former.
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Introduction

Plant phenolics can be divided into: a) simple
phenols such as phenolic acids (caffeic acid, gallic
acid, rosmarinic acid); b) flavonoids with more
complicated structure which are divided into fla-
vanols (epicatechin, catechin), flavanones (narin-
gin, taxifolin), flavonols (kaempferol, quercetin,
myricetin), flavones (chrysin, apigenin); c) tannins
with relatively high molecular weight which are di-
vided into condensed and hydrolyzable tannins.
Most of the above-mentioned compounds occur in
free form or bound with sugar.

Plant phenolics are important low molecular
mass antioxidants coming from the diet (Halliwell
and Gutteridge, 1999; Papas, 1999). Many plant
phenolics exhibited antiradical or antioxidative ac-
tivity in vitro and in vivo (Prior, 2003; Pietta, 2000;
Williamson et al., 1998; Hassig et al., 1999; Lairon
and Amiot, 1999; Terao, 1999; Vinson, 1998; Lo-
pez-Velez et al., 2003; Fuhrman et al., 1995). The
intensity of antiradical activity of phenols depends
on many factors such as number of hydroxy
groups bound to the aromatic ring (Rice-Evans
et al., 1996; Burda and Oleszek, 2001; Sroka and
Cisowski, 2003), number and places of double
bonds in the molecule (Rice-Evans et al., 1996;
Burda and Oleszek, 2001; Croft, 1998; Arora et al.,
1998). There was shown that plant phenols can act
in vivo saving blood lipoproteins from oxidation
and as a result can inhibit progress of arterioscle-
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rosis. The commonly known phenomenon so cold
“French paradox” consists on the protection of
coronary vase from arteriosclerosis by phenols
found in red wine (Fuhrman et al., 1995; de Gae-
tano and Cerletti, 2001; Wollin and Jones, 2001).

In this work, the antiradical and antioxidative
activity of plant phenolics as well as the depend-
ence of this activity from the molecular structure
of compounds is discussed.

Results and Discussion

Flavonoids

The flavonoids belong to plant phenolic dyes
with antiradical properties. The structure of these
compounds is demonstrated in Fig. 1. The intensity
of antiradical features of flavonoids strongly de-
pends on its chemical structure. For example gly-
cosylation of these compounds mostly decreases
their antiradical activity (Shahidi and Wanasun-
dara, 1992). Blocking the hydroxy group at 3 posi-
tion in C-ring (Fig. 1) or removing of the 3-hy-
droxy group decrease antioxidative properties of
flavonoids. Burda and Oleszek (2001) used heat-
induced oxidation of an aqueous emulsion system
of �-carotene and linoleic acid as the antioxidative
activity test. The results are expressed as percent-
age of inhibition of oxidation process in compari-
son to control sample (without compound under
investigation). They calculated the antioxidative


