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Microbiote a la surface des fromages

Arias E., Haldemann J., Sartori C., Fehér N.
Agroscope, Liebefeld, Suisse; www.agroscope.ch

Diversité de champignons Cave naturelle

Soins

Champignons FormaggioAlpeTicinese

TeteDeMoine

filamenteux

* Penicillium spp.
*  Mucor spp.

» undescribed spp.

water content [g/'kg]
[ ] [ ]

Zone

I .
i * central

*  middle

3 caves des alpages du Tessin

Zone
Ed central
B middle
==
Cellar1 Cellar2 Cellar3
Odeur = herbe
3500001
5300000+ ﬁ *
< Zone
g 250000 & central
% 200000 B middle
=
1500004
Cellart Cellar2 Cellar3

3 caves des montagnes du Jura

A B C

Composés aromatiques avec GC-MS

A B w—=C
alcane
3
carboxylic add 25 ketone
2
15
nitrogen 1 ester
alcool aldehyde
sulfur terpene

others

Take home message

Cave séche

Diversité de bactéries

) = 2
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nd Agroscope (2022), University Hospital Basel and BioEM Lab.

© M Oeqgerli a

) Corynebacterium spp.,
Corynebacterium variabile, Staphy-

Brevibacterium aurantiacum, C ) (
Brevibacterium spp., Agrococcus casei,
Leucobacter sp. métabolisent I'acide

lococcus equorum meétabolisent
aminé méthionine en méthanthiol et en ['acide lactique en pyruvate, puis en
ammoniac (NH3), puis en...

v v

odeur = soufre/chou/oignon odeur = douce/beurre/créme

1.001 1.004
: i Zone
- N
i- M crolite

Cave d'affinage

e
0
o

Zone .%
Ed souscote @ 0.50+
M crolte <

Dimethyl disulfide
o o
%) (5]
A
+ 8
i I I
-

NH;

Cave d'affinage

odeur = noisette/chocolat/café

LI

Schéma d'échantillonnage
* crodte
e zone sous-crolte

1.004
0.754

[4]
£
N
g
« zonecentrale _E Zone
20501 ES sous<rolie
£ M cro(ite
& 0.25-
E ——
F 0.00- ‘ . ——
A B ¢

Cave d’affinage

+ Le climat de la cave et les soins apportés influencent les

microorganismes en surface
* Ces microorganismes influencent 'arébme des fromages

Schweizerische Eidgenossenschaft Département fédéral de I'économie,
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Confederaziun svizra
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Mikrobiom auf der Oberflache von Kase

Arias E., Haldemann J., Sartori C., Fehér N.

Agroscope, Liebefeld, Suisse; www.agroscope.ch

Vielfalt der Schimmelpilze

Naturhohle

Feuchte Keller Pflege

FormaggioAlpeTicinese

TeteDeMoine

Fadenpilze

* Penicillium spp.

*  Mucor spp.

* Unbeschriebene spp.

water content [g/'kg]
[ ] [ ]

Zone

I .
' * central

*  middle

© M Oeqgerli and Aqroscope
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Diversitat der Mikroorganismen

)ES 2
X% e

(2022), University Hospital Basel and BioEM Lab.

Trockene Keller

Brevibacterium aurantiacum, C

) (

) Corynebacterium spp.,

Brevibacterium spp., Agrococcus casei,
Leucobacter sp. metabolisieren die
Aminosédure Methionin zu Methanthiol und
Ammoniak (NH3) und weiter zu ...

v

3 Keller in den Tessiner Alpen

Hinweis auf Lipolyse

£0.301
£
£ 0.254
20.20
Q
[
© 0.157 *
20.104 ==
Cellart Cellar2 Cellar3
Geruch = Gras
3500001
g 3000001 ﬁ
Z 2500001
g
©
K 2000004
=
150000
Cellart Cellar2 Cellar3

Zone

Ed central
B middle

Zone

Ed central
B middle

3 Keller im Jura Gebirge

A

Aroma-Verbindungen mit GC-MS
A B =——C

B C

alcane
3

carboxylic add 25
2

15

nitrogen 1

ketone

ester

alcool aldehyde

sulfur terpene

others

Geruch = Schwefel/Kohl/Zwiebel

Take home message

Corynebacterium variabile,
Staphylococcus equorum,
metabolisieren Milchsaure in
Pyruvat und weiter in ...

