eeeeeeeeeeeeeeeeeeee
Confederaziun svizra

Influence of the microbiome on the
quality and safety of Raclette du
Valais AOP cheese: Current findings
and a look back at the last 150 years

prepared by Hans-Peter Bachmann (Agroscope)
presented by Monika Luscher Bertocco (Grangeneuve)

12th European Farmhouse and Artisan Cheese & Dairy Meeting in Bohinj, Slovenia
3 October 2022

www.agroscope.ch | good food, healthy environment




U To start with, Hans-Peter’s favourite citation about
artisan cheese making

« The challenge for the cheesemaker
IS to strike the right balance
between art and science.»




U The complete citation and the source reference for
further reading

“The challenge for the farm-stead cheesemaker is to strike the
right balance between art and science. The goal should be
to achieve the appropriate level of control to ensure safety and
consistently high quality while at the same time giving nature
enough free rein to encourage the diversity and uniqueness of
character that make artisanal cheeses special.”

HEATHER PAXSON Massachusetts Institute of Technology
POST-PASTEURIAN CULTURES: The Microbiopolitics of Raw-Milk Cheese in the United States

CULTURAL ANTHROPOLOGY,Vol. 23, Issue 1, pp. 15-47. ISSN 0886-7356, online ISSN 1548-1360. C2008
by the American Anthropological Association. All rights reserved. DOI: 10.1525/can.2008.23.1.15.

https://anthrosource.onlinelibrary.wiley.com/doi/abs/10.1111/j.1548-1360.2008.00002.x

]

Q.
(o]

o}

]

(=]

S

(=)}
<

Influence of the microbiome on the quality and safety of Raclette du Valais AOP cheese | 12t" FACE Conference, Bohinj, 34 October 2022 3
prepared by Hans-Peter Bachmann (Agroscope), presented by Monika Lischer Bertocco (Grangeneuve)




U Four aspects will be highlighted

—

2.

3.

Introducing the cheese variety Raclette du Valais AOP

History

Production areas (lowlands, mountains, alpine pastures)
Technology

New insights into the microbiota

Microbial biodiversity within the cheese and
on its surface

Discover unknown causes of known cheese defects
Historical context: looking back on 150 years
Development of new AOP acidification cultures
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Origin of the name

= Raclette is derived from the word "racler”,
which means "to scrape” in the local French
dialect.

» The reason for scraping is that after melting
over the fire, the cheese is gently scraped off
the cheese wheel.












U History of Raclette du Valais AOP (slide 1)

» |n Valais, cheese-making is documented by
archaeological findings, such as a cheese sieve,
dating back to the 7th century BC.

» During Roman times, alpine cheese was famous.

= Between the 14t and 19t centuries, cheese was
often used as a means of payment,
remuneration for work or as an export product.
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Photo: Canton Museum, J.-Y. Glassey
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History of Raclette du Valais AOP (slide 2)

» The Val de Bagnes provides numerous indications of this. A semi-hard cheese was
mainly produced there, Fructus or Caseus, which had great similarities with the
cheese from the Aosta Valley.

» By 1574, cheese melting was already known in Valais.

» The name "Raclette" was used in written language from 1874 to designate the
cheese of the same name, but was already common in local dialect earlier.

» And the history of Raclette is closely linked to a special breed of cows, the
"Eringers", which are also known for their cow fights.
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How can you govern a country which
has 246 varieties of cheese?
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Kasereien im Wallis
Les fromageries en Valais

ing

«BAGNES 98»
Fromagerie d° Etiaz, Volliges,
1941 Vallagas

o +41 27 78510 40

B infol@fromagsrie-stisz.ch
@ wwwv fromegane-stiez ch

duc

«QORSIERES»

Fromagerie d Crsiéres, 1837 Orsigras
oF +41277832058

B3 info@laiterie-orsisres.ch

@ v leiteris-orsisres. ch

«BAGNES 4»

