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Effects of emulsifier, mixing condition and some additives on
properties of emulsion film based on surimi protein

incorporated with palm oil
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Abstract

The effects of emulsifier types (Hexadecylpyridinium chloride monohydrate (HCM),
Tween-20, Tween-80 and Span-60) and concentration (5%, 10% and 15% lipid) on properties
of surimi protein emulsion based film incorporated with palm oil at 75% glycerol substitution
were investigated. Addition of palm oil together with emulsifiers lowered water vapor
permeability (WVP), tensile strength (TS) and transparency but increased elongation at break
(EAB) of the resulting films (p<0.05). Mechanical properties of film varied depending on types
of emulsifier used. Higher concentration of water soluble emulsifier (HCM, Tween-20 and
Tween-80) resulted in the increase in TS with decreased WVP when the concentration of
emulsifier added increased from 5% to 10%. However, WVP of films increased when emulsifier
at a level of 15% was incorporated. WVP and mechanical properties tended to decrease as the
concentration of oil-soluble emulsifier (i.e. Span-60) increased. Regardless of emulsifier types,
transparency of surimi protein emulsion based films was decreased when emulsifier
concentration increased. Film added with Tween-20 at 10% of palm oil showed the highest
tensile strength and water vapor barrier (p<0.05).

The effect of mixed emulsifiers (Tween-20 and Span-60 mixture) with different HLB
values (6, 9, 12 and 15) on properties of surimi protein emulsion based film was studied. Film
added with the mixed emulsifiers having HLB value of 9 had the highest TS. Nevertheless,
mixed emulsifiers with HLB values of 6, 12 and 15 had no effects on TS of the films (p>0.05).
Generally, HLB values of mixed emulsifier had no effect on EAB of resulting films. However,
WVP of films tended to decrease as the HLB value of mixed emulsifier increased from 6 to 12.

Furthermore, emulsification technique had an influence on properties of surimi protein
emulsion based films. Size of oil droplet in film forming solution prepared by stirring in
combination with homogenization was smaller than that prepared by only stirring (800 rpm).
When the homogenization speed was increased from 12,000 to 22,000 rpm, the TS, EAB and
transparency of the films decreased but WVP increased.

Effect of types of antioxidant and antimicrobial agent at various levels on stability of
emulsion-based films from surimi protein added with palm oil during the storage at room
temperature (27-30 °C) was also investigated. The control film without antioxidant and
antimicrobial agent addition exhibited dramatic increase in TBARS and b*-value (yellowness)
during the storage time (0 — 15 days) (p<0.05). The microbial growth was also visually observed
on the control film starting at week 3 of storage. Films added with different antioxidants
including Trolox, BHT and Mix (Trolox + BHT) at 20 mg/¢ had lower TBARS than did the control
film over the storage for 15 days (p<0.05). Among antioxidants used, Trolox incorporated in the
film exhibited the highest antioxidative activity, providing the film with the lowest TBARS
(p<0.05). In addition, all films added with antioxidant had lower b*-value than the control film
after 15 days of storage (p<0.05).

For films incorporated with different antimicrobial agents (propionic acid and
potassium sorbate) at 100 and 200 mg/g stored at room temperature for 8 weeks, all film

samples trended to have an increase in total bacterial count (PCA), yeast and mold counts
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with increasing storage time. However, films added with antimicrobial agents had lower PCA,
yeast and mold counts, compared to the control film. Among antimicrobial-added films, those
added with potassium sorbate had lower yeast and mold counts as compared to those added
with propionic acid, regardless of level used (p<0.05). Yeast and mold counts <150 CFU/g were
found in film with potassium sorbate at 200 mg/g, over the storage time of 8 weeks. However,
films added with potassium sorbate were inhomogeneous, more yellow and difficult to peel
off, compared to those added with propionic acid.

The changes during storage for 8 weeks of the control film and selected film added
with both Trolox at 20 mg/g and propionic acid at 200 mg/g were further investigated. Both
film samples had increased b*-value (yellowness) and TBARS as storage time increased
(p<0.05). Nevertheless, the control film had higher TBAR than did that added with antioxidant
and antimicrobial agent (p<0.05). Both films had total bacterial count < 250 CFU/g. However,
film added with antioxidant and antimicrobial agent showed lower yeast and mold counts
than did the control film (p<0.05). Yeast and mold were significantly detected at week 6 and
week 8 of storage for the control film and film added with antioxidant and antimicrobial agent,
respectively. In addition, both films exhibited increased tensile strength (TS) but decreased
elongation at break (EAB) and water-vapor permeability (WVP) during 8 week of storage.
Therefore, incorporation of appropriate antioxidant and antimicrobial agent at optimal level
could increase the stability during storage of the emulsion-based film from surimi protein

added with palm oil.
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