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Abstract

This study was carried out to investigate antimicrobial activities of ethanol extracts from 12 kinds
of spices against Lactobacillus plantarum and Leuconostoc mesenteroides related to kimchi fermentation.
Lactic acid bacteria were isolated from fermenting kimchi, which were identified as Leu. mesenteroides,
Lac. sake, Lac. plantarum and Pediococcus pentosaceus. The ethanol extracts of cardamon, thyme and
cumin among 12 spices showed antimicrobial activities against Lac. plantarum, while they did not
showed the activities against Leu. mesenteroides through paper disc method. In addition, the growth
of Lac. plantarum was inhibited in MRS broth containing each of cardamon(>4%), thyme(>4%) and
cumin(>1%).
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Table 1. List of spices used for antimicrobial experiment
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Spices Scientific name Commercial name(Producing company)
Allspice Pimenta dioca L. Merril Non-irradiated fresh flavor ground Allspice
(Modern products, INC Milwaukee, WI 53209 USA)
Bay leaves Laurus nobilis L Whole Bay leaves(Naurel)
(Ton's Des Moines, IA 50301 USA)
Cardamon Elettaria cardamomun L. Maton Non-irradiated fresh flavor Ground Cardamon
(Modern products, INC Milwaukee, WI 53209 USA)
Cinnamon Cinnamomum zeylanicum Nees Ground Cinnamon
(Ton's Des Moines, 1A 50301 USA)
Cumin Cuminum cyminum L. Non-irradiated fresh flavor Whole cumin seed
(Modern products, INC Milwaukee, WI 53209 USA)
Garlic Allium sativum L. Ground Garlic
(Ton's Des Moines, IA 50301 USA)
Majoram Majoma hortensis Moench Non-irradiated fresh flavor Majoram
(Modern products, INC Milwaukee, WI 53209 USA)
Mustard Bruassica hirta, Moensh Non-irradiated fresh flavor Mustard
(Modern products, INC Milwaukee, WI 53209 USA)
Onion Allium cepa L. Onion powder
(Ton's Des Moines, IA 50301 USA)
Parsely Petroselinum crispum Nym Parsley Flakes
(Ton's Des Moines, IA 50301 USA)
Tarragon Artemisia dracunculus L. Non-irradiated fresh flavor Tarragon
(Modern products, INC Milwaukee, WI 53209 USA)
Thyme Thymus vigaris L. Non-irradiated fresh flavor Thyme

(Modern products, INC Milwaukee, WI 53209 USA)
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Table 2. Morphological and physiological characteristics of lactic acid bacteria isolated from kimchi

Strain No.

Characteristics 1 5 3 1
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Morphology Rod Rod Coccus Rod
Gram stain + + +
Gas from glucose - - -
NH; from arginine - -
Dextran formation - -
Growth at 15°C
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Symbols: +, positive; (+), weakly positive; —, negative
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Table 3. Identification of lactic acid bacteria isolated
from kimchi
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Lactobacillus plantarum
Lactobacillus plantarum
Leuconostoc mesenteroides
Lactobacillus plantarum
Pediococcus pentosaceus
Lactobacillus sake
Lactobacillus sake
Leuconostoc msenteroides
Lactobacillus plantarum
Lactobacillus sake
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Fig. 1. Antimicrobial activities of cardamon extract against lactic acid bacteria isolated from kimchi.
A: Lac. plantarum, B: Leu. mesenteroides. 1. control, 2 and 3: cardamon extract

Sy

Fig. 2. Antimicrobial activities of thyme extract against lactic acid bacteria isolated from kimchi.
A Lac. plantarum, B Leu. mesenteroides. 1: control, 2 and 3: thyme extract

Fig. 3. Antimicrobial activities of cumin extract against lactic acid bacteria isolated from kimchi.
A Lac. plantarum, B: Leu. mesenteroides. 1: control, 2 and 3: cumin extract
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Table 4. Antimicrobial effect of ethanol extracts of
spices diameter of inhibitory zone(mm)

Spices Lac. plantarum Leu. mesenteroides
Allspice 9+0.41 8+0.32
Bay leaves 8+0.31 10+0.49
Cardamon 9+0.31 0
Cinnamon 12£0.57 91042
Cumin 10£0.33 0
Garlic 10£0.44 11+0.58
Majorum 91+0.44 9+0.45
Mustard 710.28 8+0.33
Onion 9+0.36 9041
Parsely 8£0.30 9+0.45
Tarragon 0 8+0.34
Thyme 8x0.50 0

Diameter of paper disc is 6mm.
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Fig. 4. Growth of Lac. plantarum(LA) and Leu. mesenteroides(LM) on MRS broth containing each of cardmon{(CA),
thyme(TH) and cumin(CU) ethanol extracts at 37°C.
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