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Milk protein profile and cheese-making

Milk protein profile has a major impact on the cheese-making process:

Dalgleish, D. G. (1993)

v" Itinfluences the reactivity of milk to the rennet action &G O

v’ It determinates the casein micelles size g}% {}Q :”,j :
v’ It affects the minerals distribution in milk
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Introduction Conclusions

Milk protein fractions strongly affect the patterns Variations in milk protein fractions affect the efficiency
of coagulation, curd firming, and syneresis of the cheese-making process
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The aim of the present work was to analyse the relationships
between the detailed protein profile, the composition, and the
and cheese-making ability traits of goat milk identifying

the latent factors controlling them.
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Experimental design

» 133 goats reared in Sardinia region
» 6 different breeds

1. Camosciata delle alpi
Saanen
Murciano-granadina
Maltese

Sarda

6. Sarda primitiva

O A OB

» 23 farms with different management and size
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Reversed-Phase High-Performance Liquid Chromatography

\

Goat milk HPLC s ™ Protein
preparation analysis with ~ “« »/ quantification
RP column b ’
Milk protein Chromatogram

solution integration



. . Materials and Results and .
Introduction Aims . . Conclusions
Methods Discussion

Milk composition analysis

e

Fat
Protein
Casein
—> MilkoScan FT6000 — Lactose
Urea
pH
NaCl

—

—> Fossomatic 5000 Em==) Somatic cell count ) Somatic cell score (SCS)
(SCC) [log,(SCC x 107°) + 3]

—> BactoScan FC150 I:> Total bacterial count I:> Logarithmic bacterial count (LBC)
(TBC) [log,,(TBC/1,000)]
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Traditional milk coagulation properties:

* RCT: rennet coagulation time (min)
k,o: time to curd firmness of 20mm (min)

A39,45,60: CUrd firmness at 30, 45, and 60 min (mm)

- R
i - =~

1. Milk sample 2. Rennet solution 3. Start coagulation 4. Checking coagulation 5. Exporting milk
preparation addition recording records coagulation
(10 mL on heated rack) (51 IMCU/ L of milk) properties
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Modeling curd firmness and syneresis

A e m e mmmm—m—————— E:!:.' ................... >
CF, = CF,, x {1-g ¥ {+AT) y grlzaxitAcT)
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RCT,, K Tirse, min Bittante et al., 2013

RCT,,: rennet coagulation time estimated from equation (min)
ke : curd-firming instant rate constant (% x min)
ksg: Syneresis instant rate constant (%x mint)

CF, : asymptotic potential maximum value of CF at infinite time (mm)
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9-MilCA cheese-making procedure

1) Sampling 9 mL of
milk and rennet
addition

3) Curd separation N
from whey ® Y

L‘ 2) Milk coagulation . T
~ and curd cutting 4) Milk and whey *
and cooking comp95|t|on
analysis

Cipolat-Gotet et al., 2013
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9-MilCA cheese-making procedure

Cheese yields

curd weight (g)

%CY curp = x 100

milk weight (g)

milk TS (g) - whey TS (g)
%CYso1ps = x 100
milk weight (g)

milk WT (g) - whey WT (g)

%CY \water = x 100

milk weight (g)

Nutrients recoveries
milk prot (g) - whey prot (g)
RECproremn= x 100
milk prot (g)
milk fat (g) - whey fat (g)
REC A= x 100
milk fat (g)
milk TS (g) - whey TS (g)
RECsou0s = x 100
SOLIDS milk TS (g)
milk En (kJ) - whey En (kJ)
RECengray™ x 100
FNERGY milk En (kJ)
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Statistics: Latent factor analysis in R environment
Latent factor
1
Latent factor
2
3

Latent factor

Milk detailed
protein profile

Milk composition

Milk coagulation
traits

Milk cheese-making
traits
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Casein & Curd-firming ‘
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Casein & Curd-firming l l
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Take at home message

v’ Protein profile has an important relationships with the cheese-making ability

traits of goat milk
1. Quantitatively (g/L): positive for all the casein fractions (in particular 3-CN and k-CN)
2. Qualitatively (%CN): almost indipendent

v’ There are important effects of the protein fractions genetic variants that
should be addressed

v’ These information can be used for construction of future guidelines of animal
selection for the improvement of goat cheese production
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Genetic variants identification

Blood

Protein

fraction Genotype
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