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In this study, Artemisia mongolica fischer extract was examined for its possible differential inhibitory activity against
pathogenic bacteria including Staphylococcus aureus and Lactobacillus spp. isolated from women’s vagina. First, seven
Lactobacillus spp. were selected based on their in vitro high anti-staphylococcal activity. Various samples extracted using
different concentrations of organic solvents (acetone, ethanol, methanol) were examined for optimal anti-staphylccocal activity.
When the Artemisia extract obtained using 100% solvents was added to the cell suspension at 17% (volvol), Lactobacillus
sp. KLB 224 maintained its viability for 48 hr, whereas S. aureus was completely inactivated showing differential antimicrobial
activity of the exiract. Using scanning electron microscopy the effect of the exiract on the cell morphology was observed: S.
aureus showed markedly distorted cell morphology while Lactobacillus sp. KLB 224 appeared to remain intact.
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A7 o] methanol F&EF0] 31.28%¢ EEoJA ZETAF
79 AAL AT HustEoi(12). Kange %9 9
-2 FZ 8 & ethyl acetate £ E-& ETA P 3l A
Mg =2 FagAol dgo] Ead vk $13(13), Baes )
%= 9] ethyl acetate F=Z & 2,000 ppmE @713 v A=
o9 AAe] 122772 dAE S BET 4 A%, 3,000
ppme] FEOAAE 24A| 7172 o] F2lo] AdHE AE
& 4 J Aok B3 sl vh(14).
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glycogen$: lactic acid2 B8l 3te] FE 02 4351, HAR
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MES AASET. 2 F A st 200 me & F
£98 9%t £ul= Evaporator (EYELA rotary vacuum
Evaporator) 2 70C o)A A} A3l H Tt

AlE #F 9 e

FAHEe @3 o4 2 el 23 10548 AHEE
F1Q0), HAFoE FEATAL KTCC 251752 AHE-3)
Aok Aol AMEF WA 2N FAEH ZxAdFae 4
2} modified MRS broth 22} 31 BHI brothel] A vl &5} 4t

Zxy Fof cfs oo HE #Y 3

105708 §AHF-S MRS brotho]] stock 1%%Z3}a] 16~
18 h ujo3t =, Subculture 1% ZE ¥ 14~16 h vjt3t
3 o] Subculture 1% HESle] 16~18 h wjg3tHch
1.5% MRS agar plateo] F4HFS 5w spottingdt H 20%
Az 37CAA 542 sistdd. 2 Yo 1.5% MRS
coating agarS droppingdtil 208 AXs¥TH I F 07%
BHI soft agar 20 mlo|l =4 74 1% HEFs1 F31F
Z He H 6 mg T oS 208 Az 124 F
ot @714 widsldth. XX ATFHE indicator strain® 2
sof Aeje =7k AR 2 T FEE ARSET.

Zc4 7F HHsE 4 2889 Y TA MY

Exd 4 05%7F AEE 0.7% BHI soft agar 6 mi&
agar plated] 2231 29 0L, £ 223 Suo 25
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e F A S 278 SHdAne), 2 F FAYD FF
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T2 YelSith

& FEE =Y AUl OE M7 HE £F

g7 BAo) =& Aoz AWy §AF (KLB 212, 224,
239, 260, 286, 288, 298)S MRS broth 10 mlo] 1% HE3
L, &l 100% (}AE, AL, )¢ 344 F&3
2 =zdZ 83%, 12.5%, 17% viv A7FslL, 0, 24, 484
ZF B %F3t sample 1 mlE CFUmIZE 3l Ad+E 435}
gl X4 FFL BHI broth 10 mlol| 1% HZ39xn 1
AEL Y9 2L Wyez JYsYd UExTS &
S ¥R &2 A Zvf 100% (CHAE, g2, =
V2 8.3%, 12.5%, 17% vivE 2+Z+e] v R|d] H7}8FR

