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Effect of Na—gluconate on Characteristics of Two-step Heated
Gel from Walleye Pollack Surimi*!

Mizue Takeshita,*2 Tooru Ooizumi,*2 Yoshiaki Akahane,*2 Yo-ichi Abe,*3
Seiichi Kitagami,** Yuriko Murakami,*4 and Seishi Takenawa*5

The characteristics of the two-step heated gel from walleye pollack surimi added with sodium
gluconate (Na-gluconate) were investigated in connection with the progress of cross-linking reac-
tion of myosin heavy chain (HC). The salt-ground meats with 2.5% NaCl plus either 8% sorbitol or

Na-gluconate were preheated at 25°C or 40°C for v.

arious periods and were subsequently heated at

90°C for 30 min. There was no difference in the breaking strength of both two-step heated gels thus
prepared, while the breaking strain of the gel formed with Na-gluconate was lower than that formed
with sorbitol. Accordingly, the two-step heated gel with Na-gluconate was characterized as relative-
ly more hard but not elastic. The same trends were also observed in the two-step heated gels pre-
pared upon addition of Na-gluconate and NaCl by various ratios to adjust the Na+ concentration to
0.43 mol/kg. Although the addition of Na-gluconate decreased the progression rate of the cross-link-
ing reaction of HC in the gels during heating, the changes in the characteristics of the two-step heat-
ed gels did not depend on the progress of such reaction. The results suggested that the changes in
noncovalent interactions between proteins in the gels caused by gluconate ions largely contributed to

the gel characteristics.
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*6 Sodium dodecylsulfate polyacrylamide gel elecrophoresis.
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Fig. 1. Changes in breaking strength, breaking strain, and gel stiffness of two-step heated gels prepared from
salt-ground meats with Na—gluconate or sorbitol as a function of preheating time.

The washed meat prepared from walleye pollack was ground with 2.5% NaCl plus 8% of water (O), Na—
gluconate (), or sorbitol (A). The salt-ground meats were stuffed into a polyvinylidene chloride tube ($48
mm). The heating at 90°C for 30 min followed the preheating of the salt-ground meats at 25°C (A, B, C) or
40°C (D, E, F) by using a water bath. After cooling in ice water, the two-step heated gels were sliced at 25
mm thickness and assessed by measuring the breaking strength (g) and the breaking strain (mmm) by using a
reometer (Fdoh NRM2002]) equipped with a spherical plunger (¢5 mm). The gel stiffness was calculated

as (breaking strength/breaking strain).
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Fig. 2. Relationships between gel stiffness and breaking strength of two-step heated gels prepared from

washed meat with Na—gluconate.

The data and the symbols shown in Fig. 1 were used to illustrate Fig. 2-A. The relationships between the
gel stiffness and the breaking strength of the two-step heated gels prepared with 0% (0),5% (m), or 8%
(D) of Na-gluconate were also shown in Fig. 2-B. The protein concentration of the salt-ground meat was ad-

justed to the same by addition of water.
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Fig. 3. Effect of Na—gluconate on the relation-
ships between gel stiffness and breaking
strength of two-step heated gels prepared from
washed meat without adjustment of protein con-
centration.

The control gel was prepared from washed
meat of walleye pollack in the same manner as
in Fig. 1 except without adjustment of protein
concentration to the same by addition of water.
The relationship between the gel stiffness and
the breaking strength of the control gel (O)
thus prepared was compared with those of the
gel with 8¢ Na-gluconate (a) or sorbitol (A).
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Fig. 4. Effect of Na-gluconate on the relation-
ships between gel stiffness and breaking
strength of two-step heated gels in the
presence of the same concentration of Na+.

The frozen surimis containing 8% of sor-
bitol, 8% of Na—gluconate, or each 4% of Na—
gluconate and sorbitol were ground upon addi-
tion of various concentrations of NaCl to adjust
the Na* concentration to 0.43 mol/kg by using
a speed cutter (National MK-K7) for 2.5 min
at 4°C. The salt-ground meats were stuffed into
a plastic vessel with a cover and heated in the
same manner as in Fig. 1. After cooling in ice
water, the breaking strength and the breaking
strain of the two-step heated gels were meas-
ured by using a reometer (Yamaden RE3305)
equipped with a cylindrical plunger (¢5 mm).
The gel stiffness was calculated with the same
manner as in Fig. 1.
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Fig. 5. Changes in content of myosin heavy chain, cross-linked myosin heavy chains, and an unidentified com-
ponent of two-step heated gels prepared with Na-gluconate as a function of preheating time.
A portion of the two-step heated gels preheated through at 25°C was solubilized into 2% SDS-8 M urea—
29 mercaptoethanol-20 mM Tris-HCI (pH 8.0). The solubilized protein was applied to SDS-PAGE with
59 polyacrylamide gel by the method of Laemmli.’® The content of each component was measured by using
a densitometer (Shimadzu CS-9300). The content of the cross-linked myosin heavy chains was shown as the
sum of those as defined by Numakura ef al.® The symbols used were the same as in Fig. 4.
(A): myosin heavy chain (HC), (B): cross-linked myosin heavy chains ((HC),), (C): components migrat-

ing between HC and actin (HC>X;>A)
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