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Abstract

The properties of surimi gel from bigeye snapper (Priacanthus
tayenus) and threadfin bream (Nemipterus bleekeri) added with phosphate compounds
(sodium pyrophosphate; PP, sodium tripolyphosphate; TPP and sodium
hexametaphosphate; HMP) at different levels (0, 0.05, 0.1, 0.3 and 0.5 % w/w) and
heated under different conditions were studied. Kamaboko and directly heated gels
from bigeye snapper surimi added with 0.05 % PP had the increase in breaking force
by 17.4% and 7.70%, respectively. For threadfin bream surimi gels, the increases in
breaking force by 11.5 % and 6.45% were observed, respectively, compared with
control gel (no phosphate). The addition TPP at the same condition had no effect on
breaking force of kamaboko gel. Nevertheless, HMP decreased the breaking force of
all gels studied (P<0.05). In general, addition of all types of phosphates resulted in the
lowered breaking force of suwari gel (P<0.05), particularly with increasing levels
added. The addition of 0.025% PP in combination with 50 mmole CaCl,/kg increased
the breaking force of kamaboko gel from bigeye snapper and threadfin bream surimi
by 38.68% and 33.66% and increased the deformation by 17.95% and 13.98%,

compared with the control gel (no phosphate and calcium chloride). Breaking force
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and deformation of kamaboko gel added with CaCl, in combination with phosphate
compound increased when setting time at 40°C increased (P<0.05). The addition of
0.05% microbial transglutaminase (MTGase) in combination with 0.025% PP
increased breaking force of kamaboko gel from bigeye snapper by 31.51% and
increased deformation by 25.54%. For threadfin bream surimi, the addition of 0.05%
MTGase in combination with 0.05% PP increased breaking force by 32.96% and
deformation by 17.83%, compared with the control gel (no phosphate and MTGase).
PP was capable of chelating the endogenous calcium ion in surimi, leading to the
retarded setting, while MTGase catalyzed MHC cross-linking in the absence of Ca*'-
ion. Thus, the addition of phosphate compounds combination with CaCl, or MTGase
resulted in gel network strengthening and increased water holding capacity.

With the addition of 20 mmole EGTA/kg, surimi gel with and without
phosphate compounds had the decreased breaking force and deformation, protein
cross-linking. Surimi gel added with 0.025% PP had the highest breaking force.
Therefore, PP at the optimual level might induce protein dissociation, which favored
cross-linking induced by endogenous TGase in surimi.

The effect of phosphate compounds on fish muscle protein was
investigated. Muscle proteins of threadfin bream were more susceptible to thermal
denaturation than those of bigeye snapper under the same condition tested. TPP and
HMP had no effect on the activities of Ca*", Mg*"and Mg*"-EGTA-ATPase but PP
decreased Mg®"-ATPase activity of natural actomyosin from bigeye snapper and
threadfin bream, especially when the concentration increased. The result reconfirmed
that PP induced the dissociation of actomyosin but exhibited no influence on myosin

denaturation.
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The addition of sodium pyrophosphate decreased the activity of fish
muscle transglutaminase. The addition of 25 and 50 mmole CaCly/kg in combination
with sodium pyrophosphate increased the activity slightly. Thus, the addition of PP in
combination with CaCl, or MTGase at the optimal condition could increase breaking

force and water holding capacity of surimi gel effectively.
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