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Context Objective

®* Some essential fungi in dairy products... but others responsible
for spoilage, causing food waste & economic losses

* To select effective adjunct cultures antifungal with antifungal
activity to be used in fermented dairy products

® Adjunct cultures of bacteria with antifungal activity offer alternatives R * To identify the antifungal compounds most likely involved in their
to the chemical preservatives currently used, in complement to activity
\ hurdle technologies [1]
High- throughput screening a Validation at the pilot scale
Strategy Strategy

® Screening in cheese and yogurt models [2] ®* Combinations A1 or A3 tested in

the manufacture of 2 dairy
products : cheese and sour
cream at the STLO Dairy Platform |
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® 32 strains of lactic and propionic acid bacteria
tested as adjunct cultures along with a usual lactic
starter
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® Antifungal activity evaluated by challenge-test
against 4 fungal targets representative of the
most common dairy product spoilers [3, 4]

® Safety assessment: biogenic amines production

® Antifungal activity evaluated using challenge and durability tests
High-throughput screening in microplates
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Results [5]
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Figure 1. 10 binary combinations of the Figure 3. Results of challenge-tests and durability test in a semi-hard cheese

5 selected Lactobacillus strains selected

Figure 2. Inhibition of two fungal targets by the
combination A1 is higher compared to the
corresponding strains in pure culture

» Combinations A1 and A3 exhibited antifungal activity in semi-hard
cheese and in sour cream; Their use led to minor sensory changes

> Selection of 2 combinations A1 and A3 of 2 Lactobacillus strains
with a high antifungal activity and a broad spectrum of inhibition

a Identification of the compounds potentially responsible for the antifungal activity

compounds

® 4 dairy products
2 antifungal combinations
at 1-3 inoculation levels
2-3 biological replicates
=100 samples analyzed
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* Antifungal compounds also detected
In the controls (fermented dairy
products without antifungal cultures)

* Quantitative differences: 33 antifunga
compounds in significantly higher
amounts in the presence of an
antifungal culture

* Cocktails of 2 to 16 compounds
according to the antifungal culture
and the dairy product
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Figure 4. Antifungal compounds present in
significantly higher amounts in the presence of
antifungal cultures A1, A3 or Z (commercial) and
concentrations in cheese; M Control with only with
a usual lactic starter

> 8 compounds highly correlated with the antifungal activity observed and present in 3 of the 4 dairy products analyzed [6]
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Conclusions

The screening strategy was successful to select cultures of lactic acid
bacteria with a high antifungal activity in different dairy products

® Investigation of the action mode of antifungal compounds by studying the
physiological response of fungal targets

Better knowledge about the action mode of antifungal lactic acid bacteria

® Several antifungal strains currently tested by the private partners

associated with PROFIL project.

® This work contributes should lead to the development of new

bioprotective bacterial cultures.
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