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Egg white is a potential source of antioxidant peptides which would be
released upon enzymatic hydrolysis. However, the presence of protease inhibitors in
egg white is appeared as a prime cause of the limited degree of hydrolysis (DH) of
egg white hydrolysate. This would hamper the release of antioxidant peptides.
Pretreatment process is one of the strategies to enhance the hydrolytic reaction and
antioxidant activity of egg white hydrolysate. Ultrasound (US), microwave (MW),
and steam sterilization (ST) were applied to both raw and cooked egg whites prior to
enzymatic hydrolysis. Microwave and steam sterilization pretreatments resulted in
hydrolysates with lower DH than the control (CB). Hydrolysates prepared from MW
pretreatment on egg whites possessed higher DH and protein recovery as compared to
those of ST. Although lower DH values were clearly observed, hydrolysates prepared
from 5-min (ST-RS) and 30-min (ST-R30) ST pretreatment on raw egg whites
showed the highest ABTS radical scavenging activity and reducing power activity,
respectively. High amide I (1600-1700 ¢m™) and amide II (1500-1600 cm™) integral

area was also noticed on FT-IR spectra. Principle component analysis (PCA)
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demonstrated the FT-IR spectra of hydrolysates prepared from MW and ST
pretreatments were clearly separated. The pronounced changes were observed at a
wavenumber range of 1577-1589 cm™, indicating the changes in amide II bands and
at 1400 cm’', corresponding to an increase in C-terminal ends. In addition, the
different spectra of hydrolysates prepared from controls and pre-treated egg whites
was evidenced by the minor contribution of CO,CC-bending groups at wavenumber
of 982-1075 cm™. The CB hydrolysate possessed the highest cytoprotection and
cellular antioxidant activity (CAA) in H;O,-induced HepG2-cells, in concomitant
with an increase in C-terminal ends.

In addition, ultrasound pretreatment at intensity of 41.5 W/cm’® subjected to
cooked egg whites followed by 10% Alcalase hydrolysis (US-B10%) was the most
potential condition yielding hydrolysate with the highest DH and metal chelation
ability. The hydrolysate US-B10% showed the most effective intracellular ROS
scavenger in H,O»-induced oxidative stress HepG2-cells. FT-IR study revealed that
the highest exposure of C-terminal ends at 1400 cm™ was positively correlated with
the highest DH, which contained peptides with a high proportion of small molecular
weight <200 Da. It could be a possible reason of the excellent antioxidant activity of
hydrolysate US-B10%. The results suggested that ultrasound was a remarkable

pretreatment to enhance DH and antioxidant activity of egg white hydrolysate.
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