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Antimicrobial Activity of Lysimachia clethroides Duby
Extracts on Food-borne Microorganisms

Ji-Sook Han and Dong-Hwa Shin*
Faculty of Biotechnology(Food Science & Technology Major), Chonbuk National University

The ethanol extract of 77 species of edible and medicinal plants were examined antimicrobial activity against 5
strains of Listeria monocytogenes ATCC 19111, ATCC 19112, ATCC 19113, ATCC 19114 and ATCC 15313 by
optical density using Bioscreen C. The ethanol extract of Siegesbeckia glabrescens Makino, Jeffersonia dubia
Benth, Aquilaria agallocha Roxburgh, Lysimachia clethroides Duby and Nardostachys chinensis Batal. exhibited
comparatively strong growth inhibition effect on 5 strains of L. monocytogenes at 1000 ppm level in broth. The
minimum inhibitory concentration (MIC) of ethanol extract of Lysimachia clethroides Duby was 100~500 ppm on
5 strains of L. monocytogenes. The MIC of the n-hexane and chloroform fraction of the extract were same
concentration as 50~100 ppm. The n-hexane fraction of Lysimachia clethroides Duby showed strong growth
inhibition at 25 ppm on Vibrio parahaemolyticus for 72 hr at 30°C and at 50 ppm on Bacillus cereus and at 500

ppm on Staphylococcus aureus and Escherichia coli.
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Table 1. List of plants used for antimicrobial experiment
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Botanical name (abbreviation) Korean name Part used
Aconitum carmichaeli Debeaux (AC) B2} ) root
Aconitum koreanum Raymond (AK) A 52 ) root
Albizzia corena Nakai (ACN) JA AR stem
Allium monanthum Maximowicz (AM) 2 whole
Amomum xanthioides Wallich (AX) ARI# 1) fruit
Agquilaria agallocha Roxburgh (AA) AT resin
Areca catechu Linne (ACL) W A RE T seed
Astilbe chinensis Var. davidii Fr (ACVF) EREEE root
Atractylodes japonica Koidzumi (AJ) Hl Z (M) tuber
Bemla platyphylla Suk var. japonica Hara (BP) 3o (BER) bark
Boehmeria spicata Thunberg (BS) Z7) A }E leaves, seed
Broussonetia kazinoki Siebold (BK) Tyt bark, leaves
Capsella bursa-pastoris (Linne) Medicus (CB) Yol whole
Cinnamomum cassia Blume (CC) AT (L) bark
Clematis mandshurica Maximowicz (CMM) o o} whole
Cocculus trilobus (Thumb.) DC.(CT) ggolga stem
Codonopsis pilosula Nannfeldt (CPN) AR ) root
Colocasia antiquorum var. esulenta Engl. (CA) =g leaves, tuber
Convallaria keiskei MIQ (CK) oMo root
Cordyceps sinensis Sacc (CS) E2IREBEE) whole
Corydalis ternata Nakai (CTN) S A(EHR) tuber
Crataegus pinnatifida Bunge var. typica Schneider (CP) APARRF LA ) fruit
Croton tiglium Linne (GT) S E(EE) seed
Curcuma longa Linne (CL) Sv#ES) root
Daemonorps draco Blume (DD) s 71l 38) resin
Dioscorea batatas Decaisne (DB) Zhul tuber
Diospyros kaki Thunb (DK) FagB S bark
Diospyros kaki Thunberg (DKT) AL A (b7 calyx
Ephedra sinica Stapf (ES) v} ZHRLE) aerial root
Equisetum hiemale Linne (EH) 22 (RH) caulis
Fraxinus rhynchophylla Hance (FR) EEHuT bark
Gastrodia elata Blume (GE) 2 W) rhizoma
Gleditsia japonica Miquel var. Koraiensis Nakai (GI) FZFAE AR thom, seed
Gossypium indicum Lam. (GI) Z3h(KRTE) seed
Helianthus annuus L. (HAL) s vl seed
Helianthus tuberosus L. (HT) s X 7=} tuber
Host aplantaginea Aschers (HAA) L2135} leaves, root
Humulus lupulus Linne (HL) BE(RA) fruit
Hllicium verum Hook (IV) o 3 SFHREE) seed
Impatiens balsamina L. (IB) 2ol whole
Jeffersonia dubia Benth (JD) ESE e root

