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Incompatibility of Casein-Alginate Mixtures
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Abstract

Phase separation is the typical phenomenon in protein-polysaccharide mixtures because of thermodynamic
incompatibility between two macromolecules. Phase separations of casein-alginate-water systems were
investigated by using phase diagram under varying pH (6, 8 and 10) and NaCl concentrations (0, 0.25 and 0.5
M). Incompatibility decreased with increasing pH and decreasing NaCl concentration. Molecular weight of
alginates did not significantly affect the phase diagram of casein-alginate-water systems. The results strongly
suggested that compatibility of casein and alginate involved electrostatic interactions.
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Fig. 1. Phase diagram of casein-alginate (Kelgin LV)-
water system at pH 8 and 0.5 M NaClL. The region
under the binodal curve ([Z]): one-phase mixed solutions,
The region above the binodal curve (CJ): two-phase sys-
tems.
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Table 1. Critical points and phase separation thresholds of casein-alginates-water systems

Conditions Critical point Separation threshold
Alginates pH NaCl (M) Cor (%) Cps (%) Cpr (%) Cps (%) Total (%)
XL 6 0 - - 1.8 1.41 3.21
0.25 44 0.54 1.8 0.86 2.66
0.5 4.8 0.65 1.7 1.00 2.70
XL 8 0 4.6 0.68 1.7 1.19 2.89
0.25 4.7 0.52 1.2 1.70 2.90
0.5 38 0.74 1.2 1.38 2.58
XL 10 0 5.8 0.68 35 1.04 4.54
0.25 37 0.84 1.9 1.40 3.30
0.5 3.6 0.58 14 0.98 2.38
LV 6 0 43 0.72 2.2 1.12 332
0.25 29 0.82 1.0 1.15 215
0.5 38 0.58 1.2 1.11 231
LV 8 0 4.8 0.60 1.6 1.12 2.72
0.25 5.1 0.42 1.6 0.86 2.46
0.5 32 0.60 1.1 1.09 2.19
LV 10 0 5.1 0.83 2.4 1.50 3.90
0.25 33 0.64 1.7 1.10 2.80
0.5 2.8 0.88 1.0 1.42 242
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Fig. 2. Phase diagrams of casein-alginate (Kelgin XL)-
water systems. A: 0 M NaCl, B: 0.25 M Na(Cl], C: 0.5 M
NaCl
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Fig. 3. Phase diagrams of casein-alginate (Kelgin LV)-
water systems. A: pH 6, B: pH 8, C: pH 10
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