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Antimicrobial Activity of Essential Oils from Mentha arvensis L. var.
piperascens Malivaud and Agastache rugosa O. Kuntze on
Escherichia coli and Salmonella typhimurium

Seung Eun Lee', Chun Geon Park, Moon Seok Cha, Jin Kyong Kim,
Nak Sul Seong, Kyong Hwan Bang and Jin Ki Bang

National Crop Experiment Station, RDA, Suwon 441-100, Korea

ABSTRACT : For developing natural presevatives, essential oils of Mentha arvensis L. var. piperascens
Malivaud and Agastache rugosa O. Kuntze were analyzed the composition of two oils and experimented on
microorganism survival. Main components of Mentha arvensis oil were isomenthol (26.84%) and menthol
(25.48%), and those of Agastache rugosa oil were estragole (79.83%) and limonene (4.13%) from GC-MSD
analysis. Inhibition activities of Mentha arvensis oil against growth of Escherichia coli 0157 : H7 ATCC
43895 and Salmonella typhimurium ATCC 7988 were observed from their clear zone (9~14 mn & 9~13 mn),
and that of Agastache rugosa oil were done from the clear zone (13~20 mn & 10~18 mnm) by concentration-
dependent manner, respectively. In the inhibition test on CFU/m! of the microorganisms, both of the plant
essential oils at concentration of 5 and 10 mg showed potent growth inhibition activities from 9 hour of
incubation. Analysis using transmission electron microscope on E. coli also showed antimicrobial activities
of the oils as deformation of the cell and loss of the intracellular materials.
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4 (hemolytic colitis) $9 42 FL522 (Yang
et al., 1999) ©]Eol tigt ’91 AR ee] dHaAs
‘é‘hﬂﬂ} 3Rt & dddAe 553 g Y
A B RO o]fEHo] 2 ulslel wjxdt (ﬁﬁ &
¥, 1990)9 AL 48t olE9 FwansE A
d3xich, g, wele] EREE

eI W& AFEle YW EY] 84S IR E
o2 BuEe] u (Shin & Kim, 1998) ®jx3oz
FEE SAE AREse #Hg Al FA X
83 99 Grb2-Sheell dis] A As) 24L& 7K E
lutein®} IS 7HR= 2R2npale] EEEHA e

[

rlo

—_

A

>

N

K3

rir

 (Lee et al., 1999a; (Kim et al., 19992) 7 Were
FEE2 HIV integrase ASEAE 7= Ao B

o] 9t} (Kim et al., 1999b).
M= 3 g
M =2
2 A A" ubslel wixde 20008 5¥ ¥
ZIEA G A E AA|FA ZHH‘GP":] AME F AL
Lttt B4 AMgd v|AELS Escherichia coli O

157 : H7 ATCC 43895%} Salmonelia typhimurium
ATCC 798801le™ A#Ho= E. coli 0157 : H7
ATCC 438959] % nutrient broth®} agar (Difco Co.,

USA)E, S typhimurium ATCC 7988% tryptic soy
broth (TSB)$} agar (Difco Co., USA) 59 HiXE A}
23t
HRMEC =&, XMEM U SH

ARAEEE BAs] 98l dsteh mizxs 247 1 k¥
& A&53715F3A (SDE : Simultaneous Steam and

Extraction Apparatus)& 703t Schultze) ““3401] w2}
diethyl etherZ F&3} T NaSO.E & Z oz
3t 2%t 33T FRAM § mE B35 a}wz 1%
A& EA37] Y8l Table 1o YEld 2He2 GC
(Hewllet Packard HP 6890, USA) ¥ MSD (Hewllet
Packard HP 5973, USA)E AMg-3le] B4yt

&rE &3 A MZO LHIRTX #at

wretel w23 ARFEEe ASANE SHE Y3
ol Fad Zhzte) ASuIAE petri dishel] 15 m¥ B
sted SR F Hujgs AlFTAE FaHos Ht
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Table 1. Conditions of Gas chromatography/Mass
spectrometry for volatile components

analysis

Instrument HP6820 GC/HP 5973 MSD

Column Ultra-1(cross linked- methyl siloxane ;
50 mx0.2x0.33 yum)

injector Temp. 250¢

Oven Temp. 250¢C

Auxiliary Temp. 230¢

Carrier Gas(flow rate) He (0.8m!/min)

Split Ratio 1:40
lonization Mode Electron Impact (70eV)
MS Source Temp. 230¢C

sl &35 )3 " ® paper diskE agar HiA] 9ol
12 (.45 tm membrane filter (Nalgene Co, USA)Z
ATFNZ 0, 2, 5 10 mg 559 AFFEES YAFH