Fromagerie de Liddes, 1045 Liddas

o +41 277831560

2 |siterisdsliddes@bagnesd ch
wonwvbagnesd.ch

in regions

«BAGNES 25»
Fromagerie de Chempsec,
1947 Champsec

oF +41277781240

iries pro

«BAGNES 30»
Fromagsrie de Lourtier, 1948 Lourtier
F +41 2777811 64

«DENTS DU MIDI 1»

Farme les Lisats, Val ' lisz. 1873 Vel ¢'llfiez
of +41 7947548 84

B Im.scosur@biuswin.ch

Aifflneur

CREMO S, lis Faicon 5, 3980 Sisrra
B3 infolvs.petitcremisr.ch

o +41 27 452 60 74

& wwwcrema.ch

@ «GOMSER 32» @ «AYENT»
Kaserei Reckingen, 3988 Rackingen Fromageris d Ayent-Arbaz-Grimisust
of +41270732018 1986 Ayant
2 urs-holzer@bluewin.ch of +41 2723083485

B4 sandra.fardsl@bluswin.ch

@ «HAUDERES»
Fromagaria d Haudéras,
18684 Les Haudéras
o #4127 2831275

Agroscope

all year round in the valley

25 cheese da
and mounta

© «BIO GOMSER 11» © «SIMPLON» & wwwlsitsriss-reuniss-ayant.cn & vonw framageris haudsres.ch

Bio-Bergkéisersi Goms, 3896 Gluringen Késarai Simplon-Dorf, 3807 Simplon Dorf

o +4127973 2080 o <4177 573 13 68 @ «ARBAZ» @ «CHATEAUNEUF» :

B4 info@biogomsar.ch B infosennersi-simplon. ch La Farmats Fromagerie de Chateaunauf, Walliser Racl_etle - Ein Naturproduikt

& wwow bicgomser.ch @ www.sannarsi-simplan.ch algl‘l Arbez 1851 Sion aus den Walliser Bergen

+41 70 447 50 83 o +41 27 BOB 75 09
4 Raciatte du Valais ADP ist ein halbharter, volifettar

© «GOMSER 55» © «WALLIS 65, BIOWALLIS 65» = combastezibaimel it Rohilohidse ai Kubrich. Tie Miohpaodution

Kassrsi 3893 G 3 Turtrann, 3946 Turtmann @ «NENDAZ» i Virarbeitung L Reifung des Raiette c Valsis

o +412702717 11 of +41278322121 «SAVIESE» Fromagsiia de Nandez, AOP erfolgen acsschliesslich im Kankon Wallis.

B srnstzumthurm@bluswin.ch B infosugstoordkessarsi.ch Fromagerie de Saviass, 1096 Basse-Nendaz Mach draii Monalen Deifurv;ist de.q e foir han

& www landscheftspark-binntal.ch

«GOMSER 1»

Walkar Berghisarsi, 3882 Bitsch
of +41 27928 62 62

B info@walker swiss

& wervewalker swiss

«HEIDA»

Kaserei Visperterminen,
3937 Vispartarminsn
of +412704831 21

B3 info@hsidskasse.ch
@ wwwheidakasse ch

@ www.sugstbordksasarsi.ch

wANNIVIERS»

Fromagarie d Anniviers, 3861 Vissoia
oF +4127 4751475

£ info@fromageris-annivisrs.ch

@ www. fromagerie-anniviers.ch

«CRANS-MONTANA»
Fromagerie ds la Ferme des Trontiéres,
3975 Randogne

o +4127481 8891

B2 sherclaz@vimst.ch

@ www farma-fromageris.ch

1985 St.Garmain (Savissa)
of +4127309514 44
ericrac@nstpius.ch

«DIXENCE»
is o

'Hérsmencs, 1087 Hérs
B fromagsris.hersmencalgmeil.com
o +41 272612 118

«ST-MARTIN®

Fromagerie de St-Martin/\ont-tiobla,
1888 St-Martin

of +41 27 2811258

& www fromagerie-st-martin.com

o #4127 788 58 20
B Isiterisnandaz@hotmail.com

«ISERAELES»

Fromagerie d'isémbles

1814 Isérablac

o +41 78 657 50 82

B olivier.vouillsmoz@biuswin.ch

«BAGNES 1»

Fromagaria da Varbisr, 1938 Varbisr
o +4127771 2003

E marcdubossend@gmail.cam

& v laiteris-vsroisr ch

Konsum barait.

