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Corn gluten meal (CGM) is a high-protein byproduct from corn starch processing.
The research on peptides with antimicrobial activity derived from CGM hydrolysis with
enzymes is still rarely investigated. The current research objectives were to produce
peptides from corn gluten meal hydrolysate (CGMH) with antibacterial activity. In
addition, to isolate, identify, and characterize antibacterial peptides derived from
pepsin-hydrolyzed CGM. Mechanisms underlying their antibacterial action were
elucidated. Furthermore, structure modification of peptide was performed to enhance
its antibacterial properties.

The P1 fraction isolated from the CGMH by 4% pepsin by preparative
chromatography indicated the most potent antibacterial activity. The minimum
inhibitory concentration (MIC) value of the P1 fraction was 1 mM toward
Staphylococcus aureus ATCC 29213. The P1 fraction caused disruption of the
membrane integrity of S. aureus, as observed by confocal laser scanning microscopy
(CLSM). The images of scanning electron microscopy (SEM) and transmission electron
microscopy (TEM) showed cell surface damages and cytoplasmic leakages on S. aureus
after exposure with the P1 fraction. Synchrotron radiation-Fourier transmission infrared
(SR-FTIR). microspectroscopy demonstrated that the P1 fraction caused changes in
nucleic acids, proteins, and fatty acids in the cell membrane. The P1 exhibited relatively
low hemolytic. In the challenge test on the commercial ultra-high temperature milk
inoculated with S. aureus, the P1 fraction was found to suppress S. aureus growth at 8
mM. Eleven novel peptides from the P1 that might have contributed to its antibacterial
activity were identified.

The EAGGGEDDKKKVE (EE13) was an anionic peptide identified from the P1
fraction that showed the most potent antimicrobial activity with MIC at 4.0 mM against
S. aureus. EE13 significantly disrupted the membrane integrity of S. aureus at 1xMIC, as
observed by CLSM. SEM revealed that EE13 at 1xMIC caused morphological alterations
of S. aureus cells. SR-FTIR spectroscopy indicated that EE13 induced alterations in

nucleic acids, proteins, and fatty acids of S. aureus. Molecular docking studies showed
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that EE13 exhibited a strong binding affinity for membrane-bound transglycosylase, an
enzymes associated with peptidoglycan synthesis in S. aureus. The hemolytic test
indicated that EE13 had low hemolytic activity below 8 mM. The synergistic effect was
shown by treating cells at 50 °C for 10 min followed by 2.0 mM EE13, which induced
membrane damage of S aureus.

The structural modification of the peptide PTGAKVTKAAKKA (PA13) to
RLLRKVTKLWKKF (RF135) showed the most potent antibacterial activity with a MIC value
of 4.0 uM against SOImone((a.Typhimurium TISTR 292. The RF135 caused membrane
damage at 1xMIC, resulting in increased red fluorescence intensity of propidium iodide.
The RF135 at 1xMIC induced nucleic acid release, as evidenced by an increase in OD2zso
values. SEM demonstrated morphological alterations in S. Typhimurium cells triggered
by RF135, such as deeper craters, enlarged pores in the envelope, rough surface, and
an increasingly irregular cell shape that led to cell lysis. The ultrastructure of S.
Typhimurium was altered after being induced with RF135, as observed with TEM,
including concentrated cytoplasmic content and cell membrane damage. The effect of
RF135 at 1xMIC on the intracellular biomolecules of S. Typhimurium cells led to
changes in fatty acids, proteins, and nucleic acids as monitored by SR-FTIR
spectroscopy. Molecular docking analysis revealed that RF135 strongly bound with AmD
deformylase, an enzyme associated with the outer membrane of S. Typhimurium. The
hemolysis assay showed the safety of the RF135 with hemolysis activity below 10% at
a concentration below 512 uM.

The results demonstrated that the peptide fraction, the synthetic peptide, and
the modified peptide derived from CGMH employed a membrane-damaging
mechanism on the tested Gram-positive and Gram-negative bacteria. The research
findings suggest that antibacterial peptides obtained from CGMH could potentially be

developed for applications in the food and pharmaceutical industries.
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