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Effect of Oil Content on Optimum Conditions for Cryo-Cutting
of Frozen Surimi, as Estimated by DSC.
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Samples frozen surimi (ground fishmeat) with different moisture and cod oil contents were subjected to
measurements of fracture stress (bending fracture energy) in a low temperature range (below 0°C). The
optimum conditions for low-temperature cutting (“cryo-cutting”) were estimated based on the enthalpy
changes measured by a differential scanning calorimeter (DSC).

Frozen surimi samples with moisture contents of 60~90% and containing 1~20% cod oil, which had
frozen at —40°C, could not be cut by bending, but they could be cut at —80°C (temperature A). The melting
temperature of cod oil, as determined by DSC measurement, but they was above —80°C. Thus, the surimi
could be cut below the melting temperature of cod oil as detected by DSC.

No significant decrease in the bending fracture energies of the surimi samples were measured below
temperature A, and a glass transition was not observed on the DSC chart. It was considered that the
presence of cod oil preverts glass transition in the surimi sample, because the melting temperature of cod oil
overlaps with the glass transition range of surimi without oil.

The results showed that the optimum cutting temperature was below —80°C, and that it could be
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estimated by DSC measurement.
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Fig.1 Bending energies and DSC curves of surimi samples with different water and oil contents.

sample (D (water 80%, oill %),
(water 60%, oil 20%).

Bending fracture energy

a) and d) show

b) and e) shows sample @ (water 70%, oil 10%), and ¢) and f) show sample @

~60°C

S8 T

i i o T 21
by l&ll-nl'jl-lur R —
0-2mm

Fig. 2 Typical stress-strain curve and bending fracture energies for surimi sample @
(water 60%, oil 20%) at different temperatures
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Fig. 3 DSC curve of cod oil.
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