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Abstract
Project Code : MRG5280071
Project Title : Physiochemical and textural properties of proteins and protein gel extracted
from fillet frames of tilapia during acid and alkaline solubilization, gelation
and frozen storage
Investigator : Channarong Chomnawang (Ph.D.) Division of Food Science and Technology,

Rajamangala University of Technology Isan, Kalasin Campus, Kalasin, 46000

E-mail Address : channarong.ch@rmuti.ac.th
Project Period : 2 Years (2009 — 2011)

Objectives of this study were to investigate the appropriate condition for producing
protein isolate from tilapia frames (TFB) using the acid and alkali processes. Heat induced gell
formation of protein isolate and physicochemical and textural properties of protein isolate and
its gel during frozen storage will be elucidated. The minimum solubility of TFB protein was
observed at pH 5.5 and gradually increased at both acid and alkaline sides. The highest
solubility was observed at pH of 2 and 12. Protein solubility of TFB increased as the ratio of
alkaline extraction medium and extraction time increased. The highest protein extraction was
found at the ratio of ground sample to extraction medium of 1 to 9 and extraction time of 15
min. The maximum protein recovery was found at pH 12 with 19.19 %. Color of all protein
isolate samples obtained from either acid or alkaline extraction was dark brown. Whiteness of a
TFB protein isolate extracted at pH 2 was the highest with a value of 14.69. An alkaline pH-shift
process effectively removed fat as much as 95 %. Breaking force and deformation of recovered
protein gel from an alkaline pH-shift were higher than those from the acid counterpart.

Gelling properties of protein isolate from TFB using alkaline-aided process under
different heating conditions (90 °C for 20 min with and without 2 % of egg white powder (EW)
and pre-incubated at 40, 55 and 65 °Cfor1h (with and without EW) prior to heating at 90 °C
for 20 min) were studied. There was significant effect of heating conditions on gel solubility,
TCA-soluble peptides, textural properties and color of gel (P<0.05). The lowest solubility was
found in gel prepared from protein isolate with added EW and pre-incubated at 40 °C for 1 h
prior to cooking. Addition of EW resulted in a decrease of gel solubility. However, the low
solubility of all gel tested were observed. TCA-soluble peptides content was different,
depending on heat-induced gelation condition. The samples with and without EW pre-incubated
at 65 °C for 1 h prior to cooking contained the highest amount of TCA-soluble peptides. This

could be due to proteolysis of proteins. In addition, TCA-soluble peptides content of samples



decreased with added EW. The breaking force and deformation of gel were decreased as the
pre-incubation temperature increase. The highest breaking forces and deformations of isolated
protein gel pre-incubated at 40 °C for 1 h prior to cooking was observed. However, higher
breaking force and deformation of gel with the addition of EW was found. The whiteness of
recovered protein gel with the addition of EW at all heating conditions were higher than sample
without EW.

Effect of frozen storage at -18 °C for 8 months and addition of cryoprotectant on
physicochemical properties of protein isolate from TFB and textural properties of its gel were
investigated. The values for TBARs increased as storage time progressed. A significant
reduction in protein solubility and whiteness values of protein isolate were also observed as
storage time increased. In addition, protein solubility value of protein isolate without
cryoprotectant was lower than samples with added. Breaking force and deformation of gels
decreased as storage time increased. Breaking force and deformation of gel prepared from
protein isolate with added cryoprotectant were higher than those from samples without
cryoprotectant throughout 8 months of storage. In addition, a significant decreasing in

whiteness of gel was obtained as affected by storage time and addition of cryoprotectant.
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