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Study on utilization of refrozen surimi and inhibition of deterioration of gel
forming ability by refrozen

ABE, Shuji
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Frozen surimi may be refrozen due to unexpected temperature rise. In this
study, we investigated the deterioration mechanism of gel forming ability of re-frozen surimi and
utilization of refrozen surimi.

The myofibrillar of surimi was denatured due to refrozen. It was suggested that the denaturation
contribute to deterioration of gel forming ability. Especially, setting gel forming ability of
refrozen surimi was decreased. On the other hand, mechanical property of direct heat induced gel
which made from refrozen surimi decreased slightly. And, addtion of egg white was effective for gel
forming of refrozen surimi.
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Fig.1 Effect of setting time on the breaking
strength of setting gel prepared from SA grade
frozen surimi at 20°C. T-F means thawing-
freezing cycle.
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Fig.2 Effect of setting time on the breaking strain
of setting gel prepared from SA grade frozen
surimi at 20°C. T-F means thawing- freezing
cycle.
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Fig.3 Effect of setting time on the breaking
strength of double heated gel prepared from SA
grade frozen surimi at 20°C. T-F means thawing-
freezing cycle.
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Fig.4 Effect of setting time on the breaking strain
of double heated gel prepared from SA grade
frozen surimi at 20°C. T-F means thawing-



freezing cycle.
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Fig.5 Changes in possible binding types
involved in two-step heated gel (20 , 24hours
- 90 , 30min) protein structure formed from
frozen surimi. S1, (S2-S1), (S3-S2), (S4-S3) and
(S5-S4) are showed ionic bond, hydrogen bond,
hydrophobic interaction, disulfide bond, and
more intensive interaction /bond. Error bars mean
standard deviation. Different letters indicate a
significant difference (p  0.05). O :Control,
L] 21 freeze-thaw cycle, : 2 freeze-thaw
cycles.
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Fig.6 SDS-PAGE pattern of setting gel prepared
from control SA grade frozen surimi. MHC
means myosin heavy chain.
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Fig.7 SDS-PAGE pattern of setting gel prepared
from 2nd re-frozen SA grade frozen surimi. MHC
means myosin heavy chain
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Fig.8 Reduction rate of myosin heavy chain
during setting time in setting gel prepared from
SA grade frozen surimi.
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Fig.9 Change in Ca-ATPase activity of SA grade
frozen surimi. T-F means thawing-freezing cycle.
O :Control, ] @1 freeze-thaw cycle, [ )
freeze-thaw cycles.
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Fig.10 Change in Ca-ATPase activity of frozen
surimi. Sor and MTCS mean sorbitol and
maltotriose contained sugar. O :Control, ]
freeze-thaw cycle, : 2 freeze-thaw cycles.
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