Crermig, wohlduftend, geriesserisch - Rackstie di
‘Valais ADP varfilbrt dis Fetnschmecker durch
seinan aussergewdhnlichen Geschmack und die
‘Qualitat Dea reichihaltigs Flora der 'Walliser Berg-
und Alpregionen, das meditsrrane Kima und die

traditionslie Verarbetung verleiven dem Raclette du

Watais ADP ssinen sinzigartigen frischen und
wilrzigen Geschmack.

LIse\iAL,

RACLETTE ..
[ DLIsVALAIS | @
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54 Alpine cheese dairies
that only produce in

summer (alpine season)

Alpkasereien im Wallis
Les fromageries d'alpage en Valais

o «BINNERALP»
Binnaralp
of +41 70447 46 04
B2 guntern binn@bluewin.ch

o «MOOSALPE»
Moosalps
oF +41 79721 1485
B2 fanzfidelisch@gmail.com

e «FESEL»
Facalsips
oFf +41 792650578
B3 infol@aipsfassl ch
@ wwowslpsfassl.ch

@ «BACHALP»
Bachaipa
F+417021317 24
B manuslbetschart@bluewin.ch

© «FLUH»
Fiuhalpa
o +41 76217 80 75
B fluhalpe@biuswin.ch
@ wwow fluhalpa.ch

o uLARSCHY»
Alps Larschy
oF +41 793708571
B telmiger@piyngut.ch
& www alpslarschi.ch

© «MERDECHON»
Alpege de Merdachan
o +41 70628 75 61
B prmudry@hotmail.com

© «ERR DE LENS»
Alpage Errde Lens
o +11 TEB00 03 18
B2 cordonisr pascai@gmail com

€ «MONDRALECHE»
Alpage de Mondraléchs
o +41 TEE00 03 18
E3 cordonier pascai@gmail.com

) «PEPINET»
Alpags da Pepinst
off +4178 20252 14
B michslvocat@ibluewin ch

m «CORBYRE»
Alpege de Corbyrs
of +41 79 347 03 06
E4 slpags corbyra@gmail.com
. coroyre.ch

@ «SERIN»
Alpags de Ssin
o +4178 250 51 86
4 stephans comter5@gmail com

@ «TSALANS
Alpage da Tsalen dArbaz
o +4179378 9091
B3 marosecunrsiss.chilgmsil com

@ «SANETSCH»
Alpags da Zanfieuron — Sanetsch
o +4178 807 11 62
4 ericrac@netplus.ch

@ «POINTET»
Alpags da Pointat
o 41782042091
B pillemn@bluswin.ch
@ www.domainedssgrandssiles.ch/
homea/aipage-de-pointat

@ «ROUAZ»
Alpsge ds Rouaz
o +4170313 4568
£ slpags rouaz@gmailcom
& www.rousz.ch

Q uNAVA»
Alpage de Mave
oF +41 78 828 56 50
EA nicolas. drouwxd@quslitalp.ch
& wwow.elpage-de-nava.ch

@ «MARAIS»
Alpage de Marais & Bendolla
of +41 794247675
EA slekubaro@biuawin ch

@ «MOIRY»
Alpage de Moiry
o +41 78 208 70 38
4 raphy@iagougra ch
@ wwow.alpagemoairy.ch

&) «CHEMEUILLE»
Alpsge da Chemauills
oF +41 7921342 49
E infomandalan.ch

@ «EISON»
Alpage d'Eizon
of +41 70 430 4B BB
EA bertrand roux@netplus.ch

& www.e-visilleinfo

2 «LOVEIGNOZ»
Alpags de Loveignoz
of +41 78 449 36 02
B2 lise@loveignoz.com
@ wwnwloveignoz.com