tfo me ot
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Fe oI FAT Y A 1%E 3Y T &0 100% (oF
AE, da-g, da)dX F&58% 3588 17% 37t
7tz o] wj A off 48417 3t Wi gt AT 1 ¥ YA B E 3
o Ao g cell pellets 223ttt 18] cover
glassE 70% N &&-& #e H2 oS, AR E PB buffer2 5
H AT 2 o cell pellet® gFA A §F AZRSFHTE 2.5%
glutaraldehyde®} PB bufferE 1 : 4 H|&E Y1 4T YA
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A 34417+ YA F AJRES 001 M PB bufferz 3
W AL PB bufferd] BHAAM 3% ¢ WA EASAC
1 & 50%, 70%, 90%, 95%, 100% AL 2H)E 1084
g7 H O EF o Ad ARIYLh AlEE SEM
(Scanning Electron Microscopy, Hitach-4200, Inha univ., Incheon,
Korea)S AR§-3te] &3 TH22).

do 9 nE
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TFol da g 84 A F, AE 2718 vad 2
I o]l 43 T TF f4HF KLB 212, KLB
224, KLB 239, KLB 260, KLB 286, KLB 288, KLB 298&
Ag3gat. o] W zZtz HyE A EY V[T 21~24 cm
o)L At 4 AETS HAT F+ AU o F
B2 dFore {4k KLB 2245 HHstd A3

£29| Acetone, Methanol, Ethanol F&EE8 Y=z
Aorst ¥ T HNTFRY FAT 475 B 53

EeATFH §47F KLB 2249] Acetone, Methanol,
Ethanol &%) (100%)1A 3Y ¢ F&23 & F2F 8.3%,
125%, 17%% Ztz} 3718t 0, 24, 4827 wjggt #H A
o 34 3o

IRATRE 9 A5 38x100 CFUmMLOA wiek
24, 48417 & 6.73x10°, 5.6x10° CFU/mLo]|%]t}. Methanol
& ZF2E 83%E /I & AF ulY 24, 48X 7Fe) i)
Z+bzb 93x107, 3.5x100 CFU/mLE 10°8] AF<7F ZAAHA
t}. o]u] Acetone % FZEME 77 67 x 10% 1.1 x
10° CFU/mLE 10°, 10*'9) A#57t 724593, Ethanol 2
222 M 47 60 x 10°, 27 x 10° CFUmLE 10°9)
AHdF7t 425U} Acetone, Methanol, Ethanol % 3%
B 125%2 A7 L o) wjoF 24, 482 7t wa} Acetone
2 228dX= 7}z 60 x 10°, 2.7 x 10* CFU/mLZ 10°
o] AgEF7l A4, Ethanol & FEENANT 72474
6.7 x 10°, 1.9 x 10° CFUmLZ 10°, 10°9] A5t 24
5tk £33 Methanol % FEEME 27 40 x 105,
3.6 x 10° CFUmMLE 10°, 10°e) M%7} 7425 A okFig.
of 83% and 12.5% not shown). Acetone, Methanol, Ethanol
% 28 17%5 7 AL A 279 vuy B oo
i oF 241zl A Zhzt 10°, 10°, 1079) A F47 AAH AR
HjF 48Xkl EF APE S AThFig. 1). Lee Tl &J3t¥
Iyl U 4 wrEE 3% ARE Friste A4S
AXNSFRE v, 24 FFEANA ARE F7EHA gL E2T
3} H W A 200ppm FERE Al A% AA7 deEd AT
32 Bdu Baug u gleE23), & AFdAe A5
Acetone, Methanol, Ethanol & 17%& H7[E o )
oF 48AIZ oA EEATHS BF APEHY 7 &t
AAct

