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The Antimicrobial Effect of Artemisia capillaris Extracts
against Pathogenic Microorganisms

Hong-Tae Kim* and Dong-Soo Lee

Veterinarv Service Laboratory

Abstract

In this study, antimicrobial effect of Artemisia capillaris extracts against food poisoning bacteria were investigated for
further clinical application, which isan aternative for the use of antibiotics and their unexpected resistance.

Artemisia capillaris were extracted using ethyl acetate, chloroform, ethanol, methanal, ether and water.

In these extracts, Artemisia capillaris extract using ethyl acetate showed the highest antimicrobia effect against L.
monocytogenes, S aureus, S enteritidis and E. coli O157:H7. Then chloroform extract showed highest effect againgt all
bacteria. Also, ethanol and methanol extracts showed lowest effect againgt dl bacteria. However Artemisia capillaris extracts
using ether and water showed the lowest effect againgt &l bacteria

The minimum inhibitory concentration (MIC) of ethyl acetate extract against both E. coli O157:H7 and L. monocytogenes,
and both S enteritidisand S aureuswere 1 mg/mL and 2 mg/mL, respectively.

Inhibitory effect againgt S enteritidis continued for 12 hours and against E. coli O157:H7, L. monocytogenes, S aureus
continued for 9 hours after incubation using 20 mg/mL and 30 mg/mL of ethyl acetate extract. And inhibitory effect
maximally continued for 72 hours, compared to control group. In the result of this study, we concluded that Artemisia
capillaris extract using ethyl acetate was excellent in antimicrobial effect againgt food poisoning bacteria

KeyWords: Artemisia capillaris, extract, pathogenic microorganisms, antimicrobial effect, MIC
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E3E scoparone, 4—hydroxyacetophenone, capillarisin
Bo) e olgarge] #8517, ¢Fel At Artemisia
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coli(E. coli) O157:H7,

monocytogenes(L. monocytogenes), Staphylococcus

Escherichia Listeria
aureus(S aureus), Campylobacter jejuni(C. jejuni),
Clostridium perfringens(C. perfringens) S°] It}
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coli O157:H7 ATCC 43890, L. monocytogenes ATCC
19117, S. aureus ATCC 25923)&F%E tryptic soy
broth(TSB, Merck, Germany) BiZ| o]l 37C vk 7]o] A 24
2714 202 Afuiedsto] ARgs3tHTable 1).

oA Aol & tryptic soy agar(TSA, Merck,
Germany) HiA & A& sl

Rzl ==29| g7 FuEZF(disc =iE)
2l

Table 1. Microorganisms used for antimicrobial activity test

AAEo] o3t Bk A 69
chs295 tryptic soy broth(TSB) i Xof A sjeksl Al

spectrophotometer O.D.(Aso) 0. 4N+t = 10°
CFU/mML)E &4 =& 233 T tryptic soy agar(TSA) Hj
A&} 23t gt & kA of] EEsto] Ao Z2F T

o] vz o] HHH paper discE HWEAZ] & QIR 40)
ethyl acetate, chloroform, ethanol, methanol, ether %
& FE5E2 77 20 mg/disc, 2 mg/disc, 0.2 mg/disc &
E2 3| 3to] HA 8] 4= AH T

faxFos QX% &L Fo] A g2 70% ethyl
acetate, chloroform, ethanol, methanol, ether % &%
T8 A T o8 YUt kS A AF o

olF A v H BE uiek A = 37Tl A 24A)17F HiFEE =
disc Tl g H At S AR mm) &) 271E S 31
71z o) Q1% &= g A=E SASHUTh
QIXI% ethyl acetate FE29| st AM U x4
U XNXsE (minimum inhibitory concentration :
MIC) &3

