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ABSTRACT

The effect of using fish gelatin hydrolysates having different degree of
hydrolysis (DH: 23, 61 and 95%) as plasticizer at various levels (30 — 60%) in film of fish
myofibrillar protein (FMP) from red tilapia (Oreochromis niloticus) was investigated, in
comparison with glycerol. All films exhibited increased film flexibility as compared to the
control FMP film without plasticizer which was brittle. Regardless of DH, FMP films
incorporated with gelatin hydrolysates at 50 and 60% of FMP generally had higher elastic
modulus (E) and tensile strength (TS) but lower water vapor permeability (WVP),
compared with those added with glycerol at the same level (p<0.05). At the same DH, both
E and TS of film decreased, while elongation at break (EAB) and WVP increased with
increasing levels of gelatin hydrolysate (p<0.05). When hydrolysate at the same level was
used, the decrease in TS and E but the increase in WVPwas found as DH increased.
Nevertheless, FMP film added with gelatin hydrolysate exhibited the higher b*-value
(yellowness) and lower transparent, compared with the film containing glycerol (p<0.05).

Moreover, use of the blend of glycerol (GLY) and 61% DH gelatin hydrolysate
(GH) of various GLY/GH ratios (100/0, 75/25, 50/50, 25/75 and 0/100) at 50% of FMP as
plasticizer in the FMP film was also studied. Both TS and E of films increased while EAB
of the films decreased as GH level in the blend increased (p<0.05). The presence of GH at
higher level in the GLY/GH blend resulted in decreased WVP and transparency but
increased yellowness of the FMP film.

FMP films plasticized with glycerol, 60% DH fish gelatin hydrolysate (GH) and
glycerol/gelatin hydrolysate blend (GLY/GH = 25/75) were comparatively characterized.
In general, the FMP film plasticized with glycerol possessed the highest moisture content
and film solubility in water as compared to the others (p<0.05). Film solubility of the films
added with GH and GLY/GH was not significantly different (p<0.05). Moreover, all films
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exhibited similar protein solubilities in water and different denaturing solvents (p<0.05).
As revealed by protein solubility in various solvents and SDS-PAGE protein patterns, FMP
films were stabilized by mainly hydrogen bond as well as hydrophobic interaction and
disulfide bond, regardless of type of plasticizer used. Based on FTIR analysis, the Amide-
A peak became broader for films added with GH or GLY/GH blend as compared to those
added with only glycerol, suggesting the greater interaction via hydrogen bond between
FMP chains and gelatin hydrolysate. Moreover, SEM and TGA results respectively
indicated that the films added with gelatin hydrolysate had more compact structure and
thermal stability (higher degradation temperature), compared to that added with glycerol as
plasticizer. However, FMP film incorporated with gelatin hydrolysate prepared in this
study exhibited no antimicrobial and antioxidative properties.

During the storage at room temperature (28 — 30 °C) for 8 weeks of the selected
film samples, mechanical properties (E, TS and EAB) of the film added with 50% glycerol
remained constant (p>0.05). However, films added with GH and GLY/GH blend had
increased E and TS but decreased EAB upon 8 week of storage (p<0.05). In addition, WVP
and transparency of all films seemed to decrease but b*-value (yellowness) increased with
increasing storage time (p<0.05). Dramatic decreases in film solubility as well as protein
solubility in water and various solvents were noticed as storage time increased, more likely
associated with the formation of various interactions via non-covalent and covalent bonds
of the components in the film during the extended storage.

Sealing ability of FMP film incorporated with gelatin hydrolysate by means of
applying different natural adhesives (tapioca flour, gelatin and soy protein isolate) in
combination with impulse heat sealing at various times (1.5, 2.5 and 3.5 s) was
investigated. As evaluated by peel strength test, films sealed with gelatin or soy protein
isolate had increased seal strength with increasing heat sealing time used (p<0.05).
Irrespective of heat sealing time, the use of gelatin as adhesive rendered the seal with the
highest seal strength (p<0.05), followed by soy protein isolate and tapioca starch,
respectively. Among sealing conditions studied, the highest seal strength was observed
when gelatin was used as adhesive and heat sealed for 3.5 s.
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