v

Geruch = suf3/Butter/Sahne

o 1:001 1.007
o
L0775 0.751 {4
K] Zone .g U Zone
2 0.501 . B8 Unter Rinde  0.501 B3 Unter Rinde
= M Rinde < — M Rinde
g 0257 — 0.251
o= =" 0.004 ===
A B C
Reifekeller N H 3 Reifekeller
Probeplan Geruch = Haselnuss/Schokolade/Kaffee
« Rinde "
+ Unter der Rinde Q
« Zentrale Zone . Zone
— ES Unter Rinde
- == ™ Rinde
—— —
A B ¢
Reifekeller

* Das Klima im Keller und die Pflege beeinflussen die

Mikroorganismen auf der Oberflache
» Diese Mikroorganismen beeinflussen das Aroma von Kése

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra
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Microorganismi sulla superficie del formaggio

Arias E., Haldemann J., Sartori C., Fehér N.
Agroscope, Liebefeld, Suisse; www.agroscope.ch

Cantina secca

Cantina naturale Cura

Diversita di funghi Cantina umida Diversita di batteri

© M Oeqgerli and Agroscope (2022), University Hospital Basel and B\oEM Lab.
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% . , . . | . . . odore = solforoso/cavolo/cipolla odore = dolce/burro/panna
= 3 cantine d’alpeggio in Ticino 1 | 3 cantine nelle montagne giurassiane 1 00 1 00-
> : 5 '
~ i £0.75 0.75- W
E 1 ! 2 Zone £ " Zone
4‘_? 1 :;0.50- . .sottw'oasrag 0.501 E3 sottocroasta
= 2 ' £ Mcrosta < — W crosta
5 i g 0.25 —_— 0.25-
= ! fa} .
- 1 - —
= 3 ' 0.004 = — ! 0.004 , ; —
© ' A B o} A B c
v o o : A B C cantina di maturazione N H 3 cantina di maturazione
= indicazione di lipolisi ' Composti aromatici misurati con GC-MS
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Microbiota on cheese surface

Arias E., Haldemann J., Sartori C., Fehér N.

Agroscope, Liebefeld, Suisse; www.agroscope.ch

Diversity of fungi

Filamentous fungi

Natural cheese cellar

Humid cheese cellar

FormaggioAlpeTicinese

‘ TeteDeMoine

Penicillium spp.
Mucor spp.
undescribed spp.

water content [g/'kg]
[ ] [ ]

Zone

I .
' * central

*  middle

Cheese care

3 alpine cellars in Ticino

=

3500004

==
Cellar1 Cellar2 Cellar3
odor = grass
F 300000+ ﬁ
='250000
5
H 2000004
=
150000
Cellart Cellar2 Cellar3

Zone

B4 central
B middle

Zone

Ed central
B middle

3 cellars in jura mountains

A B C

Aroma compounds with GC-MS
A B —C

alcane
3

carboxylic add 25
2
15

ketone

nitrogen 1 ester
alcool aldehyde
sulfur terpene

others

Take home message

% P -
© M Oeqgerli and Agroscope

(2022), University Hospital Basel and BioEM Lab.

Dry cheese cellar

Brevibacterium aurantiacum, C )

( ) Corynebacterium spp.,

Brevibacterium spp., Agrococcus casei,
Leucobacter sp. metabolise the amino acid

Corynebacterium variabile, Staphy-
lococcus equorum metabolise lactic

methionine into methanthiol and acid into pyruvate and further into...
ammoniac (NH3) and further into...
odor = sulfurous/cabbage/onion odor = sweet/buttery/creamy
1.004 1.004
[1}]
T
5 0.751 0.751 {4
o % Zone .% U Zone
20501 . B3 middle B 0.50- & middle
ﬁ M rind < — M rind
£ 0.257 — 0.25-
0.00 = N , 0001, , —
A B o} A B c

ripening cellar

NH;

Sampling scheme

ripening cellar

odor = nutty/musty/chocolate/coffee

. rind 21004

« middle zone 8 075
=

¢ central zone o
20507
L)
§ 025
5
F 0.00-

* The climate in the cellar and the care taken influence the

microorganisms on the surface.
» These microorganisms influence the flavour of the cheeses

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra
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ripening cellar
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