TSB iz o] s=HE %149 ethyl acetate F+EES
7¥stan zt Aol st MICE &79 3ksith,

¢1214: ethyl acetate &5 membrane filter (pore
size: 0.2 um, Toyoroshi kaisha, Japan) & AEAIZl 3,
TSB #i#] ] 0.1, 0.5, 1, 2, 3 mg/mL 5=7} H=% 3 mL<9
TSB #ix]¢] 0.3 mg, 1.5 mg, 3 mg, 6 mg, 9 mg& 713+
act,

oj7]of 3155t wiekH z} HYIFE spectrophotometer
0.D.(Aco) 04Nt = 10° CFU/mL)E S4=& 2H 3
& 1008} A AA HFE3HaL 37°C oA 16~18417F wiFet
o 2 se g aolshe] Fo] SR wet MIC
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OIXI& ethyl acetate FEE20| &
%14 ethyl acetate 5&E-E membrane filter (pore
size: 0.2 um, Toyoroshi kaisha, Japan) & AlFAI] &, 0,
20, 30 mg/mL =7} FI=% 41438 TSB vi#] 10 mLe 0,
200, 300 mgE F7tstal oj7]e] 0.D.Zle] 0.47F & w7}A]
71 7t Al diFHE 10 LA FFAA rotary shaking
incubatorol4 37C, 100 rpm, 72417t wjoFstE A L A
A ew At vjekde) FA Y= & 660 nmollA S48
of HAA Aol A% S=E gl ok

Strains

Gram positive bacteria

L. monocytogenes ATCC 19117
S. aureus ATCC 25923

Gram negative bacteria

S. enteritidis ATCC 13076
E. coli O157:H7 ATCC 43890
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AF&E B 100 gol 7182 ethyl acetate,
chloroform, ethanol, methand, ether % &R 1000
mL& 7lsto] & A& F=EEES A7 7.2g,12 g, 7.9

g. 14 g, 9.5g 9 254 golglet, o]=gt ?‘?‘E%ﬂouﬂr
sto] FAAR A Mg AR AP A& 9 2 2l
A% 22BEC 77 920 35 232 52g 28 g9

8.8 g0 tH(Table 2).

e

Tz =& 7E
disc SHHOR QX% 2559 PUd ANotol dist 3+
2 & HEs] vhEat 28 daE d9UtHTable 3). Q1% &
ethyl acetate, chloroform, ethanol, methand, ether %
Z2=Z5.9] Gram OIZIH -W—L]— 2.4 -W—oﬂ tHb‘]— ’(S]—;]-i]—lﬂ o) 71—0
~EEQ A9 discoll AAHE F2EEY T2 ST
wolck wet

F&50] Gram FAHFA L
monocytogenes® W3l 20 mg/disc F=l4 27 mm, S
aureus® W& 20 mg/disc =4 21 mmeF Gram o4«
ol S enteritidis®] T8l 20 mg/disc F=o4 23 mm, E.
coli O157:H7°] W8] 20 mg/disc =4 19 mm= 714 7
3t A aTE Rk ohe 22 94 chloroform &%)
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% ethyl acetate

Tl% ethyl acetate
BSNXsE (MIC) &3

Hd Aol digt Fdadrt 7 ek ad xS
ethyl acetate F52] 7} Aol tiglt HaUS A 5=
(MIOE &43 2t= th27F Zvh(Table 4.

¢1Z]4% ethyl acetate F&E2] MIC+E E. coli O157:H7,
L. monocytogenes®l| H8llA= 1 mg/mL, S enteritidis,

S aureus®l Wldl A= 2 mg/mLe] Ak,

Mzel sAlof

Ol

2 ethyl acetate =E20| HEM
= gs

2145 ethyl acetate 2&52 TSB Hix| o] A2 2 =
20 9 30 mg/mL) HE H7}elan Z47ho] Wl At
7oX)7F WioFslHE A AA A7 1R o' AlEel A

J3lo] Fig. 1, Fig. 2, Fig. 3 ¥ Fig. 42} &<
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2 othyl acetate 2&50] S enteritidis®] Z4] ]
Y& Av R Fig. 13 2o] tizize) 3¢ e
TRE T

