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ABSTRACT

Acid-solubilized collagen (ASC) and pepsin-solubilized collagen (PSC)
were successfully isolated from the skin of bigeye snapper (Priacanthus macracanthus) and

brownstripe red snapper (Lutjanus vitta). Both ASC and PSC from the skin of both species

comprised two different Ol chains (OL1 and OL2) and were characterized to be type I with
no disulfide bond. The study on peptide mapping using V8 protease and lysyl
endopeptidase suggests the differences in amino acid sequences and collagen conformation
between ASC and PSC from both species. Solubility of ASC and PSC from bigeye snapper
and brownstripe red snapper skin was maximized in the acidic pH range, but decreased in
the presence of NaCl.

Both skin gelatins having high protein and high hydroxyproline content
were extracted. The bloom strength of gelatin gel from brownstripe red snapper skin gelatin
was greater than that of bigeye snapper skin gelatin (P<0.05). The addition of microbial
transglutaminase (MTGase) at concentrations up to 0.005% and 0.01% (w/v) increased
the bloom strength of gelatin gel from bigeye snapper and brownstripe red snapper,
respectively (P<0.05). However, the bloom strength decreased with further increase in
MTGase concentration. MTGase induced the cross-linking of protein components,
especially, B— and Y- components.

Edible films were successfully prepared from fish skin gelatin of both
species. Both protein and glycerol contents affected the mechanical properties and water
vapor permeability (WVP) of resulting gelatin based film. Films prepared from bigeye
snapper skin gelatin exhibited the lower mechanical properties than those of brownstripe red
snapper at any glycerol concentrations used. The former films contained the lower content
of high-molecular-weight cross-links with the concomitant increased degradation peptides,

compared with gelatin powder and the latter films. Metallo- and serine-



proteinase/collagenase actively involved in protein hydrolysis in bigeye snapper skin
gelatin. Nevertheless, addition of EDTA increased TS and EAB of gelatin film from this
species.

Platicizers, both hydrophilic and hydrophobic, were added into the gelatin
based films. Types (glycerol, ethylene glycol, sorbitol, polyethylene glycol 200 and 400)
and concentrations of plasticizers affected the properties of fish skin gelatin based films
differently. At the same plasticizer concentration, fish skin gelatin films from both species
plasticized with glycerol (Gly) showed the greatest EAB (P<0.05), whereas ethylene
glycol (EG) plasticized films had the highest TS (P<0.05). Films generally became more
transparent and EAB, WVP as well as light transmission of films increased, but TS and
yellowness decreased with increasing plasticizer concentrations. Furthermore, the addition
of fatty acids (FA) (palmitic acid and stearic acid) and their sucrose esters (FASE)
influenced the properties of fish skin gelatin films. TS of films generally decreased with the
addition of FA (P<0.05), while gradually increased with increasing FASE amount (P
<0.05). Marked increase in EAB was observed when either FA or FASE at a level of 25%
substitution was incorporated. WVP of films generally decreased with increasing amount of
FA or FASE (P<0.05). However, films containing FASE exhibited the superior WVP
barrier property to those added with FA. Films added with FASE were generally more
transparent than those with FA. Chain length of FA or FASE affected the properties of
films differently, depending upon gelatin sources.

Fish skin gelatin films incorporated with BHT or Ol-tocopherol at a level of
200 ppm were prepared. FTIR spectra of films suggest some interaction occurred between
gelatin molecules and the antioxidants added. Both BHT and Ol-tocopherol decreased WVP
of resulting film from skin gelatin of both species (P<0.05) but affected the transparency
differently, depending upon gelatin source. All films had the increase in TS and DPPH
radical scavenging activity during storage (P<0.05). Films without and with BHT or OL-

tocopherol incorporated showed the preventive effect on lard oxidation.
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