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Some key figures I I

 3rd largest cheese producer in the world

* 46 PDO cheeses (Protected Designation of
Origin)
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35% of cow’s milk

production is transformed
into cheese by:

* more than 2,000
farm producers

 more than 500
industrial facilities

€8 billion in annual
revenue

 16% of cheeses are made from raw milk

* The world’s biggest cheese consumers, with
more than 26 kg per person per year




WHY MEASURE MILK CHEESE-MAKING PROPERTIES USING MIR?

What is cheese-making ability? It's milk’s ability to be transformed into cheese

Why manage cheese-making ability? To produce milk suited to its intended use, anticipate
and adjust technological parameters during processing, and generate added value (yield,
sensory quality, etc.).

Is looking only at fat and protein content enough? No ‘
H-mm
Explanation of variability in Explanation of variability in curd /ﬂ*
curd yield in dry matter firmness for pressed cooked cheeses = MIR offers the
(individual milk samples) (individual milk samples) opportunity to
Residual Residual characterize milk
10%. 14 A’ Fat + cheese-making
Other mm: Protein properties quickly
components Other milk 34%
(protein ‘ components and at low cost.
profile, (protein profile,
micelle size, Fat + micelle size,
calcium, ~_Protein calcium, etc.)
etc.) 72% 52%

18%
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Enzymatic coagulation properties
(monitored using Formoptic) in models for
Soft Cheese (SC) and Pressed Cooked Cheese (PCC)
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Firmness index (volt x10)
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« Coagulation time (R)

» Gel structuring speed (Tg10, K10/R)
« Gelfirmness (aR, a2R)
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FROM'MIR INDICATORS TO BE PREDICTED BY MIR

R
Theoretical laboratory cheese yield
(method of Hurtaud et al., 1995)

whey dry matter X whey weight
1- : — x 100
milk dry matter X milk weight

with a single renneting condition

+ rennet

Fresh curd yield CYyosp, (%)
(curd weight / milk weight) x 100

Curd yield in dry matter CYp,, (%)




— MILK SAMPLES USED TO DEVELOP PREDICTION EQUATIONS

i idele
N samples N samples A single set of !
l : with spectra & ref. data with spectra & ref. data equations that Performances
equations / scale , . .
that applies only in <~ m 250 susuiataym 724 apzlg:?easc;gss on validation set
brgne%nitnb;:-:;gﬁe_ P “, 100 ('i 423 multiple -II-IE-EEI
C < breeds and in 1
omté context <« ﬁ 70 ﬁ 185 various CYresh 35

production CYpm 353 --
Qm - contexts
CAOMMR + E8 74 Ui aR pcc 120  0.73 -

W  +overimikqual

1 set of

aR ¢ 311
a2R o 308 0.68 1.78

K10Rs 363 ISRl 1.63

R?*: Proportion of total variability
explained by the equation
Performance deviation ratio

(RPD = sd/o,): Dispersion of m

reference data /prediction error
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FROM'MIR equations
available on a large scale
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Implemented in the French
OptiMIR MROs Information
System since 2019
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Recording

Member of the GIEE European Milk Recording
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PREDICTION EQUATIONS, MIR SPECTRA - WHICH APPLICATIO

Millions of spectra collected
in routine every year
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Milk Recording:
~13 M spectra (1.5 M dairy
cows in 20,000 farms)

Quality-based milk payment:
~ 8 M spectra (44,000 farms
collected every 48 hours)

Daily analyses in cheese

production plants

/

A great

opportunity to:

Better characterise the
cheese-making
potential of milk

Guide animal selection
Develop new indicators
for advising dairy

farmers

Optimise cheese-
making processes

Improve the efficiency
of the cheese industry




-l WHAT DO STAKEHOLDERS IN THE SECTOR EXPECT?
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B3 QUALITY & PROCESSING

( 3 Maintain the quality \ .- Support herd \
of cheeses Y, \ \/ management )
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Link data to
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APIS-GENE nf[]ﬁ ECONOMY & DAIRY SECTORS