H4HF KLB 224& 292 M ¥4 65 x 10' CFUmLYA
Hjok 24, 48417 & 34 x 10°, 1.7 x 10° CFU/mLo]) %t}
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U Z7bE 13, Methanol 2 3ZEdAM% 72 36 x 10,
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x 10° CFUmMLZ 10°, 10'e) A#47 fA9AY 2715
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Figure 1. Effect of Artemisia (17%) extracted with various solvents
for 48hours on the survival of S. aureus.
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Ethanol % F&E% 17% 7S 7% 279 vlus
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om, vlok 48A)7HA) Acetone, Ethanol & FZEJAM&
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Figure 2. Effect of Artemisia (17%) extracted with various solvents
for 48 hours on the survival of Lactobacillus KLB 224.
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4 & F2E F ERATE da M 22 &
TEAHE B & FE2EL2 349 Acetoned} Ethanol 32
ol oW A 7kA &+ (100%)i 39 B FE@
£ FEE 17% Wi MRS A% 7MY 2A =%
T Adre ANHAS 0}21“& E"é‘ z404 &
At KLB 2248 AFFE FAMAY me Gty i

A7
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2 B

=ATFe AR ZA e was)

offt 1~

g g A}HE A wA gt Kwun
3 FUBe & Laas DA Red 52
32l C. perfringens
ae S YEd B
Az, Han o *ZH g Abokx 604 Fol s
Bifidobacterum sp.&} C. perfringensS 74 ZF ulAE=Z
el gag A3, ol £oIFL FANIT SATE
AN 22 SRHAD A Has] 2 o 2 4y
A fASHATH, 25).

(b)

Figure 3. Analysis of morphological changes when (A) §. aurues and
(B) Lactobacillus KLB 224 was cultured for 48 hours after addition 17%
(v/v) Artemisia extracted with various solvents 100% for 3 days. (a)
Nontreated cell, (b) Cell treating Artemisia extracted in acetone, (c) Cell
treating Artemisia extracted in methanol, (d) Cell treating Artemisia
extracted in ethanol.
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F& &dd g3 AFE LA dolr7] A A 7}
A & 100%E $9 5YT zANN Zz A3 AH,
AHog & FEF Ao 93 Txid7To Adde
o] ojdS & 4 AUNL FAtF KLB 2249 HFF=
2t A4S AU 25 Z718tgtkdata not shown). £33 =
< gEsty IARdAM FE23F AH RN H)
O B o oA £371 318 Aol

49| Acetone, Methanol, Ethanol £&E& (17%)2 &I
B ¥ ITATFEY FATO MEZYE TE

e} aE 279 vlws] £ o Methanol £ o)A
AX Fert F7te] 5§AL wgton), #&o] Acetone,
Ethanol &&= AE fwo] HsA HNagAL =
1 AHZ A4 AX g7 S4HREE ¢+ 9d
ThFig. 3(A). AT FYS 2404 Y I3 4L
JMXe #F F f4kd KLB 2249 3YA Acetone,
Methanol, Ethanol &1 (100%)°* F&3 & F=2E 17%
(vivyE A7bsted 4817 WG § FALAAAR BE AHE
3t AE s g9 ¢ 49, e Ao
A X gn NE FeE FASIHCHFg 3B).
39 AelA 2eld fribd KLB 224 7 AT
=9 93 A FF a2 FAEAEN A B
EF £2 4345 yglon wd xS TL
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o3 TEATEN d3 2 Me9d Ajans e
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27 AN A F oF 30%94] 370 o)) A=
o &Hch26, 27). Hillier & 44 g A3 A Y
e 83%< %&ﬁol Aoy Ax UIE Fde @4
65%%o] Holgls Wolgtn Hudgch HZT A<
A AFol de AR dAE FHBA X85S AA &
I UTH28). TEtA] o] A ARE HEoR & FEHES
3}—?{- A {FAT 5 ];]. EEA}?—;{-Q_ ;(.15}13].7] [q]_{-;:
OAES A ALE3IE AFA AZY JAA ANBE
A # Utk o] QAsA AL F9 Ao fAH
g *—?—;F ol Z-gol A3l g afHY Aol

‘lN’ _8.« >
o (g

_Z:

_.d ru>" B 4o

4n
2

:“.:é_L

A}

a9 4we oA B ol
2 o
E AFgME SEvE w&ofolul el okAlz |
2] AlE-Eo] & F& (Artemisia mongolica fishcher) . 2 ¥-E]

3l & & B o] AT (Staphylococcus aurues)™ &
(Lactobacillus spp.)ol] s A=A &) T34 2=

