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Abstract

Hot water extract from mugwort (Artemisia asiatica nakai) leaves and tea inhibited the growth of Bacillus
subtilis by adding to the nutrient broth 1.0% and 0.5% concentration, respectively. Among the important com-
pounds that contributing mugwont like flavor to the mugwort leaves and tea were considered, authentic comp-
ound of thujone, caryophyllene and farnesol showed bactericidal effect for Escherichia coli, Enterobacter ae-
rogenes, Vibrio parahaemolyticus, Pseudomonas aeruginosa, Bacillus subtilis and Staphylococcus aureus when
tested by paper disc method (8mm diameter). The mixture of caryophyllene and farnesol was more bactericidal
effect for various bacteria than the mixture of thujone, caryophyllene and farnesol or each compounds. Especi-
ally, the mixture of caryophyllene and farnesol showed strong bactericidal effect (diameter of inhibition zone >
40mm) for Vibrio parahaemolyticus, Enterobacter aerogenes and Bacillus subtilis.

Key words : mugwort, hot water-extract, flavor compounds, bactericidal

A = o AEE 24 A7 = -2 A8 oA EL] ASE

o] ) st m)?, A3k FFA E2 2l eugneold- Candida

o] Q) Bol| &gk Al E o] WA o)} o2 w87 9 albicans, Staphylococcus aureus, Klebsiella pneumoni-
3lod Z}E R EA S AFS-3lo] x| uk O] 70 ae, Pseudomonas aeruginosa, Clostridium perfringenes
2 b A o] FAlZA] A7 H el nje} FHZell= ol A 7 Fscherichia coli®] A5-& AAsl= A2 2k

T AR T G4 BAL Mg Ag Q. HAT

—1_,

F-7}F Bks] A8 s 3 o) 3k & (Artemisia asiatica nakai®] 7] H-ol )} A
2GR deA AQAFFA FAZE G714 2x,  FAES AR 3T 9 gEeF 54 A A=A
gz 9 A8 B o "4'°o¥§l’ 3}gHo] 9l =y gAlo] gl Aoz 4z o), 2 A EAohhv

Z8-& Vel AFA RS ke i ez 2H8-7|F Soll di3tei = = A 93 XA ¢ ok
< vhs, &, -3, A3, AL A4, A7 anise, sage, Ao M2 52 2| Alopel] de] A3k
oregano @ rosemary So] glt}". 1 F ul9] A7 A &S o) 83t $AE ALl &) T8 F7)A
£ 4] allicing -SH group E.49] | sjq1L 2 =-&-3} £ W3tE AEssl e & Aol £ A3
EE F8 ) Ee) 3 2 WA Hjae) A5

£ 943g RAbsl] £& A ¥ RERY I

'To whom all correspondence should be addressed



%o) A5EFH FR

= ES

AEE 19929 394 590 AA Hd AF 22
ofaboll ] ApAstE %9 RS A A=
AEAQ L} Az ulL 7|F 0 2 slo] A3t

2rEE29 Mx Wy

ol F5 200

A2 100g, 23} 10g 217}l 80°Ce) 2
mlE 7}sle] mixerol| Al 2E-7F Zbo} gauze® A 1L,
Aol THA] 80°C] #Ql ZF4 100mIE 743ted 7
A& 23] Wk Bste] 84 EAE FE30Y. F
& o3 7 2) (Whatman No.2)Z o] 31351 o] o i-&
A7z 3le] A E 2 ARE-st el

i
ot 1& rfr o

TR AIYEE

i

0%

e

Aol A% 22 72 g gEoz v,
A% myrcene, cineole, camphor, thujone, 2-pyrrolidi-
none, coumarin, 1-acteylpiperidine, farnesol (Aldrich
Chemical Co., Milwaukee, W1, USA)3} (- trans caryo-
phyllene (Sigma Chemical Co., St., Louis, MO, USA)2]
EEEFS AN A P42 2 AHEshaln)

ET
ot

2 x|

¥ Aol AHEE AFL BIFFEE ¥ VA
HEZANE] (KCCM)ol| A E-oFub-2- Escherichia coli KCCM
11835, Enterobacter aerogenes KCCM 12177, Vibrio pa-
rahaemolyticus wp, Pseudomonas aeruginosa KCCM
11803, Bacillus subtilis KCCM 11314 2 Staphylococcus
aureusg ARE-3Fl Tt

A e oFoll+= nutrient agar AP el 2] & A}R-3}9] 3
Vibrio parahaemolyticus®] 7%+ 3%2] NaClE #H7}
sl FA 29 228 93l wiA] 2= nutrient broth
(Difco Laboratories, Detroit, MZ)2-, Vibrio parahaemol-
yticus= nutrient brothel] 3% NaClZ- 71§ vl 2] &- A}
£-3tadeh.

