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Abstract

This study were investigated to analyzed an optimum preparation condition of coating film and its antimicrobial
activity on pathogenic and deteriorative bacteria to obtain fundamental data for development of active packaging
film using antimicrobial peptide, polysine. In the preparation conditions of coating film, antimicrobial activity was
depending on the concentration of polylysine and polyamide respectively, and relatively high activity was obtained
in the film prepared with more than 1.0% (w/v) of polylysine, 40% (w/v) polyamide, and more than 50 pm of
film thickness. Concentration of polylysine migrated from coated film to distilled water was reached at the maximum
concentration, about 20 ppm after 3 days and in equilibrium after 7 days of soaking in sterilized water. An antimicrobial
activity of coated film showed bactericidal effect of about 10° CFU/mL comparing with the control against Bacillus
cereus having 4.8x10° CFU/mL of initial viable cell numbers, and of about 10° CFU/mL comparing with the control
against Klebsiella pneumoniae having 6.8x10° CFU/mL of initial viable cell numbers. Consequently, it was revealed
that polylysine coating film has a potential of applicable possibility as antimicrobial packaging film.
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ChissoAle] <% 50% (ww)e] Ze FYste] AE A
Ultrafiltration membraneMWCO 10,000, Spectrurm fab. Inc.,
CAUSA)e.2 o3}alo] dextring A|#3}1 analytical
RP-HPLCZ /40| gl @Y 39 72 gRlsle At
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£ Table 13} 2k}, polylysine Bacullus cereus ATCC
21768, Listeria monocytogenes ATCC 15313, Lactobacillus
plantarum ATCC 8014, Staphylococcus aureus ATCC 6538
T ¥ FEY HdA nAER ohe a9 4T
Escherichia coli ATCC 11775, Klebsiella pneumoniae
ATCC 21204, Salmonella typhimurium ATCC 14028 59l =
gt 245 Uit 58] WEA okET?] B cereuso]
W G 2 Aoz e,

Table 1. Antimicrobial activity spectrum of polylysine

Antimicrobial activity

Bacterial spectes

Medium polylysime
Gram posittve stram
Bacullus cereus ATCC 21768 Nutrient +
Listeria monocytogenes ~ ATCC 15313  BHI
Enterococcus faecalis ATCC 29212 MRS D
Lactobacillus plantarum  ATCC 8014 MRS +
Staphylococcus aureus ATCC 6538 TSB +
Gram negative stam
Klebsiella pneumomae ~ ATCC 21204 Nutrient +
Escherichia colt ATCC 11775 Nutrient +
Salmonella typhimurmm ~ ATCC 14028 Nutrient +
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Fig. 1. Antimicrobial effect of film coated with various concentration
of polylysine.
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Fig. 2. Antimicrobial effect of film prepared with various
concentration of polyamide.
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Fig. 3. Antimicrobial effect of film prepared with various thickness
of coated film.
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Fig. 4. Migration of polylysine from the antimicrobial film to water
at 10TC.

dEoZHE &Z% polylysineo] &-Z&o] oF 20 ng/mL
Axo) P xzo03 2ZTYR|T o|= B cereus?] AT
& #aA7l=d E320|2151, Appendini and Hotchkiss
(24) = Micrococcus lysodeikicus®] 42 A3j|3l=d] o]
A cellulose triacetate Z5-E] &5 9 lysozyme %9} o2}
Yol z= e A £ KA Fsta Bl
7} g+ polyamide-ol ‘dol 31 polylysine 2 1 AA 2=
v Y ELS Agfstet 71oittan BeEn

Polylysine 29 Z&9 gxa&s

Polylysine & HE<| a8 4 cm x 4 cmZ 3}
of 239 okXQ) B. cereus®t 13 -&A12l K pneumoniae©]
gt A ZHE Golrr] sl x7] Bt 242 48x10°
CFU/mL 4 6.8x10° CFU/mL ¥ 52 JZE 9 YEF
(pH 7.0)0ll AX]3led 10Col| vjFetHA BHErE 43
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Fig. 5. Viable cell numbers of B. cereus in the peptone water
contacting polylysine coating film(4 cm x 4 cm) at 10TC.
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Fig. 6. Viable cell numbers of K. pneumoniae in the peptone water
contacting polylysine coating film(4 cm x 4 cm) at 10T.
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