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Antimicrobial Characteristics of Edible Medicinal Herbs Extracts
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To develop a natural food preservatives from medicinal herbs (62 species), antimicrobial test was performed with
hot water and ethanol extracts ‘against Escherchia coli, Listeria monocytogens and Candida albicans by paper disk
method. And its result as a first screening test, 7 kinds of medicinal herbs were selected, and more precise
analysis was conducted at last 3 kinds of medicinal herbs was finally selected. Therminalia chebula Retz and Rhus
Jjavanica has a broad antimicrobial spectrums and has a low MIC values. In growth inhibition test, they showed
a very streng antimicrobial activity against Listeria monocytogens. If there has a elaborate approaches in its
characteristics and properties, some good result must followed in making a powerful natural antimicrobial

preservatives.
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Table 1. Medicinal herbs used in this study
Remark Medicinal herbs
Glycyrrhiza glabra L. var, Cassia tora, Cinnamomum cassia, Commiphora molmol, Schizandra chinensis,
Can be used

in food processing sibirium Redout,

Acanthopanax sessiliflorum

Permitted by KFDA

Can be used
in limited dosage multiflorum
Can be used

in specific food processing Planiago asiatica

Never used
in food processing

Prohibited by KFDA

armeniaca

Myristica fragrans Houtt, Eugenia caryophyllata, Phyllostachys nigra, Alpinia katsumadai H, Polygonatum
Chrysanthemum indicum, Lycium chinense, Angelica gigas,

Mentha arvensis,

Citrus unshiu Marc, Salvia miltiorrhiza, Cornus officinalis, Cinnamomum cassia, Imperate cylindrica var
kaengit (Retz), Zizyphus vulgaris, Hovenia dulcis, Carthamus tinctorius, Astragalus membranaceus

Rubus coreanus miquel, Crataegus pinnatifida, Acorus graminens Soland, Houttuynia cordata, Amomum
xanthioides, Polygala tenuifolia, Cnidium officinale, Biota orientalis, Cuscuta chinensis, Polygonum

Sophora flavescens, Saussurea lappa, Cyperus rotundus, Prunus persica, Gastrodia elata, Prunus

Chelidonium majus L., Ephedra sinica, Medicata fementata, Hovenia dulcis)

Terminalia Chebula Retz, Davallia mariesii Moore, Chrysanthemum zawadskii, Rosa laevaigate Michx,

Paeonia  suffruticosa, Sinomenium acutum Thunb., Belamcanda chinensis,

Sophora subprostrata,

Dendrobium moni, Asiasarum sieboldii Miq. var. seoulense Maeka, Caesalpinia sappan L., Perilla sikokiana,

No commented

Forsythia suspensa, Prunus mume, Rhus javanica, Evodia officinalis, Ulmus pumila L., Lithospermum

erythrorhizon, Paronia lactiflora, Zanthoxylum piperitum DC, Gardenia jasminoides, Polygonum aviculare
L., Lscholtzia patrini Garck, Picrprrhiza kurrooa Royle ex Benth, Coptis japonica, Phellodendron
amurense, Siegesbeckia orientalis L. var.

=K -]

M=

MofR
HAAtE £ FEE % AS2E Table 134 2o O
AR HFFAHY HELER TAH U7 2FeFES
7o) MY A AdF T HAF A E
AR T FagAol B HARHE T 185) @ A
*4%%@*& AEARE SAES ALY AEeekEed A
o] ekttt AT AAFT HALH AT BSF
FolM o] ATEA 2 AR I 5 173) O
Aol FEde EFEY A FAT AFoz AEEVHE
FEE obd AF FollM Fm@ol Bud HFF 27F

< AESAT.

