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Chemical Composition and Biological Activity of Essential Qil of
Agastache rugosa (Fisch. & C. A. Mey.) O. Kuntze

Min Ji Hong', Ju Ho Kim?, Hee Yeon Kim®, Min Ju Kim* and Song Mun Kim®'

ABSTRACT
Received: 2020 February 19 Background: In Korea, Agastache rugosa (Fisch. & C. A. Mey.) O. Kuntze is one of the well-
1st Revised: 2020 March 11 known perennial plants belonging to Lamiaceae. This mint-fragranced plant has long been used for
2nd Revised: 2020 March 24 the treatment of abdominal pain, congestion, chills, and diarrhea since the Goryeo Dynasty. Although

3rd Revised: 2020 April 13

Accepted: 2020 April 13 this plant has various medicinal properties, it is only used as a spice and for landscape purposes.

Methods and Results: The objective of this paper was to review the chemical composition and
This is an open access article biological properties of the essential oil of 4. rugosa. Several studies reported that the essential oil
distributed under the terms of the  contains more than 60 different chemical components of monoterpene and sesquiterpene hydrocar-
Creative Commons Attribution  bons and oxygenated hydrocarbons. The major component is methyl chavicol (estragole), account-
Non-Commercial License (http://  ing for 64% - 88% of the oil. The chemical composition of this essential oil vaired widely

creativecommons.org/licenses/  according to the planting time, environmental conditions, planting distance, fertilizer application,
by-nc/3.0)) which permits unrestricted 1 4 hary esting time

non-commercial use, distribution . S . . .
! ’ Conclusions: The essential oil of 4. rugosa possesses various pharmacological properties such

and reproduction in any medium, .. . . . . .. . , .. .
providelzl the original WOHZ is properly as antioxidant, antibacterial, anticancer, antiviral, nematicidal, antifungal, insecticidal, wrinkle

cited. improver, stress reliever, and Alzheimer's disease alleviator. Hence, the essential oil from 4. rugosa
could be used for the development of high value-added industrial products in the near future.

Key Words: Agastache rugosa (Fisch. & C. A. Mey.) O. Kuntze, Biological Activity, Essential Oil,
Korean Mint

M A FH o2 olgsl] AFEIFEH A (TE), T &), &

E%] @Eis), FF G B2 DM E 22, A8,

o] MAs e AAES 197 3 F) 4,157 & &, 35719, ] HHo= o3It W ES] o]
(FE)oll &3l (Lee, 2006) L 5 2]&AolA 7171 Y= o WHel tsliM = solEAt CREEH), A1 MR,
FAR WEAE RNy AU (pinaceae), SUHTE SllEEA] (BHEEE), AFIZA (UMESE), SH3]8 (REE
(lauraceae), -3} (rutaceae), &3 (myrtaceae), 4HE 2 %) Toll AAEA 7155 o Fhelstex ALgE ]
(umbelliferae), TE3} (labiatae), =3} (compositae), WIxF  Q¥HTF sl= & (R, SMAYH Gk, Soid &),
U3} (berberidaceae), EFd U3 (oleaceae), 15 FAH Gk, T FLG), FHE &Gk, A9
(caprifoliaceae) 51} (Lee et al., 2005). @GR, &9 Gk, 78 G0, e GHlrib),
THAIY o] F= 7] ARES WERES AT & FuPH @E&EEL)AE ohSsiA A g ol=wiE ek o H] s
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MzEo]

= HAA esktkar 7T (Song, 2016). -2
AAA X e Ee] o §HhHS ddjol Eofet A9
2EE oM, YYRIELS WA ES o] §&S FE JAdS
& (essential oil)S ©]&3l= olZvlElEkT] (aromatheraphy)Z
Q1A skaL Qi

WEANES S FEPH-TITE
distillation extraction, SDE), ZY 74| o]At3}&t H
(supercritical fluid carbon dioxide extraction, SFE), 718
] =% (organic solvent extraction, OSE)o.Z FZ&3}H
Al o] Aozt o dld 2 YUoll= monoterpenoids,
sesquiterpenoids, diterpenoids 2| 32 slgHEC] E-R-T o]
UL o]5o] T AL Q= =St 5A4% 3F 54 wiE
o SF (fragrance), FAIE (flavor),
HOMEE, 8E, THER, FHEFE
o o] &= AUt} (Kim et al., 2018a).

NP URRE IRTPEA] AHdAIFe] e tEAd
annua L) S
Nst A (Krishna

tree (Leptospermum

dZ= & (sweet wormwood, Artemisia
artemisinine® 2 7€ Lo} XFAE
et al., 2008)% A3} 2= manuka
scoparium); bottlebrush plant (Callistemon citrinus)?ll -
Ho] = leptospermone] A|ZEA ATZHE sulcotrione,
mesotrione, tembotrione3}t 752 P-triketone A|ZA| LS &
4 Atk (Hellyer, 1968; Mitchell et al., 2001; Dayan et
al., 2011). o213t AFH=L oAl e dol e e
Aol g AFE B3l FIPEAIE 22 AAIEFSE A
AlAFste] o 2ol Etsal 9]
T2 gkefoRq IR YE A7 HaL 9l
oo, 1 ApfHZ o ALk ul-g- AlghHQlE] 1 o]
Sl=4tat Hlawste] 7P A ] Yk HE

T Bl o= vharope Aol el w
Wk =e] Fa7F w52 AolHtal o €t (Kim
et al., 2016).

