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Influence 6f Sodium L-Glutamate on the State of Hydrated
Water and the Thermal Stability of Fish Myofibrils

Yukinori Nozakr and Yoshiaki TaBaTa

Carp myofibrils (Mf ) were added with various concentrations of sodium L-
glutamate ( Na-Glu ), and examinations were made of the relationship between
added concentrations of Na-Glu and bound water content in Mf or thermal stability
with the rate constant ( kp) for inactivation of myofibrillar Ca-ATPase as an in-
dex of the Mf in quality.

At the concentration range used in this study, bound water content in Mf showed
higher values for the addition of Na-Glu than no-additive Mf ( control ) ; it was
gradually increased with an increase in concentration of Na-Glu, and reached the
peak at the concentration of 2.0 mol, being slowly decreased at higher concentra-
tions. Log kp for Mf was always smaller for the addition of Na-Glu than control; it
was gradually decreased with an increase in concentration of Na-Glu, and reached
the peak (highest thermal stability ) at the concentration of 2.0 mol, being slowly
increased at higher concentrations. Some correlation was recognized to exist be-

tween bound water content in Mf and its thermal stability.

Key words : ")V % X Vi b1 7 A sodium L-glutamate; 4% % 7% thermal
stability; #&4&7K bound water; S FEMHE fish myofibrils; &7 B Ca-
ATPase (&% myofibrillar Ca-ATPase activity k
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Fig. 1. ARRHENIUS plot for the inactivation rate con-
stant (kD) of myofibrillar Ca-ATPase in the
presence of various concentrations of sodium
L-glutamate.

Carp myofibrils (state of Surimi, pH
7.0) was heated at various temperatures in
the presence of various concentrations of
sodium L-glutamate (0.1 — 3.0mol to 1kg of
myofibrils ; the amount of water in myofibrils
is 90.4 per cent) . The heat treatment was
stopped by cooling in ice-water and the loss of
ATPase activity during heat treatment was me-
asured. ATPase assay was carried out at 25°C
in a reaction medium containing 100mm KCl,
5mM CaClp, 25mM Tris-maleate (pH 7.0) , 1mM
ATP and 0.3—0.4mg/ml of protein. The rate
constant ( kb ) for inactivation of myofibrillar
Ca-ATPase was caluculated using the relation,
kb = (InC,— InC,) * 1/, where C, and C, are
the ATPase activities before and after ¢
second of heat treatment.
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Fig. 2. Analysis of differential scanning calorimetry
pattern. F, area corresponding to the evapora-
tion of the free water; B, area corresponding
to the evaporation of the bound water.
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Table 1. Effect of sodium L-glutamate on the amount of bound water and the rate constant (kD) for inactivation of

Ca-ATPase of carp myofibrils

Bound water kpx 108
System (g/100g of myofibrils) (sec™!, at 35°C)
Control 2.7 64.0
0.1 mol 7.6 27.0
0. 2 mol 7.9 20.0
0. 3 mol 8.1 17.0
0.5 mol 9.0 13.0
0.7 mol 9.8 11.0
1. 0 mol 12.5 6.0
1. 2 mol 15.1 3.0
1. 4 mol 17.9 1.8
1.6 mol 18.4 1.0
2. 0mol 18.5 0.7
2. 3 mol 13.9 1.5
2.6 mol 12.8 7.0
3.0 mol 10.4 8.0

The added amount of sodium L-glutamate was 0. 1—3. Omol to 1kg of myofibrils (the amount of water in myofibrils

was 90. 4 per cent).

The amount of bound water in myofibrils was obtained from differential scanning calorimetry shown as in Fig. 2. The
data shown Fig. 1 was used to calculate the kD values for myofibrillar Ca~-ATPase at 35°C.
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Fig. 3. Effect of sodium L-glutamate on the amount of

bound water and the logarithm constant ( kD )
for inactivation of Ca-ATPase of carp myofib-

rils.
(@), bound water; (O), &b at 35°C.
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