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Effects of Phosphate Types, Salt and pH on Yield and Quality of

Frozen Nile Tilapia Fillets
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Abstract

The yield and quality of frozen Nile tilapia fillets treated with various single phosphates
including sodium acid pyrophosphate (SAPP), tetra sodium pyrophosphate (TSPP), sodium
tripolyphosphate (STPP), sodium hexametaphosphate (SHMP), and different mixed phosphates at
2.0% concentration in combination with 2.5% salt concentration were studied. The solution of 2%
of STPP in combination with 2.5% salt pH 8.56 was obtained the increases in weight gain and
cooking yield together with lower drip loss and cooking loss as well as increases the acceptability
score of the sensory evaluation. In addition, the phosphate content in the product was not over than
5000 mg/kg. The optimization process parameters for the using of STPP in frozen Nile tilapia were
studied. The effect of STPP concentration, salt concentration, and soaking time on the yield and
quality of frozen Nile tilapia were investigated using response surface methodology (RSM) with
Box-Behnken design to ascertain the optimum process of phosphate application in frozen Nile
tilapia processing. The effect of the concentration of STPP (1.0-3.5%, X,), the concentration of salt
(0-3%, X,) and the treatment time (10-120 min, X,) were determined. The responses included
weight gain (%, Y,), cooking yield (%. Y,), phosphate content (mg/kg, Y,). the acceptability score
in appearance of raw fish fillets (Y,), the acceptability score in taste of cooked fish fillets (Y), and
the acceptability score in texture of cooked fish fillets (Y,). The normality distribution of
experimental data was determined and adequately fitted to a 2" order model with multiple
regression coefficients (R%) range of 0.90-0.96. The optimization of the multiple responses was
developed using desirability functions with all responses to be maximized except phosphate content
to be minimized. The results showed that the optimum conditions for the best values of each of the
six responses Occurred with a STPP concentration of 1.4%, salt concentration of 2.7%, and a
treatment time of 115 min at 4°C. The predicted responses were a 6.52% weight gain, 81.12%
cooking yield, 3876 mg/kg phosphate content, 7.5 for the acceptability score in appearance of raw

fish fillets, 6.4 for the acceptability score in taste and 6.6 for texture of cooked fish fillets.
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