2 AT AAES JAE R IHAY o] FHE g
ogta o7 o] gHYI E Auj7]Fo] Hol U WA=
Q1 wlx3F [Agastache rugosa (Fisch. & C. A. Mey.) O.
Kuntze]®] dAEYS ez Add=dol ik =
55 4 Attt EEF (Labiatae)e] thdA 2]E<Q
H2ae thEAQ] g9 W ER gholslox= AT
& Z3F (Agastachis Herba)olg} E2]9lom S2]o= <lsh
S, o8, ArE FHet BF SAC FRrIges d
g ARSI Y. 28y dxle eIl Y 2AAEEET
A or FeEI S Woli FHE e g
A4S o835t AFTPRAIIL AFAFLEE NLEA] K
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1. US| Al=sHN £4

Wi 28RS Labiatae (T3 52 HEF)l &ote thdA
ANEZ L Agastache rugosa (Fisch. & C. A. Mey.) O.
Kuntzeo] 22 UuHH O 2= Korean mint, purple giant hyssop,
Indian mint, wrinkled giant hyssopS 2 ¥#A Ut} (Gong
et al., 2017). W23 Folr|ol =, & g=olx T8
g HE VAR oG EIJAT HAFFoloflMe 2
(Agastachis herba)® & RS 3lA 7|48kl lo] o] iz
FRts oulst=Ae WEstA] ¥t dntdow AL

L
Ee

Agastache rugosa Pogostemon cablin (Blanco) Benth.
Aul FA= ZH oMol AU otlME FHEE
(patchoul)2 L&A Ut} B2 F &L 354 Aoy
o] ¢ g=2gal A Uk (Holmes, 1997; Hu et al.,

2006; Wu et al., 2013).

B3RS 40 cm - 100 cm71A] Eo] 2 71X E ZEHR|
H 71 UEAT & A @kt 2ok W A
Folm &2 Wl W FES A (HIK) oA
GEOEE)E Zdol= 5cem - 15 em, YH]= 3 cm - 7 cm o]t}
Qo] gl "ol glar SlHaTE ofzt 9low Qlo] 7PgAt
o= w8 FU7F A3 QI F71E olojFe 9 (EEN)
o] Zol& 1 em - 4 cmot), 22 79 - 9¥ol] Feu A5
Ao| 31 7kA] 3k A&7 2ol SR dEjn shA] o]
= 5cm - 15 ecmo]3 YH|= 2 em o]t} (Fig. 1). 3k ¢
EReko g Zol= 8 mm - 10 mm |tk (Park and Lee, 2000;
Lee, 2003; Lee, 2006).

28RS Labiataeol| &3k ThE 21259 W38l (Mentha
arvensis var. piperascens Malinvaud), -7 (Perilla fiutescens
Britton var. acuta Kudo), 2V8}3} [Rabdosia inflexa (Thunb.)
Hara]ol FEistd o= ul-g- fFALSHAIRE A &R/ oR=
BeatA v o]5¢] JeH xto]i2 Table 19 e}
WATh

T
T=

2. HiESko| A9AN DIS3} 2t 08

=HUeA] FeF GER)o] FIZtA AMEE TR 7152 3L
HAOZ7A] ALse ezt aEAlge] Z32 $3 o)
A= 53t FAEGS shHA =P ET el Ay
A, SR, Aol gidt 715 2AA Y RAET
(Kwon, 2013). Aol 3Fe] 7152 g Alsol|A
"o ZHAF A9 Al7E (%K) AA9 [FF oUF) 3349
(1079, 7)ol “& A7 9 oHE Bt e 715
o] Y&t} (NIKH, 2020a). £5°] TTAHT 558 glov}

S 2 24 Fsle TS (PR A WS oA
& FANA ol9] AFE FEEle A GHEE HHAL °]
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Fig. 1. Inflorescence of Korean mint Agastache rugosa (Fisch. & C. A. Mey.) O. Kuntze.

Table 1. Morphological differences of four Lamiaceae plants.