&) «COMBYRE»
Alpags de Combyra
of +41 7B BA1 0533
B infollcombyre-meinaz.com
@ wwwcombyre-meinaz.com

a «THYON»
Alpage da Thyon
of +41 704200803
E dannydefago@hnotmeil.com

B «BALAVAUX»
Alpage de Balavaux
o +41 7824733 15
E2 favrevalry@yahoo.fr
&3 «CHASSOURE»
Alpags de Chassoure
o 4178434 81 49
B sdith.rochat@bluewin.ch

&) «CHAUX»
Alpage de la Chaux
of +41 79648 79 84
B3 marie-ga@bluswin ch

&) «BAGNES-MILLE»
Alpage de Bagnes-Milie
oFf +41 79350 1852
2 namastegerad@gmai.com

& «BAVON»
Alpegs da Bavon
o +41 7841277 41
B yoyos00@me.com

&) «TRONC»
Alpags de Tranc
of +417938157 18
E3 sebastiensauthisr@hotmail.com
@ www.slpage-du-tronc.ch

D «<LEIN»
Alpegs da Lein
oFf +4170 5674825
B mich.c.p@nstplus.ch

@ «wCOEUR»
Alpags du Cosur
of +4179 8425407
EA patricie. merguis@netplus.ch

@ aLETTAZ»
Alpege de la Lettaz
oF +41 78 44957 70
EA jmmoulin@nstplus.ch

@ «LA PEULE»
Alpegs da la Pauls
of +41792903493
& nicoles Jepaule@gmail. com
B v buvettss-alpags. chiosuls

& «RANDONNAZ»
Alpege da Randonnaz
of +41 79 807 86 62
B mir@nstplus.ch

@ «SORNIOT»
Alpegs de Sormiot
of +41 70 807 8B B2
£ mir@nstplus.ch

€ «ARBIGNON»
Alpegs de I'Au d Arbignon
of +4179 45521 23
B j-hfillisz@netpius.ch
@ wwwigitealpagesuarbignon.ch

@ «MALEVE»
Alpegs da Malsvs
of +41 792053154
B2 jirevazligmail.com

@ «EMANEY»
Alpegs d Emansy
oF +41 7968433381
B infoddslpage-amansy.ch
& wnwalpags-amanay.ch

@ «DENTS DU MIDI 36»
Alpege de Barraix
of +41 78 8520857
B2 seraphin.clement@bluawin.ch

@ «PIERRE»
Alpage de le Pisms
o +41 77447 7117
E jeanluc visux@gmail com

@ «CROSETS»
Alpsge de Chaupalin
of +41 7842551 78
EA patdsf@bluawin.ch

& «DENTS DU MIDI 17»
Aipage de Tovassiérs
oF +41 7953717842
E4 smanuel-rm@hotmail.com
@ www tovassisre.com

@ «CHAMPOUSSIN»
Alpage de Champaoussin
of +41 78216 8338
EA bleize.perin@netplus.ch

@ «LA-PALE»
Alpage de la Péls
o +417032117 40
B2 sergs. maristan@bluswin.ch

(D «DENTS DU MIDI 12»
Alpage de Chempsot 2
of +41703185984
E dubosson.benjamin@hotmail.com

@) «CHAMPSOT»
Alpage de Champsot 3
of +41 76540 51 53
E dubossonsj@biuswin.ch

@ «DENTS DU MIDI 10»
Alpage de Bochaesses
of +41 70449 5434
B info@bochesses.ch
& www bochassas.ch

@ «DENTS DU MIDI 16»
Alpage de Sevolaire
oF +41 78 TET 67 46
E dam sof@bluswin.ch

@ «DENTS DU MIDI 30»
Alpage de Pont
oF +41 70360 77 B7
EA alexiz.gex-fabry@biuswin.ch

@ «DENTS DU MIDI 31»
Apage de Lapisa
oFf +11241793643
B3 infolapiza.ch
& wwwlapisa ch

@ «DENTS DU MIDI 32»
Alpsge Ripaille
o +41 78766 86 92
& gregoryperrin@gmail com

© «JEUR-LOZ»
Alpage de Jeur-Loz
o +41 785145445
B3 martin muller misx@outiook.ch

) «TANAY»
Alpage de Tanay
of +4178228 5160
B sjulmy@hotmail.com

Dier Mame des Kazes istauf der jarbsaite singepragt.

