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ABSTRACT

Autolysis mediated by protease associated with bigeye snapper (Priacanthus
macracanthus) skin was investigated. The maximal autolytic activity was observed at
60°C and pH 7.5. The proteolytic activity was strongly inhibited by 0.001 mM
soybean trypsin inhibitor (SBTI), whereas pepstatin A (1 pM), EDTA (20 mM),
EGTA (10 mM), iodoacetic acid (1 mM), PMSF (1 mM), E-64 (10 uM) and 1,10-
phenanthroline (1 mM) showed no inhibitory effect. The result suggested that the
major protease in bigeye snapper skin was a serine protease.

The proximate composition and autolytic activities of bigeye snapper skin
with and without pretreatment involving deproteinization to remove non-collagenous
proteins and swelling were studied. All skins constituted water as the major
component in the descending order: swollen/deproteinized skin> deproteinized skin>
fresh skin. No difference in hydroxyproline content was found between fresh and
deproteinized skin, but the lower content was observed in swollen skin. The proteases
associated with swollen/deproteinized skin were characterized at 60°C and pH 7.5 by
using different inhibitors. Proteolysis of swollen skin was almost inhibited in the
presence of 0.01 mM SBTI or 20 mM EDTA, resulting in the retained B- and o-
components, whereas other inhibitors had no inhibitory effect. Thus, serine protease
and/or metalloprotease exhibited the predominant activity after pretreatment and
involved in degradation of collagen molecules at high temperature.

Gelatins extracted from bigeye snapper skin in water without and with 0.00]
mM SBTI using a skin/water ratio of 1:7 at different temperatures (35, 40, 45, 50, 55
and 60°C) for 12 h were characterized. In the presence of SBTI, the degradation was
markedly inhibited. However, PB-chain disappeared and o-chains underwent
degradation to some extent at temperatures above 50°C. Generally, a higher yield of
gelatin was obtained as the extracting temperature increased (p<0.05). The addition of
0.001 mM SBTI caused a lower gelatin yield. However, SBTI had no impact on
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bloom strength of resulting gelatin. Therefore, gelatins extracted at 50°C and 55°C in
the absence of SBTI were used for film preparation. Films prepared from gelatin
extracted in the absence of SBTI at 55°C had the greater tensile strength {TS: 45.25
MPa) and elongation at break (EAB: 20.00%) than did those from gelatin extracted at
50°C (p<0.05). However, no differences in water vapor permeability (WVP) were
observed (p>0.05). The former was generally transparent and clear.

Compositions and properties of gelatin extracted in the absence of SBTI at
55°C from bigeye snapper skin was analyzed in comparison with bovine bone gelatin.
Gelatin from bigeye snapper skin consisted of lower hydroxyproline content (108.30
mg/g dry sample) than did bovine bone gelatin (115.71 mg/g dry sample). This
resulted in the lower bloom strength of the former. Microstructural study revealed that
the gel of gelatin from bigeye snapper skin possessed the larger amount of pores with
the loosen structure, compared with that of bovine bone gelatin.

Clove extract containing phenolic compounds exhibited both antioxidative and
antimicrobial activities in a dose-dependent manner. Clove extract could inhibit
Escherichia coli, Staphylococcus aureus and Candida albicans. The extract was
stable when heated up to 50°C for 30-60 min. The clove extract was incorporated into
the film forming solution at various concentrations (0-3%). The addition of clove
extract could increase the TS and EAB of the resulting film. Higher film solubility
was noticeable when clove extract was incorporated into the film. Gelatin film
without clove extract had the smooth surface and tended to possess the rougher
surface as the concentration of clove extract increased. After the film forming solution
was dried, total phenolic content in the resulting gelatin-based film markedly
decreased. Those phenolics could bind tightly with gelatin molecules and those
phenols in the free form were much lowered, leading the decrease in DPPH radical
scavenging activity, reducing power and antimicrobial activity. Additionally, films
incorporated with clove extract at various concentrations could not inhibit the growth
of E. coli and C. albicans, while S. aureus was inhibited to some extent,
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