Kalopanax pictus (Thunb.) Nakai (KP)

AL

stem, leaves
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Table 1. Continued.
Botanical name (abbreviation) Korean name Part used
Kerria japonica (L.) DC. (KI) ) caulis
Ligustrum lucidum Aiton (LL) AR AL AE) fruit
Lithospermum erythrorhizon S. et Z. (LE) AAZ(ERE) root
Loranthus parasiticus Merr. (LP) A7V (FTFTE) whole
Lufa cylindrica ROEM (LCR) A =] seed
Lygodium japonicum (Thunb.) Sw. (L) AR ) seed
Lysimachia clethroides Duby (LC) A5 root
Malva verticillata Linne (MV) FFAHEZET) seed
Menispermum dauricum DC. (MD) ANERHEZ root
Morinda officinalis How (MO) o= ZA(EER) root
Nardostachys chinensis Batal (NC) ZEEHRE) root
Paeonia moutan Sims (PM) EGA @3t E) radix
Peucedanum terebinthaceum Fisch (PT) 715E root
Pharbitis nil (L.) Choisy (PN) Uz seed
Pinellia ternata Breitenbach (PTB) W3 E) rhizoma
Plantago asiatica Linne( PAL) - AHEFTF) seed
Populus alba Linne (PA) Sl bark
Potentilla fragarioides var. major Max. (PF) FAE whole
Prunus padus Linnaeus (PP) ASYUYE leaves, stem
Rheum coreanum Nakai (RCN) ECRE) 00t
Ricinus communis Linne (RC) o) R (L iR T) seed
Salix babylonica L. (SB) Fr 2 (MR ) radix
Salvia miltiorrhiza Bunge (SM) A root
Sanguisorba officinalis Linne (SO) QolE root
Saururus loureiri Decais (SLD) A Z(EZHE) leaves, root
Saussurea lappa Clarke (SL) E G ARE) root
Scilla scilloides (Lindl.) Druce (SS) 75 root
Siegesbeckia glabrescens Makino (SG) FAR=E caulis
Sinomenium acutum Rehder et Wilson (SA) B7I(BT) root
Smilax china Linne (SC) o root
Sorbus commixta Hedlund (SCH) v}l = bark
Styrax japonica S. et Z. (SJ) o] U fruit, bark, leaves
Vitex rotundifolia Linne fil. (VR) v (T seed
Vitex rotundifolia Linne fil. (VRL) £=H] 7| stern, leaves
Zea mays Linne (ZM) 20U F(ERKEK) tassel
Table 2. List of strains and media used for antimicrobial experiment
Microorganism tested Media used Temp. (°C)
Listeria monocytogenes ATCC19111 TSB&TSAY 32
Listeria monocytogenes ATCCI19112 TSB&TSA 32
Listeria monocytogenes ATCC19113 TSB&TSA 32
Listeria monocytogenes ATCC19114 TSB&TSA 32
Listeria monocytogenes ATCC15313 TSB&TSA 32
Bacillus cereus ATCC 11778 NB&NA2) 30
Salmonella typhimurium ATCC 14028 NB&NA 30
Vibrio parahaemolyticus ATCC 33844 TSB&TSA+3%NaCl 30
Escherichia coli O157 : H7 ATCC 43894 TSB&TSA 37
Staphylococcus aureus ATCC 25923 TSB&TSA 37
Salmonella enteritidis KCCM 12021 NB&NA 37

YTSB & TSA: Tryptic soy broth & Tryptic soy agar (Difco).
PNB & NA: Nutrient broth & Nutrient agar (Oxoid).
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Table 3. Growth inhibition rate of the ethanol extract from various plants on Listeria monocytogenes

