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Abstract

The effects of types (caffeic acid, catechin, ferullic acid and tannic acid) and
concentrations (1, 3 and 5% based on protein) of phenolic compounds on cross-linking of
myofibrillar proteins from bigeye snapper (Priacanthus tayenus) muscle at pH 11 were
investigated. Among all phenolic compounds used, tannic acid exhibited the highest cross-
linking ability on myofibrillar protein as evidenced by the more decreased free amino groups
and the lower band intensity of myosin heavy chain (MHC). In addition, the extent of protein
cross-linking increased with increasing concentration of phenolic compounds. Addition of
phenolic compounds into the film forming solution (1.5% protein, 0.75% glycerol, pH 11)
enhanced the mechanical properties of the films. As polyphenol content increased, Young’s
modulus (E) and tensile strength (TS) of the films increased while their elongation at break
(EAB) decreased (p<0.05). At the same concentration, tannic acid rendered the film with
higher mechanical properties, compared to others. Water vapor permeability (WVP) of the
films added with phenolic compounds was lower than that of the control film (without
phenolic compound). Phenolic compounds added decreased the film transparency and
affected the color of the films differently, depending on types and concentrations used.
However, films from myofibrillar proteins with and without polyphenol had the excellent
barrier properties to UV light at the wavelength of 200 — 280 nm. The barrier properties to
visible light at the wavelength of 350 — 500 nm were remarkably increased when phenolic
compounds were incorporated into myofibrillar protein films. Mixing condition for at least 30
min with oxygen purging rendered the increased protein cross-linking efficiency in film-
forming solution and resulting film, compared to that without oxygen purging.

The effect of ethanolic extract of different plants (Keim bark, mangosteen husk,

instant coffee and green tea) on protein croos-linking and properties of film from fish



myofibrillar protein was also studied. Keim bark extract exhibited the highest protein cross-
linking efficiency. The film with Keim extract processed the highest TS and the lowest WVP.
The extent of protein cross-linking increased with increasing the extract incorporated. The
film with maximum strength and without deteriorated flexibility was obtained by using Keim
extract at 0.5% of protein and mixing time of 30 with oxygen purging. Incorporating with
appropliate type and concentration of plant phenolic extract into the film-forming solution
provided the film with improved mechanical properties, water-vapor barrier property, water
resistant as well as thermal and storage stability. Therefore, selected phenolic compounds
or plant phenolic extract could be an alternative non-toxic protein cross-linker, which could

improve protein-based film properties.
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