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ABSTRACT 
 

  Effect of sodium chloride at different levels (2-4%) on gel properties of Pacific 
white shrimp (Litopenaeus vannamei) meat was investigated. Breaking force and deformation 
increased as the amount of NaCl increased up to 3.5% (P<0.05). Decreases in expressible 
moisture content and TCA-soluble peptide content were observed with increasing NaCl levels 
(P<0.05). No difference in myosin heavy chain (MHC) band intensity was observed in gels added 
with 3-3.5% NaCl. Microstructure study revealed that gels added with NaCl at all levels had the 
fine fibrous network. The addition of pyrophosphate (5 mmol/kg) in combination with 
magnesium chloride (5 mmol/kg) and calcium chloride (150 mmol/kg) increased breaking force 
and deformation of the resulting gel most effectively with a decreased expressible moisture 
content (P<0.05). TCA-soluble peptide content decreased when PP was added, regardless of 
MgCl2 concentrations. However, no marked differences in MHC band intensity were noticeable 
among all gels with and without PP and/or MgCl2 addition. Gels with a finer network were 
formed when added with 5 mmolePP/kg in combination with 5 mmoleMgCl2/kg and 150 
mmoleCaCl2/kg, compared with other gels. 

 The effects of egg white (EW), whey protein concentrate (WPC) and bovine 
plasma protein (BPP) at various concentrations (0-3%) on properties of Pacific white shrimp gels 

were elucidated. For both one-step heating (90°C/20 min) and two-step heating (40°C/30 min 

followed by 90°C/20 min), all protein additives showed inhibitory activity toward autolysis of the 
gels. The inhibition was more pronounced in one-step heated gel when the level of protein 
additive increased, which was reflected by the greater extent of MHC retained. The addition of 
0.5%BPP exhibited the most gel enhancing effect as indicated by the marked increases in 
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breaking force for one-step and two-step heated gel. The protein network of the gel containing 
0.5%BPP or WPC seemed to be compact with small voids than that of control gel.  
  Autolytic activity of Pacific white shrimp mince in the absence and presence of 
2.5%NaCl was investigated. Pacific white shrimp mince exhibited the maximum autolytic activity 

at 35°C and 40°C in the absence and the presence of 2.5%NaCl, respectively, as evidenced by 
the highest TCA-soluble peptide content and the greatest disappearance of MHC. The autolysis 
was more pronounced in the acidic pH values, followed by alkaline pH ranges. Autolysis in 
shrimp meat could be inhibited by BPP, EW and WPC in a concentration dependent manner.  

 Transglutaminase of Pacific white shrimp muscle was characterized. It had the 

optimal temperature at 55°C and was activated by Ca2+ (50 mM). Optimized setting of Pacific 

white shrimp gel mediated by endogenous TGase could be conducted at 55°C for 30 min.  No 
differences in breaking force and deformation were found with setting time of 0.5 - 2 h (P>0.05). 
Increased gel strength was associated with increase in non-disulfide bond formation. CaCl2 (0 -
150 mmol/kg) showed an enhancing effect on the gel strength in a concentration dependent 
manner. The concomitant decrease in solubility of the gel and lowered MHC band intensity 
suggested the increased non-disulfide covalent bond formation. Impact of MTGase (0-0.5%) on 
gel properties of Pacific white shrimp meat under the optimal setting condition were investigated. 
Gels added with 0.3%MTGase showed the increase in gel strength. Decreases in expressible 
moisture content and TCA-soluble peptide content were observed with increasing MTGase levels 
(P<0.05).  

 Effects of modified starch and ι-carrageenan at various levels (0, 2 and 4%) on 
the properties of Pacific white shrimp gels subjected to different freezetthaw cycles (0, 1 and 3) 
were studies. Breaking force of the gel increased as the level of modified starch increased, while 

the deformation decreased (P<0.05). However, ι-carrageenan increased both breaking force and 
deformation as the amount increased (P<0.05). After being subjected to freeze-thawing, breaking 

force and deformation of the gel added with modified starch or ι-carrageenan decreased with 
increasing freeze thaw cycles. The expressible moisture content of the gel markedly decreased as 

the levels of modified starch or ι-carrageenan added increased (P<0.05), regardless of freeze-
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thaw cycles. The addition of 2% modified starch could impede the quality changes of Pacific 
white shrimp gels induced by multiple freeze-thawing.  
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