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Functional Properties of Protein Hydrolysates Prepared from Alkali-aided Extraction of Hybrid Catfish Frame

Kwanruedee Wachirattanapongmetee*

Abstract

Effects of pH and ratios of minced hybrid catfish frame (CF) to water on the protein extraction were
investigated. Proteins from CF were maximally extracted at pH 11 and were minimally solubilized at pH 5.5. Thus,
this condition was selected to extract proteins from CF at various ratios of CF to water in order to obtain the highest
yield. The yield of protein extracts at various ratios were not significantly different (p>0.05). The ratio of 1:5 was
chosen because during the pH adjustment the mixture of 1:3 ratio was too viscous for agitating. The alkali-extracted
proteins (AP) were hydrolyzed using a commercial proteolytic enzyme (Protex 6L) at different enzyme concentrations
and hydrolysis time, while a progress in degree of hydrolysis was monitored. An increase in degree of hydrolysis was
obtained when concentration of enzyme and hydrolysis time increased (p<0.05). Implementation of alkali-aided
extraction prior to hydrolysis could reduce fat content about 98% in AP resulting in a decrease in hydrolysis time or a
diminution of enzyme used in hydrolysis process compared to the CF hydrolysis process (CF digested with 1.5%
Protex 6L for 3 hr ; CFHP). The alkali-extracted protein hydrolysate powders (APHP) were analyzed for theirs
physicochemical and functional properties compared to a CFHP, AP and commercial soy protein isolates (SPI-1 and
SPI-2). Protein contents (Kjeldahl method) of AP , APHP and CFHP were much lower than the commercial SPI-1
and SPI-2 (p<0.05). Water and salt (0.6 M NaCl) soluble proteins of all APHP and CFHP were markedly superior to
those of AP and SPI-1 & SPI-2 (p<0.05). Surface hydrophobicities (So) of APHP prepared at enzyme level of 0.05 %
and at all hydrolysis time were higher than other APHP samples (p<0.05). A decrease in So tended to relate with lower
peptide length, while other proteins but hydrolysates revealed considerably greater So than all hydrolysates(p<0.05).
Addition of APHP prepared at 1.5 % enzyme level and at all hydrolysis times, CFHP and SPI-2 into Nile tilapia fish
mince could promote its water holding capacity (p<0.05). Fat absorption of CFHP, AP, and SPIs were lower than
APHP (0.5%-3 hr, 1.5%-1&3 hr & 3%-1&3 hr) (p<0.05), especially the AP showed the lowest fat absorption.
Emulsion activity index of SPI-1 were higher than all samples(p<0.05) and the all APHP samples exhibited greater
value than CFHP except the APHP prepared at 3% enzyme with hydrolysis time of 2 and 3 hrs. However, Emulsion
stability index of APHP (3 %, 2 hr) and CFHP were significantly higher than AP and SPIs (p<0.05).  Therefore,
protein hydrolysates produced from alkali-extracted protein of minced hybrid catfish frame potentially serve as food

additive, that hydrolysates produced in the present study have good functional properties.
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