Mom incrustés dans e talon du fromagea,
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Mountain ?

Alp ? Ve

Valley ?
??

Hill ? Lowland ?
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Swiss Definitions Valley - Mountain - Alp

= Altitude above sea level is not enough...

» The Agricultural Zones Ordinance determines to which agricultural zone an area is
assigned.

» The following criteria - in descending order of importance - are taken into account
for the classification of the mountain area:

the climatic situation, in particular the duration of the vegetation period;

the geographical situation, in particular the accessibility from the nearest village
and the nearest centre;

the topography, in particular the proportion of slopes and steep slopes.

» Alpine pastures are not counted as agricultural land because they can only be
farmed for a short period of time.

» The alpine dairies are located at the Alpine pastures. These pastures at high
altitudes can only be managed in summer. For this purpose, cows are moved up to
these higher alps.
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@ Of the 25 cheese dairies producing all year round,
1/3 are located in lowland areas and
2/3 in mountain areas
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Artisanal Technology

= Full-fat cheese, semi-hard

» Daily processing of fresh raw milk

» Starter culture with mesophilic and thermophilic strains
= Curd is heated in copper vat to 36 — 45 °C

» Important: very rapid acidification (pH below 6.0, 2 hours after filling) and
complete degradation of lactose after 1 day (pH 5.0 +/- 0.2)

= 1 day brine salting

= Ripening
10 - 11°C; 90 - 96 % relative humidity
Smearing with salt water (approx. 3 %), at the beginning daily, then 2 x weekly
Duration 2 — 12 months

Influence of the microbiome on the quality and safety of Raclette du Valais AOP cheese | 12t" FACE Conference, Bohinj, 34 October 2022
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U Average composition of 120-day-old Raclette du
Valais AOP cheeses (n=21)

Content Mean Standard
value deviation

Water a/kg

Fat a/kg 317 315 16 276 344
Water in fatfree  g/kg 608 606 19 574 646
cheese

Fatin dry matter g/kg 539 540 14 508 564
Salt (NaCl) a/kg 19.6 19.7 1.8 16.4 24.3
Calcium a/kg 4.9 4.9 0.4 4.2 6.0

Positive for melting properties: more water, less calcium, more intensive
proteolysis (lipophilic peptides, activity of chymosin)
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U Four aspects will be highlighted

2. New insights into the microbiota

Microbial biodiversity within the cheese and ;;"d ;‘? A

on its surface g ] "t\b X

Discover unknown causes of known cheese defects /,-' t?ﬂ ”;i }!\ ;’* %3‘ 32%
3. Historical context: looking back on 150 years Or" g}’ 4 i %‘3 )%6_ Y
4. Development of new AOP acidification cultures N 5’, é é.f 3_ ’

% ’
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U Sequencing of the 16S rRNA gene

1) Sampling and 2) Amplification of the | 3) Sequencing of the 4) Bioinformatic analysis of |5) Biostatistical analysis of
DNA extraction 16S ribosomal gene fragments of the 16S the sequences bacterial communities
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Correlation analyses




Different interpretation

» DNA (very stable) = Who is (or was) there?
» RNA (rapidly degraded) = Who is active?

DNA RNA Protein

S — —_—

Transkription Translation

NIXX
| "\'h\l
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U Study with cheeses from 21 different year-round
cheese dairies (matured for 4 months)
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Relative Abundance (%)

U Bacterial community in Raclette cheese (DNA)

100+
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20+
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15

16
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21

Genus

. Streptococcus
. Lactococcus
. Lactobacillus
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Agroscope

Relative Abundance (%)

U Bacterial community in Raclette cheese (DNA)

1

13

16

18

19

20

21

100+

90+

80

70+

60 -

50+

40-

30+

20

104

Species

Streptococcus_ther mophilus
Streptococcus_salivarius
Lactococcus_lactis
Lactobacillus_sunkii
Lactobacillus_sakei
Lactobacillus_rhamnosus
Lactobacillus_plantarum
Lactobacillus_paraplantarum
Lactobacillus_paracasei
Lactobacillus_parabuchneri
Lactobacillus_helveticus
Lactobacillus_delbrueckii
Lactobacillus_curvatus
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Relative Abundance (%)