A BEAZ oW 37T incubatorollA] 48A17F EQF ik
3k oS disk 89 clear zoned TE3IT lebet
2 AFE RS aixeA Alde WY 5 AdT
2L M ATE AREAES S wigde
2R2E 10 me] TSB wix|E @fstes Aldel 10°

CFU/ml«] Erg B3R 0, 1, 2, 5 10 ;g §%
o Af FEEL Y2 5 37T incubatorollA] ¢AgH
N7y A= wiFEta 3, 6, 9, 12, 24, 36 R 484
7o) ARE colony 5 ZA8AT E=E 9] A
g7}t ugEe] YREx oJud S vRE AE
AR37) Q8 E coli 0157 : H7 ATCC 4389591 th3s}
o] AA&u|7 (TEM : transmission electron microscope,
LEO 906-E, Germany) &<%4< 33Ich
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} 73%*3—‘?—01] i3k 4 A3} isomenthol 26.84%,
menthol 25.48%, menthofuran 13.32%,
28%, neomenthol 3.35%, trans-dihydrocarvone 2.44%
5ol FARoE FAHUE ©l (Table 2) olH3 AH
o} AR L FEAIS YRS ol wet A
2 7 e Aoz Rudgx Jo (Shi & Park,
1994 : Oh & Chae, 1993). 8jz3F AFAE digh
GC-MSD EA43} Table 39 WeRd AXEH estragole©]
79.83% 24 M & 3L 2O limonene 4.
13%, trans-isopulegone 3.45%, B-caryophyllene 1.

eucalyptol 5.



Table 2. The components identified from Mentha
arvensis by GC-MSD

Peak Retgntion Volatile Components Content
No. Time (%)

1 12.83 a-pinene 0.82
2 14.85 B-pinene 1.08
3 17.19 limonene 1.94
4 17.47 eucalyptol 528
5 23.76 p-menthone 0.56
6 24.27 menthofuran 13.32
7 24.46 neomenthol 3.35
8 25.28 isomenthol 26.84
9 25.57 neoisomenthol 1.51
10 25.97 trans-dihydrocarvone 244
11 28.17 carvone 1.90
12 29.37 3-menthene 1.81
13 30.59 menthol 25.48
14 31.18 carane 1.59
15 35.08 B-boubonene 0.68
16 36.83 trans-caryophyllene 144
17 39.55 germacrene D 1.31
18 4452 viridiflorol 0.60
others 3.76

Table 3. The components identified from Agastache
rugosa by GC/MSD

Peak Retgntion Volatile Components Content

No. Time (%)
1 8.19 2-pentanol 0.71
2 14.60 1-octen-3-ol 0.46
3 15.06 B-myrcene 0.09
4 17.36 limonene 413
5 20.65 octenyl acetate 1.50
6 23.64 menthone 1.33
7 24.73 trans-isopulegone 3.05
8 26.55 estragole 79.83
9 28.80 pulegone 0.12
10 35.31 methyl eugenol 0.12
1 36.86 B-caryophyllene 1.82
12 39.62 germacrene D 097
13 40.26 bicyclogermacrene 0.62
14 43.67 germacrene d-4-ol 0.22
15 46.85 Y-muuroiol 0.26
others 477
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82%. octenyl acetate 1.50% 2 menthone 1.33% &
o2 Jeh} o] S0l vhste] drld & 43S vA
Ao AZAHAL}. FH Lee 5 (1994)2 w=3F M4
o] etgr4stgE E¥o FA4dE| f-caryophyllene
(59.3%), limonene (13.1%) O-caryophyllene (10.7%)
ol FAAFFE FEY FAAEL methyl chavicol
(79.1%), cis-3-(1-propenyl)phenol (4.5%)%5 Aoz
BRudtgdon Lee 5 (1999b)2
dihydrocarvone, vanillin, methyl eugenol, anethole,
menthones°] total ion peak area®l UJA 92.5, 67.
5, 51.8, 45.2, 31.5 ¥ 26.39] 22 =A Yepd A
o2 BuE] 2 A7 Aiels vl AelgideE dl o
AL A7 FEA77F b27] gEes Algdt
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AHES F uAEo) sl 2, 5 10 mgd) X

14 mn2] clear zoneg YERN ST w3k
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Table 4. Inhibition zone of Mentha arvensis and
Agastache rugosa essential oils on
pathogenic bacteria

~_ Concentration Diameter (nn)

