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PORNPIMOL SUNGPERM : PHYSICO-CHEMICAL PROPERTIES AND
ANGIOTENSIN I CONVERTING ENZYME INHIBITORY PEPTIDES OF
COLLAGEN PREPARED FROM TILAPIA (Oreochromis niloticus) AND

HYBRID CATFISH (Clarias macrocephalus x C. gariepinus) SKIN
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PHYSICO-CHEMICAL PROPERTIES/FISH COLLAGEN / ANGIOTENSIN I

CONVERTING ENZYME INHIBITORY PEPTIDE

Skins of tilapia (Oreochromis niloticus) and hybrid catfish (C. macrocephalus
xC. gariepinus) are byproducts of fish processing and are normally turned into low
value fish meal. The objectives of this study were to investigate and compare the
physico-chemical properties of collagen extracted from tilapia skin (TS) and hybrid
catfish skin (HS). In addition, the study aimed to produce angiotensin converting
enzyme (ACE) inhibitory peptides using suitable proteinase. The yield of collagen
from TS and HS by acid extraction was 58.9 and 48.0% of dried skin, respectively.
Major amino acids of both collagens were glycine, proline and lysine. The maximum
solubility of the collagens from TS and HS was at pH 3, whereas the solubility of both
collagens rapidly decreased at > 3% NaCl. Differential scanning calorimetry (DSC)
revealed that denaturation temperature (Tq) of TS and HS collagens in the presence of
0.05 M acetic acid was at 36.42 and 35.15°C, while those dissolved in deionized
water (DI) were at 47.12 and 38.27°C, respectively. Based on peptide mapping, TS

and HS collagen showed differences in amino acid sequences and collagen



IV

conformation as compared to calf collagen. The Fourier transform- infrared (FT-IR)
spectra of TS and HS collagen were similar to that of calf collagen, suggesting that a
native conformation of TS and HS was classified as type I collagen. Their secondary
structure remained.

TS and HS collagen hydrolysates were obtained using pepsin, Alcalase,
trypsin and proteinase from Vigibacillus sp. SK 39. Pepsin produced peptides exhibiting
the highest ACE inhibitory activity with a degree of hydrolysis (DH) of 30%. The
hydrolysate was fractionated into 3 fractions: MW >30 kDa, 5-30 kDa and <5 kDa
using cross-flow ultrafiltration. The fraction with MW <5 kDa showed the highest
ACE inhibitory activity with ICsp of 9.01+0.04 pg (glycine equivalent)/ml. The
ultrafiltrated fraction was further purified using ion exchange chromatography and gel
filtration. The pooled fraction after gel filtration showed ACE inhibitory activity at
72.06% at 0.2 pg glycine equivalent. LC-Tandem mass spectrometry of the pooled
fraction revealed that peptides exhibiting ACE inhibitory activity were composed of
arginine and lysine at C-termini, while N-termini contained aliphatic amino acids.
This study revealed that collagen from tilapia and hybrid catfish skin showed
comparable physico-chemical characteristics and could provide potential alternative
resources for collagen. In addition, ACE inhibitory peptides derived from HS collagen

could be developed as a functional food with antihypertensive property.
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