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Polyphenolic compounds such as eriocitrin, luteolin-7-O-rutinoside, diosmin, hesperidin,
narirutin, isorhoifolin, rosmarinic and caffeic acids were identified in an aqueous extract (Ex)
obtained from peppermint leaves (Menthae ¥ piperitae folium). The content of polyphenols
in Ex was as follows: eriocitrin 38%, luteolin-7-O-rutinoside 3.5%, hesperidin 2.9%, diosmin
0.8%, isorhoifolin 0.6%, narirutin 0.3%, rosmarinic acid 3.7% and caffeic acid 0.05%. The
strongest antiradical activity (determined as DPPH• scavenging features) was observed for
luteolin-7-O-rutinoside, eriocitrin and rosmarinic acid. Caffeic acid and hesperidin revealed
a lower antiradical activity while isorhoifolin, narirutin and diosmin showed the lowest activ-
ity. The strongest anti-H2O2 activity was observed for eriocitrin, a little lower for rosmarinic
acid. The rate of hydrogen peroxide scavenging activity displayed by luteolin-7-O-rutinoside
and caffeic acid was lower than that of rosmarinic acids. Hesperidin appeared to be a very
weak scavenger of hydrogen peroxide. Almost no anti-H2O2 activity was demonstrated for
diosmin, narirutin and isorhoifolin. Among examined flavonoids, the strongest antiradical
and anti-H2O2 activity was shown for compounds with two hydroxy groups bound to the B-
ring in ortho position in relation to each other. Replacement of one hydroxy group in the B-
ring with a methoxy group or removing one hydroxy group leads to decrease of antiradical
and anti-H2O2 activity of flavonoids. Our results suggest that eriocitrin is a powerful pepper-
mint antioxidant and a free radical scavenger.
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Introduction

Many metabolic processes taking place in the
human or animal body have radical character and
proceed with the participation of reactive oxygen
species (ROS) such as the hydrogen peroxide and
superoxide anion (Halliwell and Gutteridge,
1999a, b). These reactive oxygen species or free
radicals when in excess (chronic inflammatory
states) lead to many pathological events in the hu-
man and animal body (Werns and Lucchesi, 1989;
Marnett, 2002). The most common diseases re-
lated to the excessive intensity of free radical proc-
esses are arteriosclerosis and cancer (Wiseman
et al., 1995; Renier et al., 1996).

These injurious effects of reactive oxygen spe-
cies and free radicals can be effectively quenched
by plant extracts or separated plant polyphenolic
compounds. The antiradical or antioxidant activi-
ties of plant extracts are connected with the quali-
tative and quantitative content of polyphenols. A
majority of plant polyphenolics has antiradical and
antioxidant features but the intensity of their ac-
tivity strongly depends on the chemical structure
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of individual compounds (Rice-Evans et al., 1996;
Chen and Ho, 1997; Miyake et al., 1997a; Sroka
and Cisowski, 2003; Nenadis et al., 2004).

Peppermint (Mentha ¥ piperita L.), belonging to
the labiates, is a popular medicinal herb in Europe
used as a spasmolytic, carminative, and chola-
gogue drug as well as a spice in a variety of bever-
ages and foods. Its biological action is mainly due
to the content of volatile oil, but presumably fla-
vonoid glycosides and caffeetannins (caffeic acid
derivatives) also play an important biological role
(Guedon and Pasquier, 1994; Inoue et al., 2002;
Kosar et al., 2004). Peppermint leaves yield vola-
tile oil to the amount of 0.5Ð4.0% (Bisset and
Wichtl, 1994). Besides, this widely used herbal
drug obtains up to 21.7% of polyphenolic com-
pounds such as rosmarinic acid and both, flavone
and flavanone glycosides (Guedon and Pasquier,
1994; Areias et al., 2001; Inoue et al., 2002). Previ-
ous studies revealed the high antioxidant capacity
of peppermint expressed as an ORAC value
(Zheng and Wang, 2001). Kosar et al. (2004) and
Dorman et al. (2003) examined radical scavenging