U Bacterial community in Raclette cheese (RNA)
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Observations

= clear differences between the
Species Cheeses

!! Streptococcus_thermophius

Ef;”;‘;'s;i”i;i::f”“ = Streptococcus thermophilus

B Locobacis sake dominated in 15 (DNA) and 12
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@ Bacterial community in raclette cheese (DNA)
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heese (RN A) = 6 Cheeses with a high activity of
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= Non-lactic acid bacteria had only
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. Lactococcus_lactis RNA) In a” Ch eeses
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U Relative abundance of different bacteria groups

Germ group Number of Relative abundance

Starter Lactic acid bacteria ) 80.73 18.19 88.47 33.32 97.23
Lactobacillus spp. / pos. 4, 6 15.03 13.57 9.16 1.98 46.95
Lactobacillus spp. / neg. 5 4 3.00 6.14 0.78 0.08 27.48
Lactobacillus spp. / ? 5 16 1.27 4.14 0.09 <0.01 19.01
Enterococcus spp. 4 0.03 0.04 0.01 <0.01 0.17
Staphylococcus spp. 3 0.02 0.01 0.02 <0.01 0.04
Clostridiaceae spp. 1 <0.01 <0.01 <0.01 <0.01 <0.01
Propionibacteriaceae spp. n.d. n.d. n.d. n.d. n.d.

Enterobacteriaceae spp. n.d. n.d. n.d. n.d. n.d.

Effects on cheese quality: 1) positive / 2) negative, e.g. due to the formation of biogenic amines / 3) unknown
n.d. = not detectable
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Relative Abundance (%)

Bacterial community on the rind of Raclette cheese (DNA)
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Bacterial community on the rind of Raclette cheese (DNA)
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Discover unknown causes of known cheese
defects: Too high content of hlstamlne

= Cheese defect:

Trigeminal perception of "burning" and "pungent”
during tasting

Undesirable formation of eyes, splits or cracks

Increased levels of histamine, which can lead to allergy-like symptoms in
sensitive people, such as abdominal cramps, diarrhoea, flatulence, feeling of
fever, reddening of the skin, rashes, itching, nausea or even vomiting

= Cause;

Continuous degradation of the amino acid histidine during ripening (splitting off
the acid group)

* New finding from microbiome analysis:

Lentilactobacillus parabuchneri is responsible for the formation of histamine in
cheese
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U Recommendations in case of too high histamine

content

» Persistent contamination in milking systems is the main cause

Check raw milk samples from each dairy farmer for the presence of histamine-
forming bacteria (Simple practice method available) -

Check cleaning parameters: too low cleaning
temperatures? Too short cleaning period?
Too low detergent dosage or use of unsuitable
cleaning agents?

Processing environment control at the dairy farm
concerned to identify the source: Milking unit?  §
Milk line? Milk tank?

Careful cleaning or, if necessary, replacement
(e.g. of seals)

Contaminated milk should be excluded from processing into raw milk products.

Deposits in the collection piece of the milking unit
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Discover unknown causes of known cheese defects:
Atypical butyric and propionic acid formation

= Cheese defect:

Increased levels of propionic and/or butyric acid in
the cheese without the typical gas formation.

Flavour defects: sweetish (propionic acid) or
rancid, putrid (butyric acid)

= Cause:
Degradation of amino acids by the cheese surface microflora

Diffusion of these carboxylic acids from the cheese smear to the inside
(Such migration is easily detectable by zonal gradients (rind, under rind, centre))

* New finding from microbiome analysis:

Peptostreptococcus russellii was present in the smear of cheeses with elevated
levels of propionic and butyric acid, but not in the rind of good quality cheeses.
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Recommendations in case of atypical butyric and

propionic acid formation

» Complete lactose degradation before brining
» Check salt content in the cheese (note zonal differences)
» Check ripening parameters:
Cheese smearing (frequency, intensity, salt content)
Temperature and humidity
Air circulation
Supply of fresh air
» Never stock smearing water for long, and NOT in anaerobic conditions

