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Abstract

In order to understand the difference between fresh and frozen marine cephalopod muscle proteins, and the
gelation property of surimi-based products, the muscle protein was analyzed by using the differential scanning
calorimetry (DSC). The exothermic peak was found in animal muscle at early stage of death could be used as an
indicator showing its entering rigor mortis stage. The exothermic peak of freshly harvested cuttle fish (Sepia
esculenta Hoyle) disappeared after 9-hour-storing exhibited the muscle had entered the full rigor stage. Protein
purification technique was used to illustrate the two exothermic peaks occurring at 50°C and 76°C represented the
thermal denaturation temperature of cutlle fish myosin and actin, respectively, and the endothermic peak at 63°C
was the thermal unfolding temperature of paramyosin. SDS-PAGE patterns showed the paramyosin was around 97
kD, and its thermal denaturation was around 63°C . In making surimi-based products, the stability of cuttle fish
muscle protein was not affected by mechanical force in the salt free-minced process. However, endothermic peak
shifted to the lower temperature in DSC profiles when 2.5% salt was added during chopping, which demonstrate
that the addition of salt enforced the salt-out effect in salt-soluble-protein and reduce its thermal stability. Short
period (within 12 wk) storage did not affect the thermal stability of proteins, but protein aggregation was observed
at 12 wk frozen clusters. The gel strength, breaking force and deformation of fish cakes made from cuttle fish
revealed the quality were not comparable to surimi-based products, which could be due to the high paramyosin
content.
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Table 1 Changes of VBN values, characteristic DSC endothermic peak temperature,
breaking force, deformation and gel strength of cuttle fish (Sepia esculenta
Hoyle) in different frozen stages.

Condition ~ Storage VBN DSC endothermic peak Breaking Deformation Gel strength
(weeks) (mg ) temperature force g cm gxcm

Muscle 0 54 69 83
0 0 53 68 83 491.2+25.4 0.52+0.05 253.2429.3
(50 68 81) (511.2+56.7) (0.63+0.10) (320.8+59.5)
. 53 68 82 480.0£44.8 0.37+£0.04 180.5+28.4
Mince 2204096 o o7 g (5482675)  (040:0.10)  (233.7+69.5)
(Mincewith 3.80+0.77 53 68 82 480.8+30.0 0.47+£0.04 227.1+£27.2
25 NaCl) T (51 68 81) (548.2+54.0) (0.65+0.06) (352.7+47.9)
8 4.89+0.77 52 67 84 520.3£25.2 0.56+0.09 295.7£39.9
(50 69 80) (563.7+55.2) (0.66+0.06) (377.9£66.7)
53 &4 520.0+47.9 0.76+0.08 388.6+46.7
12 530£019 5 gg g (569.3+354)  (0.83:0.05)  (4655+22.9)




Time pH
0.5 hr 6.70

1.0 hr 6.68

2.0 hr 6.66

/‘\ 5.0 hr 6.60
@]
2 8.0 hr 6.60
44 83
L 54 70
9.0 hr 6.58

15.0 hr 6.61
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1 Sepia esculenta Hoyle pH

Fig 1 DSC thermograms and pH values of muscle slices obtained from cuttle fish (Sepia
esculenta Hoyle) in postmortem change.

10



muscle

actomyosin

50 74

M crude myosin

ENDO—>

paramyosin
crude actin
1 1 1 1 1
40 60 80 100 120
Temperature (°C)
2 Sepia esHeoulleent a

Fig 2 DSC thermograms of purified muscle proteins obtained from cuttle fish
(Sepia esculenta Hoyle).
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3 Sepia esculenta Hoyle SD-PAGE

Fig 3 SDS-PAGE patterns of the paramyosin (PM) of cuttle fish (Sepia esculenta Hoyle)
and the protein standard.
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Fig 4 DSC thermograms of cuttle fish (Sepia esculenta Hoyle) muscle, mince with and
without 2.5%NaCl addition.
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