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Effect of Alkali-aided Protein Extraction on Functional Properties of Protein Hydrolysates from
Processed Hybrid Catfish Byproducts
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Abstract

The effects of pH and ratios of minced hybrid catfish frame (HCF) to water on the protein extraction as
well as the effects of enzymatic hydrolysis conditions on functional properties of alkali-aided protein hydrolysates
were investigated. Proteins from HCF were maximally extracted at pH 11 and the ratio of 1:5 (HCF:water (w/v)).
The alkali-extracted proteins were digested using a commercial proteolytic enzyme (Protex 6L) at different enzyme
concentrations (0.05, 0.5, 1.5, and 3% v/w of protein) and hydrolysis time (60, 120 and 180 min). After freeze-
drying, the alkali-extracted protein hydrolysate powders (APHPs) were analyzed compared to a conventional
protein hydrolysate (CONTROL; HCF digested with 1.5% Protex 6L, 180 min) and commercial soy protein isolates
(SPI-1 and SPI-2). An increase in degree of hydrolysis was obtained when concentration of enzyme and
hydrolysis time increased (p<0.05). Using alkali-aided extraction prior to hydrolysis could considerably reduce fat
content (~98%) in alkali-extracted protein (AP) and hydrolysis time (~3 times). Water and salt soluble proteins of
all hydrolysates were markedly superior to those of AP and SPIs (p<0.05). Some APHPs demonstrated equal or
superior functional properties such as water holding capacity, fat absorption, and emulsion activity index to the
CONTROL, AP and commercial SPIs. Whereas, emulsion stability indexes of the CONTROL and APHPs with high
degree of hydrolysis were higher than other samples.
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Figure 1. Effect of pH on the protein solubility Figure 2. Enzymatic hydrolysis of alkali-extracted protein with

minced of hybrid catfish frame. Protex6L (0.05 %, 0.5 %, 1.5 %, and 3.0 %) and
CONTROL (minced hybrid catfish frame, 1.5%
Protex6L).
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Table 1. Parameter analysis of alkali-treated protein, alkali-treated protein hydrolysates, and conventional protein

hydrolysate from hybrid catfish frame compared to commercial soy protein isolates.

Samples APHPs (% Protex 6L)
AP CONTROL

Analysis

SPI-1
SPI-2

0.05 (1-3 h) 0.5 (1-3 h) 1.5 (1-3 h) 3.0 (1-3 h)

25.8 5.0-8.1 17.4-24.9 26.0-33.9 30.6 - 36.9

Degree of hydrolysis (%)

Functional properties

Water soluble protein (%) 9.4 18.2 2.1 60.0 58.7 - 68.1 56.9 - 64.9 59.8 - 67.3 62.2-70.0
Salt soluble protein (%) 5.0 7.4 0.1 431 57.2-73.6 58.8 - 62.8 60.3-64.6 60.6-71.1
Water holding capacity

0.35 0.43 0.40 0.45 0.42 0.38-0.40 0.44-0.47 0.34-0.36
(mL/g sample)
Fat absorption

2.6 2.6 1.4 2.7 3.8-5.0 35-57 3.1-49 41-64
(mL/g protein)
Emulsion activity index

) 1.5 0.5 0.6 0.1 05-0.7 0.3-0.5 0.4 0.1-0.4

(m/g)
Emulsion stability index

26.7 19.0 37.3 52.2 20.9-26.0 24.7 - 33.6 28.2-34.8 29.6 -51.6

(min)

SPI-1 and SPI-2 = commercial soy protein isolates; AP = alkali-treated protein, CONTROL = conventional protein

hydrolysate, and APHPs = alkali-treated protein hydrolysates from hybrid catfish frame.
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