Essential Oil ) Escherichia ~ Salmonella
i coli typhimurium

Mentha 2 9.46 9.33

. 5 12.01 13.21

arvensis 10 14,61 13.76

Agastache 2 10.95 13.48

5 14.05 16.38

fugosa 10 18.79 20.78

snS1t 8ol

ubslo} wjxdkel HAAIMEE (minimun inhibitory
concentration : MIC)E F317] 18l AH4dEE 0, 1,
2,5, 10 mgel X2 H7IsH ATl

NBEF E
coli 0157 : H7 ATCC 43895 ¥ S. typhimurium
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ATCC 7983& Zkzh HF3IA 37Tl 48A7F Bt wy

¥t AL ASAHNTHE Fig. 13 201 VRl
‘1}. ko] Afe w50t T/ESS nAEY 8 7
AR 5 mge] FEANA E coli 0157 : H7 ATCC
438959 Wil AIZtelFRE a8l S gyphimurium
ATCC 79881 tizir 6AIZHREE AE+ES 2ANZn
H[AEFY e 10 mgollME 3~6A17 © wa] Yel
o Y FXAAM E coli 0157 :H7 ATCC
43895+ 36AIZtel1R, S typhimurium ATCC 79882
48N ZHoll HEE A gdTt Wiz AREEE F A
ol el ZE FxoM AAIAERE B230W 5 ng
FroldellMe wiek AT FRE MTTE TAAl
Hheke] ARAdERT =2 A gnE Vel
th 10 mg w59 Wx¥F AR E coli 0157 :H7
ATCC 4389509 dia] ®wjF 24A7%FE, S.
typhimurium ATCC 7988 ®li¢F 36A1710]&RE A%
< A3 AAAHG
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Fig. 1. Effect of Mentha arvensis essential oil on
the survival of Escherichia coli 0157 : H7
ATCC 43895 (a) and Saimonella typhymurium
ATCC 7988(b).
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Fig. 2. Effect of Agastache rugosa essential oil on
the survival of Escherichia coli O157 . H7
ATCC 43895 (a) and Salmonela typhymuriurn
ATCC 7988(b).

(C) )

Fig. 8. Growth inhibition activity of essential oil from
Mentha arvensis (A & B) and Agaslache
rugosa (C & D) on the pathogenic bacteria.
(B & D, Escherichia coll ©157:H7 ATCC 43895;
A & C, Salmonella typhimurium ATCC 7988)
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NETFE AME E coli 0157 : H7 ATCC 438959
AEFz i ARA9EY S-S FUshy] sl
AR Ay FAET U AAERAARE TEM

& ARgete] #AR AIE Fig. 49 At FART

=

(Aol wish ek A (B) 2 owixd a4 A9
(O Ao IR Fee WRETER7F 34 HEH
AL AT UEEo] FAEUSS BT  Qlo] vt
Wx8E RS AEo] £ coli 0157 : H7 ATCC 438959
g8l 23 FEES JEE RE € F A
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Fig. 4. Transmission electron micrographs of Escherichia coli treated with none (A), Mentha arvensis oil (B)

and Agastache rugosa oll (C).
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wle) wjxe FHe BEFZA Y o]frtesAE E
A7) Y&l 2 TS GC-MSD 240 93 A
3 A3 el Aie FH AL isomenthol2A A
AFAEE = 26.84%, mentholo] 25.48%°¢lglow wix
g Afol= estragole®l 79.83%., limonene®| 0.12%
o] Aok 2, 5, 10 mg =AM E coli O
157 : H7 ATCC 438959 gt whsl A-f-o] ASA g
L 9~14 mn, WxF AH<S 10~18 mn, S.
typhimurium ATCC 79880 tiafir= wtst HG7F 9~
13 mm, W23 AF7F 13~20 moE Jeh} F AFA
2 EF TR gEHoz IS YeEIY. A
F &4 AYolM sl AR 2 ngoldte] AFEolA
OAMZIAA Mg S2& dArFeH S ng oVt &
Tol A 9XZFe)F £ coli 0157 1 H7 ATCC 43895¢}
S. typhimurium ATCC 7988& B APEAIZIC} vz
e 2 mgoldte] FEOAA 12AIMEA] Alte] F4)o]
AA=EAI S mgolde) FEAME 6AI7I]E Aldo] A}
BERY. E coli 0157 - H7 ATCC 438954 gt v}
o} WizE A{ ALY PSS dAE9E 29
oa] Elst A¥ FeNEH wslel AETy) Axue
28 2 AXYEE o] EHY F A{AAEY
TEHE FEE £ UYTH
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