Common name (Korean) Baechohyang Bakha Chajogi Sanbakha
Scientific name . Agastach rugosa Mentha arvensis L. var. Perilla frutescens Britton var.  Rabdosia inflexa
(Fisch. et Meyer) O. Kuntze  piperascens Malinvaud acuta Kudo (Thunb.) Hara
Height (cm) 40-100 50 20-80 100
Leaf shape oblanceolate ovarate - lanceolate oval oval
Flower raceme raceme raceme raceme

Flower color purple white - pale purple pink purple
Blooming period (month) 7-9 7-9 8-9 6-8
o & BAZL 100 74 kS WUFAEE % BFA  olw ATUE, 9EAS, AxUE, 5EAS, ATHE 9%
ol AR B G EER] ZeEo) etk AHoR AR AxA%s nFASNE PAsE o wel 24
TRAelE Sriziee] BRmY ol Aol B At veE BueAl olgaide Aold F2H,
b $ueke dlE Fo oF 60 o Shet wele Sl 9l #ol oJmgow TRIAUNE EYHl) Tl
70l e Fuot AEEE FUENS Aol F5Erh B At olFolRlS Alolet vl I S AT £

A ] 7152 2GRS 2yt stk = 7SR ASdl As ddEn. AL ASd

Agxdsdde B2 ISAZEA F 35 3ol A4 F 151 A ARl FFe] Heked] FEolhe 7150] 3l
A =2 dEE 7150] AAEY. 2ASRdSdE 2 = Z0E Hol (NIKH, 2020c) ©|7] A thell= RIZkelA
g, A, i) s T HFgo] F= RS E = AfEIL USAS Aol
PENES & o HEEE 12 1 ©®F 6d 129 22 2 FFAAERE of} RIZIME 75 5 R 9
dplle guet AL S CEEMIH) S0 MA 2 A (%) SHSE BEARE A8 ARESET thEA<l
& T M 18 T sprfelieEr ZIFHe] AL, AIFEE o] HAFYII GEFIERE)CIY. HFY I gl B
1A A 1d 88 14dyelle i (@A di= &7veh &, 5 Ay, whel, 59, WX, A7, WEy), Aad, Hx
o] ofgo] #3F 50 =& HEThE 715¢] AUtk (NIKH, & &893 o2 2L9xds ASedds 58 (3 4
2020b). A FEAT] 24t AHE 7|52 AFHS o]9] 89 20l “BFol el et vzt viEE] o] ol

97



21

= =
%D|_|X| |

4

P79

i)

< Hsoh et 71550 o] F3de] g%
? AT (NIKH, 2020d). 917t % S2)0 2 913 ,
S, AALE ke B8 Aol HEFr]Ake] g &y
aiﬂrﬂ 15 AI71e] Fazke sl gafiis hEik), s<l2qt
(CREESE), LsoloF (HEPELE), S8 (Rdhh), BAMS
(FFHL 7)) 52 AFolx 7]5o] Hol Atk (NIKH, 2019).
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. AL "ot
Ryu (19882 Hjx3Fe] 2} Woh= 15T = 6% 1t
o= dolr}t =] ekA]9t 15T - 25CoM = 100% Wole&=
Ao = HIBIGT). o] Hirof] ofshH FApdol=s ALK k=
7F o oA i F o]FoAE AL & £ ). Yuk
Ao =7 oF AEFAFY] Zgoll= Wolgo] g w2 uj
gF Ex}e] Wolgo] 15T - 25CoA 100%)] g3ith= A
oRF MIZF FAL Ao FE et Hiloks AS
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3-2. 5 ADI

TE AIE B G,
e F7100 dldede] £2
5 (19992 v zge] A7)
Ul wi 2] #4957
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ARt 2*%%_‘ Aol AgtE = - AAt A 9] 2
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Fgs Bgw g 1 1 1‘41 AT=E Ryu 5 (1988F -
Fte] Bt mjzge] Fol Ml F5IAT = Folt
0

e 7} mEsl=

ool 9o AHiT o] u) 2l F
. B uskit) o)gldt AateRE ErllAs uxake] )
] 220l wle} 9lEA] 1—3— %_a@ ? AE Aolk

thdAy 21Ee] vz vl Wedxel xpdxo *g%q]
2ol 7k QJojxl sk A7 l o 2}olE L}qu GES S
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EP=t] Choigt Lee (1994)2] SA7toll oJaha w5 2 djo|
= 49 A A 90% ool EdEY Mse 18 el
2 Wby SiGith AAES L olfE 2 WA= iz
gke] ¥E|7} Egol] ofn] &3fEo] Ago] G487 wiEe]
ﬁ}l FEIAT
5 (1988) wiz&S
9 01*‘ A71E 15 9 A=
HiZ2ERE AIAA QAR ©
Aol mls|A] Bl a2
3-3. 4g 25
W2 729 A2Ht= 7 AMEst 7oA AulE
u o] A% Aoz Yelydtl Choi 5 (2010a)] 2]
s 25CoA Auie whzdEe] 2o 15C2 30T A
HiE Ardg o 493 A7EEs 5Y 1685 E 69 16Y
Atolol] Aol FAsH F7Fstthal Barskeh. AujA] <]

2 A el dFS vFed w2 T
109 1590 =7yl AuE wjxd ke ek

2 4.04 mb-kg'o|QH WA, HolRox AuiE w3k o
Aded e 375 m-kg'leg IUTE (Choi et al,

2010a). 3 Choi 5 (2010c)e WlZEe] Aol &3t
7150 § 2 o]FojRtkE Ay A7E s A

2 B3y
Hj 23k Al F
&< Tt Choi &
ARgA] 2733 7373

%_ ul 7_]‘:'11::

