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Effects of the Addition of Pregelatinized Starch on the Setting
of Walleye Pollack Surimi Paste
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Sciences, Hokkaido University, Hokkaido 041-8611, Japan

Salted surimi pastes were prepared by grinding walleye pollack surimi with 2.7% NaCl and a 30% water-
pregelatinized starch mixture. The salted surimi paste was set at 10°C for 0-3 days, followed by heating at 90°C for
30 min. During the setting, the breaking strength of the control paste without pregelatinized starch increased, ac-
companying the formation of cross-linked myosin heavy chains. The addition of pregelatinized starch decreased
the setting response and depressed myosin heavy chain cross-linking. Furthermore, the heat-induced gelation at

90°C was also depressed. Amylopectin was responsible for the inhibitory effect by pregelatinized starch on setting.

Amylose, unlike amylopectin, increased the breaking strength of the surimi gel.
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Fig. 1. Effect of pregelatinized corn starch on the textural properties of surimi gel. Walleye pollack surimi was ground with 2.7%
NaCl and either 30% water or a mixture of water and pregelatinized corn starch, and preheated at 10°C to induce setting, fol-
lowed by heating at 90°C for 30 min. Textural properties of the gel thus formed by the two-step heating were measured with a
rheometer equipped with a & 0.5 cm plunger at 25°C. ®, 30% water or Without starch; O, 25% water-5% pregelatinized corn
starch; A, 209 water-10% pregelatinized corn starch; 0O, 15% water-15% pregelatinized corn starch.
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Fig. 2. Effect of pregelatinized corn starch on the break-
ing strength of surimi gel. Walleye pollack surimi
paste containing pregelatinized corn starch was pre-
pared as described in Fig. 1, and preheated at 10°C to
induce setting (setting gel, dashed line), followed by
heatng at 90°C for 30 min (two step heating gel, solid
line). Symbols are the same as in Fig. 1.
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Fig. 3. Effect of pregelatinized corn starch on heat-in-
duced gelation at 90°C. The difference of breaking
strenght of two step heated-gel and that of setting gel
was calculated and plotted on the ordinate. The data
were quoted form Fig. 2. Symbols are the same as in
Fig. 1.
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Fig. 4. Effect of pregelatinized corn starch and EDTA on
surimi gel strength. The surimi paste containing vari-
ous amounts of pregelatinized corn starch in the
presence of 5 mM EDTA was incubated at 10°C prior
to cooking at 90°C for 30 min. Symbols are the same as
in Fig. 1.
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Fig. 5. Effect of pregelatinized corn starch on the
changes in myosin heavy chain during the setting of
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surimi paste. Walleye pollack surimi pastes with va-
ried amounts of pregelatinized corn starch were pre-in-
cubated at 10°C and then cooked at 90°C for 30 min.
Protein components were analyzed and estimated by
SDS-PAGE and quantitative densitometry. Dashed
line, myosin heavy chain monomer; soled line, compo-
nents larger than myosin heavy chain including its
polymers. Symbols are the same as in Fig. 1.
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Fig. 6. Effect of pregelatinized amylose and amylopectin
on the breaking strength of surimi gel. The surimi
paste containing various amounts of pregelatinized
amylose and amylopectin were incubated at 10°C prior
to cooking at 90°C for 30 min. Dashed line, amylopec-
tin; solid line, amylose. ®, Without starch; O, 2.5%
added; A, 5% added; o, 7.5% added.
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