M7 SEflo] =X

Nutrient agar Al v %] o) A vl ofgt #3= 1 @Zo]
£ A2 100mlo] AEs}e] 30°Col A} 18412 )
FAAA DL 719 QA E (2.5x10°CFU/mi)
& AF Al 2 she] Ad ol AHe-sisic

7|4 2ol AFe Agel vl e dF 995

My

Mol SMAM 20t &4

DA 2| 7F ol ol ARl %8 A FEEY
257 Ao A Loll= 0.01, 0.1 Y 1.0%E, %319
7%l 0.1,03 % 0.5%7F =% A7g § 24|
ZAck. AFE 10mle] vz ol v]2] v AF A=ty
0.3ml& K Z38}o] Escherichia coil#} Pseudomonas
aeruginosax 37° C, Enterobacter aerogeness} Bacillus
subtilist= 30° Cel| A} A edul oF (200rpm) A 713 A spec-
trophotometer (Spectronic 20D)& A}-8-3}¢] 620nme]]
Al FHEZA FAEE 293t

e w@IlyEel SREN 5

o} 28 |42 & paper disc o2 =
Aslgct. & g9FH petri dishel] 15~20ml(FA : 4~
5mm)e} B nutrient agarZ- o] clean benchell A
1247k A u A7 = ¢l AF Pt 0.1mlE =2
3+ % X paper disc (8mm : ToYo)E- gL paper disc
el B 37| A 8-S 2h} 40pH FALs ). Ente-
robacter aerogenes, Vibrio parahaemolyticus, Bacillus

#

subtilis @ Staphylococcus aureusi= 30° CollA] Escheric-
hia coli¢} Pseudomonas aeruginosa= 37° Col| 4] ul o}t
& paper disc 919 clear zone2] 7 & (mm) v, &
A 8t9d 2o control 24 ethyl alcoholE- A}-8-3191 ).

24 o2 2@

= = Foll= 738
£ Aesol @%:aoa Lew, %ol b
g = F2 essentlal oilel] T3}
Ao] W o 9lo] A R-of T3 Bl Aot £ ¢
stk up2hA] essential oil o] 9] o] HR-E2f FEAHE
2457 skl Y%k %3ke) A55FFo] Escheri-
chia coli, Enterobacter aerogenes, Pesudomonas aerugi-
nosa @ Bacillus subtilis®] xSl v] A& gL A}
g A2+ Fig. 1~4¢] viehoich
g ExA el AW AFR) Escherichia coli= A& &%
:—s«l Aot ZAA w7} ALl vhehdA gt
, 1.0%2] HrlolME 238 F41¢ FAAz0H
‘—*rzl' 2222 AR §E77F ARE gL w2
Al A} & = vebvbR] ekskel (Fig. 1). Escherichia
coli o]} %38 ol ATglo] FAlo] G
< ukx) gkl oleldt A wholdl(Agastache

rugosa O.Kuntze) %52 A7 % vj3 A



996

o
o2
e
S
o

R R i

Enterobacter aerogenes= A %555 1% & 7foll 4]
Zale] oha dAlE o, HAFEE 0.5% H7led
A Azl vls] )7t kAW

59 & ¥ (Fig.
2) Escherichia colio A 2} 8] <=8F 7 & B ).
EREEE P2

e

Pseudomonas aeruginosat

0.9

O.D. (620nm)

0.6

0.3 —o— 1%
—a—=0.1%
1 —a—0.01%
| — e—control
0.0 —r T 1 v T T —
Q 8 16 24 36 48

incubation time({hr)

1.2 8
0.9 1
€
- _
(=]
o~
2 0o
o
o
) —o—0 5%
037 —a0.3%
- —a—0.1%
— & cONtrol
0.0 ‘(’_‘? (A B N B B
0 12 24 36 48
Incubation timet{hr)
Fig. 1. Effects of mugwort leave (A) and tea(B) extract on

growth of Escherichia coli KCCM 11835.
A 18-h culture was into the fresh medium containing
concentrations of each mugwort feave and tea extract.

FAFEE 0.5% H 7l Al 7] 7h o2 el AbEgl o
vl ol Al & Escherichia coligl f-2}& 488 el gl
o} (Fig. 3).