L. monocytogenes

Botanical name" Part used
ATCC 19111 ATCC 19112 ATCC 19113 ATCC 19114 ATCC 15313
AA resin 81.3% 90.0 100.0 924 88.9
AC root 1.0 2.1 25 02 1.0
ACL seed 59 5.6 72 2.0 2.2
ACN stem 13.2 6.7 10.0 172 85
ACVF oot 384 324 337 335 38.3
AJ tuber 139 12.1 103 9.8 1.7
AK root 34 4.8 54 10.9 124
AM whole 2.8 1.1 19 29 14
AX fruit 67.3 60.3 75.6 69.6 51.1
BK bark 8.8 67.0 30.0 29.6 202
BK leaves 174 29 58 6.0 27.2
BP bark 252 204 24 21.4 19.8
BS seed 32,5 29.5 323 342 279
BS leaves 384 22.2 30.3 255 29.8
CA leaves 11.2 19.9 16.2 11.3 30.3
CA tuber 100 15.0 19.2 20.2 17.3
CB whole 2.5 1.0 2.5 1.0 31
Ccc bark 326 32.1 30.5 31.9 32.0
CK root 8.9 2.0 0.5 8.8 1.3
CL root 19.6 12.0 112 174 209
CMM whole 18.2 313 36.0 26.0 29.9
Cp fruit 79 57 57 3.6 2.7
CPN root 2.6 8.6 20 0.5 35
CS whole 125 12.7 9.3 9.5 115
CT stem 1.0 1.2 55 75 38
CIN tuber 24 5.1 1.5 6.3 4.1
DB tuber 187 226 27.8 235 29.7
DD resin 27.0 22.7 23.7 304 31.0
DK bark 0.7 37 34 0.1 47
DKT calyx 123 19.1 193 13.2 12.1
EH caulis 1.1 22 32 1.8 12
ES aerial root 7.0 52 55 37 0.4
FR bark 11.0 14.8 18.0 122 14.0
GE stem 224 22.6 272 237 27.4
GI seed 21.8 25.6 339 21.3 28.5
GJ seed 33.1 315 21.0 37.1 28.5
GJ thorn 5.5 1.5 2.5 0.8 2.0
GT seed 20.2 23.2 19.1 138 273
HAA root 20.9 73 4.7 6.5 52
HAA leaves 174 353 11.9 14.4 22.6
HAL seed 24 3.6 37 17 0.3
HL fruit 99.3 100.0 99.5 100.0 99.8
HT tuber 123 36.4 26 47 14.5
B whole 59 2.5 12 38 2.0
v seed 38 44 34 39 36
D root 75.5 99.7 979 95.8 95.3
KJ caulis 43 7.7 2.0 1.1 3.6
KP stem 182 13.8 15.6 222 28.1
KP leaves 35 49 36.5 16.4 28.2
LC root 96.7 100.0 99.0 100.0 97.2
LCR seed 264 21.2 4.0 10.2 1.8
LE root 04 92 84 9.2 111

LJ seed 11.3 16.1 16.9 12.5 132
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Table 3. Continued.

L. monocytogenes

Botanical name” Part used
ATCC 19111 ATCC 19112 ATCC 19113 ATCC 19114 ATCC 15313
LL fruit 11.8 29.5 35.0 325 13.6
LP whole 203 13.5 50 10.0 13.3
MD root 14.8 26.6 14.7 10.9 15.0
MO root 19 29 2.4 6.8 0.7
MV seed 20.0 256 404 50.9 37.8
NC root 95.8 96.5 95.9 96.0 95.5
PA bark 18.1 15.2 16.0 119 13.6
PAL seed 0.2 25 39 29 6.5
PF whole 26.5 11.6 12.1 12.0 29.3
PM radix 57 5.8 45 2.3 2.8
PN seed 12.9 10.0 3.0 114 14.0
PP leaves 13.2 13.0 28.6 23.1 23.6
PP stem 13.5 16.0 37 324 15.9
PT root 6.1 17.8 14.8 43 18.5
PTB rhizoma 82 9.1 122 15.0 114
RC seed 43.1 44.0 419 40.3 40.0
RCN root 37 07 43 73 6.7
SA root 10.5 22.5 21.0 123 20.3
SB radix 23.0 22.8 23.7 28.6 21.7
SC root 10.0 55 95 11.6 26.0
SCH bark 0.7 1.7 0.5 04 0.5
SG caulis 92.8 932 92.7 90.0 92.5
SI fruit 18.0 12.0 31.0 102 226
SJ bark 17.1 212 24.3 27.6 20.6
SJ leaves 150 12.5 15.8 15 4.8
SL root 12.2 38.8 38.9 18.6 10.7
SLD leaves 30.6 72 18.2 18.1 13.0
SLD root 14.7 7.8 153 21.5 26.9
SM root 40.0 53.7 53.8 52.6 447
SO root 6.7 11.9 6.8 8.1 16.3
SS root 15.0 164 104 153 104
VR seed 7.0 484 40.7 2.0 19.7
VRL leaves 13.5 13.7 21.2 153 17.2
VRL stem 2.7 33 3.0 2.8 24
™M tassel 4.7 2.0 32 34 1.0
DSee Table 1.