Summary of findings from I/ Better remunerate ¥ I/ Generate -\| .'/- Provide economic S
focus groups held in four '\ the qullity of milk -\ added value AN benchmarks j

French cheese-producing ;\—, o E= St
regions: Normandy, the - Structure Support PDO schemes | Etﬂnsﬂm; th-I“nk ) Territory-based \\
Savoy Alps, the Vosges e e e ) ool e Spoach /

Mountains and the Massif
Central in 2024-2025



/. FROM'MIR EQUATIONS AS BASIS FOR DAIRY HERD IMPROVEMENT
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CYfresh
CYou ESTIMATION
.EE@__. o § | — OF GENETIC
AR sc PARAMETERS
azR ¢
K10/R o
Heritabilities
0.6
© Abondance v' Moderate heritability estimates that are consistent
PC =05 g oL Brown Swiss across breeds and accurate
0.4 2 © Holstein
B g § E 8 8 © Jersey v Genetic correlations:
MY =>0.3 @ g : E © Montbéliarde « High between FROM'MIR traits (0.62 to 1)
0o ©Normande * High between FROM'MIR traits and fat and
SCC = © Simmental protein content (0.36 to 1)
0.1 © Tarentaise * Moderate between FROM'MIR traits and milk
. © Vosgienne yield (-0.25 to -0.65)
OY, .. Yy, 3Ry 3R a2Re KIO/R * None between FROM'MIR traits and SCC (-0.04)

N cows = 1,699 to 1,141,657 dependmg on the breed
N samples = 13,020 to 9,068,638 depending on



FROM'MIR EQUATIONS AS BASIS FOR DAIRY HERD IMPROVEMENT

IMPLEMENTATION

SINGLE-STEP

GENOMIC
EVALUATIONS

HlR
7@' m FROMA4ALL
project

: : = ‘ funded by

_ Pilot evaluation carried out for the other 8 breeds &

A S_Y"thet'c genomic (N cows = 2,234 to 2,568,184 depending on the breed) AV
index has been APIS-GENE
available for the ‘,

Montbeliarde breed Deployment of routine evaluation _ . e,
since 2022 Scheduled for 2027 project funded by = LAEE=




— THE DEPLOYMENT OF FROM'MIR INDICATORS CONTINUES
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* Need for « real-world »
references to support adoption

-* 2 ONGOING R&D PROJECTS
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MICROBIOLAIT
Next steps in the Franche-
Comté pilot area

4

Disseminate the FROM'MIR
indicators at herd and cheese
vat level to develop tools to
support production plants in
improving cheese quality

* Moving from pilot studies to
sector-wide deployment

FromACT
Scaling Up to National
Deployment

Collaborative regional approach
involving four demonstration
areas and strong engagement
from cheese sector stakeholders
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WHAT RESULTS CAN WE EXPECT?

Guidance on @

Using existing T HERE R interpreting _
knowledge =1 ! these new 4 "\ * Dairy
T o TS " / indicators \ O Guidelines farmers
Building on the/ e _ \ * Cheese
experiezc_e """ Demonstration - g:g port makers
acquired Iin of the added & . _
Franche-Comté\ 516 |8 value provided 22:\:?:92 « Advisors
n \ e Labs
Monitoring of e— iR Testimonials /" | O Training :
industrial and farm- * Trainers

on their use \_ materials )

based pilot plants

s Rl RESULTS EXPECTED IN ‘2029'

" CASDAR ALIMENTAIRE
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TAKE HOME MESSAGES

v MIR spectroscopy, a rapid and routinely implemented technology,
can now be used to predict milk cheesemaking properties

?
@ 5L * Across different breeds and production systems
« At multiple scales, from individual cows to bulk milk and cheese vats

v Large-scale deployment is already underway through collaborative
projects involving stakeholders across the entire dairy chain

» From on-farm milk production to cheese manufacturing

S|
M m& v'Next challenge = assess the added value of FROM'MIR
indicators for dairy and cheese sectors
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Thank you for your attention!

Questions ?

Marine.gele@idele.fr
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