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Antibacterial activities of edible plant extracts were investigated to develop natural antimicrobial agents protecting horticultural
products from spoiling-microorganisms during their storage. Crude extracts of Artemisa capillaris, Allium tuberosum, Ailanthus
altissima, Zanthoxylum piperitum, Pinus densiflora, Morus alba, Ixeris dentata and Allium sativum showed remarkable
antibacterial activities against Escherichia coli K 12 and Bacillus subtilis KCTC 1028. After solvent extraction of the crude
extracts with n-hexane, ethyl acetate, chloroform and water in sequence, each fractions was re-examined for the antibacterial
activities. As results, the ethyl acetate fractions of A. capillaris, A. altissima, P. densiflora and I. dentata, and all fractions of
Z. piperitum and A. sativium showed relatively strong antibacterial activities against E. coli and B. subtilis, and the ethyl
acetate fraction of A. alissima was the strongest(6mm and 7mm, respectively) against two strawberry-spoiling bacteria,
isolated and identified at our laboratory as Staphylococcus sp. TG-101 and Staphylococcus sp. TG-102.
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Table 1. List of plants showing antibacterial activities.

Scientific name Family Part Place
Artemisia capillaris Thunb. Compositae Leaf Jinryang
Allium tuberosum L. Liliaceae Leaf Kyungsan
Ailanthus altissima Swingle Simaroubaceae Leaf Pohang
Zanthoxylum piperitum DC Rutaceae Leaf Kyungju
Aralia elata Mig. Araliaceae Leaf Pohang
Morus alba L. Moraceae Leaf Pohang
Pinus densiflora Siebold et Zuccarini Pinaceae Leaf Jinryang
Ixeris dentata Nakai Compositae Leaf Kyungju
Raphanus sativus L. var. acanthiformis Morr Brassiceae Root Kyungsan
Allium sativum L. Liliaceae Root Kyungsan

Table 2. Antibacterial activities of crude extracts against B. subtilis and E. coli.

Antibacterial activity”

a

Plants Part
B E
A. capillaris L ++ o
A. tuberosum L + +
A. altissima L T+ ot
Z. piperitum L + +
A. elata L - +
M. alba L + ¥
P. densiflora L + ¥
L dentata L 4 +
R sativus R + -
A. sativum R v it

L, leaf; R, root

1)B, Bacillus subtilis, E, Escherichia coli

Other symbols denote the size of clear inhibition zones: -, no inhibition zone; +, 1-2 mm inhibition zone; ++, 2-3 mm inhibition zone; +++, 3-6 mm
inhibition zone.

Table 3. Antibacterial activities of different solvent fractions from edible plants, selected by first screening test, against B. subilis and E. coli.

Diameter of clear zone (mm)

Plants Bacteria
n-Hexane Ethyl acetate Chloroform Water
A. capillaris B. subtilis - 22 - -
E. coli 32 2.0 - -
A. tuberosum B. subtilis - - 0.9 -
E. coli - 1.1 1.0 -
A. altissima B. subtilis - 6.0 - -
E. coli 1.1 4.0 - -
Z. piperitum B. subtilis 1.0 1.0 13 -
E. coli 1.1 20 1.8 -
A. elata B. subtilis - - - -
E. coli - - - -
M. alba B. subtilis 1.1 2.0 1.0 0.9
E. coli 1.0 1.0 1.2 1.1
P. densiflora B. subtilis - 22 - 20
E. coli - 1.5 - 2.3
I dentata B. subtilis 2.0 2.3 - -
E. coli 1.0 20 12 -
R sativus B. subtilis - - - 2.5
E. coli - - - -
A. sativum B. subtifis 5.0 3.2 4.2 3.0
E. coli 32 5.0 4.3 32
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Table 4. Morphological, physiological and biochemical characteristics of
strawberry-spoiling bacteria Staphylococcus sp. TG-101 and Staphylococcus
sp. TG-102.

Strains

Characteristics
TG-101 TG-102

Cell shape coccus coccus

single or pair + +
tetrads - -
chains - -
Spore - -
Mobility - -
Gram staining + +
Growth temperature 4-35T 4-40TC
Colony

diameter >5 mm + -
pigment brownish orange pale yellow
Growth on NaCl agar

10% (v/w) + +
15% (vfw) w w
Aerobic growth + +
Anaerobic growth + +
Catalase + +
Oxidase - -
Urease - -
Acid from D-glucose + +
D-xylose - -
D-arabinose - -
D-cellobiose - -
D-mannitol
D-mannose

+ 4+ o+
\

maltose

raffinose - -

Symbols denote as followings: +, positive; -, negative; w, weakly
positive.
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