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a b s t r a c t

Total soluble polyphenols (TSP), total monomeric anthocyanins (TMA), radical scavenging activity (RSA),
ferric reducing antioxidant power (FRAP), and a number of anthocyanins, phenolic acids, coumarins,
flavanols, dihydrochalcones and flavonols were investigated in Tuscan bilberry (i.e. Vaccinium myrtillus)
and ‘‘false bilberry” (i.e. Vaccinium uliginosum subsp. gaultherioides Bigelow). V. myrtillus berries showed
much higher TSP, TMA, RSA and FRAP values than V. uliginosum subsp. gaultherioides fruits. Moreover,
very different profiles of individual phenolics were observed in the two species, being V. myrtillus mainly
characterised by delphinidin and cyanidin glycosides, together with chlorogenic acid, and V. uliginosum
subsp. gaultherioides dominated by malvidin derivatives and flavonols. Strong differences between the
two species regarded also metabolites investigated herein for the first time, such as scopoletin, which
was approximately two magnitude orders higher in V. uliginosum subsp. gaultherioides than in V. myrtillus
berries. Very different abundances were also highlighted for cryptochlorogenic acid and quercetin-3-
rhamnoside that were about ten-fold higher in bilberry than in ‘‘false bilberry”. When the anthocyanin
composition pattern of Tuscan ‘‘false bilberry” was compared to those elsewhere reported for
V. uliginosum fruits harvested in different world areas, some important differences were observed.

� 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Vaccinium myrtillus is a spontaneous plant species native to
mountain areas of Northern and Central Europe, widely diffused
also in Italian Alps and Apennines. The fruit of this species (com-
monly identified as bilberry) has a large commercial importance,
due to its consume, mainly in processed products, as well as for

the preparation of dietary supplements. The interest in this berry
species is due to its high content of phenolic compounds, which
are plant secondary metabolites, well-known for their health-
protecting attributes, as anti-inflammatory (Kim et al., 2014),
anti-hypertensive (Rodrigo, Gil, Miranda Merchak, & Kalantzidis,
2012), anti-microbial (Daglia, 2012) and anti-cancer agents
(Paller et al., 2013; Wang & Stoner, 2008).

Many researches aiming at the characterization of phenolic
compounds in V. myrtillus berries from different European coun-
tries (e.g. Finland, Slovenia, Serbia, Sweden and Italy) have been
published in recent years (Aakerstrom, Jaakola, & Bång, 2010;
Jovancevic et al., 2011; Lätti, Riihinen, & Kainulainen, 2008; Moze
et al., 2011). However, only two papers focused on polyphenols
in spontaneous bilberry grown in Italy, analysing a quite limited
group of phenolic secondary metabolites (i.e. some anthocyanins,
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