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PHIROMYA CHANAJON : MULTI-BIOACTIVE FUNCTIONS OF ANTIOXIDANT,
PROLYL OLIGOPEPTIDASE AND ANGIOTENSIN-I-CONVERTING ENZYME INHIBITORY
ACTIVITIES OF CORN GLUTEN MEAL HYDROLYSATE, THESIS ADVISOR :

ASSOC. PROF. JIRAWAT YONGSAWATDIGUL, Ph.D., 116 PP.

Keyword: PROLYL OLIGOPEPTIDASE INHIBITORY PEPTIDE/ACE-INHIBITORY
PEPTIDE/ANTIOXIDANT ACTIVITY/CORN GLUTEN MEAL HYDROLYSAT

Objectives of this study were to evaluate the antioxidant, prolyl oligopeptidase
(POP) inhibitory, and angiotensin-l-converting enzyme (ACE) inhibitory activities of
corn gluten meal hydrolysate (CGM-H). The cellular antioxidant activity and reducing
a-synuclein aggregation in neuroblastoma SH-SY5Y cells of POP inhibitory peptides
were elucidated. In addition, in vitro ACE inhibitory activity and antihypertensive
effect of peptides and their in silico gastrointestinal (Gl)-digested fragments were
determined. CGM was hydrolyzed by 1% pepsin (w/w), resulting in the sample with
POP inhibitory and antioxidant activities. CGM-H protected SH-SY5Y cells against
hydrogen peroxide (H,O,) induced oxidative stress, but this ability decreased upon
simulated Gl digestion. CGM-H and CGM-H digesta showed potential to reduce
oxidative stress in SH-SY5Y cells by scavenging ROS and up-regulated the expression
of catalase (CAT) gene.

Three novel POP inhibitory peptides were isolated from CGM-H. Peptide
ALLTLSPLGPA showed the most effective inhibition. However, it degraded into
SPLGPA upon in silico Gl digestion, resulting in a decrease in POP inhibitory activity.
However, SPLGPA was able to inhibit POP in SH-SY5Y cells. Meanwhile, peptide
ALLTLSPLGPA reduced the aggregation of a-synuclein protein in SH-SY5Y cells.
Moreover, seven novel ACE inhibitory peptides were isolated from CGM-H. Among
them, KQLLGY showed the lowest ICsq value at 0.08+0.01 mg protein/mL. The in-
silico Gl digestion of identified peptides resulted in either an increase or a decrease in
ACE inhibitory activity. The binding energy from molecular docking and K; values of
parent peptides were lower than their Gl-digested counterparts, which was related to
their ACE inhibition. Peptide KQL degraded from KQLLGY showed a slight reduction of
systolic blood pressure (SBP) of -7.83 mmHg after 8 h oral administration of



spontaneously hypertensive rats (SHRs) at 30 mg/kg BW as compared to saline group,
although it showed lower ACE inhibitory activity than other peptides. Thus, in vitro
ACE inhibition were not related with the in vivo antihypertensive effect. In addition,
CGM-H also exerted greater extent of antihypertensive ability after 2 h with SBP
reduction of -21.30 mmHg after oral administration at dose of 100 mg/kg BW. These
results revealed the greater extent of antihypertensive activity of CGM-H as
compared to Gl-digested peptide. Therefore, CGM-H and its peptides would be
further developed to nutraceutical products targeting brain function and blood

pressure stabilization, which would ultimately lead to valorization of CGM.
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