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1. Introduction

The natural phenolic compounds have received increasing interest in the last years, since a
great amount of them can be found in plants and consumption of vegetables and beverages
with a high level of such compounds may reduce the risk of development of several diseases
due to their antioxidant power, among other factors.

It is known that the metabolism of plants is divided in primary and secondary. The substan‐
ces that are common to living things and essential to cells maintenance (lipids, proteins, car‐
bohydrates, and nucleic acids) are originated from the primary metabolism. On the other
hand, substances originated from several biosynthetic pathways and that are restricted to
determined groups of organisms are results of the secondary metabolism [1]. Phenolic com‐
pounds are constituted in one of the biggest and widely distributed groups of secondary
metabolites in plants [2].

Figure  1  shows  the  inter-relationships  between  the  primary  and  secondary  metabolism
in plants.

Biogenetically, phenolic compounds proceed of two metabolic pathways: the shikimic acid
pathway where, mainly, phenylpropanoids are formed and the acetic acid pathway, in which
the main products are the simple phenol [3]. Most plants phenolic compounds are synthe‐
sized through the phenylpropanoid pathway [4]. The combination of both pathways leads to
the formation of flavonoids, the most plentiful group of phenolic compounds in nature [3].

Additionally, through the biosynthetic pathways to the flavonoids synthesis, among the not
well elucidated condensation and polymerization phases, the condensed tannins or non-hy‐
drolysable tannins are formed. Hydrolysable tannins are derivatives of gallic acid or hexa‐
hydroxydiphenic acid [5].
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Figure 1. Inter-relationships between the primary and secondary metabolism in plants.

Therefore, phenolic compounds have, as a common characteristic, the presence of at least
one aromatic ring hydroxyl-substituted [6]. Another characteristic of these substances is that
they are presented commonly bound to other molecules, frequently to sugars (glycosyl resi‐
due) and proteins. The existence of phenolic compounds in free form also occurs in plant
tissues. However, it is less common, possibly because they are toxic when present in the free
state and detoxified, at least in part, when bound.

As a result, phenolic compounds play a role of protection against insects and other animals
to the plants. The different types of bond between the glycosyl residue and the flavonoids,
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such as anthocyanin, also lead to the different derivatives that add colors and color grada‐
tion to flowers [7].

This way, phenolic compounds are essential to the physiology and cellular metabolism.
They are involved in many functions in plants, such as sensorial properties (color, aroma,
taste and astringency), structure, pollination, resistance to pests and predators, germinative
processes of seed after harvesting and growth as well as development and reproduction,
among others [8].

Phenolic compounds can be classified in different ways because they are constituted in a
large number of heterogeneous structures that range from simple molecules to highly poly‐
merized compounds.

According to their carbon chain, phenolic compounds can be divided into 16 major classes [9].

The main classes of phenolic compounds regarding to their carbon chain can be seen in Figure 2.

On the other hand, as to their distribution in nature, phenolic compounds can be divided
into three classes: shortly distributed (as simple phenols, pyrocatechol, hydroquinone, resorci‐
nol, Aldehydes derived from benzoic acids that are components of essential oils, such as va‐
nillin), widely distributed (divided in flavonoids and their derivatives, coumarins and
phenolic acids, such as benzoic and cinnamic acid and their derivatives) and polymers (tan‐
nin and lignin) [10].

Finally, as to the location in the plant (free in the soluble fraction of cell or bound to com‐
pounds of  cell  wall),  together  with  the  chemical  structure  of  these  substances,  phenolic
compounds may also be classified as: soluble  (such as simple phenol, flavonoids and tan‐
nins  of  low and medium molecular  weight  not  bound to  membranes  compounds)  and
insoluble  (essentially constituted by condensed tannins, phenolic acids and other phenolic
compounds of low molecular weight bound to cell wall polysaccharides or proteins form‐
ing  insoluble  stable  complexes).  This  classification  is  useful  from  the  nutritional  view‐
point, to the extent that the metabolic fate in the gastrointestinal tract and the physiological
effects of each group will depend largely on their solubility characteristics. Insoluble phe‐
nolic compounds are not digested and may be partially or fully recovered quantitatively in
the feces, while a part of the soluble can cross the intestinal barrier and be found in the
blood, unchanged or as metabolites [3].

The antioxidant activity of food phenolic compounds is of nutritional interest, since it has
been associated with the potentiation of the promoting effects of human health through the
prevention of several diseases [11]. Additionally, in some cases, these compounds may also
be used with therapeutic purposes due to their pharmacological properties [12]. Many phe‐
nolic compounds with low molecular weight, such as thymol, are used in medicine as anti‐
septic due to its toxicity [7].

However, the antioxidant activity of phenolic compounds depends largely on the chemi‐
cal structure of these substances [2]. Among the phenolic compounds with known antiox‐
idant activity, flavonoids, tannins chalcones and coumarins as well as phenolic acids are
highlighted.
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Figure 2. Main classes of phenolic compounds regarding to their carbon chain.

2. Main Classes

2.1. Flavonoids

According to the degree of hydroxylation and the presence of a C2-C3 double bond in the
heterocycling pyrone ring, flavonoids can be divided into 13 classes [3], the most impor‐
tant being represented by the flavonols, flavanols, flavones, isoflavones, anthocyanidins or
anthocyanins  and  flavanones  [2].  Within  these  classes  there  are  many  structural  varia‐
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