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ABSTRACT

The effects of the pH and protein content on the properties and
compositional changes of protein-based films from bigeye snapper, threadfin bream
and goat fish surimi were investigated. The acidic (pH 3) and alkaline (pH 11)
conditions had no effect on water vapor permeability (WVP) and tensile strength (TS)
of surimi films prepared from all species (P>0.05). Nevertheless, elongation at break
(EAB) of surimi films prepared at pH 3 were greater than those prepared at pH 11 (P
<0.05). However, surimi films prepared at acidic condition was more yellowish than
that prepared at alkaline pH as evidenced by the greater b*-value. The improved TS
and EAB was noticeable with higher protein content, but the increased yellowness
was observed. Alkaline pH caused the degradation of muscle protein, especially
myosin heavy chain, in surimi film-forming solution at higher extent than acidic pH.
However, the higher amount of reducing sugar was produced under acidic pH, which
was coincidental with the increased yellowness, possibly induced by Maillard
reaction.

The effects of lipids (0-100% glycerol substitution) on film properties

were investigated. Addition of lipids up to 75% glycerol substitution resulted in the
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improved water vapor barrier, lowered TS and increased EAB of the surimi film (P
<0.05). Transparency of films was decreased with increasing lipid concentrations
used (P<0.05), especially for those added with solid lipids. Generally, the mechanical
properties and water vapor barrier property of surimi films incorporated with palm oil
were superior to those modified with butter or shortening. Scanning electron microscopic
(SEM) study revealed that dispersion of palm oil in the film was more uniform than
that of butter and shortening. This might contribute to the varying properties of

resulting films.

The effect of crosslinkers on surimi film properties were investigated.
Addition of aldehydes (0.5-5 mM) to the film-forming solution resulted in the
increase in TS but the lowered WVP, TS and EAB of the surimi film (P<0.05).
MTGase had no effect on WVP. Lowered TS and increased EAB of surimi film were
observed as MTGase levels used (5-80 units/ g protein) increased (P<0.05). Transparency
of films was decreased with increasing aldehydes or MTGase levels (P<0.05),
especially for those added with glutaraldehyde. Generally, the mechanical properties
and water vapor barrier property of surimi films incorporated with formaldehyde were
superior to those modified with glutaraldehyde, glyoxal or MTGase. Aldehydes most
likely formed covalent inter- and/or intra-molecular links between protein chains,
while MTGase might lengthen the chain length of muscle protein as evidenced by the
increased EAB of resulting film added with MTGase. Microstructural study revealed
that the smooth and continuous surface without grainy and porous structure was
observed with surimi films without palm oil or formaldehyde. Hydrolysis of films by
a-chymotrypsin markedly decreased when the palm oil and formaldehyde were

incorporated (P<0.05). Surimi films had an increase in heat stability when oil was
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incorporated with or without formaldehyde as indicated by the higher glass transition
temperature (7,) and degradation temperature (7).

During the storage at room temperature (28-30°C) and 4 °C, no
changes in mechanical properties and water vapor barrier properties were found
throughout the storage at different RHs. All film samples became more darker and
less transparent as evidenced by the decrease in L*- value and increase in b*-values as
the storage time increased (P<0.05). When surimi films incorporated with oil or oil
together with formaldehyde were used as the packaging, TBARS and moisture
content of dried sardine powder increased and the decrease in L*-value with the
concomitant increases in a*- and b*-values were observed as the storage time at room
temperature increased up to 15 days (P<0.05). After 15 days of storage, samples
packaged using surimi film incorporated with oil and formaldehyde had the lower
TBARS value, moisture content and yellowness as indicated by lower a*- and b*-
values, compared polyethylene film and film incorporated with only oil, respectively

(P<0.05).
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