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Abstract

The effect of various phosphate compounds including monopotassium
phosphate (MKP), sodium acid pyrophosphate (SAPP), tetra-sodium pyrophosphate
(TSPP), sodium tripolyphosphate (STPP) and sodium hexametaphosphate (SHMP) at
the concentration of 2.5% and 5% on the quality of black tiger prawn was studied. All
phosphate compounds tested except SAPP showed the ability to enhance water holding
capacity and cooking yield in prawn meat. The enhancing effect of phosphate
compounds was in the order: TSPP>STPP>SHMP>MKP>control (non phosphate).
TSPP (2.5 %) in combination with 2.5 % NaCl showed a synergistic effect on water
holding capacity, especially as soaking time increased up to 2 h. However, CaCl,,
MgCl, and non phosphate compounds such as brisol, k-carageenan and modified
starch did not exhibit a synergistic effect on water holding capacity. TSPP and STPP
were able to increase the yield of both fresh and cooked black tiger prawn by partially
solubilizing some myosin, leading to the increased water holding capacity. Scanning
electron microscopic study revealed that phosphate treatment caused the swelling of
myofilaments as well as the gaps between myofilaments, resulting in the loosen
muscle structure. However, phosphate was found to reduce the maximum transition
temperature (T, _ ) of myosin and increased thermal inactivation rate constant (Kp) .

During extended frozen storage at —18 °c up to 12 weeks, treatment of

phosphate and NaCl significantly retarded the increase in Mg2+-EGTA—ATPase activity
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(p<0.05), however slightly prevented the decrease in Ca2+, Mg2+, Mg2+-Ca2+-ATPase
activities, compared to the control. Phosphate-NaCl treatment reduced the disulfide
formation, prevented the decrease in solubility, drip loss as well as cooking loss. No
“ difference in hydrophobicity were observed between samples with and without
phosphate-NaCl treatment. Activities of Ol-Glucosidase (AG) and B-N-acetyl-
glucosaminidase (NAG) were reduced by phosphate—NaCl treatment, compared to the
control, suggesting the prevention of cell disruption. Phosphate-NaCl treatment
retarded the changes in muscle subjected to repeated freeze-thawing in the same
fashion with those observed for the frozen storage study. Therefore, phosphate in
combination with NaCl effectively increases the water holding capacity and cooking
yield and prevents the losses in quality during frozen storage and freeze-thawing

process.
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