= e e SEE AlEsi] S =
(2010cy> w1z Aulel] AeIx 30%
o] femEA F7HEIAL, 874 A

T

ESTAL BUEITE B3 Ryu 5 (1988)y>

A AN ek, TEAW, AN BS SEr} 47
Ho} 2719] B2o] felelte uTAAT. AxSe] A7a
S iz A Aol Nse 2AL fAET Bl

SRR

RBES S0l A Fde

siths Ae HolEnh

AA 7 52)

3-4. MADHE]| & 2E

v z3ke] AS-2 A A e}t Yol wah g2k =dl Choi
(2010ay> AAEET7F S8 24, A5, Aot A
o] F7tE= AFS BT siglen AAAY} A4E
AT F7HIR o #es EX e HAEA
e =ttty RS vl RS 15 em x 15 cm, 30
cm x 30 cm, 50 cm x 50 cmEE A 2EFE o FE AESS
7}z} 789, 119.0, 243.8 g-plant’o] 3L, AAFELS 2,099,
785, 975 kg-10a'o|AE, olest Az= wjzdgo] Fatel

5°]
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3-6. HIZ ME
v 2gFe] oA Y Sk
T}. Omidbaigi 5 (2008
Aelahd olalid e e 2.88%71]
oh HAnE A8 quAE F7HI7IL 2 A%
2 g E30] s
A S7RRIt . et v A
BEoAEed A ARl MEEA A=
(mevalonic acid pathway) 7Fe] Zg=aAlol thet A= HaL

4 v} gic,

3-7. MSAPDIYE ojMId2lo| it

B2 AAES dAldede] de uxE ASATER
gty Bl Lee 5 (1999 708 F7120 94
209 73 wizFe] AERE AESHe] 7P =tk B
SHAAL Park & (1991 9A] Lee 5 (1999)°] A& St
ke 232 BUEATE Park 5 (1991)S 7H31719) 10 a
F ABFHe 27]) 421 kg - 932 kg) > ] (172 kg -
394 kg) > & (135 kg - 252 kg) > 2 (109 kg - 156 kg)
o] <ol om Z=ulAl (rosmarinic acid)e] RS ¥E]
(091% - 6.56%) > 2 (0.32% - 2.34%) > < (0.97% -
1.64%) > Z7] (0.03% - 021%)¢] A= Zo] 3
Tl BEih olegt Ade HETEHol
Al B4 AEE Bo] dfsAle fethe

W] 2 AIZ|ERZ A ERS] wet i
t} Lee 5 (1999) vz o] oadod g3
o]l = 5.78%CIUAIRE /5] o]Foll= 4.40%= Holxlth
I BIEYT, 2] Al ed e 3ty old=
3.84%010" Fo], /3] Foll= 4.40%= FoHtkL 319
o} Z12]3 Ok3} Chae (1999y= $-2luietollr =38 vz
g A9 ASAZE oAl e e oalded 4
-9l estragol [1-methyl-4-(propenyl)-benzene], p-allylanisole,
methyl chavicol, isoanethole, 4-allylanisole®] &S ZAlS)
o ANslef oA ede] 7 Bokthal Harsislt. oleish
A2 HE Ao de] ke FHEE sy Hgdd &

99

=y
PRItk 22 & gtk olHd APAREL WET AF
o 2 R9lo) wet £/ Bel & 5 Uk A2 w
ofzrh
4. HiESI0| At M

Wzl aulo) b YuEEe E, 9, 2704 A
o7k A Fols wshE, Ay, WA, % Fol

2zt 70.75%, 3.06%, 16.08%, 10.11%, Aol 66.84%,
9.54%, 11.61%, 12.01%, 12|31 Z7]°l= 93.37%, 0.01%,
2.64%, 3.98% THr=lo] AATt (Lee and Hwang, 2000). ¥
1A f71slsHER FAREE Al ede A AdRow
72 7 et FFIETHAE FF A oAlEe Y

2g) o] AEREE AW ke w4
g Qo) 7P wol shEe] lvhar ddE ol gk
Lee$} Hwang (2000)2 #lZ3&e] 18 =fujollA] thegst
NEE ISR ARS A A7

w

l

FHE AR YIRS 537

ZZ% (organic solvent extraction,
At} Fragrance®} flavor AF3 A=

EAH oAU (essential oil)o]2}

extraction, SFE), #7181
OSE)e.2 A&

SDEZ F&3 &

EM
L
R
i
ﬂ
Lo
-
>
=
N
ol
i
uh
i
_[
H'H |

Ji=3

v Z3fel] ShiE oAl e el s AfAlEnitt Adolst
A=l o2k Zpold2 AR, AuhAl 7], e, =HFF
9} FZubo] 71919tk BT} (Charles ef al., 1991;
Svoboda et al, 1995; Ding et al., 1996; Wang, 2010;
Gong et al., 2012; Li et al, 2013). o2 AFAE°] B
gk vbol] mpEw wj23F ol hGE A ede] T F
A, Au) 374 Zololl = B-F3Ial 0.29% - 6.92% 0]
ATH (Table 2). A AlA] o= ZGox] a7} o] Foix |2}
T ooz oaE e de] sERe o] WS |A ¢oked o
£ E°] S Xinjiang A|lA A w3 Aol FHrE
oAl e o] gteFo] 0.57%C1Ut (Gong er al., 2017).
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BX| - 455 - Asle
MzaF oA o] 22ELL S DEEEF— SFE7} =%
9l Lee 5 (20052 #]%3F ¢S SDEE FEI2 ) o4
00101 FFS 5.04%0109 WHAE, SFEZ FEUS W] e
L 6.92%°)8 BIENL, Kim 5 (2001ayS HlZ3F <A

