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Antimicrobial Effects of Ethanol Extracts of Korea Endemic Herb Plants. Jae Young Cha, Se Eun Ha,
Seon Mi Sim, Jong Kun Park*, Yeon Ok Chung', Hyun Joong Kim® and Nou Bog Park’. Division of
Biological Science, Wonkwang University, ‘FIIN Inc., *Jeonbuk Bioindustry Development Institute, *Department
of Floriculture, Korea National Agricultural College - Antimicrobial activities of ethanol extracts of about
60 endemic Korean herbs and medicinal plants were investigated. When compared to the group treat-
ed with phenoxyethanol as a positive control, the growth of Pseudomonas aeruginosa was inhibited by
Styrax japonica, Stevia rebaudiana, Morus Leaf, Coptis chinensis and Slavia miltorrhiza Bunge, the latter
showing the strongest inhibition (97%). The growth of Staphylococcus aureus was inhibited by Acorus
calamus, Pinus densiflora, Ginkgo biloba, Dryopteris crassirhizoma, Chrysanthernum zawadskii, Slavia miltor-
thiza Bunge and Coptis chinensis, the latter showing the strongest inhibition (99%). The growth of yeast
type fungi Candida albicans was inhibited to about 35% by Scutellaria baicalensis Geogr and about 33%
by Coptis chinensis as determined by paper disk method. The growth of bacterium Malassezia furfur
was inhibited by Paeonia lactiflora, Rosa multiflora, Coptis chinensis, Citrus aurantium L. subsp, Paconia suf-
fruticosa Andrews, and Galla rhois, the latter showing the strongest inhibition (57%). The growth of
Propionibacterium acnes was inhibited by Galla thois, Paeonia lactiflora, Morus bombycis, Cucumis sativus,
Stevia rebaudiana, Coptis chinensis and Slavia miltorrhiza Bunge. Interestingly, Coptis chinensis and Slavia
miltorrhiza Bunge showed the strongest inhibition (99%) similar to that in postive control. The possible
components and their action modes were suggested and discussed.
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Table 1. List of Korean endemic plants used for antimicrobial experiments

Scientific name Abbreviation Korean name Used part
Paconia lactiflora JYS Jakyak flower
stem
root
Rosa multiflora JRS Jjilre flower
stem
Stevia rebaudiana 1Y Seutevia leaf
Styrax japonica Dj Ddaejuk flower
Acorus calamus cp Changpo leaf
Freesia refracta FR Freejia flower
Morus bombycis MF Odi fruit
Cucumis sativus cu Oi fruit
Convallaria keiskei EB Eunbangulkkot flower
Lindera obtusiloba SKS Saengkangnamu flower
stem
leaf
Chrysanthernum zawadskii K] Kujeolcho flower
Carpesium abrotanoides L. KCA Hakseul fruit
Sophora flavescens KKS Kosam root
Cinnamomum cassia Blume KGP Gyepi bark
Dryopteris crassirhizoma KKJ Kwanjung stem/root
Galla rhois KOB Obaeja leaf
Mentha arvensis L. KBH Bakha stem/leaf
Coptis chinensis KHR Hwangryeon root
Sanguisorba officinallis L. KGU Jiyu root
Scutellaria baicalensis Geogri. KHK Hwangkeum whole part
Citrus aurantium L. subsp KJp Jinpi bark
Slavia miltorrhiza Bunge KDS Dansam root
Paconia suffruticosa Andrews KMD Mokdanpi bark
Magnolia obovata Thunb. KHP Hubakpi bark
Thymus quinguecostatus BR20 Baekrihyang flower
Ginkgo biloba GBL Eunhaeng leaf
Smilax china CMR Chungmirae Dunggul leaf
Zanthoxylum schinifolivm SCL Sancho leaf
Pinus densiflora PDL Sonamu needle
stem
needle/stem
YPDL Eorin Sonamu needle/stem
Morus Leaf ML2D Ppongnamu leaf
Rubus coreanus BL2D Bokbunja fruit
BSN Bokbunjajulgi stem
Lonicera faponica Thunb. ID2D Indongcho leaf
Idesia polycarpa ET Inamu leaf
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Table 2. List of microorganisms tested and their growth conditions

Strains Medium Temperature (C)  Aerobic conditions
Pseudomonas aeruginosa ATCC 9027 TSA® 37 aerobic
Staphylococcus aureus ATCC 6538 TSA 37 aerobic
Candida albicans ATCC 10231 PDA’ 25 aerobic
Malassezia furfur ATCC 44338 DA’ 30 aerobic
Propionibacterium acnes ATCC 6919 BHIA' 37 anaerobic

TSA: tryptic soy agar, PDA: potato dextrose agar, BHIA: brain heart infusion agar and DA: Dixon’s agar.

stgom ASWlR 2 Tryptic Soy Agar (TSA, Difco
US.A), Patato Dexrose Agar (PDA, Difco US.A)), Dixon's
Agar (DA, Difco US.A.), Brain Hart infusion Agar (BHIA,
Difco US.A)E Al4-3te] w93l (Table 2).
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Fig. 1. Antimicrobial activities of ethanol extracts of various
herbs against P. aseruginosa by paper disk diffusion
method. 14: JYS, 36: KOB, 42: KDS, 58: ML2D and PE:
phenoxyethanol (positive control).

Fig. 2. Antimicrobial activities of ethanol extracts of various
herbs against S. aureus by paper disk diffusion
method. 51: GBL, 53, 55 and 68: PDL, 69: YPDL and
PE: phenoxyethanol (positive control).
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Table 3. Antimicrobial activity of ethanol extracts of endemic
herbs and medicinal plants by disk diffusion assay

Antimicrobial activity’

Abfiffrfl"" Usedpatt p s ¢ M P
aeruginosa aureus albicans furfur acnes
JYS flower + + - + o+t
stem - + - - +
root - - - + +
JRS flower - + - + +
stem - + - - ++
A% leaf + + - - +
DJ flower + - - - +
Cp leaf - + - - +
FR flower + + - - -
MF berry + - - +
cu berry - - - - +
EB flower - - - - +
SKS flower - + - - +
stem - - - - -
leaf + - - - -
KJ flower - + - - +
KCcA fruit - + - - ++
KKS root - + - - +
KGP bark - - - - -
KKJ stem/root - ++ - - +
KOB leaf + ++ - ++  ++
KBH stem/ leaf - - - - -
KHR root +++ +++ + + +++
KGU root + + - - ++
KHK  whole part + + + - -
KJP bark - - - + -
KDS root +++ +++ - - +++
KMD bark - - - + -
KHP bark - - - - +
BR20 flower - - - - -
GBL leaf - + - - -
CMR leaf - - - - -
SCL leaf - - - - -
PDL needle - ++ - - -
stem - + - - -
needle/stem - + - - -
YPDL needle/stem - + - - -
ML2D leaf + - - - -
BL2D - - - - - -
BSN - + - - - -
ID2D leaf - + - - -
ET leaf - + - - -

* - : no inhibition

+: slight inhibition (~49%)

++ : moderate inhibition (50~79%)
+++ : heavy inhibition (80~99%)
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