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Abstract

Proteins and polysaccharides are major food macromolecules. Generally, the mixture of these macro-
molecules can be separated into two phases because of their thermodynamic incompatibility. Phase
separ—ation is explained by equilibrium phase diagram, which comprises binodal curve, critical point,
phase separation threshold, tie-line and rectilinear diameter. Phase separation of protein-polysacc—
haride solution is affected by pH, temperature, ionic strength, molecular weight, molecular structure,
etc. Membraneless osmosis has been developed to concentrate protein solutions, using the phase di-
agram constituted by proteins and polysaccharides. Protein—polysaccharide mixtures are very promising
fat mimetics because solution of mixtures forms water—continuous system with two phase—separated
gels, which give plastic texture and a fatty mouthfeel.
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Fig. 1. The behavior of proteins and polysaccharides in
multicomponent system(1).

FolA TEAZE v ERA, & AT 293
£ 34 (thermodynamic compatibility)e] A7) A =}
(56). = A7 ez LAyl cfehF fojo] E3HEo
Z7 e ] T A2 oA A Hr} o) uf vy
A i F2 o8 Ao 2484 Hed), o) &
oA 2l g gel<l ‘water-in~water(w/w) o BH <
2B 298 4 A9 gk 2448 £ 8k
3 A% & (equilibrium phase diagram)& e}l 4
ATH7-11).

Fig. 2= A7z A @Az} o737} 4o g)

— Binodal curve

w

. Rectilinear
E *  diameter

Polysaccharide (%)

Protein (%)

Fig. 2. Typical phase diagram for protein-polysac—
charide-water systems(10).
F: phase separation threshold; G: critical point
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Fig. 3. Phase diagrams of casein-alginate-water sys—
tems(16).
A 0 M NaCl}, B: 025 M NaCl, C: 05 M NaCl
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Fig. 4. Phase diagrams for systems(1).

(1) gelatin(MW=170kd)-pectin(MW=330kd, DE=62.7
%)-water at pH 6.0 and 40°C.

(2) gelatin—sodium alginate(MW=400kd)-water at
pH 6.0 and 40°C.

(3) gelatin-pectin(MW=330kd, DE=62.7%)-water at
0.5M NaCl and 40°C.

(4) gelatin-pectin(MW=23kd)-water at pH 6.0 and
0.5M NaCl.

(5) gelatin-pectin(MW=23kd, DE=57%)-water at pH
6.0 and 0.5M NaCl.

(6) gelatin-pectin(MW=330kd, DE=62.7%)-water at
pH 6.0 and 0.5M NaCl.

(7) gelatin-methylcellulose(MW=70kd)-water at 40

°C and 1=0.01.

(8) gelatin—methylcellulose(MW=70kd)-water at 40
°C and 1=0.05.

(9) gelatin-dextran(MW=2000kd)-water at pH 6.0
and 40°C.

(10) gelatin—dextran(MW=2000kd)-water at 40°C and
1=0.01.

(11) gelatin—dextran(MW=2000kd)-water at 40°C and
1=0.5.

(12) gelatin-dextran(MW=2000kd)-water at pH 6.0
and 0.5M NaCl.
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Fig. 5. Membraneless osmosis process(10).
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Fig. 7. The Sllmgel® system: a dispersion of gelled ge—
latin particles in a continuous galactomannan
solution(19).
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