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Low density polyethylene(LDPE) film was fabricated with the addition of benzoic acid, orfand JP which contained
water-soluble silica adsorbed a natural antimicrobial compounds. The used antimicrobial compounds were isolated from
culture broths of methylotropic actinomycetes strains MO-16 and MO-17 which was newly isolated from soils. An
antimicrobial compound retained antimicrobial activity after heat treatment at 121°C for 5 min. JP, which obtained from
Japan as a antimicrobial agent, showed antimicrobial activity in the concentration of 100 mg/mL. The silica LDPE film
revealed the growth inhibition of total aerobic bacteria in packaged minced pork compared with commercial film and of
E. coli on a contained agar plate. In the storage testing of various packaged foods at room temperature for 30 days,
the film showed excellent preservation compared with commercial film in case of small tomato and Agaricus bisporus.
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Table 1. Antimicrobial activity of JP*

JP concentration(mg/mL)

Test strains 300 30 3 0.3

Inhibitory zone( ¢, mm), ( ): unclear zone
Escherichia coli (22) ® - -
Staphylococcus aureus 23) ®) - -
Aspergillus fumigatus 23) - - -

°JP : commercial antimicrobial agent from Japan
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Table 2. Antimicrobial spectra of JP

JP concentration(mg/mL)
100 10 1
Inhibitory zone( ¢, mm}, ( ): unclear zone

Test strains

Gram(+) bacteria

Bacillus thermoglucosidus (17} " -
Staphylococcus aureus 17) - -
Streptococcus equii (18) (10) -
Streptococcus Zooepidermicus (7 8 -
Gram{(-) bacteria
Escherichia coli (16) ) -
Pseudomonas aeruginosa 15 + -
Serratia marscens (an ® -
Fungi
Aspergillus fumigatus - - -
Candida albicans (#) (+) -

4

. . Ll

Figure 1. Antimicrobial activity of JP, AMC and JP + AMC. J; JP(100 mg/mL, 10 mg/mL, 1 mg/mL), A; AMC(1 ug/20 (L), J & A; JP(60 ug)
+ AMC(1 pgf20 ply \; Escherichia coli, 2; Serratia marcescens, 3, Bacillus thermoglucosidus, 4; Streptococcus zooepidermicus, 3; Pseudomonas

aeruginosa, §, Staphylococcus aureus, T, Aspergillus fumigatus, 8; Streptococcus equii
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Table 3. Antimicrobial activity of the mixture of antimicrobial compound and JP

Test strains

(P 3 mg+AMC 0.01 mg)/mL

Inhibitory zone( ¢, mm)

Escherichia coli 8
Staphylococcus aureus 8
Aspergillus fumigatus -
Table 4. Residual activity of the mixture of antimicrobial compound and JP by heat treatment
Heat treatment AMC+JP AMC+JP(liquid)’
Strains (min) None 05 1 2 3 5 2 3
Inhibitory zone( ¢, mm)
Gram(+) bacteria
Bacillus thermoglucosidus 15 15 15 14 15 14 14 15
Staphylococcus aureus 12 13 13 12 12 13 13 14
Streptococcus equii 10 10 10 9 9 9 9 9
Streptococcus zooepidermicus 13 13 13 13 13 13 13 15
Gram(~) bacteria
Escherichia coli 12 12 12 12 12 2 12 13
Pseudomonas aeruginosa 12 12 12 12 12 12 12 12
Serratia marcescens 12 12 12 12 11 11 12 11
Fungi
Candida albicans B ) . . . . ° °
Aspergillus fumigatus * ) ) . ) B B )

“ : Heat treatment of paper disc adsorption of JP(3 mg/ml)+AMC(0.05 mg/mL)
®: 100 uL of JP(3 mg/mL) and AMC(0.05 mg/mL) mixture put in the vial and examined the residual activity of paper disc adsorption after heat

treatment of liquid phase
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Figure 2. Residual activity of the mixture of AMC and JP by heat treatment in Table 4. 1; S. equii, 2; S. zooepidermicus, 3; S. marcescens, 4;
S. aureus, 5; E. coli, 6; B. thermoglucosidus, a; AMCs(4¢ mg)+silica(0.5 mL), j; JP(10 mg/mL) 20 yL, a&j; JP(3 mg/mL)+AMCs(0.05 mg/mL) 20

uL, b; JP+AMCs 2 min heat, ¢; JP+AMCs 3 min heat

Table 5. Effect of preservation of minced pork by prepared film

Incubation time(days)

Minced pork samples(0.5 g)

Commercial film Silica+tBA+AMC SilicatBA+AMC+JP
1 5%10° 1X10° 2x10°
Room 3 610" 3x10° 6x10°
Temp. 6 9x107 2% 10’ 110
8 1x10° 8x10* 2x10°
1 2%10° 3X10° 3x10°
. 3 3><10j 3x1oz 1><1oi
6 4x10° 2%10 1X10°
8 3x10° 1x10° 2%10°
0 day minced pork sample(control) : 4 10% colony [/ 05 g
Table 6. Antibacterial test of prepared film by agar plate method
Commercial film Silica+BA+AMC Silica+BA+AMC+JP
Sample
02 g 04 g 02¢g 04 g 02 ¢g 04 ¢
E. coli 59 42 43 33 43 32
HZ HEO| NER REY A U wslsigon] AskEad ua) Az A9 HEy
Az Bee) AEF 2EA UL Ao YNEE P2 7 SSHm RASE UeitkFigue 3 B). 53 F5old E
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°oDE ¥u UYNtHez griEe AFY YT =z 23 EFRY FRol w ta tE ZaE Bt olE AFY
2 slo AN 457 WARGD. AAHeR 4FY W BEYoRwE AEd TR w AzLse UE, 7]
§ 9 RENE BRAEA 4F F HRYUE Tl 8 P B8l Azdsrt 298 vty SUSLHIL)
Figwe 30] UepiQch vlE%el A%E AUz AzHA  FFAL $H8 BB A AF FRIYl g g
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Table 7. Effect of the antimicrobial compounds-impregnated silica LDPE film on storage of the various foods

Storage condition

Silica+BA LDPE film Silica+BA+JP LDPE film

Food
Non-packaging Commercial film
Mandarine orange Good Decay(100%)
Agaricus bisporus Dried Decay(60%)
Small tomato Dried, Decay(100%) Decay(100%)
Red pepper Dried Decay(50%)

Decay(30%) Decay(70%)
Good Decay(20%) Decay(60%)
Good Decay(40%)
Decay(20%) Decay(20%)

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 3. Storage condition of the packaged foods at room temperature
for 30 days. A; Commercial film, B; SilicatBA LDPE film, C;
Silica+BA+JP LDPE film
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