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ANTIOXIDANT ACTIVITY/GASTROINTESTINAL DIGESTION/PROTEIN

HYDROLYSATE/GLYCATED PRODUCTS/PURIFICATION

This study aimed at systematically assessing the chemical and cellular
antioxidant activities of the in vitro gastrointestinal (GI) digesta of tilapia protein
hydrolysates, and their glycated products. Antioxidant peptides derived from the
hydrolysate whose digesta showed the highest activity were also identified and
characterized.

Tilapia muscle protein was hydrolyzed by Alcalase to various degree of
hydrolysis (DH). Proteins and all hydrolysates were slightly digested by pepsin but
hydrolyzed extensively by pancreatin. Both hydrolysate and digesta predominantly
scavenged free radicals via hydrogen atom transfer (HAT). The antioxidant activities of
the hydrolysates increased with the increasing DH and reached the highest at 16 h of
hydrolysis with 35.36 + 0.06% DH. However, the digesta of 10-h hydrolysate displayed
the highest chemical and intracellular reactive oxygen species (ROS) scavenging
capacity on 2,2'-azobis (2-methylpropionamidine) dihydrochloride (AAPH)-induced
HepG2 cell oxidative stress model, while the protein digesta displayed the lowest.
Glycation of hydrolysate was intensified at 90 °C for 12 h, accompanied by increasing
larger molecular weight (MW) of melanoidins. Glycation drastically increased free

radical scavenging capacity, especially reducing power. Compared with glucose and
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fructose, xylose was the most effective sugar for glycation yielding the highest chemical
antioxidant activities. However, the highest degree of glycation exhibited the lowest
intracellular ROS scavenging capacity and digestibility. GI digestion reduced reducing
power of glycated hydrolysates. All digesta of glycated hydrolysates were less effective
at intracellular ROS scavenging capacity compared to their respective hydrolysate
digesta. Glycation of hydrolysate could be effective to enhance chemical antioxidant
activities but not efficiency to improve the activity in biological system. Antioxidant
activity of digesta should be considered when optimizing conditions used for
production of protein hydrolysate and glycated products.

Nine novel tilapia peptides identified from the 10-h hydrolysate and 6 fragments
from their in silico GI digesta were synthesized. The 50% effective concentration (ECso)
of 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt radical
cation (ABTS™) scavenging capacity of all C- and Y-containing peptides ranged from
2 to 17 uM, which were more effective than that of ascorbic acid and K-containing
peptides. LPGYF and SC were the best parent and digested peptides, respectively, that
showed the highest ABTS" scavenging activity. The in silico digested C- and Y-
containing peptides, namely SC, CH, PGY and. EVPGY, remained high activity
compared to the parents. Fifteen peptides showed potent intracellular ROS scavengers.
In addition, SC, CH and PGY up-regulated expression of CAT and SOD1 on both
HepG2 and AAPH-induced HepG2 cell models, but not GPx1 expression. PGY was the
most effective cellular antioxidant. Tilapia hydrolysate digested peptides could be the

potent nutraceuticals against oxidative stress.
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