Bacillus subtilisi= AW%z=28 1.0%% 7|9} 225
F2 0.5% WrhelA] Z4lo] ehais] o sl on &
2t }“3‘: ¥ 0.3% A 7hof| Alx= o Zqtefl vl sho] fri7] 7}

T
ok 2047k o 8 od#bxl i) (Fig. 4). Bacillus subtilisy=

H7bell 4 =

FAlo] #
Bacillus

olarel Aol M H %2 5?3?'?*9'

&
sf o] Mg FFol A = AT E vheh A egam 3

A

0 i S S
E os /”—k
a
SR

03

0, T - . T 4 v T —

12 24 36 48
Incubation timelhr)

A
<
2
=2
o
e}

incubation time{hr}

Fig. 2. Effects of mugwort leave (A) and tea (B) extract on
growth of Enferobacter aerogenes KCCM 12177.
A 18 -h culture was into the fresh medium containing
concentrations of each mugwort leave and tea extract.
Symbols used are the same as in Fig. 1.
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Fig. 3. Effects of mugwort leave (A) and tea (B) extract on
growth of Pseudomonas aeruginosa 11803.
A 18-h culture was into the fresh medium containing
concentrations of each mugwort leave and tea extract.
Symbols used are the same as in Fig. 1.
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Fig. 4. Effects of mugwort leave (A) and tea (B) extract on
growth of Bacillus subtilis KCCM 11314.
A 18-h culture was into the fresh medium containing
concentrations of each mugwort leave and tea extract.
Symbols used are the same in Fig. 1.
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Table 1. Antimicrobial activity of volatile compounds identified from mugwort leaves and tea

Microorganism\Compounda 1 2 3 4 5 6 7 8 9
zone of inhibition (mm} of growth
Escherichia coli 12.0° - 9.5 - 10.3 - 14.9 13.3 13.0
Enterobacter aerogenes - - 13.0 - 15.3 - 17.5 - 14.6
Vibrio parahaemolyticus 12.8 - - - 18.1 - 16.3 - 11.2
Pseudomonas aeruginosa - - - - 10.8 9.9 13.0 - 18.0
Bacillus subtilis - - 11.0 - 15.0 18.0 26.0 - 21.5
Staphylococcus aureus - - - - 9.3 - 9.0 - 14.7
* Autocleaved authenic compound 1: myrcene, 2 : cineole, 3 : 2-pyrrolidinone, 4 : camphor, 5 : thujone, 6 : 1-acetylpiperdine,

7 : caryophyllene, 8 : coumarin, 9 : farnesol

* Diameter of zones showing growth surrounding 8-mm disc saturated with 1% ethanolic solution of compound, the average

values obtained from triplicated experiment
¢ Zone of inhibition less than or equal 8-mm

Table 2. Antimicrobial activity of various concentration volatile compounds identified from mugwort leaves and tea

Microorganism Concentration of 5 4 9
compounds (%) 1 0.1 0.01 1 01 001 1 01 001
zone of inhibition (mm) of growth

Escherichia coli 10.3* - - 14.9 - - 13.0 - -
Enterobacter aerogenes 153 10.0 - 17.5 - - 14.6 11.0 -
Vibrio parahaemolyticus 18.1 13.0 - 16.3 - - 11.2 - -
Pseudomonas aeruginosa 10.8 11.0 - 13.0 - - 18.0 - -
Bacillus subtilis 15.0 - - 26.0 - - 215 - -
Staphylococcus aureus 9.3 8.3¢ - 9.0 - - 14.7 - -

* Autocleaved authenic compound 5
b<See Table 1

: thujone, 7 : caryophyllene, 9 : farnesol

¢ Diameter of zones showing growth surrounding 8-mm disc saturated with 0.1% ethanolic solution of compound
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Table 3. Antimicrobial activity of mixed authentic compounds identified from mugwort leaves and tea

Concentration Mixture 1 Mixture 2 Mixture 3
Microorganism \ of compound (%) 1 01 001 1 0.1 001 1 01 001
zone of inhibition(mm) of growth

Escherichia coli 25.6° - - 22.0 - - 10.0 - -
Enterobacter aerogenes >40.0 220 17.0° >40.0 21.0 170 20.0 - -
Vibrio parahaemolyticus >40.0 24.0 12.0 22.0 11.0 1.0 16.2 - -
Pseudomonas aeruginosa 25.6 21.0 11.0 27.0 - - 17.0 - -
Bacillus subtilis >40.0 26.0° - 327 - - 14.0 - -
Staphylococcus aureus 16.7 - - 11.3 12.0 - 16.7 -

* Autocleaved authenic compounds

Mixture 1 : caryophyllene + farnesol (each compound mixed equal amount)

Mixture 2 : caryophyllene +farnesol + thujone( “ )

Mixture 3 : myrcene + cineole + 2-pyrrolidinone + camphor + thujone + 1-acetylpiperidine + caryophyllene + coumarin + farnesol( * )

b<4See Table 1, 2

*Diameter of zones showing growth surrounding 8-mm disc saturated with 0.01% ethanolic solution of compound
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