
 

Protected Designation of Origin cheeses and
milks harbor startling microbial diversity
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Roquefort, a PDO blue cheese. Credit: INRAE - NICOLAS Bertrand

Protected Designation of Origin (PDO) is an EU labeling scheme that
guarantees the authentic regional identity of consumer food products. In
France, 51 dairy products, including cheeses, butters, and creams, carry
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the PDO seal, a sign of artisanship and adherence to specifications
related to production zones, production processes, and livestock diets,
among other factors.

Cheese flavor, texture, and rind formation are all influenced by the
bacteria, yeasts, and molds introduced by milk sources and the
fermentation process. These microbes can then go on to enrich the
intestinal microbiota of cheese consumers.

For the first time ever, the microbial diversity of French PDO cheeses
and their milk sources were studied by a team of researchers from
INRAE, CEA, the French National Council for Dairy Products of
Designated Origins (CNAOL), and the French National
Interprofessional Centre for the Dairy Industry (CNIEL).

As part of the MetaPDOcheese project, the researchers worked with
committed PDO stakeholders to collect samples from 386 farmers and
cheese producers across France; they simultaneously gathered detailed
information about cheese production methods.

The paper is published in the journal ISME Communications.

They analyzed 44 varieties of ripened cheese, all PDO. These cheeses
were representative of seven cheese families (e.g., blue cheeses, pressed
cooked cheeses) that are consumed worldwide. In the end, researchers
from Genoscope (CEA) sequenced the microbes in over 2,000 samples
of French PDO cheeses and nearly 400 milk sources.
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https://phys.org/tags/milk/
https://phys.org/tags/cheeses/
https://academic.oup.com/ismecommun/article/doi/10.1093/ismeco/ycae095/7712259


 

  

Characteristics of cheese families and geographic distribution of sampling
locations. (A) classification scheme shows the different cheese families in terms
of fundamental technological characteristics according to but with additional
representative cheese (core and rind) pictures. (B) Two maps of France,
including (i) the PDO areas (cow's milk, goat's milk, sheep's milk, both or all
three) and the delimitation of the 10 French administrative regions and (ii) the
different reliefs and mountain massifs (plateau, hill, plain, and mountain).
Credit: ISME Communications (2024). DOI: 10.1093/ismeco/ycae095

The results revealed the existence of extremely rich microbial
assemblages: 820 bacterial species and 333 mold/yeast species in the
cheeses, and 1,230 bacterial species and 1,367 mold/yeast species in the
milk sources. A large proportion of the microbes in the cheeses likely
come from the milk sources: there was overlap for approximately 42%
of the bacterial species and 64% of the mold/yeast species.
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https://phys.org/tags/bacterial+species/


 

After integrating the information on cheese production practices, the
researchers found that species assemblages were influenced by variables
such as geography, regional topography, and anthropogenic
drivers—factors for which PDO is an aggregated proxy. From these
findings, it is clear that regional artisanship helps cultivate the
microbiota of cheeses.

This study has yielded valuable insights into the link between microbial
diversity and the practices used to produce PDO cheeses, including how
these dynamics may be affected by climate change.

  More information: Françoise Irlinger et al, A comprehensive, large-
scale analysis of "terroir" cheese and milk microbiota reveals profiles
strongly shaped by both geographical and human factors, ISME
Communications (2024). DOI: 10.1093/ismeco/ycae095
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