ZAEIQT $A BT B AN B TTATFS
213]]3]'"5 _o’_gr_?l_ S'O].-ﬁ_' g 7]—%1 }\]""_'IL 7&%% /\K_ ‘5‘}-221:]—
Y0 £ FED S0 TF, 5E 2L FEAVL Y



o] & 229 3 55 27% 2T HEL S
A7) ek wjgFdol 2z 39 ok &v 100% (o}A
kg, HekRZ &3 & FEFEL 17% 7184
MWEHF%H AE FAHE KLB 2248wk 481 7F
%ﬂ AEsa. a8y IR Ee 59 =494
E%AWH%G T FAEAAE R #F2S 5 & F

Eo] MXE Felo] M= dFe FAIHY. 2 2, EE
%?ﬁ&ﬂi@wﬂ“dﬂéPﬂﬁﬂﬂ%&ﬁ%iﬂ%

R e

can

Wz oku A EYEYE FAFRS FE3 Gk

Z AL
2 d3RE gtz 2AIYYERI G TAE
(ERC)9] Aoz Fgggon o)d ZAl=gyth

REFERENCES

1. Han, D. R and I. H Kim (1973), Studies on the Volatile Oil
Constituents in Artemisia sp. Isolation and Determination of Camphor
by Gas Chromatography, The Korean journal of pharmacognosy 4,
71.

2. Jung, P. G. (1990), Herbal medicine, pp799-808, Hongshin publishing
Co., Seoul.

3. Baik, C. E. and K. H. Song (2003), A study on natural dyeing
using artemisia by season, Journal of the Korea Fashion & Costume
Design Association, 5(3), 7-14.

4, Lee, 1. S. (1996), Studies on the antimicrobial effect on Mugwort
(Artemisia asictica nakai) Leaves, M. S. Thesis, The Catholic
University, Seoul.

5. Wink, M. and Twardowski, T. (1992), Allelochemicals properties of
alkaloids. Effects on plants, bacteria and protein biosynthesis, In
Allelopathy (ed. S. J. H. Rizvi and V. Rizvi), Chapman & Hall,
p129-150.

6. Dixshit, A, A, K. Smgh, R. D. Tnapthi, and S. N. Dxit (1979),
Fungitoxic and phytotoxic studies of some essential oils, Biol. Bull.
India. 1(1), 45-51.

7. Cammae, B. P. A, Debolle, M. F. C, Terras, F. R. G., Proostost,
P., Damme. J. V., Rees, S. B., Vanderleyden, J., and Brekaert. W.
F. (1992), Isolate and chracterization of anovel class of plant
antimicrobial peptides from Mirabilos jalapa seeds. J. Biol Chem.
267, 2228-2223.

8. Francis A, Waldvogel (1995), Staphylococcus aurues (including
toxic shock syndrome), In: Mandell Douglas and Bennetts Principles
and Infections Diseases, Churchill Livingstone 4th ed., p1754-1755.

9. Han, S. J, P. M. Jung, H G. Kim, E. H. Hwang, and 1. W.
Seong. (1999), Multiple intestinal ulcerations and perforations and
perforations secondary to methicillin-resistant Staphylococcus aurues
enteritis inb infants. J. Pediatr. Surg. 34, 381-386.

10. Hiramatsu, K., H. Hanaki, T. Ino, K. Yabuta, T. Oguri, and F. C.
Tenover (1997), Methicillin-resistant Staphylococcus aurues clinical
strain  with reduced vancomycin susceptibility, J. Antimicrob.
Chemother. 40, 135-136.

11. Chung H. J. (2000), Antioxidative and antimicrobial activities of
Opuntiaficus indica var. saboten, Kor. J. Soc. Food Sci. 16(2),
164-169.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

Korean J. Biotechnol. Bioeng., Vol. 20, No. 3

Park S. K., J. R. Park, S. W. Lee, K. L. Seo, S. K. Kang, and K.
H. Shim (1995), Antimicrobial activity and heat stability of
water-pretreated extract of leaf mustard dolsan (Brassica juncea), J.
Kor. Soc. Food. Nutr. 24(5), 710-715.

