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ABSTRACT

In the global market, the demand for Nile tilapia (Oreochromis niloticus) in all
forms is increasing rapidly. Thailand is one of the main tilapia producers in Asia, along
with China, the Philippines and Taiwan. With the increasing demand of tilapia, the
more processing industries increase, the more by-products are produced, which cause
more environmental problems. Fish skin, one type of wastes generated from Nile tilapia
processing, is still a good source of collagen and gelatin and still contains a significant
amount of protein-rich materials. After being hydrolyzed with protease enzymes,
bioactive peptides can be obtained from Nile tilapia skin gelatin. These bioactive
peptides are generally short peptides (2-20 amino acids) and exert beneficial effects at

target sites in the body after absorption.

Gelatin was extracted from Nile tilapia skin by hot water extraction and

hydrolyzed by proteases, including bromelain, papain, trypsin, flavourzyme, alcalase



and neutrase, for 4 hrs to obtain the bioactive peptides. The significant capability as an
antioxidant agent and antihypertensive agent was noticed in the low molecular weight
hydrolysate fraction (<10 kDa). Among all hydrolysate, the great antioxidant and
antihypertensive competencies were noticed in both trypsin and flavourzyme
hydrolysates. For this reason, these two hydrolysates were selected for further
purification by gel filtration and ion exchange chromatography. After gel filtration
chromatography, fraction B and fraction D from trypsin (TB) and flavourzyme
hydrolysate (FD), respectively, exhibited the best antioxidant and antihypertensive
activities together with good production yield, and thus were subsequently purified by
ion exchange chromatography. However, all fractionates exhibited the same level or
lower level of bioactivities than the gel filtration fractions. Therefore, TB and FD
fractions were directly subjected to MALDI-TOF/TOF MS/MS. No significant peptide
sequences were matched with the FD fractions, while, 2 peptide sequences were identified
from the TB fraction; GPEGPAGAR (MW 810.87 Da) and GETGPAGPAGAAGPAGPR
(MW 1490.61 Da). Docking analysis suggested that the shape of the shorter peptide may
be slightly more proper to fit into the binding cleft of the angiotensin-I-converting
enzyme (ACE). However, the calculated binding affinity values showed no significant
difference between the two peptides. In good agreement with the in silico data, results
from the in vitro ACE inhibitory test with the synthetic peptides showed equal
inhibitory activity. Both peptides are thus interesting novel candidates suitable for

further development as antihypertensive and antioxidant agents from the natural source.



