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Effect of Polyphosphate Salt on Gel Forming Ability of Walleye Pollack
Frozen Surimi in relation to Frozen Storage
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Kunihiko Samejima,*! and Ken-ichi Arai*!

The frozen surimis were prepared on addition of 8% sorbitol (S) or 0.25% sodium poly-
phosphate (P), or their combination (SP), and stored at —25°C for 8 months. The quality of the
frozen surimis was evaluated by determining breaking strength (BS), breaking strain (bs), and gel
stiffness (GS) of the two-step heated gels. The results obtained were as follows:

(1) The quality of the gel formed from the surimi with SP was much superior than those of the
others. Even if the P was mixed at a grinding step with NaCl, the quality of the gel formed was com-

patible to that from the surimi with SP.

(2) Inparticular, the bs of the gel from the surimi with SP was of much higher value, although
the effect of P reduced when the gel was formed from frozen surimi with S after long-term storage.
(3) The linear relations between the BS and the GS (=BS/bs) were very close between the
two types of gels formed from the surimis with SP, while that of the gel formed from the surimi with

S alone was clearly different.

These results indicated that a role of the P in the frozen surimi was to improve the quality of the

two-step heated gel by a reinforcement of bs.
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Table 1. Preparations of frozen surimi with various additives

Lot Additives in frozen surimis Additive mixed at salt grinding step Abbreviation
A None N
B 0.25% Na polyphosphate P
C 89 sorbitol S
D 8% sorbitol 0.25% Na poly- Sp
phosphate
E 8% sorbitol +0.25% Na polyphosphate S+P

Na polyphosphate: food additive; Polyphosphate 2-D (Takeda Chem. Ind. Co.)
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Fig. 1. Breaking strength and breaking atrain of two-step heated gel formed from frozen surimis with various

additives as a function of preheating time at 25°C (a, b) ot 40°C (c, d).

(A) immediately after freezing; (B) 1-month frozen storage; (C) 3-months frozen storage; (D) 6-~months
frozen stroage.
Frozen surimis were prepared from walleye pollack with and without addition of sodium polyphosphate and
sorbitol, and stoted at —25°C for up to 6 months. Preparation of two-step heated gel was conducted as fol-
lows: Frozen surimi was thawed, minced by using a silent cutter for one minute, mixed with 3% sodium chlo-
ride, and ground by silent cutter for 12 minutes. The temperature of the salt-ground meat was maintained at
9°C or below. The salt-ground meat was then stuffed into a polyvinylidene chloride tube (¢48 mm) and pre-
heated at 25°C or 40°C for various times, followed by heating at 90°C for 30 minutes. The kamaboko gel
formed by a two-step heating was sliced at 25 mm thickness and subjected to assessment of breaking
strength (g) and breaking strain (cm) with a rheometer (Fudoh NRM2002) using a spherical plunger (¢5
mm).

Additives: 0, Frozen surimi with no additives; ®, Frozen surimi with 8% sorbitol; A, Frozen surimi with
0.25% sodium polyphosphate; A, Frozen surimi with 8% sorbitol+0.25% sodium polyphosphate; O, To
frozen surimi with 8% sorbitol, 0.25% sodium polyphosphate was added at grinding step with 3%NaCl.
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Fig. 2. Characteristic relationship between gel stiffness and breaking strength of two-step heated gel formed
frozen surimi with various additives after storage for 3 months.
The preparations of frozen surimi, two-step heated gel through preheating at 25°C (a) and 40°C (b), and
the assessment of the gel were conducted as in Fig. 1.
Additives: m, Frozen surimi with 89 sorbitol; A, Frozen surimi with 8% sorbitol+0.25% sodium poly-
phosphate; O, To frozen surimi with 8% sorbitol, 0.25% sodium polyphosphate was added at grinding step

with 3% NaCl.
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Table 2. Relation between breaking strength (BS) and gel stiffness (GS) of two-step heated gels formed
through preheating at 25 or 40°C from frozen surimi mixed with sorbitol (S) and Na polyphosphate (P)

i o =ax+b
tempoatuge Lot Storage at25C  pggitivest N (y:BS x:GS) 1 [GSle [GSIEe

(C) a b (10-3)

A 0 s 33 22  —358 0987 166  6.02

Sp 30 1.9 —205  0.993 106 9.43

S+P 31 21  -253 0993 122 820

B 1 S 41 2.2 —390  0.994 180 5.56

2 SP 48 19  -237 099 122 820

c 3 S 42 19  -327 0989 174 575

SP 31 19  -231 0997 123 813

S+P 37 1.9 —239  0.997 126 7.94

D 6 S 46 1.9 —338  0.998 174 5.75

SP 41 1.8 —223  0.998 121 8.26

A 0 S 21 2.5 —493  0.877 201 4.98

SP 27 32  -576 0921 180 5.6

S+P 28 2.7 —448  0.879 166 6.02

B 1 S 25 2.7 —611  0.987 223 4.48

0 SP 16 32 593 0966 185 541

C 3 S 20 2.5 —586  0.999 231 4.33

SP 19 2.5 —449  0.996 178 5.62

S+P 18 33  —661 0993 202 495

D 6 S 18 2.6 —613  0.999 235 4.26

SP 14 2.3 —373  0.995 163 6.13

On the basis of the data shown in Figs. 2 and 3, a regression line was fitted using the least squares method. [GS]zd.., values were ob-
tained by extrapolating the linear relation between BS and GS to zero value of breaking strength.

* see the details in Table 1.
N: Number of test.
r: Correlation coefficient.

BS: Breaking strength (g)
bs: Breaking strain (cm)
GS: Gel stiffness (g/cm)
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Fig. 3. Characteristic relationship between gel
stiffness and breaking strength of two-step
heated gel formed from frozen surimi with vari-
ous additives after storage for 8 months.

The preparations of frozen surimi, two-step
heated gel through preheating at 25°C, and the
assessment of the gel were conducted as in
Fig. 1.

Additives: ®m, Frozen surimi with 8% sor-
bitol; A, Frozen surimi with 8% sorbitol
+0.25% sodium polyphosphate; O, To frozen
surimi with 8% sorbitol, 0.25% sodium poly-
phosphate was added at grinding step with 3%
NaCl.
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Table 3. Relation between breaking strength (BS) and gel stiffness (GS) of two-step heated gels formed
through preheating at 25°C from frozen surimi, which was frozen stored for long-term after mixing with sor-

bitol (S) and Na polyphosphate (P)

i o =ax+b
tgﬁfggef;&?e Lot SorAZeat25C  pugitives N (y:BS x:GS) 1 [GSls [GSTad.o

O a b (10-3)
A 0 S 33 21 -370 0993 178 5.62

SP 30 16  —116 0999 75  13.33

S+P 31 16  —-130 0997 83  12.05

B’ 3 S 42 17 -226 0993 133 7.52

25 SP 31 15  —114 0999 74 1351
S+P 37 15  -109 0997 71  14.08

c 8 S 42 18  -247 0996 141 7.09

SP 31 17  —150 099 87 1149

S+P 37 18  —213 0998 119 8.40

A regression line was fitted using the least squares method and the [GS]-1 values were obtained as in Table 2.

* see the details in Table 1.
N: Number of test.
r: Correlation coefficient.
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