BGrowth inhibition rate(%) = 100 — (B/A X 100)
A; Total area of growth curve of control by Bioscreen C for 72 hr incubation.
B; Total area of growth curve of treatment by Bioscreen C for 72 hr inicubation.

Table 4. Minimum inhibitory concentration of ethanol extract of Siegesbeckia glabrescens Makino(SG), Jeffersonia dubia Benth(JD),
Agquilaria agallocha Roxburgh(AA), and Diospyros kaki Thunb(NC) on Listeria monocytogenes

Minimum inhibitory concentration (M, ppm)

L. monocytogenes

SG JD AA NC
ATCC 19111 100<M<500 1000 1000< 500<M<1000
ATCC 19112 100<M<500 1000 1000< 1000
ATCC 19113 100<M<500 1000 1000 500<M<1000
ATCC 19114 100<M<500 500<M<1000 1000< 1000

ATCC 15313 100<M<500 1000 1000< 500<M<1000
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Fig. 1. Growth inhibition by ethanol extract of Lysimachia clethroides Duby on Listeria monocytogenes for 72 hr at 32°C.
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Table 5. Minimum inhibitory concentration of ethanol extract and solvent fractions of Lysimachia clethroides Duby on Listeria

monocytogenes

L. monocytogenes

Minimum inhibitory concentration (M, ppm)

EtOH extract Hexane fraction CHCl, fraction EtOAc fraction BuOH fraction
ATCC 19111 100<M<500 50<M<100 50<M<100 500< 500<
ATCC 19112 100<M<500 50<M<100 50 500< 500«
ATCC 19113 100<M<500 50<M<100 50<M<100 500< 500<
ATCC 19114 100<M<500 50<M<100 50<M<100 500< 500<
ATCC 15313 100<M<500 50<M<100 50<M<100 500< 500<
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Fig. 2. Growth inhibition by n-hexane fraction of Lysimachia clethroides Duby on Listeria monocytogenes for 72 hr at 32°C.

4 0.1mLE FHFEF F 32200 7227 B9 vigsiEA
12717 ¥4 22 600 nmollA Bioscreen C(Labsystem, Hels-
inki, FinlandyE ©]-8-3}J optical density(0.D.)& &3l =
2A g8 A olu ek E F&3 AEE &
A7l ARE RS TF0.075 mL) THES tiRTe] A
7tete ogkE AR o] A HEE &)

ENxd 2o 2EE sk #nEy
ENA TR deE FEEL 42l FEZEE, JHolA
HolE, Rega &2 £33ty EYES AT} o] &4
&Y . monocytogenes9l th3ak Z} &
2 FEHEE HLFHANTETMIOE RABIAT £ &
ZEH7L ARE 3 8ol B EQ V parahaemolyticus?)
5 &9 AFE vAE gt 3 ~HEHT 9] Bioscreen
2 0|83l MICE ZAMSIITh

&3 ¥ g

A8 OEL2 F&EQ| S5 Y

28 ZL A2 ARSSl= 7759 AEERE I o
g& FEEL ayptic soy brotho] 1,000 ppm® 715}
32°CollA T2A17F Bt wlSsIHA 254 oA A4S Bio-
screen CE o]83te st

L. monocytogenes 5 ol 3t IFAEH= dEE &
B8 Ais Ao @ S4TAY WA did g 3
ZES ArEA &2 d27e @ FAFATY] HAY]
(growth inhibition rate)ell 2|3} VERIICH, 2 A= Table
33 2t

