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Heat-induced set-gel forming ability of composite surimi made from three species of fish

Shigeo SaTo, Wataru YUGE, Keiichi GoTo, the late Noboru KaTo, Ken-ichi ARAI

Abstract

Heat-induced set-gel forming ability of composite surimi made from three species of fish.

Frozen surimis of walleye pollack (WP), white croaker (WC), yellowback seabream (YS) were defrosted and mixed in
different weight ratios; WP:YS:WC were &:1:1 (H1), 4:2:4 (H2), and 2:2:6 (H3). The composite surimi was ground with 2.5%
NaCl, and prepared directly heated (90C, 30 min) and two-step heated gel (25~45C, 15~360 min and 90C, 30 min). The
breaking strength (BS) and breaking strain (bs) were measured, and gel stiffness (Gs=BS/bs) was calculated. The
preheating-time dependent increase in BS vs Gs plots of two-step heated gel was used for evaluation of heat-induced set-gel

forming ability.

Suitable preheating-temparature for inducing the set-gel formation was found to be dependent on the composite ratio of
surimis. It was suggested to be around 25 ~ 30C for H1, 30 ~ 35C for H2, and 35 ~ 40C for H3, respectively. Naturally,
rheological characteristics of the set-gel were largely dependent on major fish species in composite surimi. The bs value of
the set-gel rised in the order of that made from H1>H2>H3 surimi, as compared between the set-gels at an identical value of
BS. It was also found that the maximum values of BS and Gs of the set-gel were in direct proportion to the protein
concentration in the composite surimi, which falled in the order of that made from H1<H2<H3.
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Table 1 Proximate composition and pH of frozen surimis used for making composite surimi

Frozen surimi (Grade) Moisture (%) Protein (%) pH
Walleye pollack (FA) 78.9 12.8 7.2
Yellowback seabream 77.1 13.6 7.2
White croaker (a) (SA) 78.2 13.9 7.3
White croaker (b) (SA) 80.5 12.4 7.0

FA: Fresh A grade < SA: Special A grade
(a), (b): Different lots
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Table 2 Composite ratio of surimis

Composite ratio

Frozen surimi

H1 H2 H3
Walleye pollack 8 4 2
Yellowback seabream 1 2 2
White croaker 1(a) 4(b) 6(b)

(a), (b): Different lots

Table 3 Proximate composition and pH of composite surimis

Composite surimi Moisture (%) Protein (%) pH
H1 81.3 114 7.2
H2 79.7 12.6 7.1
H3 78.5 13.4 7.1
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Fig. 1 Preheating-time dependent changes in physical properties of two-step heated gel from composite surimi H1 and walleye pollack

surimi.

Frozen surimi was thawed and ground with 2.5% NaCl (w/w). The salt-ground meat was preheated at a constant temparature in the ranges
between 25-40C . The breaking strength (BS) and breaking strain (bs) were measured with a rheometer by using a spherical plunger at

¢5 mm.

Preheating temparatures: 25C (4), 30C (H), 35T (£), 40T (@).

Water added to salted paste: 42% (v/w) for composite surimi H1, 30% (v/w) for walleye pollack surimi.
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Fig. 2 Preheating-time dependent changes in physical properties of two-step heated gel from composite surimi H2 and white croaker

surimi.

Frozen surimi was thawed and ground with 2.5% NaCl (w/w). The salt-ground meat was preheated at a constant temparature in the ranges
between 30-45C. The breaking strength (BS) and breaking strain (bs) were measured with a rheometer by using a spherical plunger at

¢5 mm.

Preheating temparatures: 30C (H), 35C (£), 40C (@), 45C (O).

Water added to salted paste: 30% (v/w) for composite surimi H2, 30% (v/w) for white croaker surimi.
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Fig. 3 Preheating-time dependent changes in physical properties of two-step heated gel from composite surimi H3 and white croaker

surimi.

Frozen surimi was thawed and ground with 2.5% NaCl (w/w). The salt-ground meat was preheated at a constant temparature in the ranges
between 30-45C. The breaking strength (BS) and breaking strain (bs) were measured with a rheometer by using a spherical plunger at

¢5 mm.

Preheating temparatures: 30C (H), 35C (£), 40C (@), 45C (O).

Water added to salted paste: 22% (v/w) for composite surimi H3, 15% (v/w) for white croaker surimi.
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Fig. 4 Preheating-time dependent increases in BS vs Gs plots of
two-step heated gels from composite surimis.
The same data shown in Fig. 1-3 are cited for illustrating a linear
relation.
(A) Preheating at 30C () and 35T (2).
Composite surimi H1: a full line.
Walleye pollack surimi: a dotted line.
(B) Preheating at 35C (£) and 40C (@).
Composite surimi H2: a full line.
White croaker surimi: a dotted line.
(C) Preheating at 35C (2) and 40T (@).
Composite surimi H3 with 22% water added: a full line.
White croaker surimi with 30% water added: a dotted line.
White croaker surimi with 15% water added: a broken line.
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Table 4 Preparative conditions for heat-induced gel formation and physical parameters of heated gel products with their protein

concentration

Products
Preparative conditions for heat-induced gel
Two-step heated gel Directly heated gel
Composite
surimi Preheating ~ Water added Protein Maximum values
temperature to salted concentration
© paste (%) N BS(g)  bs(mm) Gs(g/cm) BS(g)  bs(mm) Gs (g/cm)
H1 30 42 8.0 538 17.1 315 178 13.3 149
H2 35 30 9.7 776 16.6 467 231 12.6 183
H3 35 22 11.0 826 15.9 519 272 11.9 229
*Protein concentration was calculated on the basis of protein content in composite surimi and amount of water added into salted meat
(paste).
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Fig. 5 Comparison of linear relations between BS vs Gs plots of two-step heated gels formed

from composite surimis.

The same data shown in Fig. 4 were refferred.
(H) Composite surimi HI.

Preheating at 30 and 35C: a broken line.
(@) Composite surimi H2.

Preheating at 35C: a full line.
(a) Composite surimi H3.

Preheating at 35 and 40°C: a dotted line.
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