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Low density polyethylene(LDPE) film was fabricated with the addition of synthetic ceramic which contained a natural
antimicrobial agents. The antimicrobial agents used were isolated from culture broths of methylotropic actinomycetes
strains MO-16 and MO-17, and Streptomyces sp. No. 31, which was newly isolated from soils as an antifungal agent.
Four-day old culture broth of Streptomyces sp. No. 31 showed strong antifungal activity against Aspergillus niger, a test
strain, and retained antimicrobial activity after heat treatment at 121°C for 15 min. The ceramic LDPE film reduced the
growth of total aerobic bacteria in packaged minced pork compared with commercial film. The film revealed a 40 to 50
% growth inhibition of E. coli on a contained agar plate. In the storage testing of various packaged foods at room
temperature for 30 (days, the ceramic LDPE film showed excellent preservation compared with commercial film.
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Table 1. Residual activity of the antifungal agent from Streptomyces
sp. No. 31 after heat treatment
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Table 3. Antibacterial test of the ceramic LDPE film by agar plate
method using E. coli as a test strain

Heat Incubation time (days)
treatment 1 2 3 4
Inhibitory zone (&, mm)
None 10 12 13 14
Heat 8 9 10 13

Culture broth was treated at 121°C, 1 atm. for 15 min by autoclave.
Plate assay with Aspergillus niger was used to monitor of antifungal
activity

Table 2. Changes in total microbial count on the minced pork
packaged in antimicrobial agents-impregnated ceramic LDPE film

. Storage Samples (0.5 g)
Temperature (TC) time (days) n B
1 3.0x10° 8.6x 10’
Room 3 35x10° 2.0x10°
temperature 6 50x 10’ 7.0% 107
8 1.3%10° 14x 10°
1 75x10° 1.0x10°
4 3 1.5%10° 2.1x10°
6 4.0x% 10° 50%10°
8 1.0% 10° 6.0x 10’

A : Ce-1 LDPE film containing antimicrobial agents
B : Commercial wrap
* (O day sample : 26 colony/0.5 g sample
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Addition of Ce-1 LDPE film

Sample Control 02 g 04 g
E. coli colony count 29 18 14
Growth rate (%) 100 62 48

* Control : non-addition of Ce-1 LDPE film

Table 4. Antimicrobial spectra of Ce-1 LDPE film

Ce-1 LDPE film
Inhibitory zone

Test strains

B. subtilis *
E. coli +
Asp. flavus -
Asp. fumigatus -
Asp. niger -
T. mentagrophytes -
T. rubrum -
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Table 5. Effect of the antimicrobial agents-impregnated ceramic LDPE film on storage of the various foods.

Storage condition

Food Non-packaging Commercial film Ceramic LDPE film
Mandarine orange Dried Good Good
Agaricus bisporus Dried Decay (100%) Good
Cabbage Dried Decay (10%) Good
Small tomato Dried, Decay (30%) Decay (50%) Good, Decay (5%)
Red pepper Dried, Decay (20%) Decay (30%) Good, Decay (10%)
Bread Dried, Growth of fungi (20%) Good, Growth of fungi (10%) Good, Growth of fungi (5%)

Packaged foods stored at room temperature for 30 days. Storage condition was designated as ‘good’ or ‘decay rate’ by visual observation.

"Good; No decay and excellant preservation, %; decay rate

Figure 1. Storage condition of the packaged Agaricus bisporus at room temperature for 30 days

A; Non-packaging, B; Commercial film, C; Ce-! LDPE film
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