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Abstract

Project Code : MRG4780057

Project Title : High pressure effects on black tiger shrimp (Penaeus monodon)
muscle and gel forming property

Investigator : Kongkarn Kijroongrojana, PhD., Prince of Songkla University

E-mail Address : kongkarn.k@psu.ac.th

Project Period : 18 months

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
(pD0.0S). 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 (pD0.0S). 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 investigated. 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 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 effects of high pressure (400, 600 and 800 MPa, at 28 OC, for 20 min), heat (at 90
OC, for 20 min) as well as the combination of pressure (200, 400, 600 and 800 MPa, at 28 OC, for 20
min) and heat (at 90 oC, for 20 min) on gelation of minced black tiger shrimp containing 2.5%
NaCl were studied. Breaking force, hardness and weight loss of pressure-heat induced minced
shrimp gel were higher than those of pressure or heat induced gels. Nevertheless breaking
deformation of pressure induced gel was higher than that of heat or pressue-heat induced gels.
Pressure-heat and heat induced gel samples were opaque and orange-pink in color, while the gel
sample prepared by pressure treatment was smooth, glossy and purple-blue in color. The L*, a*
and b* values of pressure-heat and heat induced gel were higher than those of pressure induced
gel (p<0.05).

The effects of high pressure (200, 400, 600 and 800 MPa, at 28 OC, for 20 min), heat (at
90 oC, for 20 min) and pressure-heat (pressure at 400 MPa, at 28 OC, for 20 min prior to heat at
90 OC, for 20 min) on gelation of black tiger shrimp natural actomyosin were carried out.
Turbidity and surface hydrophobicity of natural actomyosin (protein concentration of 4 mg/ml)
treated by high pressure, heat and combination treatment were higher than those of the control
(untreated sample) (p<0.05). Total sulhydryl and disulfide bond contents of pressurized sample
were not different from the control (pZ0.0S). However, both values increased when treated by
heat or pressure-heat treatment. The gel of natural actomyosin (protein concentration of 50 mg/g)
was formed at the pressure at 600 MPa or above. Natural actomyosin gel induced by pressure had
matrix network, whereas gel induced by heat and combination treatment possessed the

conglomeration structure.

The effect of bovine plasma protein (BPP, 0-3 % w/w) or microbial transglutaminase
(MTGase, 0-0.2 % w/w) on minced black tiger shrimp gel induced by pressure, heat or
combination treatment was investigated. Breaking force and weight loss increased when BPP
concentration increased (p<0.05), whereas breaking deformation and water holding capacity of
gel with and without BPP were not different (pZ0.0S). Moreover, the increase in BPP
concentration resulted in decreased TCA-soluble peptides, indicating inhibitory activity of BPP

toward protease. However, BPP affected the color of sample by increasing b*- value particularly



at higher BPP concentration (p<0.05). In the sample added with MTGase, the highest breaking
force and breaking deformation were noticeable when the sample was incubated at 25 °C for 2 h
prior to pressurization at 600 MPa, at 28 °C for 20 min. Addition of MTGase at the level up to
0.15% (w/w) resulted in the highest breaking force and breaking deformation (p<0.05). SDS-
PAGE also indicated that myosin heavy chain band (205 KDa) underwent polymerization to a

higher extent as MTGase concentration increased.
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