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Relationship between the States of Water and the Thermal
Stabilities of Fish Myofibrils in Presence of Amino Acids

Yukinori NOZAKI and Yoshiaki TABATA

By adding various amino acids of 0. 2 mol/kg to carp myofibrils, the relations between
the states of water and the thermal stabilities were examined, from the standpoint of the
amount of bound water obtained from thermal analysis as to the states of water, consider-
ing the rate constant (kD) for inactivation of myofibrillar Ca— ATPase as an index of the
myofibrils in quality.

The amount of bound water with the myofibrils in case such acidic amino acids as
sodium asparaginate and sodium glutamate were added were greater than those in case
either other or no amino acids were added; and their zp values were very small showing
high thermal stabilities.
acidic amino acids of asparagine and glutamine, the basic amino acids of ornithine and

The amount of bound water with the myofibrils in case the

lysine, and the neutral amino acids (six kinds) such as glycine were added were greater
than those in the case of no amino acid added; and their &b values were smaller than those
in the case of no amino acids. The amount of bound water with the myofibrils in case
the basic amino acids of arginine and the neutral amino acids (five kinds) such as leucine
were added were almost the same as those of no amino acid added, but their kb values
were great showing low thermal stabilities.

The above—mentioned results suggest that the higher the thermal stabilities of the
amino acids, the greater are in most cases the amount of bound water; and the struc-
turalization of the water surrounding myofibrillar proteins due to the added amino acids

is an important factor to suppress the denaturation of the myofibrils upon heating.
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Fig. 1. Arruenws plots for the inactivation rate constant (kp) of myofibrillar Ca—ATPase in the presence of
amino acids.

Carp myofibrils (state of surimi, pH 7. 0) was heated at various temperature in the presence of various

amino acids of 0.2 mol/kg of myofibrils (water content, 90.4%). The heat treatment was stopped by cool-

ing in ice—water and the loss of ATPase activity during heat treatment was measured. ATPase assay
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was carried out at 25 in a reaction medium containing 100 mm KCI, 5 mm CaCl,, 25mm Tris—maleate
(pH 7.0), 1 mm ATP and 0.3—0.4 mg/ml of protein. The rate constant (kp) for inactivation of
myofibrillar Ca— ATPase was caluculated using the relation, kp = (InC, — InC,) I/¢, where Cy and C,
are the ATPase activities before and after £ second of heat treatment.
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Fig. 2. Differential scanning calorimetry curves for

water and carp myofibrils containing amino
acid.
The added amount of amino acid was 0.2
mol to 1 kg of myofibrils (water content,
90.4%). Numerals in parentheses indicate
sample weight. The heating rate was 5 C
min~!, and the analytical sensitivity was 16
mcal sec™!.
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Fig. 3. Analysis of differential scanning calorimetry
pattern.
F, area corresponding to the evaporation of
the free water;
B, area corresponding to the evaporation of
the bound water.
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The amount of bound water in myofibrils and the rate constant (kp) for inactivation of myofibrillar

Ca—ATPase at 35T in the presence of amino acids

Bound water

System

(g/100 g of
myofibrils)

kDx105
(sec™1)

Control

2.7

6.4

Monoamino dicarboxylic acid (Acidic amino acid)
Na—Asp

Na—Glu

Asp (NH,)

Glu (NH ;)

e ank
B = O W

o1 oo o
-N o O W

Diamino Monocarboxylic acid (Basic amino acid)
Orn

Lys

Arg

Cit

His

[ N
NellNo e G N

S O 00 1~
ENECNN N,

Monoamino monocarboxylic acid (Neutral amino acid)
Gly
Ala
Ser
Thr
Val
Leu
Ileu
Phe
Tyr
Trp
Pro
Hypro
Cys
Met

DO O W DO DD DD BB DD W O
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[N
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OO U1 00~ © O v =3 DD 00 > v v —

The added amount of amino acid was 0.2 mol to 1 kg of myofibrils (water content, 90.4%). The amount of bound
water in myofibrils was obtained from differential scanning calorimetry shown as in Fig. 2 and 3. The data
shown in Fig. 1 was used to caluculate the 4p values for myofibrillar Ca— ATPase at 35C.
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