HE SDEZ FZ3S w9 fé}oL 0.49%°]% " WFA SFEZ
FE33 % 7ol 321%% 3.5 vyt S/t 116‘}
Attt SDE= 329 735715 o|&83lo] 2EAIFe ®H ¢

4‘:‘3 U VIS FEh WO E ol EQH 4

F71siEe F5 S WAEAY JHH7E it

=T T =

O

Hl 23F °‘°ﬂ 5“’5‘ of Al e o] gk AWM (Thymus
quinquecostatus var. japonica HARA) A|’3+-2] SFE 2 3}
(020% - 0.27%; Lee et al., 2014), &3 (Ligularia fischeri)

2)445e] SDE A3} (0.12%; Yeon et al., 2012), Stz =3
(Ligularia fischeri var. spicifoprmis) A’35-2] SDE 723}
(0.04%; Yeon et al, 2012), 2] -2} Akl o] 2]
A= = HALEA 2T (Pinus densiflora, 0.12%),
ZPNT (Pinus koraiensis, 0.20%), 8% (Larix kaempfeir,
0.06%), =HIU5 (dbies nephrolepsis, 0.17%) Ao &3
(Yun et al, 2013)2Ci= R =9k olgst Ad= &5
Hﬂéﬁkgl qAE L YUS Atdslslet] Aoz 288 Aol

HH&%& oA Eak ofgl Zell® oAl ede] ]
o] e 2o THE TFFES 029% - 3.99%°]AUT} (Table
2). Lee & (1994b)2 sH=QitdzAY AlFzoA] Aful
gk w2 £S5 sl 89 4 *E}o}@l FE3 oA
2 o] 0.38%z2F HIEFAL, Gong 5 (2017 F=
Xinjiang A olA AujE wiZzF Foj oﬂ*i Aoy e

0.29%z2} B3ITE 183 Lee & (2005%= 3= A4 &
BAE i oAl edS FE3 ARS B3l vz £
FEIL 9 27 3.99%°F 2.66%°]
@%gﬂ ATk Bk vf et Hﬂif‘* B
o FFe AP ERE olst 2
gk uke} 7ol Aujold, A7), AL
gttt FEEh

A9l Z7] + 9 + F)E SDER FEIE
SHake oF 0.15% - 0.40%3] A2 o

ol

AFAFES RIS It} (Table 2). AAHAIHHS] 7H 94 4
2ol AHE opFolE 0.46%2] A o] T

o] AUJet (Park er al, 2000) ©1213F A= wixgFe] A
ol At elM o & OlTOWElw Choi 5 (20102)¢]
AT Aete A dEste Zlolzt & 4 Slth

o
/\

100

Table 2. Yields of essential oil in different plant parts of Korean
mint [Agastache rugosa (Fisch. & C. A. Mey.)] O. Kuntze)
by various authors.

Plant parts Yield of
Leaf Flower Stem A;;:.il esse:lzl)al oil References
® 046 Park et al. (2000)
Y 0.38 Lee et al. (1994b)
Y 0.29 Lee et al. (1994b)
) 0.00 Lee et al. (1994b)
® 3.26 Choi et al. (2016)
Y - Lee et al. (2001)
® 0.23 (SDE) Shinetal. (1991)
® 0.49(SDE) Kimetal. (2001a)
® 3.21(SFE) Kimetal. (2001a)
® - Song et al. (2002)
) - Baik (2016)
® - Lee et al. (2002b)
e 032 Li et al. (2013)
® 015 Kang (2002)
) - Kim (1998)
) - Kim (1998)
o 0.57 Gonget al. (2017)
) 0.29 Gongetal. (2017)
° 0.02 Gongetal. (2017)
® 5.04 (SDE) Lee et al. (2005)
o 3.99 (SDE) Lee et al. (2005)
Y 4.46 (SDE) Lee et al. (2005)

Wi 2SR oA Al e 715 G Bol ] o
ol dAE F4o] oA eds A= o] 753t Shin
S (1912 ol8gt ZAIE sidah] flstd Hexd] e
Tl AHAE AAtelaA olAlEed S ARKI=T
=AM A wEch A AL 0.03%E Bazskich 2

0 Qo

g} Aefzof Al U] AEZR] pyruvic acid H7H
o= 0.08%, phenyl alanine 3 7FA]ol= 0.07%, cinnamic
acid F7MA 9= 0.06%%= 5715} 3L, mevalonic acid lactone
S A7dlle A ed FFel 6.00%7HA S7Fsksit