BA 2F
Ayl FAE FF= Table 29 YERRITE @55 2%

Tz aFo B4 ‘gl—t— 47 HAH =7 9 A elA W

Fsted HEof AR

=EFEE Mz

NE 5g8 HEs] AFgsted FEE719 712 100 mLY]
SHTE 7S & FRYALAE o83ty B =0
180% &<t FE3th. = T 10,000X oA 2087 94
28l 45dE 97 o2 100mLE ALl B F2E
£ Axsgct
OIEHE F&E M=

AR 5¢S A3 ARSI F28719 713 80% olg

< AU 3 BFYAAXE o]&3ske] 80°C A
180%: &< FE3I9 . FE2E2 o #A] (whatman #2)3l A

oA F AREHd e

ol A A&t oS

HFEHE MR =H|

SAAxE & 4 e FEES 100mgY B3
} 3 1 mle] FFFE 50| 10,000X gl 57
g T 022um HEEE o] &3l AF3laL o]

249 99 B2 AHEEIT

Ac) r°l'

=
=

Paper disk method
APdufR| oA wiokE ZF #F 1 WFolE Hal AA] wiF|

7 &7 @59 H3 4% Lxelx WL F 0)F S0mL
o Ruleg ujRo] PEI] FFE ANFSIRA 3T 9

7] % early log phase Jeio] =&st #& o]&3te] &4

AL ZFA YE FFE peride] ZAIA Y HE
st FAF HAA & F F5=L 8mm filter paper disk

Table 2. Microorganism used in determination of antimicrobial
spectrum

Microorganism Culture collection
Escherchia coli KCTC 2571
Staphylococcus aureus ATCC 12692
Bacillus subtilis ATCC 14593
Bacillus cereus ATCC 11778
Lactobacillus plantarum ATCC 8014
Leuconostoc mesentroides ATCC 10830
Candida albicans KCTC 7965
Saccharomyces cerevisiae ATCC 9763
Listeria monocytogens KCTC 3569
Pseudomonas fluorescence ATCC 21541
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Table 3. Antimicrobial test against 3 kinds of microorganism using paper disk method

‘Water

80% EiOH

Medicinal Herbs A

B

C A B C

Glycyrrhiza glabra L. var -
Cassia tora -
Cinnamomum cassia -
Commiphora molmol -
Schizandra chinensis 1
Mpyristica fragrans Houtt -
Eugenia caryophyllata +
Phyllostachys nigra -
Alpinia katsumadai H. 1
Polygonatum sibirium Redout -
Chrysanthemum indicum -
Lycium chinense -
Angelica gigas -
Mentha arvensis -
Acanthopanax sessiliflorum -
Citrus unshiu Marc -
Salvia miltiorrhiza -
Cornus officinalis -
Cinnamomum cassia -
Imperate cylindrica var kaengii -
Zizyphus vulgaris -
Hovenia dulcis -
Carthamus tinctorius =+
Astragalus membranaceus
Rubus coreanus miquel
Crataegus pinnatifida
Acorus graminens Soland
Houttuynia cordata
Amomum xanthioides
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Table 3. Continued
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Medicinal Herbs

80% EtOH

>

B

Biota orientalis
Cuscuta chinensis -
Polygonum multiflorum -
Plantago asiatica
Terminalia Chebula Retz
Davallia mariesii Moore -
Chrysanthemum zawadskii
Rosa laevaigate Michx
Paeonia suffruticosa
Sinomenium acutum Thunb. -
Belamcanda chinensis -
Sophora subprostrata -
Dendrobium moni -
Asiasarum sieboldii var. -
Caesalpinia sappan L.
Perilla sikokiana -
Forsythia suspensa
Prunus mume
Rhus javanica
Evodia officinalis -
Ulmus pumila L. -
Lithospermum erythrorhizon -
Paronia lactiflora 1
Zanthoxylum piperitum DC. -
Gardenia jasminoides -
Polygonum aviculare L.. -
Lscholtzia patrini Garck -
Picrprrhiza kurrooa Royle -
Coptis japonica
Phellodendron amurense -
Siegesbeckia orientalis L. var -
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A: Escherichia coli, B: Listeria monocytogens, C: Candida albicans.
U(diameter of clear zone - diameter of paper disk)/2.

