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Abstract

Objectives of this study were to various approaches to fully utilize byproducts from fishery
industry with emphasis on wash water of fish mince, collagen hydrolysates with angiotensin I-
converting enzyme (ACE) inhibitory activity, and protein hydrolysates with antioxidant properties
from surimi wastes, including frame, bone and skin (FBS) and refiner discharge (RD) using
proteinases from a novel source, Virgibacillus sp. and commercial proteinases: pepsin, trypsin and
Alcalase. It was found that crude sarcoplasmic proteins obtained from common carp mice wash
water showed inhibitory activity toward trypsin and increased textural properties of threadfin bream
surimi, particularly those set at 40°C, when added at 0.18%. In addition, it reduced proteolysis
caused by endogenous proteinases of threadfin bream surimi. Based on protein purification scheme,
the protein exhibiting inhibitory activity was identified to be the carp Ol-1 proteinase inhibitor,
which was glycoprotein with molecular weight of 40 and 55 kDa. The purified inhibitor exhibited
inhibitory activity toward trypsin and reduced proteolysis of myosin heavy chain of bigeye snapper
surimi.

FBS protein hydrolysates prepared from Virgibacillus sp. SK33 proteinase showed higher
antioxidant than RD and was, therefore, fractionated using anion exchange and size exclusion
chromatography (SEC). Three fractions, mamely, B1, B2 and B3, were obtained after SEC.
Fraction B3 exhibited the highest antioxidant activity base on 2,2’-azinobis (3-wthyl-
benzothiazoline-6-sulfonate (ABTS) scavenging activity and ferric reducing antioxidant power
(FRAP) value, while metal chelation and hydroxyl radical scavenging ability were distinctive in
fraction B2 and B3. Fraction B1 and a synthetic peptide selected from the pooled de novo peptides
of fraction B3, FLGSFLYEYSR, had a cellular radical scavenging effect when HepG2 cells were
treated with hydrogen peroxide (H,0,).

Collagen hydrolysates from skin of tilapia (Oreochromis niloticus) and hybrid catfish (C.
macrocephalus x C. gariepinus) were obtained using pepsin, Alcalase, trypsin and proteinase from
Virgibacillus sp. SK39. Pepsin produced peptides exhibiting the highest ACE inhibitrory activity
with a degree of hydrolysis (DH) of 30%. The hydrolysate of hybrid catfish skin 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 IC,; of 9.01+0.04 pg (glycine
equivalent)/ml. 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 contrined aliphatic amino acids.

This study revealed that byproducts from fishery industry could be fully utilized using
proper recovery and enzyme technology to obtain proteinase inhibitor or bioactive peptides with
ACE inhibitory and antioxidant activity, which could be developed to be functional ingredients or

nutraceutical products.
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