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TIDARAT TOOPCHAM : ANGIOTENSIN I-CONVERTING ENZYME
(ACE) INHIBITORY ACTIVITY AND IMMUNOMODULATING
ACTIVITY OF PROTEIN HYDROLYSATES PRODUCED BY
VIRGIBACILLUS HALODENITRIFICANS SK1-3-7 PROTEINASES.
THESIS ADVISOR : ASSOC. PROF. JIRAWAT YONGSAWATDIGUL,

Ph.D., 198 PP.

PROTEIN HYDROLYSATE/V. HALODENITRIFICAN SK1-3-7/

ACE INHIBITORY ACTIVITY/IMMUNOMODULATORY ACTIVITY

The objectives of this study were to produce and characterize angiotensin I-
converting enzyme (ACE) inhibitory peptides derived from tilapia muscle hydrolyzed
by Virgibacillus halodenitrificans SK1-3-7 proteinases. In addition, immuno-
modulatory activity of protein hydrolysates from various protein sources hydrolyzed
by partially-purified proteinase from V. halodenitrificans SK1-3-7 was investigated.

Tilapia muscle proteins, namely minced (M), washed mince (WM), and
sarcoplasmic protein (SP), were hydrolyzed by V. halodenitrificans SK1-3-7
proteinases and their ACE inhibitory activity were compared. At 8 h of hydrolysis, M
hydrolysate with a degree of hydrolysis (DH) of 48% showed the highest ACE
inhibitory activity with an ICs¢ value of 0.54 mg/mL, while SP hydrolysate exhibited
the lowest DH with an ICso value of 1.15 mg/mL (p < 0.05). The M hydrolysate
showed a mixed-type inhibition characteristic with an inhibition constant (Ki) of 0.041
mg/mL. Although in vitro gastrointestinal digestion reduced ACE inhibitory activity of
the M hydrolysate, it enhanced permeability across Caco-2 cell monolayers. The

permeated peptides were identified to contain 3-4 amino acid residues and showed
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strong ACE inhibitory activity. The novel ACE inhibitory peptide with the highest
inhibition was identified to be MCS with an ICso value of 0.29 uM.

Purification of tilapia mince hydrolysate at 8 h of hydrolysis was performed by
ultrafiltration, anion exchange, cation exchange and size exclusion chromatography.
The fraction with the most potent ACE inhibitory activity with an ICs¢ value of
0.15 mg/mL was obtained. The peptides showed uncompetitive inhibition
characteristics with Ki of 0.18 mg/mL. The peptides also showed high thermal
stability at 100 and 121°C and remained inhibitory activity over a wide pH range of
2-10 and in vitro gastrointestinal digestion. The presence of hydrophobic amino acids
(Met, Ile, Leu, and Phe) in the peptide sequence with Arg residue at the C-terminus
enabled high ACE inhibitory potency.

Tilapia mince, casein, and pea protein were hydrolyzed by partially-purified
proteinases from V. halodenitrificans SK1-3-7 for 8 h. Tilapia mince hydrolysate
(TMH) enhanced innate immunity through induction of IL-1p and COX-2 expression
based on THP-1 macrophages. Anti-inflammatory activity was found in casein
hydrolysate (CH) and pea protein hydrolysate (PPH). CH suppressed IL-1p, IL-6,
IL-8, TNF-a, and COX-2 responses on LPS-induced THP-1 macrophages. PPH
reduced LPS-induced IL-6 and TNF-a responses.

This study revealed that tilapia mince hydrolysate prepared by
V. halodenitrificans SK1-3-7 proteinases has the potential to be ACE inhibitor and
could be developed as a functional food with antihypertensive property. In addition,
protein hydrolysates produced by the proteinase exhibit an immunomodulatory

activity.

School of Food Technology Student’s Signature

Academic Year 2015 Advisor’s Signature






