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Preparation and Characterization of PCL/PVA/Nisin Composite Antibacterial Films

LU Fang-fang, WANG Bao-ying, WANG Jin-ling, WANG Lin, ZHANG Yan

(School of Packaging and Printing Engineering, Henan University of Animal Husbandry & Economy,
Zhengzhou 450046, China)

ABSTRACT: The work aims to prepare composite antibacterial film with biodegradable material as film-forming sub-
strate added with natural antibacterial substances to study its properties, so as to keep pork fresh. First of all, the compo-
site antibacterial membrane was prepared by tape casting with polycaprolactone (PCL) and polyvinyl alcohol (PVA)
which contained nisin. Then, its effects on the optical properties, mechanical properties and antibacterial properties of the
composite films were studied by changing the content of nisin. The best preservation effect of composite film with nisin
content of 0.7 g was obtained, which could significantly inhibit the growth of staphylococcus aureus. After 7 days of sto-
rage, the pH value was 6.8, and the preservation time was 2 times of the blank group. The transmittance of the film was
86.13 %, and the tensile strength was 23.30 MPa. Therefore, the composite antibacterial film with nisin content of 0.7 g
has the best comprehensive performance. The film has good antibacterial, optical and mechanical properties, which can
prolong the fresh-keeping time of pork, and has certain guiding significance for study of functional packaging film.
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Tab.2 Sensory scoring standards of pork
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Fig.1 IR spectrum of different PCL/PVA/Nisin
composite films
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composite films
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P— MY BT /g
0 0.3 0.5 0.7 0.9
1 4.76+0.055 4.84+0.055 4.96+0.055 5.00+£0.000 5.00£0.000
2 2.92+0.217 3.44+0.230 4.18+0.179 4.58+0.164 4.8+0.212
3 1.54+0.404 3.06+0.472 3.62+0.303 3.8+£0.235 3.98+0.179
4 - 1.34+0.134 1.5+£0.122 3.2240.205 3.32+0.217
5 - 1.14+0.134 1.12+0.130 2.08+0.217 2.36+0.288
6 - - - 1.48+0.228 1.6+0.245
7 - - - 0.26+0.251 0.32+0.311
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