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ABSTRACT 
 

  The effects of high pressure (400, 600 and 800 MPa, at 28 °C, for 20 min), heat 

(at 90 °C, for 20 min) as well as the combination of pressure (200, 400, 600 and 800 MPa, at 28 °C, 

for 20 min) and heat (at 90 °C, 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 °C, for 20 min), 

heat (at 90 °C, for 20 min) and pressure-heat (pressure at 400 MPa, at 28 °C, for 20 min prior to 

heat at 90 °C, 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 (p≥0.05). 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. 
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 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 (p≥0.05). Moreover, the increase in BPP 
concentration resulted in decreased TCA-soluble peptides with the concomitant increased 
intensity of myosin band as shown by SDS-PAGE, 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 ºC for 2 h prior to 
pressurization at 600 MPa, at 28 ºC 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 the crosslink band with the molecular weight higher than myosin heavy chain band 
(205 KDa) increased with increasing MTGase concentration. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 


