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tion when subjected to a setting**** process at 5-45°C,
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Quality Control of Gel-forming Ability in the
Manufacturing of the “Kamaboko”-3.
Effect of temperature and length of incubation period
of salted fish paste on the gel strength of kamaboko,
made from 3 different species of fish

Akihiko Hasmmoro*, Shin-ichiro Nisuroro*

and Noboru Karou**

Abstract

Comminuted mixtures of salt and fish muscle (surimi***) undergo a sol-gel transforma-
This process makes the texture of

the subsequently cooked gel product, kamaboko*****, more elastic. We demonstrated the
effect of the setting conditions (time and temperature) of salted fish paste on the texture of
kamaboko made from three different species of fish.

Salted fish paste gelled more rapidly as the setting temperature increased.  For kamabo-

ko made from Alaska pollack, excellent texture was obtained in a setting condition with a
temperature of 5-10°C for 8-16 h or at 25-35°C for 1-2 h.  For kamaboko made from white
croaker and tilapia, best results were obtained at 25-35°C for 2-6 h. At 5-10°C, these pastes
didn't gel and increments of gel-forming ability were not detected.

In the setting gel, myofibritlar Ca-ATPase and solubility of myofibrils in 0.5 m KCl

decreased and myosin heavy chain in myofibrillar proteins partially disappeared. It is
assumed that the denaturation of myfibrils possibly influenced the setting phenomenon.

These results showed that the setting process is a very important factor in the manufac-

turing of kamaboko to improve the gel texture.  The establishment of varied suitable setting
conditions for differing fish species and its strict control is necessary to insure excellent
quality for this fish produet.
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Surimi-raw fish paste obtained by washing and dehydrating the minced tissue, and then
grinding it with the addition of sugar and polyphosphate,

Setting-preservation of salted surimi at an appropriate temperature for a fixed amount of time.
kamaboko-Japanese style fish paste obtained by boiling the salt and surimi mixture.
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Fig. 1. Effect of the setting at 15-45°C on the jelly strength of kamaboko made from salted fish
paste of Alaska pollack.
The salted fish paste (5-8(C) was obtained by grinding the surinmi with 3% NaCl and
stufling 1t into casings (150 g/tube).  These samples were incubated in a water-bath av
157, 257, 35" and 45°C for 0-100 min and the jelly strength of these pastes was measured
at varying intervals (Ref. 7). Samples, incubated for 1h at 157, 257, 35°C, or 20 min 45
C, were subsequently cooked at 90°C for 20 min, and the jelly strength of kamaboko was
also evaluated.  Control is the sample that cooked at 90°C for 20 min without setting.
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Fig. 2. Effect of the setting at 5~10°C on the jelly strength of kamaboko made from salted fish
paste of Alaska pollack.
The experimental method and conditions were the same as in Fig. 1 exeept that the
setting was carried out - ab 5-10°C for 0-24 h and kamaboko was prepared from fish paste

incubated for 10 h at 5-10°C.
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Fig. 3. BEffect of the methods for incubation of salted fish paste on jelly strength of kamaboko,
The experimental method and conditions were the same as in Fig. 1 except that the
sample (150 g/easing tube) was incubated at 35°C in water-bath (dotted line), in steam-
bath (A), and in dry-house (C) for 100 min.  As a comparison, the setting at 35°C in
sten-hath was condueted for “itatuki-kamaboko™, made by kiling the salted fish paste
(300 g) upon a thin wood plate (13x5x 1 em), like a dome style (B).  Kamaboko was
prepared from the fish paste incubated for 15 min in each contrivance,
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Fig. 4. Changes in some properties of myofibrillar
setting.

proteins in the salted fish paste during the

As shows in Fig 1, the salted fish paste of Alaska pollack was incubated at 25°C for 7

h.

During the setting, the myofibrils were quantitatively prepared from 5 g of the paste,

and myofibrillar Ca-ATPase and its solubility in 0.5 M KCl were determined as deseribed

in Refs 4 and 9. 04 g of the paste was also dissolved in

90/
2 7o

SDS, 8 M urea, 29,

2-mercapto-ethanol, 20 mM Tris-maleate (pH 8.0), and applied to SDS-polyacrylamide

gel (59%) electrophoresis (Refs 13 and 14).

sponding to myosin heavy chain, was determined by densitometry.

Relative intensity of the stained gel, corre-
In this figure, these

indexes were expressed as the the relative values and the estimated values for 1009, were

as follows ;

Total myofibrillar Ca-ATPase activity (A )-120 gmol Pi/min 5 g paste
) } H g1

Solubulity in 0.5 M KCI ({0)-75%,

Solubility in above urea-SDS solution ([7])-100%,
Myosin heavy chain in myofibrils {relative intensity) {£A)-29%,

Jelly strength of the setting gel (B)-910¢g
Abbreviation used are; HC=myosin heav
sulfate,

v chain, A=actin, SDS=sodium dodecy
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Bffect of the setting conditions
{time-temperature) on the jelly
strength of kamaboko made from
salted fish pastes of Alaska pol-
lack, white croaker, and tilapia.
The experimental method and
conditions were the same as in
Fig. 1 except that the setting was
performed at 10-45°C for 0-100 h
using the salted fish pastes from 3
different species of fish. (@) Set-
ting gel, {~) Kamaboko.
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