mg/mL9 =%

=)
o2k o

6
2351 9] Z4] o] UEFFA Y 20 mg/mLI 30
of Az vk 1242k 71%) FO) FA oA st

Gram 3 4w wFof dis) e Faarks Bk, & HEHRL ol F T2A 7R =t o] vl A et vt
o2&, 2174 ethanol, methanol 5+&5% Cram ¥4 #+3} 4] 94 5IE el
Table 2. Recovery quantities of each Artemisia capillaris extract (Unite: g)
Extract ethyl acetate chleroform ethanol methanol ether D.W.
pre—extraction{powder) 100 100 100 100 100 100
1st extraction 7.2 12 7.9 14 9.5 25.4
last extraction (ly ophilization} 2.2 3.5 2.3 5.2 2.8 8.8
Table 3. Antimicrobia activities of each Artemisia capillaris extract against pathogenic microorganisms
clear zone on plate(mm)!
stratrs Extract C_Onc' : ethyl chlerocform ethanol methanol ether D.W.
(mg/disc) acetate
0.2 15 13 12 8 0 10
L. monocytogenes 2 20 18 16 15 0 12
20 27 24 21 22 10 13
0.2 10 8 0 0 0
S. aureus 2 16 13 8 0 0
20 21 17 12 13 9 9
0.2 11 9 7 8 0 9
S. enteritidis 2 17 15 14 12 0 10
20 23 19 16 15 0 12
0.2 9 8 0 0 0 0
E. coli O157:H7 2 14 12 8 7 0 0
20 19 16 11 12 8 0

" diameter of inhibitory zone
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Table 4. Minimum inhibitory concentrations (MIC) of the ethyl acetate extract from Artemisia capillaris against pathogenic

microorganisms

Pathogenic microorganisms MIC

S. enteritidis 2 mg/mL
E. coliO157H7 1 mg/mL
L. monocytogenes 1 mg/mL
S. aureus 2 mg/mL
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Fig. 1. Effect of the ethyl acetate extract from Artemisia
capillaris against growth of S. enteritidis.

%14 ethyl acetate +E=°| E. coli O157:H79] 419

H|2) e FFFS AE RY Fig, 29 o] iz 9] A uiek 6
AlzE TRE 53 o) 4] o] e E ¥ 20 mg/mL e} 30
mg/mL 2] = oA = ik 9AIZHFER] o] £4] oA aw)

olN il

HebI o) T2A7A = d) el vl A F3E o)
4 o4 w9 vebct,

Efecr ol e sihyl aceoma eiract rom Ariamusa camions:
agare] greesh ol £ oo (NSTHT

6 a Bood W M om @ @ 1

[t Lol
- 20 mgiri

| —=— conhal At mgimi

Fig. 2. Effect of the ethyl acetate extract from Artemisia
capillaris against growth of E. coli O157:H7.

E°| L. monocytogenes®] &
Fig. 33} o] djx 9] 79 uf
&% o] F4e] ARk 20 mg/mL
7+ 30 mg/mLe] FE oA = ek 9AEA] wte] S4 ofAl

£ HEtRa ol T2A A = dia ol uls A F st
w+€) FA oA BE vEe,

2% ethyl acetate %
ol B2 S 4 e F

Fig. 3. Effect of the ethyl acetate extract from Artemisia
capillaris against growth of L. monocytogenes.

12144 ethyl acetate & 5E0] S aureus®] F4] ol v]A]
L Rk A Fig, 49} Zo] thae]) A9 wieF 6417}
B30 G459 29 F40] hebAR 20 mg/mLat 30
mg/mL9) & oAt wjok 9x7t7tr] Fo) F4] oln mIt S
BRI o] % T2AM A = o vlsl A FEleh #e) F

A

4 o) S Lpehe,

Elfisat o | 1he wiifupl Acotass aoivwel Pam A cdeiing
BN proath ol 5 s

0 [efETnl

i ] i ] is i H1T L1T] il £
Tirma lben)
—m— B0 gl

| —s#— cnnh Al gl |

Fig. 4. Effect of the ethyl acetate extract from Artemisia
capillaris against growth of S aureus.

o

ol &% B 100 go] &7]1& 2l ethyl acetate,
ether ¥ 222 1000
mL= 7}ste] A2 QA% 2EE52 27 7.2¢g, 12 g, 7.9
g 14g 9.5g %254 golsict,

chloroform, ethanol, methandl,
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9] &7t F7MErE Yt

Bae'7} H1igh Q17 &0

o Ao Al vlwgE u YR oh&d,

ethyl acetate $&5°] Gram A T<Q S aureus!

et g aatE Wl AvtE dA st
H Ag oA = 1% 4 ethyl acetate &

-E-Cd L. monocytogenes®t Gram <4 <! S enterltldls,
coli O157:H7o| s A= 717 738t G aatE 2y o}
© 2 9124 chloroform F&%9°] Gram %+

