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This work aimed to evaluate the ability of selected yeasts, previously isolated from dry-cured hams, to
compete with Penicillium nordicum and to inhibit ochratoxin A (OTA) accumulation in a dry-cured pork
meat model system in the perspective of their use as surface starter cultures. Two strains of Debaryomyces hansenii and one strain of Hyphopichia burtonii were used. A dry-cured pork meat model system
was prepared using meat portions at 0.88 and 0.92 aw; meat surface disinfection (disinfected or non
disinfected) was considered to take into account the possible role of naturally occurring microbial
population. P. nordicum (105 spores/ml) was co-inoculated with each yeast strain (around 106 cells/cm2
on meat surface) one at a time. Meat portions were incubated in the dark at 18  C for 30 days. The coinoculation of P. nordicum and yeasts allowed a decrease in penicillia counts between 1 and 3 Log
compared to the control, irrespective of the investigated conditions. Ochratoxin A content in meat
portions was signiﬁcantly reduced when yeasts were co-inoculated with P. nordicum. D. hansenii 147
showed the greatest antagonistic activity and proved to be effective in the investigated conditions. This
strain is supposed to be appropriate for typical ﬂavour development, being native to the production
plants. Therefore, it is eligible to be tested as biocontrol agent in the dry-cured meat production chain.
Ó 2014 Elsevier Ltd. All rights reserved.
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1. Introduction
Some typical dry cured meat products, like hams or salami, are
appreciated worldwide and represent an important item of the EU
export
market
(Resano
et
al.,
2011;
http://www.
researchandmarkets.com/research/c64mf4/the_fresh_and).
Appearance and sensory properties of typical dry-cured meat
products change according to geographical origin, but the attraction for typical products is paired to the attention for food safety.
Therefore, it is crucial to ensure production process reliability in
preventing health risks possibly related to traditional
manufacturing practices. In this respect, a particular care is given to
the microbial population taking advantage of the nutritional sources and the favourable microclimate occurring in dry-curing process (Leistner, Geisen, & Fink-Gremmels, 1989).
A wild fungal population spontaneously grows on dry-cured ham
surface, achieving different counts according to processing stage
and type (Asefa et al., 2009; Martin, Cordoba, Aranda, Cordoba, &
Asensio, 2006; Simoncini, Rotelli, Virgili, & Quintavalla, 2007;
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Simoncini, Virgili, Quintavalla, Formenti, & Battilani, 2009). The
yeast species most isolated from ham during processing mainly
belonged to genera Debaryomyces, Candida and less frequently to
Cryptococcus, Rhodotorula and Rhodosporidium (Asefa et al., 2009;
Nuñez, Rodriguez, Cordoba, Bermudez, & Asensio, 1996; Simoncini
et al., 2007). High populations of Hyphopichia burtonii species,
referred as “yeast-like fungus”, were also found after fat (sugna)
application on ham surface, showing that the yeast, originating from
rice powder mixed with fat, can grow on ham (Simoncini,
Quintavalla, Toscani, Virgili, & Battilani, 2011). Wild yeasts more
frequently isolated from dry-cured hams were regarded as nonpathogenic with the exception of Candida zeylanoides (Levenson
et al., 1991). Fungal population also includes ﬁlamentous fungi,
among which some producers of toxic metabolites were detected:
Penicillium nordicum is an undesirable fungus associated to ripened
pork meat, reported as an important component (26%) of the total
population (Battilani et al., 2007). P. nordicum is a strong producer of
ochratoxin A (OTA; Battilani et al., 2007; Bogs, Battilani, & Geisen,
2006), a nephrotoxin dangerous for humans and animals and classiﬁed as probable carcinogenic for humans by the International
Association for the Research on Cancer (IARC, 1993).
Recently, selected yeasts were added to dry-cured meat products as starter cultures to enrich the volatile compound proﬁle