Avery weak activity.

no activity.
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Table 4. Antimicrobial activity of selected medicinal herbs against 10 kinds of microorganism (water extract)

Extracts Water extracts 80% ethanol extracts
M/O A B C D E F G A B C D E F G
E. coli D - 5 - 6 - 6 - - 7 - 8 - 6
S. aureus - - - - 8 - 5 - - - - 7 - 5
B. subtilis - - - - - - - - - - - - 1
B. cereus - - - - 5 - 6 - 4 - - 5 - 5
L. plantarum 4 - 6 - 7 4 - - - 5 - 6 - -
L. mesentroides - - - - 5 - - - - - - 5 - -
C. albicans - - 1 - 7 - 1 - - 6 - 7 4 -
S. cerevisiae - - - - - 7 7 - - - - 8 - 4
L. monocytogens - - 7 - 8 - - - - 6 - 11 - 1
P, fluorescence - - - - - 5 - - - - - - 4

A: Eugenia caryophyllata, B: Alpinia katsumadai H., C: Rubus coreanus miquel, D: Crataegus pinnatifida, E: Terminalia Chebula Retz, F: Rosa

laevaigate Michx, G: Rhus javanica.
Yno activity.
P(diameter of clear zone - diameter of paper disk)/2.

Table 5. Minimal inhibition concentrations of water and ethanol extract against Escherichia coli, Listeria monocytogens and Candida

albicans
Microorgansims Extract Medicinal herbs MIC(%)
Rubus coreanus miquel 0.05
Water Therminalia chebula Retz 0.0125
Rhus javanica 0.0125
Escherichia coli
Rubus coreanus miquel 0.0125
80% Ethanol Therminalia chebula Retz 0.0125
Rhus javanica 0.0125
Rubus coreanus miquel 0.05
Water Therminalia chebula Retz 001<
. Rhus javanica 0.0125
Listeria monocytogens
: Rubus coreanus miquel 0.0125
80% Ethanol Therminalia chebula Retz 001<
Rhus javanica 0.0125
Rubus coreanus miquel 0.05
Water Therminalia chebula Retz 0.025
Rhus javanica 0.0125
Candida albicans
Rubus coreanus miquel 0.0125
80% Ethanol Therminalia chebula Retz 0.025
Rhus javanica 0.0125
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Fig. 1. Growth inhibition of water extract of Rubus coreanus
miquel, Therminalia chebula Retz and Rhyus javanica on
Esherchia coli.

(8) Rubus coreanuys miguel, (b) Therminalia chebula Retz, (¢) Rhus
javanica.
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Fig. 2. Growth inhibition of 80% ethanol extract of Rubus
coreanus miquel, Therminalia chebula Retz and Rhus javanica
on Esherchia coli.

(a) Rubus coreanus miquel, (b) Therminalia chebula Retz, (c) Rhus
javanica.
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Fig. 3. Growth inhibition of water extract of Rubus coreanus
miquel, Therminalia chebula Retz and Rhus javanica on Listeria
monocytogens.

(a) Rubus coreanus miquel, (b) Therminalia chebula Retz, (c) Rhus
javanica.
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Fig. 4. Growth inhibition of 80% ethanol extract of Rubus
coreanus miquel on Listeria monocytogens, Therminalia chebula
Retz and Rhus javanica on Listeria monocytogens.

(a) Rubus coreanus miquel, (b) Therminalia chebula Retz, (¢) Rhus
javanica.
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miquel, Therminalia chebula Ret; and Rhus javanica on
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(a) Rubus coreanus miquel, (b) Therminalia chebula Retz, (¢) Rhus
javanica.
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Fig. 6. Growth inhibition of 80% ethanol extract of Rubus
coreanus miquel, Therminalia chebula Retz and Rhus javanica
on Candida albicans.

(a) Rubus coreanus miquel, (b) Therminalia chebula Retz, (c) Rhus
javanica.
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