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ABSTRACT

This study was conducted to investigate the antibacterial materials of native plants and develop an antimicrobial container
containing these extracts to prevent microbial contamination, improve food freshness, and enable stable and economical food
storage. The antimicrobial activity of the native plant extracts showed high antimicrobial activity against food poisoning
bacteria (L. monocytogenes, S. enterica, B. cereus, S. aureus, and E. coli). The extracts of Houtuynia cordata, Ulmus pumila
L., Pinus densiflora S. et. Z. Camellia sinensis, and Coptis spp. were highly antimicrobial. Antibacterial containers
(antimicrobial polypropylene containers; APPs) were prepared by adding the selected extracts. The antimicrobial activities of
containers containing extracts of Houtuynia cordata, Ulmus pumila L., Pinus densiflora S. et. Z. Camellia sinensis and Coptis
spp. were compared based on the growth inhibition of the aforementioned food poisoning bacteria. The APPs were highly

resistant to all experimental strains.
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Table 1. Microorganisms and media used for antimicro-
bial activity test

Temp Time

Microorganism Media S
s ©
Listeria monocytogenes BHIB& 37 4
KCCM40307 BHIA"

Salmonella enterica KCCM11806 ~ NB&NA? 37 24

Bacillus cereus KCCM11204 NB&NA 37 24
Staphylococcus aureus KCTC3881  NB&NA 37 24

Escherichia coli KCTC2571 NB&NA 37 24

D Brain heart infusion broth & brain heart infusion agar.
? Nutrient broth & nutrient agar.
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Fig. 1. Development of container with native plant
extracts.
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Table 2. Antimicrobial activity of native plant extracts against microorganisms by the paper disc diffusion method

Clear zone on plate(mm)

Pinus

: . Forsythia . . . Crataegus .
Strains Houtuynia Ulmus o y . densiflora  Camellia  Atractylodes  Hovenia ; .gu Coptis
. viridissima . . . . . pinnatifida
cordata  pumila L. Siebold et  sinensis rizoma dulcis Spp.
L. Bunge
Zucc.

L. monocytogenes ++ +9 - ++ ++ + - + ++
S. enterica +++ + — ++ 4+ — — — =+
B. cereus +++ — ++ ++ ++ — — - -+
S. aureus +++ + + ++ ++ + + + +++
E. coli +++ + - ++ ++ + + + +++

—: Not detected.
+: Under 12 mm.
+: 12~21 mm.
+++: Over 21 mm.
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Fig. 2. Antimicrobial activity of native plant extracts.
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Table 3. Antimicrobial activity of native plant extracts against heating temperature by the paper disc diffusion method

Clear zone on plate(mm)

Strains

Houtuynia . Pinus densiflora . . .
cordata Ulmus pumila L. Siebold et Zuce. Camellia sinensis Coptis spp.

Temperature (C) 100 150 200 100 150 200 100 150 200 100 150 200 100 150 200
L. monocytogenes + + + + + + ++ ++ ++ + — — +++ ++
S. enterica + + + - - - =+ + o+ =+
B. cereus - - - - - - + + + - - - + + -
S. aureus + o+ 4+ + o+ 4+ =+ o+ + =+ o+ + e =
E. coli + o+ 4+ + o+ 4+ ++ e S
—: Not detected.
+: Under 12 mm.
++ 12~21 mm.
+++: Over 21 mm.
L. monocytogenes TFoNA 2F 1.9080, S. enterica T4 Bk

= 9F 1.78%, B. cereus TFNA <F 1.324, S. aureus 75
o[ M= oF 1.41¥, E. coli oA F LOTHIR S =]o] &

£ 4Y @FIHE APP §719] FFeo] 2 FA5E A
o= BABAGT APP §7]5 FAF GFElE B §)

=271 87191 PC 8711k
U]’E‘I—/\i 7HHLQ APP '9‘7]—1; q Zﬂgg O]%Q:ﬂ gJ\TL_‘_‘PC
8710l Fohe 8712 o] 82 Ao R Aekdti(Fig. 3).
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Fig. 3. Antimicrobial retention of container with native plant extracts against L. monocytogenes, S. enterica, B. cereus,

and S. aureus.
APP: Antimicrobial polypropylene container, PP: Polypropylene container, ST: Stainless steel container, PC: Porcelain container.
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