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Elasticity and the state of hydrated water of fish meat gel

1. The effect of the addition of amino acids on dielectric property

by

Kyoko HIRAOKA*, Tetsuo YOKOYAMA*,
Yukinori NOZAKI**, and Yoshiaki TABATA**

The effect of the addition of several amino acids on the dielectric properties of fish meat gels at dif-

ferent water contents were studied as a part of the investigation of jelly strength of fish meat gels and

the state of water. From the plot of dielectric constant against water content, it was clarified that

there were three hydrated states in all samples. At low water content, loss peak shifted toward lower

frequencies as the water content increased in relation to the binding of hydrated water. On the con-

trary, at high water content, the loss peak shifted toward higher frequencies as the water content in-

creased owing to the usual plasticizing effect. When amino acids containing ionic groups were added

to the fish meat gel at 84 % water content, dielectric constant increased and jelly strength decreased

from those values of reference sample (no addition). The addition of amino acid with SH group

resulted in the highest jelly strength among all amino acids probably owing to the formation of S—S

crosslinking.
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Fig. 1 Frequency dependence of ¢ of Glu-Na—Mf

gel at 25°C at different water contents : O

7.27%, @10.91%, A 16.41%, A 20.98%, O
25.63%, and ® 39.93%.
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Fig. 2 Variation of ¢ of Glu-Na—MTf gel as a func-
tion of water content at 25°C at different fre-
quencies: O 106Hz, @ 105Hz, and 2 103Hz
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Fig. 3 Fréquency dependence of ¢" of Glu-Na-Mf
gel at 25°C at different water contents (sym-
bols as in Fig. 1).
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Fig. 4 The effect of plasticizer content (given as %
plasticizer) on the loss index of a polar
polymer as a function of frequency (room

temperature).
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Fig. 5 Effect of added amino acids on frequency dependence of &' of Mf gel with 10 % water content at 25°C: O
control, ® Glu—Na, A Glu—NH,, 4 Lys-HCl, v CySH, OGly, and ® His.
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Fig. 6 Effect of added amino acids on frequency dependence of &" of Mf gel with 10 % water content at 25°C (sym-

bols as in Fig. 5).
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Fig. 7 Effect of added amino acids on frequency dependence of &' of Mf gel with 20 % water content at 25°C (sym-
bols as in Fig. 5).
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Fig. 8 Effect of added amino acids on frequency dependence of &” of Mf gel with 20 % water content at 25°C (sym-
bols as in Fig. 5).

10 10
8t sk
- "
6 6
|
i 4 1 1 1 Ll 1 1 1
0 102 10 10% 108 0 102 10*  10° 108

Frequency (Hz)

Frequency (Hz)

Fig. 9 Effect of added amino acids on frequency dependence of ¢ of Mf gel with 35 % water content at 25°C (sym-
bols as in Fig. 5). .
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Fig.10 Effect of added amino acids on frequency dependence of ¢” of Mf gel with 35 % water content at 25°C (sym-

bols as in Fig. 5).
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Fig.11 Effect of added amino acids on frequency dependence of s of Mf gel with 85 % water content at 25°C (sym-

bols as in Fig. 5).
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Teble 1. Effect of amino acids on the elasticity of Mf

gel
System pH Jelly strength
(g cm)

control 7.03 116
Na-Glu 7.02 117
Glu-NH, 7.14 113
His 7.18 132
Lys-HCl 7.11 107
Gly 7.05 131
CySH 7.18 229
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