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Preface

Plant phenolics are secondary metabolites that constitute one of the most common and
widespread group of substances in plants and that have been considered for a long time
waste products of primary metabolism. Nowadays, plant phenols and polyphenols are con-
sidered to have a large and diverse array of beneficial effects on both plants and humans.
The ability to synthesize secondary compounds has been selected throughout the course
of evolution in different plant lineages when such compounds addressed specific needs.
Secondary metabolites apparently act as defence (against herbivores, microbes, viruses,
or competing plants) and signal compounds (to attract pollinating or seed-dispersing ani-
mals), as well as protect the plant from ultraviolet radiation and oxidants. Therefore, they
represent adaptive characters that have been subjected to natural selection during evolu-
tion. In addition, biomedical research has revealed that dietary phenolics, because of their
antioxidant and free radical scavenging properties, play important roles in the prevention
of many of the major contemporary chronic diseases.

The diversity of structure and activity of phenolic compounds resulted in the multi-
plicity of research areas such as chemistry, biotechnology, ecology, physiology, nutrition,
medicine, and cosmetics. The International Conference on Polyphenols, organized under
the auspices of Groupe Polyphénols, is a unique opportunity for scientists in these and
other fields to get together every other year and exchange their ideas and new findings.

The last edition of the conference (the 24th edition) was hosted by the University of
Salamanca, Spain, from July 8 to 11, 2008, and covered five topics:

I. Chemistry: Structure, reactivity, physicochemical properties, analytical methods,
synthesis ....

2. Biosynthesis and metabolic engineering: Molecular biology, omics, enzymology, gene
expression and regulation, biotechnology ....

3. Roles in Plant Ecophysiology and Environment: Plant growth and development, biotic
and abiotic stress, resistance, sustainable development, by-products valorization ...

4. Food and Beverages: Composition, organoleptic properties, impact of processing and
storage, functional foods, nutraceuticals ....

5. Health and Disease: Medicinal properties, mode of action, bioavailability and metab-
olism, cosmetics ....

Some 450 participants from 41 countries attended Salamanca’s Conference, where over
370 presentations were made, including 330 posters, 31 selected oral communications,



Preface Xix

and 12 invited lectures made by acknowledged experts. The present second volume in the
series includes chapters from the guest speakers and some invited contributors.

The 24th International Conference on Polyphenols would not have been possible without
the generous support of public and private donors such as the Spanish Ministerio de Ciencia
e Innovacion, Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria
(INIA), Junta de Castilla y Leén, and Caja Duero. Furthermore, we are also indebted
to the Natraceutical Group, Indena, “Viiias del Jaro” wine cellars, and Phytolab that also
sponsored the conference. Our sincere thanks to all of them.

Celestino Santos-Buelga,
Maria Teresa Escribano-Bailon,
Vincenzo Lattanzio
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Chapter 1
The Visible Flavonoids or Anthocyanins:
From Research to Applications

Raymond Brouillard, Stefan Chassaing, Géraldine Isorez,
Marie Kueny-Stotz, and Paulo Figueiredo

1.1 Introduction

Anthocyanins are polyphenolic pigments responsible for most of the color diversity found
in plants. Here the in vivo color expression and the stability of anthocyanins are interpreted by
extrapolation of the results acquired in vitro with model solutions of pigments obtained through
plant extraction or laboratorial synthesis. Behavior of anthocyanins is explained in terms of
molecular interactions of the chromophore units with parts of the pigments themselves and/or
with some constituents of the plant cell. These include, among others, diverse polyphe-
nols, metal cations, and inorganic salts. Attention is also given to the biophysicochemical
environment found in plant vacuoles that plays a fundamental role on the intermolecular
and intramolecular associations displayed by anthocyanins. For example, anthocyanin
Z-chalcones (retrochalcones) provide an unexpected open cavity for the ferric cation.
Medicinal, nutritional, and industrial applications of anthocyanins are proposed.

Colors are conferred to plants by chlorophylls, carotenoids, and flavonoids (Britton,
1983). Chlorophylls are responsible for the green colors displayed by the leaves, whereas
carotenoids provide some of the red-orange hues often found in fruits, flowers, and other
plant constituents. Flavonoids belong to a larger family, the polyphenols, and can be found
in most flowers and fruits (Brouillard & Dangles, 1993; Andersen & Jordheim, 2006). They
include the principal elements responsible for the color diversity found in the plant world,
the anthocyanins (Fig. 1.1). In fact, these pigments are the only polyphenols that possess the
ability to absorb light both in the ultra-violet and in all the visible range (from yellow-orange
to bluish-green) (Goto & Kondo, 1991). It is well known that anthocyanins are at the origin
of plants’ most brilliant colors, a phenomenon particularly visible from flowers. Nevertheless,
there exists only one chromophore — the flavylium nucleus — whose subtle interactions with
vacuole biochemicals, including water, are capable of providing all kind of colors.

Anthocyanins are stored in an organized aqueous medium in the cell vacuoles. A slightly
acidic environment (pH 3-5; Stewart ef al., 1975) rich in inorganic ions and other polyphenols
is essential for the transformations in these pigments that enable the formation of molecular
complexes and subsequent color changes and stabilization (Brouillard & Dangles, 1993).



