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Abstract: This work attempted to achieve effective antibacterial gelatin films by incorporating organic / inorganic antibacterials leading to

synergistic antibacterial effect and wide antibacterial spe morphology, mechanical and barrier properties as well as antimicrobial

activity of the films were evaluated. Gelatin-lysozyme/ n: nanocomposite films had selective light absorbance. Obvious absorption peak
occurred in the ultraviolet (UV) region,-while the transmittance was/over 90% in the visible region. The simultaneous incorporation of lysozyme
/nano-ZnO resulted in synergistic antibacterial activity against test organism, i.e., Escherichia coli (G") and Bacillus subtilis (G"). The loading of
lysozyme or nano ZnO within the gelatin matrix did not affect the surface morphology of the films, while the simultaneous loading of lysozyme

and nano-ZnO resulted in heterogeneous surface-morphology, probably due to the formation of the agglomerates via the interaction between

lysozyme and nano-ZnO in the orming solution or the casting process. As a result, gelatin network structure as well as the performance of

water vapor and‘oxygen barrier was va in an antimicrobial type-and dose- dependent manner. This study provides a theoretical basis for the
development of n& organic/ inorganic composite films.
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Fig.2 UV-vis spectra of gelatin films formulated with
antimicrobials
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Fig.3 Surface morphology for different gelatin films obtained
by SEM
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Fig. 5 Representative stress-strain curves of different gelatin
film
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Table 3 Tensile properties of different gelatin film

JEATA EM/Mpa TS/Mpa EAB/%
A 1143436172 3029+ 1.17 27.50+4.76
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F 113432+£103.54 29.89+4.19 43.51+10.11
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Table 4 Water vapor per|

ity (WVP) and oxygen permeability (OP) of different gelatin films formulated with antimicrobials

e ickness/pm WVP/(x10"g-m 2-s Pa!) OP/(cm®-cm/cm®-s-Pa)
A J 76.89: 1.90 2.01£0.08° 1.11 +£0.10x107%%®
\ B 7535321 2314004 0.90 +0.18x10"1%
( C 76.83 +2.78 1.92 +0.12b° 1.30£0.17x10"%
y D 70.88 +3.43 1.72+0.07 0.95 % 0.15x107%
E 75.11+4.32 239+ 0.04° 1.28 +£0.25x107"%
F 77.37+2.19 2.12+0.07° 1.33+0.19x1071%
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Fig. 6 Inhibition zone test results of the films against E.coil
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