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Y Our hypothesis:
For raw milk cheeses,
safety and quality are
two sides of the same coin

Thesaurus

Synonym group

not to be considered (be) independently of each other - not to be seen
(be) independently of each other e belonging together inseparably |, iabie

- two sides of the same coin (be) g4
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@ Structure of the lecture

» Model for testing the hypothesis

* Problem definition

= Solution by Agroscope and partners
» Implementation in practice

» Testimonials

= Verification of the hypothesis

» Future need for research

» Take home messages
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Staphylococcus aureus
as model of choice
for testing the hypothesis

= Often the most significant pathogen in
cheese made from raw milk - depending
on the basis of assessment

» Process hygiene criterion in the legal
requirements in the EU and Switzerland

= |n line with Agroscope's internal risk
prioritization
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@ Staphylococcus aureus ...
... causes major problems in four areas
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Staphylococcus aureus ...
... makes our cows sick and suffering

» Mastitis (one of the most common cow diseases worldwide)

* |In CH more than 50 % of mastitis caused by S.aureus
(at herd level)

= Very painful for the animals
= Often subclinical, chronic, and diagnosed late

= Many false-negative results when testing sterile milk
samples with classical microbiology

= Risk factors for infection = B
= Hotspot Alpine farms due to mixing of animals from different Copyright: covetrus.com
herds of origin
= Milking order and hygiene
= Purchase of untested cows
= Poor stable hygiene
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Staphylococcus aureus ...
... makes us humans sick

= Forms heat-stable enterotoxins that lead to
= Diarrhea and vomiting and,
= |n rare cases: more severe courses of disease

= Only 5 of 27 enterotoxins can be detected with
commercial Kits

= Certain strains can even survive the cooking
temperatures of hard cheeses.

= Methicillin-Resistant Staphylococcus Aureus (MRSA)
strains are a major concern in clinics. Fortunately, they
only occur very rarely in farm animals (species barrier).

» Exception CC398 (genotype S)
= May be MRSA positive
= Can jump species barrier
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Staphylococcus aureus ...
... deteriorates the quality of our raw milk cheeses

= Milk composition altered

= more components from the blood serum (whey proteins, lactoferrin, free fatty acids, various enzymes
etc.)

= Less casein, less lactose
= Higher pH value

= Poorer coagulation properties and poorer syneresis

(higher water content)
= Delayed acidification (antimicrobial activity of leucocytes)
= Somatic cells are concentrated in the cheese mass

» Higher activity of milk-originating enzymes

(proteases, oxidases, lipase...)

» Negative impact on texture and flavour

= More intensive proteolysis and lipolysis (off-flavours)
= More biogenic amines

= |t is not possible to produce high quality raw milk
cheese with milk from sick animals (and that is a
good thing !)
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© Staphylococcus aureus ...
... leads to high avoidable costs

= _ower milk yield. Fewer lactations.

» Costs for treatment and, if necessary, culling of
the cows.

» Deductions from the milk price, or even a delivery
ban

» Lower cheese yield (less casein, more cheese
dust, higher fat losses)

= Total annual mastitis-related costs of around
CHF 130 million in Switzerland (estimate from
2014).

= In the end, consumers pay for it Copyright: DK Images
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Eureka! It depends on the genotype!

» The greatest pr0b|ems are caused by the Contagious "Eureka" is also the title of a kinetic sculpture
by Swiss artist Jean Tinguely

genotypes

» Genotype B (GTB) is the only contagious subtype in
Switzerland and in the countries surrounding
Switzerland by far the most prevalent one.

Udder is the natural habitat of GTB
20 - 100 % of cows positive in infected herds

Also by far the most common genotype in Swiss raw
milk cheese

Forms enterotoxins A, D, J, R (Only Aand D are
detectable with commercial kits)

= This breakthrough was only possible thanks to the
excellent cooperation with various partners, namely

the Federal Food Safety and Veterinary Office and Copyright: stad-zuerich.ch
the Vetsuisse Faculty.
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Agroscope’s newly developed test as the key to
success

» gPCR method
= A gene (adlb) is detected that only occurs in GTB and other contagious subtypes
» Very sensitive: it does not matter how much the cow excretes S.aureus
= Very specific: only very few false-positive or false-negative results
» Very fast: analysis time = 1 day
= Reasonably priced:

Cost per test CHF 45 (mainly personnel costs)

Costs abroad probably lower due to lower personnel costs

» Easy sampling: There is no need for sterile sampling.
The farmers can simply take the samples themselves.