= ===

Shin & (1991)2] A+ Axh= 252 wjdS o83 o4
2o tFte] Thssithe Aog HoFglon & 7]
FstE Qg oAld e d B = e et
< shetal AtE
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=gt oMol S
23l B2 il ede] FiE dve Ae Bl 6. BIZE oidlid2A9| sisizd
ok @14 olgel oM FAF Zlo] AAEeAY T B ATATE MEF NEAL BAF T 7
Tt F719] A (fragrance quality)elzt & 4= it olgfgk LA f71sbEe] EAIGTL Bsigivh Wiz Ad e
AL JEfss W iz olgol gk A wrtar & Aol FHrE f718kek=2 Table 39 22]3 S18l2E Fig.
2 9t 20 Asiint.
Table 3. Chemical composition in different plant parts of Korean mint [Agastache rugosa (Fisch. & C. A. Mey.) O. Kuntze].
Plant parts . . .
. i Chemical composition of Korean mint References
1" s APY
° Menthone, isomenthone, dihydrogarvone, anethole, vanillin, eugenol, methyleugenol, - Park et al. (2000)
caryophyllene, -caryophyllene oxide
Methyl chavicol (64.4%), (E)-3-(1-propenyl)phenol (7.7%), B-caryophyllene (2.7%), trans-
®  2-hexenal(2.4%), 1-octen-3-ol (1.9%), limonene (1.7%), phytol (1.4%), 6,10,14- Lee et al. (1994a)
trimethylpentadecan-2-one (1.1%)
° Methyl chavicol (78.4%), (E)-3-(1-propenyl)phenol (7.7%), B-caryophyllene (1.9%), Lee et al. (1994a)
jasmone (1.5%)
{ Estragole, pulegone, eugenol, methyl eugenol Choi et al. (2016)
a-pinene, camphene, p-phellandrene, f-myrcene, limonene, trans-B-ocimene, estragole,
L . Lee et al. (2001)
B-elemene, p-caryophyllene, a-hymulene, germacrene-D, bicyclogermacrene, a-farnesene
Methyl chavicol (27.17%), isomenthone (24.63%), hexadecanoic acid (12.97%),
®  menthone (5.54%), dl-limonene (3.39%), anethole (2.67%), linalool (2.60%), piperitone Kim et al. (2001a)
SDE  (2.55%), B-caryophyllene (2.06%), pulegone (2.05%), 3-(1-propenyl)phenol (1.78%), 1- :
octenyl acetate (1.08%)
Isomenthone (15.27%), hexadecanoic acid (13.71%), methyl chavicol (12.61), benzoic
®  acid (3.82%), 3-(1-propenyl)phenol (3.49%), dl-limonene (3.20%), menthone (3.00%), Kim et al. (2001a)
SFE  4-keto-aionol (2.47%), patchouli alcohol (2.28%), spathulenol (2.14%), anethole (1.99%), '
linalool (1.36%), B-caryophyllene (1.06%), pulegone (1.01%)
®  Isopulegone (33.39%), p-allylanisole (21.80%), methyl decalones (10.79%), ans-
SPME caryophyllene (8.32%), limonene (8.19%), pulegone (3.43%) Song et al. (2002)
® Isopulegone (35.74%), p-allylanisole (38.30%), legone (8.97%), limonene (6.98%), trans-
SDE  caryophyllene (1.06%) Song et al. (2002)
@  Estragole (88.24%), dl-limonene (4.51%), trans-caryophyllene (2.41%) Baik (2016)
Estragole (79.83%), limonene (4.13%), tans-isopulegone (3.05%), B-caryophyllene
®  (1.82%), octenyl acetate (1.50%), menthone (1.33%) Lee et al. (2002b)
Methyl eugenol (50.51%), estragole (8.55%), eugenol (7.54%), thymol (3.62%), pulegone
° (2.56%), d-limonene (2.49%), caryophyllene (2.38%), acetophenone (1.82%), Li et al. (2013)
germacrene D (1.45%), linalool (1.77%), cuminic alcohol (1.38%), B-pinene (1.21%), )
spatulenol (1.11%)
® Estragole (49.52%), limonene (12.52%), B-caryophyllene (6.49%), Kang (2002)
1-octen-3-ol (3.77%), bicyclogermacrene (2.40%), octanone (1.05%), eugenol (1.05%) &
° (fresh) Estragole (92.11%), limonene (2.19%), B-caryophyllene (1.02%), cis-3-hexenol Kim (1998)
(1.06%) (Dried) estragole (92.05%), limonene (2.30%), B-caryophyllene (1.48%)
(fresh) Estragole (87.04%), limonene (10.73%), B-caryophyllene (2.23%)
[ (dried) estragole (76.80%), B-caryophyllene (8.31%), limonene (6.19%), (+)-spathulenol  Kim (1998)
(4.79%)
° (dried) p-Menthan-3-one (48.8%), estragole (20.8%), monoterpenes (8.3%), oxygenated Gonget al. (2012)
terpenes (5.6%)
° (dried) Oxygenated terpenes (35.4%), estragole (29.5%), p-menthan-3-one (19.2%), Gonget al. (2012)

monoterpenes (8.8%)