Table 314 He uiel o] AP d= FolA growth
inhibition rate7} 50% °]3<l A& ZEE, AR, IAS5H,
A, AY, 7AFYE, I Foldth ol F IEEF,
AFHE, Hg 45 AdE2 FEES L monocytogeness
o2 50, 100, 500, 1,000ppm FEE tryptic soy broth
o Frtstel dFEAE 24T A Table 49 2t o]
Z NEZ(SG: Siegesbeckia glabrescens Makino)2 &<
Z&E2 500ppm A7 L monocytogenes 5 &5 E5ol
tsted 2A 7R #54)S AASIR AL, 100 ppm H7HEE
AME 120ZA] w52 IA] A4S Boltyl o o|F #
o] ZAlgke AL AAY & AU AFAID: Jefersonia
dubia Benth)2] 7% 1,000 ppm 7} L. monocytogenes 5
#F BE A0 23240 SAA =21, 500 ppm
A7} 2N L monocytogenes ATCC 191149 thajA
AR FF20] dAHe AE BEY F AUZ, 2
9] 4%9] L monocytogenes?) A e IFaxdst giid.
Z8K(AA: Aquilaria agallocha Roxburgh)®] 73-$-= L. mono-
cytogenes ATCC 19113 ) T34 1,000 ppm FH7FA] 724]



EApR g o] A 781

ATCC 19111

09

08
07
0.6
05
0.4
0.3
02
0.1

Optical density{600 nm)

ATCC 19112

08 .
’g 08 L —e—control 4= 5000pm |
c —&— 100ppm  =6=50ppm |
= ——250om
L
=
‘@
c
[
©
K
L
a
o

Time(hr)

ATCC 19114

0.8 —e—control  —@-500ppm |
—— 100ppm  —6~50ppm ¢
—&— 25ppm

Optical density(600 nm)

Time(hr)

WA d5-ale 93] AABKIAL, L monocytogenes ATCC
19111, ATCC 15313 <ol tH3Ai= 1,000 ppm H7HA] 484
ZWA), L. monocytogenes ATCC 191129} ATCC 19114 &
o deir= 60AZ7HA #52le AT T HeF 500
ppm A7HEE M= L monocytogenes ATCC 19111, ATCC
19113 B ATCC 15313¢] tlsir 12217074X] 354 oA &
S HEE F A

ZrE8H(NC: Nardostachys chinensis Batal)2 1,000 ppm <=
oA L monocytogenes 5 &F 5o thate] 72A1774X]
AEAE AR, 500ppm H7FA L. monocytogenes
ATCC 19111, ATCC 19113 @ ATCC 153139l thaliA] 3641
A 454 QA A4S BT £ A

olFe] AdoA XEZ, HMFHE, IE, 5T e
FEE2 500~1,000 ppm H7F FENM L monocytogeness
gFoZ AAY = JAEH, ole HEARE AREL ¢
© FRIIEFS] 3§ pH 569014 1,500~3,000 ppm
TAAM L. monocytogeness ot I Ato] 7ted Aom
By i, ZTEIANERE 1,500~11,000 ppm™®,
SWIAZES 3,000 ppm™olA FA A B3t itk 2
o} Blas] RE o] HA AE FEE Jgadyt /&
BEA | vt $8S & 4 AN

M

(o2

~e—control  —fii=500ppm
—&— 1000pm  —6—50ppm
—8— 250pm i

Time(hr)

ATCC 19113

—e—contrel —i=500ppm
~#r—100Ppm  —8~ E0ppm
—8—250pm

Optical density(600 nm)
o
b

0 12 24 38 48 80 72
Time(hr)
ATCC 15313
08 i
08 ~&=control ~-500ppm
—h— 100ppm =8~ S0ppm
o7 —&~ 25ppm

Optical density(600 nm)

Time(hr)
Fig. 3. Growth inhibition by chloroform fraction of Lysimachia clethroides Duby on Listeria monocytogenes for 72 hr at 32°C.
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Fig. 4. Growth inhibition by n-hexane fraction of Lysimachia clethroides Duby on several food-borne microorganisms for 72 hr.
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