= Possibility to test directly bulk tank milk.
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U Simple, practical sanitation concept

What is needed for the sanitation of GTB-positive farms?

1 = The gene test specifically developed by Agroscope

2. Consistent implementation of 5 on-farm measures

3- The right choice of antibiotics
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+ 1 The gene test specifically developed by
s Agroscope

= Monitor bulk tank milk regularly

Agroscope’s test is highly sensitive and allows the detection of 1
GTB-positive cow in the milk from over 100 cows.

It is therefore also suitable for identifying GTB-positive herds and
monitoring sanitized farms.

* |n case of a positive result in the bulk tank milk, all cows have to be
tested individually.

During sanitation, each cow must be examined monthly.

To save costs, the samples can be pooled in the laboratory and only
the positive pools can be tested individually.
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-+ Consistent implementation of
= five on-farm measures

1. Strictly follow the milking order according to the grouping:
First milk all cows in group 1 (GTB negative),
then group 2 (GTB unclear) and
finally GEGHPIE (GTB positive).

2. Clean the milking units and milking equipment completely in the morning
and evening according to the milking machine manufacturer's instructions.

Less important:

3. Each cow must have its own disposable milking cloth or ball of wood shavings
for cleaning the teats and attaching the cluster.

4. Immediately after milking, all cows must have their teats dipped with an iodine-
based agent.

5. Every milking installation must be serviced once a year by a specialist.
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+ The right choice of
= antibiotics

* The sanitation itself and its professional supervision belongs in the
hands of experienced veterinarians.

= Very high cure rate of over 90 % if the right antibiotic is used correcitly.
So far, no resistance towards penicillins have been observed in GTB.

* The cure rate is probably so high because our sanitation concept
massively reduces the infection pressure. In addition, GTB is highly
udder-associated.

Safety and quality of raw milk cheeses: Two sides of the same coin | 13th FACE Conference in Grangeneuve, 12 — 13 October 2023 15
Hans-Peter Bachmann & Hans Ulrich Graber Farmhouse and

Artisan

Cheese & Dairy Producers R H

European Network \ a.‘ﬁw



U Breakthrough in the treatment of mastitis

Agroscope’s sanitation concept was used with great success:

= First in individual farms and
= Then in an entire region (Canton of Ticino) =
- Total 165 herds ¥
2017 (Start): 37 % positive |
2018: 8 % positive : '
No more GTB-related mastitis since 2019
= Sanitation successful within 20 months
= Cure rate 93 %
= No more enterotoxin findings in cheese since 2018

Breakthrough in the Monte Ceneri Base Tunnel at
Sigrino in 2015

Copyright: TransAlp Gotthard AG

= High satisfaction: 97 % of participants would do the sanitation again

* The next goal must now be to get the cow herds in the whole of Switzerland and
ideally also in the neighbouring countries free of S.aureus GTB.
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Lively exchange of knowledge and experience as
an important success factor

* You have to convince people:
publications are important, but ...
... It also takes level-appropriate presentations to all stakeholders.

" |t is very important to first train practice laboratories so that they can
master the method reliably and cost-effectively.

» Partly skeptical attitude among the veterinarians, because

the “conventional wisdom" was shaken (low treatment success and
generally high infection rate) and probably also because

traditional fields of business were questioned.

* There needs to be a fair distribution of short-term costs and long-term
savings throughout the whole value chain.
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© Testimonials

Patrizia Riva, Consultant in
dairy production:
«Cheesemakers are much
more confident today that they
can produce cheese of the
best quality.»

Rémy Boder, Farmer:
«We have reduced antibiotic
use to a good 70%.»

|
Ty Carlotta Sartori, Regional
' Sales Manager at Multiforsa
L (recently joined Agroscope):
.. «Atargeted diagnostic and a
L~ handful of preventive

measures during milking are
the keys to the sanitation

Martin Reist, Head of Animal
Welfare, Federal Food Safety
and Veterinary Office:

«An exemplary research
collaboration from basic
research in the laboratory to
successful implementation in

p

()

o .

8 the field.» success.»
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The goal lies within arm’s reach

We need to get our dairy herds free of S.aureus GTB throughout Switzerland and
ideally also in neighbouring countries.

...for the sake of
* OUr COWS,

e our health,

e our raw milk

cheeses
 and our
wallets.
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Y Our hypothesis is correct:
For raw milk cheeses,
safety and quality are
two sides of the same coin

Thesaurus
Synonym group
not to be considered (be) independently of each other - not to be seen
(be) independently of each other e belonging together inseparably |, iabie

- two sides of the same coin (be) g4
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Future need for research

» Protective cultures for teats (instead of disinfectant)

= Promotion of a microbiota in the raw milk with harmless
(or even health-promoting) micro-organisms.

