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1.2.2 llavan-3-ol monomers and oligomers

The two mai¡ types of flavan-3-ols found in wine are (+)-catechin and (-)-epicatechin. They

form dimers, trimers and various higher oligomers (ploanthocyanidins) and/or polymers

through intelflavan linkages. There are two types of proanthocyanidins, the type B

proanthocyanidins are dimers formed through the condensation of two flavan-3-ols linked by a

C+-Cs (81 to Ba) or Cq-Ce (8.5 to Bs) bond. Type A procyanidins are dimers that, in addition to

the C+-Cs or C¿-Co interflavan bond, also have an ether bond between the Cs or Cr carbons of

the terminal units and the C2 carbon of the upper unit. The procyanidins consist of

(epi)catechin units (Figure 1.3, Rl= H), while prodelphinidins are based on (epi)gallocatechin

units (Figure 1.3, R' - OH), together they are referred to as the proanthocyanidins.

Furthermore, some units are substituted by gallic acid on the 3-hydroxyl group'

OH
4

5 R1

R3 R2

H

H

OH

OH

OH

OH

H

H

H

OH

H

OH

(+)-catechin

(+)-gallocatechin

(-)-epicatechin

(-)-epigallocatechin

R¡RzRr

Figure 1.3 Chemical structures of flavanols (Moutounet et al- 1996)

Souquet et al. (1996) showed that catechin, epicatechin, epicatechin gallate and

epigallocatechin are the major constitutive units of grape skin tannins. Gallocatechin and

epigallocatechin gallate has also been detected as units of tannins or proanthocyanidin chains'

H
3

2

HO I

6

4

OH

5
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Figure 1.8 Mechanism of acetaldehyde-induced polymerisation (Timberlake and Bridle 1916)

The aldehyde-mediated polycondensation polymers are unstable and can reaffange into more

stable pigments, namely pyranoanthocyanins and xanthyliums (Cheyrier et al. 1999). Two

reaction pathways have been postulated for the formation of flavanyl pyranoarìthocyanins. It

can form from the reaction of flavanol with a pyranoanthocyanin previously formed, or a

vinyl-flavanol might react with an anthocyanin. Vinyl-flavanols result from the cleavage of

ethyl-bridged polymers. Vinyl-linked flavanols and anthocyanin-flavanol products have been

identified in wine (Alcalde-Eon et al. 2004). Another reanangement can occur with

polycondensated flavanol polymers. This was first observed with glyoxylic acid (Es-Safi et al.

1999c). Two flavanols linked by glyoxylic acid with a carboxy-methine bridge (colourless)

formed yellowish compounds over time. These were identified as xanthylium salts formed by

ll
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