UL; leaf, ?F; flower, 7S; stem, “AP; aerial part.
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Park 5 (2000) ¥iZ3F AE QY-S gas chromatography-
hyA

mass spectrometry (GC-MS) ¥4 Al ¥FF ¥42 433}
o] 9 % 3}3E- menthone, isomenthone, dihydrocarvone,
anethole, vanillin, eugenol, methyl eugenol, B-caryophyllene,
B-caryophyllene oxide?t THr=lo] UTtal BAusIH=t AA|
Hj23F oAl 0 Yoll= o|Hrh= AN B2 sledto] &
ol AtheE AL Be AFAELS Bk AT} (Table 3).

o
N il
W8 ol Alid QA o] FAHFE O 2= methyl chavicolZ Y

7 9 estragoleS S 4 Utk Lee S (1994b) Wiz
domiy FEZE QJAELYE A8 estragole Tl
64.4%2 71 T Zolle 784%7F FhrElo] vk B
StR=t ol2gh AFAT= vz oAU estragole©]
7V Ee ] ssdEoldte Ag UERith 2Ea

=

Charles 5 (1991)2 wll=3F oA 9l estragole®] 46.7%
- 94.6% THrEol k= AL, Shin 5 (1991)2 GA
estragole®] 80% -FElo] Tt B3l Lee 5 (1994b)7}
Bagk A Fdet AAE BusS ol9ds B AT
AEo] v oA QU] FAHEL estragole®]E} H 3}
t} (Fujita and Fujita, 1973; Kang, 2002; Lee er al,
2002b; Song et al., 2002; Moon et al., 2012; Li et al.,
2013; Baik, 2016).

Baik (2016)2 wjx3F oAl A
estragole®] ZA| o] 882%F AAISIH I HE o]
limonene>} trans-caryophyllene®] Z}Z; 4.5%9} 2.4%5 A
H}AL B 510 estragole®] FAHEUS RIS Lee

B B =
dede] di &+ 53l

o

=

T o = [

(2002b) SA] w3 oAl Qo= estragole (79.83%) >
limonene (4.13%) > trans-isopulegone (3.45%) > -
caryophyllene (1.82%)°] =22 s}eHdito] Fhrelo] rtar
3l 3L, Kang (2002) 3+ methyl chavicol (estragole)
(49.42%) > limonene (12.52%) > PB-caryophyllene (6.49%)
o] glspdito] o] rhal Harste] wjxd ojald e
o] FAEL estragolec]Bte B AFARES] AHE S
&l FAch

Hj 2] =X E0) estragoleS F-HERE ThEA $hEo]
A= AU ETE S, dEoheE Edlo] o Bol
frElo] Aokl Ahn?t Yang (1991)2 B U3Ic). vl 2kl
SHrEo] A FAHEER Aste] AAFH FH e va)
o, %, geRdel 49l ARl AL deiA Utk (Lee
et al., 2000).

Lee 5 (1994by= viz3F A3}
SDEZ FZ3lal ©elrd £33
23 T GC-MS 45 53l & 60
Ho] Itk BAEsth AAES 3o
AasiRtER RSt BElra £l |
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(<0.1%), camphene (<0.1%), PB-pinene (<0.1%), limonene
(13.1%), o-phellandrene (<0.1%), p-cymene (<0.1%), o-
copaene (3.6%), B-ylangene (0.7%), B-caryophyllene (59.3%),
sesquiterpene (2.1%), d-cadinene (10.7%), B-bisabolene (4.1%),
a-cadinene (3.5%)°]2t B3It 28] $EASREE B
o= methyl chavicol 5 & 44 £2] 3}stEo] AEHIE
o methyl chavicol®] 79.1%Z 71 Bskor 7et £371&
W= B-damascenone, o-ionone, dihydroactinidiolide, edulan
S5 $HrEe] dokar Ragk v 9k

e B AFAEo] viEERe] F9E-S estragoleo|2t B
a3k Ade g2 Li 5 (2013)2 F44%°] methyl eugenol
(50.5%)°12}F BRI, Wang 2010y = AFolA Aujd
Hjzg oAl ede] FAEL

st

=

o

p-menthan-3-one®] 2}

Wi 23 Al o] FAte] oAl ThE olfEe AY9F
o] g d, AR B9 Aolghs & F Uth AR Aol
gk A|ollM AujE= vixde] HE FHHoRE frAlst
datze 54 sl tig el oE 49 drke
Al Zolgt shekge] WeE & o T ApfEE Ege]
slabdato] doldt 7ol Aoldt shekgo]l wdd & A
ool FE2ET A7 BorE w23 Rl o shst
%2 estragole B}, methyl eugenol E}Y), p-menthan-3-one

Bl ur A AR R o Be 3dEo] HyE Aow
of ).