= Occupying ecological niches with "good guys”

= The Competence Centre for Raw Milk Products wants to
develop a simple practical tool for this purpose.

= Poster presentation by Luca Bettera et al. (Number S02)

= Sanitation concepts for other transmissible mastitis
pathogens, such as Streptococcus uberis

Copyright: Nature Picture Library
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Take home messages

1. Raw milk cheese must claim quality leadership for
itself, so much is gained in terms of food safety as
well.

2. ltis very possible to keep livestock free of Staphylo-
coccus aureus GTB. Everyone benefits if we work
consistently towards this goal.

3. To produce high quality and safe raw milk cheeses, a holistic production
system is needed that must be constantly maintained and adapted to the
Increasing requirements.

4. Raw milk cheese is often sold below its value today because the trade
and consumers are too little aware of how comprehensive and elaborate
its production system is.
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¥ Further reading

» Website Agroscope (English) (Francais) (Deutsch) (ltaliano)

= Graber. H.U. (2019). Sanierung- von Staphylococcus aureus Genotyp B infizierten Milchviehherden. Agrarforschung
Schweiz 10 (6) 220-227 (Link)

= Graber. H.U. (2019). Vaches laitiéres: assainissement des troupeaux contaminés par Staphylococcus aureus GTB.
Recherche Agronomique Suisse 10 (6) 220-227 (Link)

= Sartori C., Boss R., Ivanovic I., Graber H. U. (2017). Development of a new real-time quantitative PCR assay for the
detection of Staphylococcus aureus genotype B in cow milk, targeting the new gene adlb. Journal of Dairy Science, 100 (10)
1-12. https://doi.org/10.3168/jds.2017-12820

= Leuenberger A., Sartori C., Boss R., Resch G., Oechslin F., Steiner A., Moreillon Ph., Graber H. U. (2019). Genotypes of
Staphylococcus aureus: On-farm epidemiology and the consequences for prevention of intramammary infections. Journal of
Dairy Science, 102 (4) 3295-3309. https://doi.org/10.3168/jds.2018-15181

= Schwendimann L., Merda D., Berger T., Denayer S., Feraudet Tarisse C., Klaui A., Messio S., Mistou M.Y., Nia Y.,
Hennekinne J.A., Graber H. U. (2020). Staphylococcal enterotoxin gene cluster: Prediction of enterotoxin (SEG and SEI)
production and of the source of food poisoning based on vSa@ typing. Applied and Environmental Microbiology, 87 (5) 1-15.
https://doi.org/10.1128/AEM.02662-20

= Schwendimann L., Berger T., Graber H. U., Meier S., Hummerjohann J., Jakob E. (2020). Growth of Staphylococcus aureus,
staphylococcal enterotoxin formation, and the effect of scalding temperature during the production of Alpine cheese in a
laboratory cheese-making model. Journal of Food Protection, 83 (10) 1822-1828. https://doi.org/10.4315/JFP-19-600

= |vanovic l. , Boss R., Romanod A., Guedon E., Le-Loir Y., Luini M., Graber H. U. (2023). Penicillin resistance in bovine

% Staphylococcus aureus: Genomic evaluation of the discrepancy between phenotypic and molecular test methods. Journal of
8 Dairy Science, 106 (1) 462-475. https://doi.org/10.3168/jds.2022-22158
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https://www.agroscope.admin.ch/agroscope/en/home/publications/agroscope-online-magazine-and-annual-report/2018/defeating-a-problem-pathogen.html
https://www.agroscope.admin.ch/agroscope/de/home/themen/lebensmittel/sicherheit/dienstleistungen/staphylococcus-aureus.html
https://www.agroscope.admin.ch/agroscope/it/home/temi/derrate-alimentari/sicurezza/dienstleistungen/staphylococcus-aureus.html
https://www.agrarforschungschweiz.ch/wp-content/uploads/2019/12/2019_06_2475.pdf
https://www.agrarforschungschweiz.ch/wp-content/uploads/pdf_archive/2019_06_f_2475.pdf
https://doi.org/10.3168/jds.2017-12820
https://doi.org/10.3168/jds.2018-15181
https://doi.org/10.1128/AEM.02662-20
https://doi.org/10.4315/JFP-19-600
https://doi.org/10.3168/jds.2022-22158
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Thank you for your attention

Hans-Peter Bachmann

hans-peter.bachmann@agroscope.admin.ch

Agroscope good food, healthy environment
www.agroscope.admin.ch
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