REof die) A3 FFEHE 2Pt obE
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S0 & o2 EEL 1% XA S aureus, L
monocytogenes®l tW3te] FF&de] glofal HE s Hict,
$HH | Kang @& ke

% ethyl acetate &
£ E3P A Kang
Boe ) 2Re] diEelu Am det @l = @) et

Kim A methanol &

%EU} ﬂ;f"ﬁﬁﬂ %

g 2/d el KHGPC’% Gt o] 45t JEIFE acetone
F& 50| L, monocytogenes, E. cdi, E. coli O157:H7°|
st 7 ggt Gt go] Uebytal odlef ethyl acetate,
= E= 6L.T+Eﬂo] 011;]-_,"/~ E_Lo}oﬂt;].

nol %
%_“i Aoz 1%4 ethyl acetate FE 5ol ALY A&

o) £ % ek AR Fek

o2, 91A4:2) chloroform 3=

oz AAA =Y o] AL= henol-.—.—, terpenoidi,
flavonoid ‘%‘9] Aé-“?_—q] '(%]— =] % ]_;(] A] & ‘1\5 %7‘(:,_] O] ‘%‘XH@'
A~ 0]

S Qb w AR e, we, g4 BUE 54 goo] Fes
o & Eh= o] olua} o 7%
2% 918 Ao & AlmE o] Aot

E3), Cho 52 Sl A4 %4 A2 0] A% Aol 2

A o] Bl o g &2 3}

L
ol
>

FoFo] opa HrRoem o] #H FodTAde
cineole, coumarin % azulene®|2}til

H
ve zo) WA FANE F
o

. = a4
Kim B =

=

thujone, caryophyllene ¥ farneso
of el T uHE byt Koiskgio

¢1Z]4% ethyl acetate F&E2] MIC+E E. coli O157:H7,
L. monocytogenes®| WA= 1 mg/mL, S enteritidis,
S aureus®l dEi A= 2 mg/mLe|gltl oF&E, Bae' 7} 2
a5 QIF&: ethyl acetate FEES MICE E. coliofl W3
A 250 ppm, S paratyphimurium, S aureus®] &l A
500 ppme] et

g, Lim %2 di® fgs 2559 MICTE S
typhimurium®] &4 300 mg/mL 5=, S aureus®| d
34 250 mg/mL HEOIX| W E, colio] tal A 300 mg/mL
TR E AEE AR AF] A ghgkrta Bast bl qlo,

Lim 5% 48]& wlgh& F£&=9 MIC7} S aureus©l
s A 200 mg/mL %=, E, colio] talA 300 mg/mL &
ot il Batst v) 9lo},

Kang 5%& 2t o|l&h-& F&=9 MIC7} S. aureus®t
E coliol el A 20 mg/mL =01 18 24 R g
ol dist FdFgdol o A vetuten tha o=
Spx|uk Abghat sh ol ook B ek v Qe

Kim 5% 9Z3F acetone F+EE < MICE= L.
monocytogenes®t E. coli O157:H7o] ti3te] 1.5% %% 0]
1S aureus®l W3t 2.5% H= L Rt

Mok 5% &4 %59 E coliel 9igt MIC7I 0.8
mg/mL F%= &3 B33l
Q174 ethyl acetate F+&50] HUAG At 2l
BHZ AT A 2T B wig 6AE TR
2] FAlo] YEFY AR 20 mg/mL ¥ 30 mg/mL2] F= o
A S, enteritidiset o] A= wiF 12X 72| E. coli
0157:H7, L. monocytogenes, S, aureuswto] tia A= i
& OA TR FE] FA AA] BaE WEFRAL o]F 72X17H 7
A= tfxol vlajA F3Igt 7] S A ZaE e
vk,

o|# 3t AR} A Bae'7} HIFF QX &
EE9°] S typhimurium«to] A& 2
9] FoflA] vk 12A1 7R 9] A oA BakE Hel
o fgAbskglel olgtel Park 5% 2t & F=&E0] 400~
600 ppm?| 22 = ®lolA S typhimurium<tol] gt
A oA Al Shin 572 Ak Q9 ethanol FE=S
500 wug/mL$F 1000 wg/mLA sjkde] H7tge of s,
typhimurium®] 85 A T1}7}F 36AE7R] A&k =
23&, Chung 52 YA FEF0] Eo)xoz S
typhimuriumwte] el &+ & slevhe AL 2t
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