Solvent-Free Recovery of Functional Caseins from Dairy Side-Streams for Circular One-Health
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Background: Methods:
Worldwide dairy output has risen steadily for more than a decade!”, yet almost one- Casein extraction: Freeze-drying
fifth of the milk handeled in the European supply chain never reaches consumers". o | ‘
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Significant losses arise from (1) withdrawal milk containing antibiotic residues™, (11) and Acid =
clinical and sub-clinical mastitis that drives somatic-cell counts and bacterial loads Wheole Milk /' Se;;‘;fion @/
beyound regulatory limits', and (iii) spoilage during storage, transport or heat J'
treatment'”. Milk waste, however, is an untapped feed-stock rich in casein (~80 % of |
total protein™) and in growth factors such as EGF, IGF and bFGF, all biomolecules PhVSitFal/ Thef{“i“ﬂl o —
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therefore offers a sustainable route to high-value biomaterials. Skimmed milk e |
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Main Goal:
Explore a solvent-free, acid-precipitation process to recover casein from four types of Characterization:
milk: skimmed milk (SM), whole milk (WM), antibiotic-contaminated crude milk Yield quantification; - |
: - - : Emulsifying and foami ity;
(ACCM) and spolied skimmed milk (SSM) and benchamark the resulting “eco- F?FRSISIZ:Cltgr :n DTG EAPEEY
caseins’’ against commercial bovine casein (CCM). DSC and TGA analysis.
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contaminated Milk : s ’77 ’ ’ Figure 1: Emulsifying capacity of the “eco-caseins” in sweet almonds o1l (OA), olive Figure 2: Foaming properties of the “eco-caseins” in phosphate
: oil (OB) and sunflower o1l (OC). buffer saline solution.

Table 1: Extraction yields of the “eco-caseins” from 4 types of milk: skimmed
milk (SM), spoiled skimmed milk (SSM), whole milk (WM) and antibiotic-

contaminated crude milk (ACCM). profile of control; exhibited poor foaming capacity;
 Residual lipids depress performance for CWM and . CSM and CSSM produced abundant,

« SM and SSM-derived caseins match the emulsifying . Caseins obtained from fat-rich milks

- Fat in milk increased the yield;
. Potential protein degradation in spoiled milk; CACCM; stable foam similar with the commercial

. Potential de-fating problems in ACCM - All emulsions reach a steady layer after 24 h, control.

extration process. independent of casein source.
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lost the most; CWM, the least.

« Regarding degradation (b), CSSM had the lowest

Figure 3: Absorbance FTIR spectra of the “eco- - The peaks (a)a (b) and (C) mlght be related to casein

caseins’. ion'"”! = | . . M;
denaturation”™ = only notourious in CCM; stability. CWM showed the highest Ti, Tmax, and
. All spectra showed amide I (1655 ¢cm-') and « In the second heating, the peaks (d) and (e) are residue.

amide II (1545 cm™) bands. observed i the CWM and CACCM, near the « CACCM had smmilar thermal stability to CSM —
.« CWM and CACCM also displayed fat peaks temperatures of fat melting transitions seen in the first contamination  didn’t  significantly  affect
near 3000 cm~' — residual fat content. heating. degradation behavior.
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