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Llf Ny Newton viscous body

Fig. 1.

AL: deformation
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Creep curve and four elements models.
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Table 1. Effects of calcium on the elasticity, viscosity and
retardation time of potassium gel

CaCl, I O T 7 NN
(mM) (10°dynjem?) ~ (0dynjem?)  (sec) __(107poise) ~ (107poise)
Control 2.7 4.9 25 1.2 13.0
1 3.0 4.4 24 11 11.4
2 3.0 4.2 23 1.0 10.5
3 3.3 4.2 24 10 10.0
4 3.3 3.8 24 0.9 9.2
5 34 34 27 0.9 9.0
6 3.6 3.1 32 1.0 8.3
7 4.0 2.8 32 0.9 7.9
8 3.9 2.8 30 0.8 7.7
9 3.9 2.8 32 0.9 7.5
10 3.9 2.8 31 0.9 7.3
Control: 0.2% x-carrageenan, 39.4 mM KCl, 50 mM imidazole-HCl pH 7.0
Table 2. The elasticity, viscosity and retardation time of
potassium-gel and calciuma-gel
Ey Fon T i Vw
(105 dyn/cm?) (10 dyn/cm?)” B _Egg) (lO_?pgi_sq)_‘ _ (107 poise)
K-gel 2.3 4.4 27 1.2 9.7
Ca-gel 23 14 36 0.5 32
K-gel: 0.2% k-Carrageenan, 39.4 mM KCl, 50 mM Imidazole-HCl pH 7.0, stress 2 g.
Ca-gel: 0.3% x-Carrageenan, 6 mM CaCl, 50 mM Imidazole-HCl pH 7.0, stress 1g.
Table 3. Effects of caseins on the elasticity, viscosity and retardation
time of 394 mM potassium+18.3 mM sodium-+3 mM calcium
system gel
Ey I Fa 7 I~
(108 dyn/cm?) (10° dyn/cm?) (sec) (107 poise) {107 poise)
Control 33 4.2 23 1.0 8.8
1% Whole-Cn 36 45 23 1.0 14.2
1% as-Cn 3.1 4.8 20 1.0 12.6
1% p-Cn 3.2 44 27 1.2 9.6
1% #-Cn 3.8 5.2 23 1.2 19.6
Control: 0.2% k-carrageenan, 394 mM KCl, 183 mM NaCl, 3 mM CaCl, 50 mM imidazole-HCl

pH 7.0.
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Fig. 2. Effects of whey proteins on creep curve
of 39.4 mM potassium+18.3 mM sodium -+
3mM calcium system gel.

Control : 0.2% k-carrageenan, 39.4 mM KCl,
18.3mM NaCl, 3 mM CaCl,, 50 mM
imidazole-HCl pH 7.0 © o)

Added protein: Whole whey, protein @ o,

g-lactoglobulin X---x, Whole

casein A-——-A
Table 4. Effects of as-casein on the elastisity, viscosity and retardation
time of 39.4 mM potassium+9 mM sodium or 3mM calcium
system gel
]20 Z;I T ”1 s
L o (10°dyn/cm?) (105 dynfem?)  (sec) (107 poise) (107 poise)
9mM Control 2.8 44 24 1.0 12.8
Sodium 1% as-Cn 3.0 4.5 24 1.1 14.9
3 mM Control 34 4.3 24 1.0 9.8
Calcium 1% «as-Cn 3.2 45 24 1.1 16.3

pH 7.0.
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Control: 0.2% r-carrageenan, 39.4 mM KCl, 9 mM NaCl or 3mM CaCl,, 50 mM imidazole-HCl,
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Summary

The effects of potassium, calcium and milk pro-
teins on the rheological property of x-carrageenan
gel were investigated by creep measurement.

The #-carrageenan potassium system gel was a
tough gel which had a high elastisity (E;), viscosity
(71) of Voigt body and a high viscosity of Newton
body (7a).

system gel was a weak gel.

Inversely, the #-carrageenan calcium

By the addition of calcium in potassium system
gel, an increase in elastisity of Hook body (o)

‘and a decrease in E,, 7, 75 were observed. It

meant that the potassium system gel became more
rigid and brittle following the addition of calcium.

By the addition of casein in potassium, calcium,
sodium system gel, an increase in gel’s elastisity
(o, E1) and viscosity (7, n~) was observed. The
effect of casein components on x-carrageenan gel
was large in the following order: r-casein>as-
casein>> S-casein.

The effect of whey proteins on s-carrageenan gel
was less than that of any casein component.

The calcium binding ability of as-casein par-
ticipates in the interaction between as-casein and

g-carrageenan.



