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¨ Food is a specific substrate for 
specific fungi

¨ About 120-150 species
¨ Taxonomy and the biodiversity used 

to be based on phenotypic 
characters

¨ The introduction of the polyphasic 
taxonomic concept has changed the 
species delimitation

¨ There is a trend to use the 
phylogenetic species concept



¨ The use of molecular data have 
resulted in a better understanding of 
the genera

¨ Polyphasic taxonomy which also 
includes chemical data is useful for 
food mycology because the extrolite 
profiles are often specific for the
species

¨ The single nomenclature has a great
impact for naming of the genera and
species



Important genera
• Aspergillus
• Penicillium
• Fusarium

• Cladosporium
• Alternaria
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¨ These are important genera have been studied for centuries
¨ Phenotypical characters were used
¨ The pioneers were Charles Thom and Kenneth Raper and most of their

taxonomy is still valid
¨ Since two decades the polyphasic taxonomy started combining 

phenotypical, physiological, chemical and genotypical characters



¨ Current species concept in 
Penicillium show that each species 
has its specific metabolites e.g. 
mycotoxins

¨ More than 430 are now described 
and accepted

¨ Correct species identification will 
provide information on the 
mycotoxin production

¨ Molecular typing is not always 
supported by  phenotypic 
differences



¨ Visagie et al. (2014) with 
good overview

¨ Phylogenetic analysis shows 
that Penicillium in 
monopheletic

¨ Phenotypic identification is 
possible for the majority of 
species

¨ For identification beta tubulin
can be used a second barcode

¨ Many new species are or will
be described



¨ Current species concepts in 
Aspergillus show that each species 
has its specific metabolites e.g. 
mycotoxins

¨ More than 420 are now described 
and accepted

¨ Correct species identification will 
provide information on the 
mycotoxin production

¨ Molecular typing is not always 
supported by  phenotypic 
differences



• List of all known and accepted
species of Aspergillus
• Recommendations for identification

including first and second barcode
• Aspergillus is monopheletic
• The name Aspergillus is maintained

for all subgenera and sections
• The extrolites including mycotoxins

are specific for each species and
well-documented





¨ Polyphasic taxonomy of 
Aspergillus section Aspergillus
(formerly Eurotium), and its 
occurrence in indoor 
environments and food

¨ Amanda Chen et al. Studies in 
Mycology 88: 37–135 (2017)
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Penicillium spp.

Talaromyces spp

Aspergillus spp.

Number of species June 2019
Aspergillus 425 species, 
Penicillium 429 species, 
Talaromyces 141 species.

Courtesy of Jos Houbraken



¨ Databases including  
correct species name, 
author(s), type culture and 
sequences are available for 
each species of the three 
genera 

¨ Visit 
www.aspergilluspenicillium.org



• Biodiversity in the genera is high and 
the number of species will probably 
increase

• Species identification often provides 
also information about mycotoxins

• There are a few databases which can 
serve as reference material and 
identification

• Although the molecular tools are 
valuable phenotypic characters 
should be emphasized

Food borne mycobiota - taxonomy 2019



• Phylogenetic species 
concept is sometimes 
problematic for phenotypic 
identification

• Many genera contain 
cryptic species

• Are taxonomic changes 
updated in the databases 
of the culture collections?

• Is there a continuation of 
taxonomic research?

Food borne mycobiota - taxonomy 2019



Food and Indoor Fungi (second edition) 
will be in print at the end of June and 
available in July - August


