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The adsorption of the antimicrobial compounds(AMCs) and their heat-resistance were investigated for the packaging film
manufacture, wherein, the antimicrobial compounds were adsorbed on a silica component. The naturally source antimicrobial
compounds were produced by methylotropic actinomycetes strains MO-16 and MO-17, extracted with ethylacetate.
Antimicrobial compounds adsorbed on water-soluble silica had retained activity against Gram(+) and the Gram(-) bacteria
after heat treatment at 150°C for 5min. The benzoic acid showed strong antimicrobial activity to fungi and was stable to
heat treatment. The combination of antimicrobial compound plus benzoic acid was synergistic against test strains. Therefore,
we estimated that the water-soluble silica is suitable for the packaging film manufacture as a adsorbent of the antimicrobial

compounds.
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Table 1. Cultural conditions for antimicrobial compound production on fermentor culture

. Incubation Packed ] Antimicrobial activity Antimicrobial compound
Strains . Final pH .
time (days) volume(ml) E. coli S. aureus production (mg)
Inhibitory zone( ¢, mm)
1 0.3 75 - -
2 0.3 . 10.5
MO-16 7 10
3 0.3 7.5 9 10
4 0.3 7.5 9 143
1 0.3 7.5 - -
2 0.3 7.5 10 11
MO-17
3 0.3 75 10 10 174
4 0.3 75 9 9
Symbols : -. no visible clear zone

Table 2. Minimal inhibitory concentration(MIC) of antimicrobial compound produced by MO-16 strain

) AMC(mg/mL)
Test strains
0.1 0.01 0.001
Inhibitory zone( ¢, mm)
Escherichia coli 13 - -
Staphylococcus aureus 13 - -

Aspergillus fumigatus

Table 3. Antimicrobial spectra of antimicrobial compound produced by MO-16 strain

Test strain

AMC

0.05 mg/mL

Gram(+) bacteria
Bacillus thermoglucosidus
Staphylococcus aureus
Streptococcus equii
Streptococcus zooepidermicus

Gram(-) bacteria
Escherichia coli
Pseudomonas aeruginosa
Serratia marcescens

Fungi
Aspergillus fumigatus
Candida albicans

Inhibitory zone( ¢, mm)

11

12
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Table 4. Heat-stability of antimicrobial compound adsorbed on water-soluble silica

Heat treatment (1507C)

Sample ; . . .
None 0.5 min 1 min 2 min 3 min 5 min
Inhibitory zone( ¢, mm)
Escherichia coli
Silica" 17 17 15 13 7 5
Paper disc” 10 10 8 + - -
Staphylococcus aureus
Silica” 17 17 15 15 5 5
Paper disc” 11 10 8 + - -

bl

D . silica + AMC treatment, ~ : Paper disc adsorption of silica + AMC, Symbols : -, no visible clear zone; +, slight visible clear zone

Table 5. Residual activity of the antimicrobial compound on adsorbent by heat treatment

Heat AMC + silica
treatment - - - - -
Strains None 0.5 min 1 min 2 min 3 min 5 min

Inhibitory zone( ¢, mm)

Gram(+) bacteria

. Bacillus thermoglucosidus 12 12 12 12 12 12
Staphylococcus aureus 11 10 11 11 11 11
Streptococcus equit 8 8 8 8 8 8
Streptococcus zooepidermicus 11 1 1 10 10 10

Gram({-) bacteria
Escherichia colt 10 10 10 10 10 10
Pseudomonas aeruginosa 10 10 9 10 10 9
Serratia marcescens 9 9 9 9 9 8
Fungi

Candida albicans - - - - - _
Aspergillus fumigatus - - - - - _

a

: Paper disc adsorption of AMC on silica

Figure 1. Heat-stability of antimicrobial compound with water-soluble silica in Table 4. P, Resxdual acnvlty of the paper disc adsorption of silica +
AMC by heat treatment (30 sec, 1 min, 2 min, 3 min, 5 min, None) S; Residual activity of the silica + AMC by heat treatment (30 sec, 1 min, 2
min, 3 min, 5 min, None). 1; E. coli, 2; S. aureus
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Table 6. Antimicrobial activity of benzoic acid

349

Heat treatment

Benozoic acid None Heat(100°C, 5min)
onc.(mg/mL)
Test strains 100 50 20 100 50 20
Inhibitory zone( ¢, mm)
Escherichia coli 15 13 7 15 13 7
Staphylococcus aureus 16 14 8 16 13
Aspergillus fumigatus 34 32 17 34 32 17
Table 7. Antimicrobial activity of the mixture of antimicrobial compound and BA
Strains AMC(0.01 mg/mL) BA"(2 mg/mL) AMC(0.01 mg/mL) + BA(Z mg/mL)
Inhibitory zone( ¢, mm), () : unclear zone
Escherichia coli - - 9.5)
Staphylococcus aureus - - (10)
Aspergillus fumigatus - (8.5) (8.5)

“BA : benzoic acid
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