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Abstract

The effect of high pressure (at 200, 400, 600 and 800 for 20 min, at room
temperature) or heat (at 100 °C for 2 min) treatments on black tiger shrimp muscle protein
characteristics was studied. L*, a*, b* values, compression force and shear force increased
with increasing pressure. The heat treated sample had higher shear force (toughening) than
the pressurized and control samples (fresh shrimp) (p<0.05). Pressure at different levels
had no effect on weight loss (p>0.05). However, the values of heat treated sample was
higher than those of pressurized sample (p<0.05). Autolytic activities of pressurized sample
at 200-600 MPa were not significantly different from that of control. The activity of heated
sample was decreased and was not significantly different from sample treated at 800 MPa
(p=>0.05). Differential scanning calorimetry (DSC) thermogram indicated that high pressure
up to 200 MPa, 20 min induced myosin and actin denaturation, leading to the formation of
network stabilized by hydrogen bond. Protein solubility test indicated that hydrogen and
disulfide bonds mainly involved in stabilizing the network of pressurized gels. On the other
hand, hydrophobic interaction and disulfide bond were shown to stabilize the heat treated
gels, SDS-PAGE revealed that pressure at 800 MPa and heat treatment induced the
formation of disulfide bond.

The effect of pressure (200-800 MPa, 20 min) on the changes in qualities of black
tiger shrimp during storage at 4 °C was investigrated. The total viable count decreased with
increasing pressure, especially at 800 MPa, where the microbial load was reduced by 1.5
log unit (CFU/g). Psychrophilic microorganism was found after 3 day and the count

decreased with pressurization beyond 600 MPa. However, no Salmonella was detected in
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all treatments throughout storage. Lipid oxidation in black tiger shrimp was accelerated
when pressurized at 600 MPa for 20 min and higher. During storage, the TBARS of all
samples increased drastically until 9 days of storage. The drip loss increased with
increasing pressure, except at 800 MPa. Increasing storage time resulted in decrease in
hardness, and increase in drip loss and off-odor. Generally, the control had the stronger off-
odor than pressurized samples.

The effect of high pressure (200-800 MPa, 20 min) or heat (one-step heating:
90 °C, 20 min and two step heating: 25 °C, 2 hr / 90 °C, 20 min) and combination of
pressure (200 and 400 MPa, 20 min) and heat (one step and two step heating) on gel
forming property of minced shrimp added with 2.5 % NaCl was studied. The gel was formed
by pressurization up to 400 MPa. The pressure induced ge! at 600 MPa had the highest
breaking force and deformation, which were 3 times higher than the heat induced gel.
However, the gel strength of pressure-heat induced gel was decreased when compared to
the sample treated by pressure alone. L* a* and b* of pressure-induced gel increased with
increasing pressure and was lower than those of heat and pressure-heat-induced gel
{p<0.05). High pressure affected weight loss to the iower extent, compare to heat treatment.
However, the combination treatment had the lower affect than pressure-induced gQel
(p<0.05). Water holding capacity of pressure-induced gel was higher than that of heat-
induced gel and pressure-heat induced gel (p<0.05). Similar to these results of shrimp
muscle, SDS-PAGE and protein solubility test indicated that hydrogen and disulfide bonds
were important in maintaining the structure of pressure-induced gel. For heat and pressure-
heat induced gels, hydrophobic interaction and disulfide bond were shown to stabilize the
gel matrix. In addition, SDS-PAGE also indicated that MHC and the protein with molecular
weight of 36,000 dalton were degraded by endogenous protease during heat treatment.
This might contribute to the weak gel of heat and pressure-heat induced gel. SEM image
showed pressure induced gel had ordered and densed network with continuous protein
strand. Whereas heat induced gel had disordered matrix with larger void and less

continuous protein strand.
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