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Tilapia Preservation by Composite Antibacterial Film with Fish-scale Collagen

SHAO Dong-xu, WANG Hui, PEI Zhi-sheng, XUE Chang-feng
(Hainan Tropical Ocean University, Sanya 572022, China)

ABSTRACT: The work aims to prepare fish-scale collagen composite film with antibacterial property and study its pre-
servation effect on fish. Collagen was extracted from scale and edible composite film was prepared by mixing collagen
and potato starch, in which galangal oil was added as natural antibacterial agent. The effect of essential oil on the
film-forming properties was examined. Essential oil reduced tensile strength and transparency of the film, but increased
elongation at break and water-solubility. The composite film had good antibacterial effect on staphylococcus aureus,
escherichia coli and black mold. Antibacterial composite film with 1.0% (mass fraction) galangal oil was used to preserve
tilapia meat in cold storage. TVB-N value of the fish packed by antibacterial film was 14.67 mg/100 g on the eighth day.
The fish was edible and marked as second grade freshness. However, TVB-N value of the control sample packed by plas-
tic film was 26.78 mg/100 g on the sixth day and was inedible. Compared to the control sample, TBA, total bacterial count
and pH values of the fish packed by antibacterial film were at a lower level. Antibacterial composite film can prevent lipid
oxidation and microbial growth, and extend shelf life of fish during cold storage.
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Tab.1 Effect of galangal oil content on film-forming prop-
erties of the composite films

R Proksmis WA Kt @ex

DB % /MPa /% /% %
0 22.0241.01 15512091 33.03£0.03 78.04
0.5  20.54+1.46 15.90+0.67 31.19+0.05 75.75
1 18.52+1.01 16.62+0.91 35.93+0.07 71.04
1.5  15.8340.93 17.04+0.66 37.85+0.09 65.36
2.0  14.09+0.86 18.28+0.74 43.61+0.05 57.77
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Tab.2 Effect of galangal oil content on the inhibition zone
diameters of different bacterial strains

mm
R B 8U% K S ammeke Rl
0 10.00+0.00  10+0.00 10£0.00

0.5 12.240.07  15.3£0.07  13.2+0.09

1 13.4£0.06  18.5£0.09  14.8+0.06

L5 15.6£0.11  20.3#0.12  16.5+0.08

2 16.4+0.18  23.4+0.21 17.9+0.26
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Fig.1 Changes of total viable bacterial counts in tilapia during
cold storage
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Fig.2 Changes of TVB-N values in tilapia during cold storage
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Fig.4 Changes of pH in tilapia during cold storage
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