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Development of Antimicrobial Film Composted with Metal Nanoparticles
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Abstract

Cold storage is the simplest and easiest technology to delay plant senescence and growth of spoilage
microbes. Although the temperature in cold rooms is low, many micro-organisms are able to grow on the walls,
which might be a cause of fresh produce contamination leading to decay. Thus, this research aimed to develop
antimicrobial films containing silver nano particles (Ag-NP) and platinum nano particles (Pt-NP) to use as wall
attached film in storage rooms. The research was conducted by spraying Ag-NP and Pt-NP colloids at 3 ppm on
the wall of a cold room (13°C, 80+3% RH), and then dried for 2 hours. Fungi and bacteria on treated walls were
detected on days 0 (before treated), 1, 30 and 60. Both fungi and bacteria were reduced by Ag-NP and Pt-NP
treatments within 30 days only, but Ag-NP treatment had more effect in suppressing fungi and bacteria than the
Pt-NP treatment. Three coating substances (chitosan, shellac and sucrose fatty acid ester) were used to construct
the anti-microbial film by mixing Ag-NP colloids with the coating substances. The result showed that only chitosan
(CS) was able to set up as the film. Efficiency of 1% CS mixed with 5 ppm Ag-NP on the inhibition of fungal
storage (Penicillium sp.) was investigated by dropping the mixture of CS and Ag-NP on PVC film (which was fixed
on the plate glass). After being air dried, the spore of Penicillium sp. was spread on the tested film. PVC films
spread with fungal spore, CS or Ag-NP alone were used as the controls. All films were incubated at 25+2°C for 30
min and the fungal count was analyzed. Reduction of the fungal amount was observed in Ag-NP alone and the
mixture of CS and Ag-NP on PVC film by 1.34 and 3.06 colonies/cm’, respectively, while the control (Penicillium
sp. alone) was 23.12 colonies/cm’.
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Figure 1 Amount of bacteria (a) and molds (b) on the cold room walls at 13°C after spraying with 3 ppm silver-
nanoparticles (Ag-NP) and platinum-nanoparticles (Pt-NP) for 1, 30 for 60 day. Day 0 is a control
(before treated).
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Figure 2 Amount of molds on PVC film or PVC film coated with 5 ppm Ag-NP, 1% chitosan and 1% chitosan

composted with 5 ppm Ag-NP after PVC films were inoculated with spore suspension of Penicillium sp..
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