» Use of surface cultures or smearing water from a cheese dairy without this quality
defect

» Sanitise wooden boards if necessary
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Looking back on 150 years: How the story

actually began
A well-kept treasure in Grimentz (Village in the Canton of Valais)

Collection of old cheese 2 cheese wheels from 1875
wheels (Family Zufferey)

Original idea: isolate ancient bacteria
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L+ Cheese wheels in their historical context

» Research questions:

Microbiological composition of cheese from the 19t century and its
development

Influence of technological and
scientific developments

Development of the most
important bacteria in cheese
over the course of almost
150 years

» Sterile sampling from cheese wheels
from the years: 1875, 1944, 1957,
1975, 1985, 1991, 2010, 2017
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First preliminary findings
(publication in preparation)

= DNA well preserved: Oldest described cheese microbiome
» No living microorganisms could be isolated from the cheese from 1875
= A distinction can be made between 3 time periods:

1. “Spontaneous"” fermentation: high abundance of intestinal bacteria
(lactobacilli)

2. Dominance of mesophilic lactic acid bacteria
3. Inrecent years, increasing importance of Streptococcus thermophilus
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U Four aspects will be highlighted

4. Development of new AOP acidification cultures
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© New AOP acidification cultures

» Goals: Broaden microbial diversity, increase authenticity and strengthen the
connection to the terroir.

» Nowadays: Mostly commercial direct starter cultures from globally active suppliers.

» Future: exclusive AOP cultures only for cheese dairies producing Raclette du Valais
AOP:

lyophilised
with a selection of mesophilic and thermophilic strains
2 forms of supply with 2 cultures each (different phage spectrum)
2 semi-direct cultures (mainly for year-round cheese dairies)
The cheesemaker can use it to produce specific liquid cultures
Preserve and maintain traditional knowledge of culture production
2 direct cultures (mainly for alpine dairies)
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Labour-intensive and time-consuming development

by Agroscope
» Started in 2013

more than 500 strains 5.0
more than 100 experimental cultures gjé
20 trials in pilot plant and 6 trials in goj:‘zl
practical cheese dairies (lowlands 2 40
and alpine pastures) 3.8
= Planned introduction: é 2:2
semi-direct cultures: 2023 s

direct cultures: 2025

Hot tasting: Gummy texture
(Interprofessional committee)
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coupe des fromages de Verbier (2: RDV200 ; 3: référ
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DUsvALArs: WP Conclusions

1. The knowledge to produce safe and high quality raw milk
cheese is available.

2. The microbial biodiversity inside the cheese is mainly
determined by the lactic acid bacteria. They come from
the raw milk, the cheese dairy and the starter cultures.

3. The ripening process contributes significantly to the
diversity of the cheeses.

4. Modern molecular biological methods open up new
possibilities for improving the quality and safety of
cheeses.
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Cheeses from the mountain region
are distinguished by...

1. A greater influence of environmental factors, e.g. season,
weather, feed quality.

2. Greater diversity in the microbiome
proximity to the cowshed
greater variety in starter cultures

less “hygienic design” e.g. more wood and less
stainless steel

etc.
3. Greater influence of individual milkings.
4. Much less standardised manufacturing processes.

5. Not to be underestimated: happy cows and happy alpine
cheesemakers
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U | hope to see you all again next year in Switzerland

=13th FACE Conference
from 11th - 13th October 2023

in Grangeneuve-Fribourg

= | ocal Host: Swiss Centre of Excellence for Raw Milk
Products

» 4 thematic sessions: Sustainability, Safety and
quality, Health effects, Microbial biodiversity

= Scientific Posters: exhibition, short presentations,
award
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U Let us work together to make it happen !

«The challenge for the cheesemaker
IS to strike the right balance
between art and science.»




U Thank you very much...

...to all the colleagues from Agroscope
and from the Interprofession
Raclette du Valais AOP for the
interesting research results and the
beautiful pictures,

...the organisers of the FACE
Conference for the invitation, and

...to all of you for your attention.
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