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Eleven fungal strains (4 Penicillium commune, 2 Aspergillus niger, 2 Aspergillus rugulosa,
Aspergillus terricola, Aspergillus ornatus and Aspergillus fumigatus) were isolated, charac-
terized morphologically and by their capacity to degrade tannins. Aspergillus niger Aa-20
was used as control strain. Several concentrations of hydrolysable tannin (tannic acid) were
used as sole carbon source. All strains were able to degrade hydrolysable tannins. Aspergillus
niger GH1 and PSH showed the highest tannin-degrading capacity (67 and 70%, respec-
tively). Also, the fungal capacity to degrade condensed tannin (catechin) was tested. Aspergil-
lus niger PSH and Penicillium commune EH2 degraded 79.33% and 76.35% of catechin. The
results demonstrated the capacity of fungi to use hydrolysable and condensed tannins as
carbon source.

Key words: Fungal Strains, Screening, Tannin Degradation

Introduction

Tannins are water-soluble polyphenolic com-
pounds, recalcitrant to biodegradation and with
wide prevalence in plants. Hydrolysable and con-
densed tannins are the two major classes of tan-
nins. These compounds play important roles as re-
sistant agents to microbial decomposition, mainly
due to the ability of these molecules to inhibit mi-
crobial growth by binding strongly to proteins and
polysaccharides like cellulose and pectin (Lewis
and Starkey, 1969; Bhat et al., 1998). Condensed
tannins are more resistant to microbial decomposi-
tion, while hydrolysable tannins are more easily
degraded by some microorganisms (Lewis and
Starkey, 1968; Lekha and Lonsane, 1997; Aguilar
et al., 2000, 2001; Aguilar and Gutiérrez-Sánchez,
2001). Condensed tannins are polymers of cate-
chin or similar flavans and hydrolysable tannins
are gallotannins (gallic acid and glucose) or ellagi-
tannins (ellagic acid and glucose). Only a very lim-
ited number of microorganisms have been re-
ported to degrade tannins, mainly bacteria.
Information about fungal tannin degradation is
scarce. For this reason, the mechanism of tannin
degradation is not clear, especially in fungus (Bhat
et al., 1998).

The presence of tannins in several foods and
beverages is undesirable, because their astringency
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and instability is a quality-detracting factor and
this affects seriously the sales, which are around
US$ 5 billion/year only in the case of fruit juices.

Tannase, a key enzyme in the degradation of hy-
drolysable tannins, is produced by a reduced group
of microorganisms. This enzyme is increasingly
used in a number of processes (Aguilar and Gu-
tiérrez-Sánchez, 2001). Based on the potential use
of tannase to reduce tannin levels in foods like
fruit juices, the aim of this work was to isolate and
select fungal strains with high capacity to degrade
tannins and to produce the ability of tannase syn-
thesis.

Materials and Methods

Microorganisms and tannin medium

Fungal strains were isolated from Mexican des-
ert plants rich in tannins. Samples of soil and dam-
aged tissue from Quercus spp., Carya illinoensis,
Larrea tridentata and Pinus sembroides were col-
lected and used as source of fungal strains. All
strains tested are deposited in the collection DIA-
UAdeC. Aspergillus niger Aa-20 was obtained
from the collection IRD, France Ð UAM, México
and it was used as control strain, because it has
been characterized to degrade high levels of tan-
nin (Aguilar, 2000; Ramirez-Coronel et al., 2003).