Jeon Y. O, K. H Kim, S. I. Kim, and Y. S. Han (1998),
Screening of antimicrobial activity of the plantain (Plantago asiatica
L.) exiract, Kor. J. Soc Food. Sci. 14(5), 39-45.

Kang S. K. (1995), Isolation and Antimicrobial activity of
antimicrobial substance obtained from leaf mustard (Brassica
juncea), Kor. J. Food. Sci. Technol. 24(5), 697-698.

Bae, J. H. (2003), Effect of Artemisia Capillaris Extract on the
Growth of Food-Borne Pathogens, The Korean Journal of Nutrition
36(2), 147-153.

Aroutcheva, A., D. Gartiti, M. Simon, S. Shott, J. Faro, and J. A.
Simoes (2001), Defense factors of vaginal Lactobacilli, Am. J.
Obstet. Gynecol. 185, 375-9.

Thomas, S. (1928), Doderlein’s bacillus : Lactobacillus acidophilus,
J. Infect. Dis. 43, 218-27.

Hillier, S. L., M. A. Krohn, L. K. Rage, S. A. Klebanoff, and D.
A. Eschenbach (1993), The normal vaginal flora, H,O,-producing
lactobacilli, and bacterial vaginosis in pregnant women, Cl. Infect.
Dis. 15(suppl 4), S273-81.

Eschenbach, D. A., P. R. Davik, B. L. Williams, S. J. Klebanoff,
K. Young-Smith, C. M. Critchlow, and K. K. Holmes (1989),
Prevalence of hydrogen peroxide-producing Lactobacillus species in
normal women and women with bacterial vaginosis, J. Clin.
Microbiol. 27, 251.

Barbes, C., Boris, S. (1999), Potential role of lactobacilli as
prophylactic agents against genital pathogens, AIDS Patient Care
STDS 13(12), 747-51.

Choi, M. J. (2004), Regulation of a cold shock protein(csp) gene by
external stresses in Bifidobacterium breve KLB 69, M. S. Thesis, The
Inha University, Seoul.

Kwon, D. I, J. H Park, M. Kwon, J. Y. Yoo, and Y. J. Koo
(1997), Optimal extracting condition of growth-inhibitory component
of wormwood (Artemisia princeps) against Clostridium perfringens,
Agricultural Chemistry and Biotechonology 40(4), 267-270.

Gwenael Jan, Pauline Leverrier, Vianney Pichercau, and Patrick
Boyaval (2001), Changes in protein synthesis and morphology
during acid adaptation of Propionibacterium freudenreichii, Applied
and Environmental Microbiology 67(5), 2029-2036.

Lee, H. O, K. Y. Han, and D. M. Hand (1999), Antibacterial and
Antifungal effect by Artemisia lavandulaefolia Essential oil, Food &
Nutr. 12(6), 559-563.

Kwon, D. J.,, J. H Park, M. Kwon, J. Y. Yoo, and Y. J. Koo
(1999), Effect of wormwood ethanol extract on human intestinal
microorganism, Kor. J. Appl. Microbiol. Biotechnol. 27(2), 102-106.
Han, B. J, S. H. Lee, H. K. Shin. (1994), Effects of edible herbs
on the growth of in vitro intestinal microorganisms, The Korean
Journal of Nutrition 27, 701.

Holmes, K. K. (1999), Bacterial vaginosis and women and babies,
Int. J. Gynaecol. Obstet. 67 Suppl 1, S9-11.

Hillier, S. and K. K. Holmes (1990), Bacterial vaginosis. In : K.
K. Holmes, Mrdh P-A, P. F. Sparling, P. J. Wiesner, eds, Sexually
transmitted diseases. 2nd ed. New York : McGraw-Hill, 547-59.
Hillier, S. L., C. Lipinski, A. M. Briselden, and D). A. Eschenbach
(1993), Efficacy of intra vaginal 0.75% metronidazole gel for the
treatment of bacterial vaginosis, Obstet Gynecol. 81(6), 963-7.