el A Mz e
Arka LRE A=
2F wzEFe] ol

ful

o] AR AFFritt zpol7t
oon 5 (2012)2 AlF2F, At AE

i BlaL B8k 2pel7t e
BEAth AFAbol= pulegone (48.12%) > L-menthone
(19.47%) > D/L-limonene (10.34%) > B-caryophyllene (2.98%)
> estragole (0.59%)2Z pulegone®| FAdH-oIN L, AFitS
estragole (67.25%) > L-menthone (10.53%) > B-caryophyl-
lene (4.29%) > L-menthone (3.6%) > pulegone (2.25%)<
2 estragole®] FAEoIR e, ZE4HS eugenol methyl
ester (37.04%) > estragole (26.99%) > D/L-limonene (10.04%)
> L-menthone (3.48%) > B-caryophyllene (3.41%) > pulegone
(1.18%)Z eugenol methyl®] F3E0]t}. o|H st A= Hll
Z25F dAlidede] slslgo] estragole BN, methyl eugenol
E}S), p-menthan-3-one EFolgtE ZAgel gk Aolth
o714 AFAH] pulegone] ©]%H©] p-menthan-3-one®|™,

M
d

eugenol methyl2 methyl eugenol©]th. Z¥H Lee 5
2001y HZz3F oAl o el wEt $F8KE-S limonene

B}, estragole E}Y, trans-B-ocimene E}YOZ EFIIHE=H
ol ¢4 71=¢ B9 (Moon ef al., 2012)Z= thE Aot
Z2]3 Charles 5 (1991)ZF Li 5 (2013)2 w2t wj

(USDA 4721)7} =4k vix3F daldede] =448
Z}Z} methyl chavicol (estragole, 92.3%)3} methyl

=

=%

o]
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Fig. 2. Chemical structures of Korean mint [Agastache rugosa (Fisch. & C. A. Mey.) O. Kuntze].

chavicol (50.51%)°]8} H&te] g}spi-e Zx|ut &gfo]
g2ty B sttt Skakovskii 5 (2010)S FAI o]

isomenthone (713}7] 43.6%)°|2} HESIF=H o= (2S,59)-
5-methyl-2-propan-2-ylcyclohexan-1-one®. 2 b4 AF3t €}
dIe= A8 o AYS & F Aok olYg s TS
HH wj2E oAl ed A wE sekE-2 estragole
E}Y), methyl eugenol B}, p-menthan-3-one E}Y, trans-B-

ocimene E}YJ, isomenthone E}Y o2 EF3 4 J& Zlo|t}.

H, T =
W2 ol el 3 seMdEe FERl wet
et A7AEE Husjelr. SDEE Wxd AR 5
715 FojA HEAll e A st EES FETk,

SFE= W23 A EE 712-dA)9] A |- ©o]& CO, 7}
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o FE39, OSE= Wixd NEE &
F=op7| Wil FEHE sePdwel 2+
o] Aol <laiA]
wol §Hrel sehiiol
20012y Wiz A|SE SDES} SFEE FE3aL

H R 519 EH SDEE &3 oAld oY)
= methyl chavicol (27.17%) > isomenthone (24.63%) >
hexadecanoic acid (12.97%) > menthone (5.54%)> anethole
(2.67%) > piperitone (2.55%)2] =012}, SFEEZ F53 o
Adode] 3aF2 isomenthone (15.27%) > hexadecanoic
acid (13.71%) > methyl chavicol (12.61%)> benzoic acid



B0IX] - 4Fs - g
(3.82%) > 3-(1-propenyl)phenol (3.29%)2] <=o]3t}. o] &3k

ATEe T FEUel Heh F4R el o)t sk
HolFEy lth 7] Song & (2002} SDEE =3
|3 oAl e doll= & 13 T2 SjtEo] AEE W, &

2 FZWW 2l solid phase microextraction (SPME) &

daldeddell= F 16 F2] sktee] A=A
NBEE ALog 71dsla o]
H S7|SRIES F e dhHo e B
o AEHE fi}%‘é‘ﬂ% zpol7b i 4= Hiel] gIAvkar
AT, el S Aelol Bk FHRE
estragole3} isopulegone®] 50% ©|’F ZA|g= A= e
=t o]l A= vzl F stedEoe] ol o
A7 wjiEel2tar FE )

Wzs ARel 7z f7E ekl sl
sasitk & = vk (Kim, 1998).

Slo] AxEA &2 Az rE odAdedd=
estragole (92.11%) > limonene (2. 19%)>01s-3-hexer101 (1.06%)
> B-caryophyllene (1.02%)2] <02 Z 45 71¢] 3}stAdHEo]
BER W, Az el A2 A8 WY
o= estragole (92.05%) > limonene (2.30%) > B-caryophyllene

Zx]j.]

SPME“ 21 EA|

R

Slop v$-

AATH B
2] cis-3-hexenolo] LAEJEH o] 3}
5]:7] o] FAAECR Z dEA 7)ol
HSEAS Zlolgt 2

(1.48%)¢] <=0 38 7H¢] 3}8AdHo] FHa-H o]
dolle AxYF=

S H O 3
SRS

F v sspros

Hi=SE ol o] Me gk

2O OFEREAA] A F kP 7oA ey gk T
(Agastachis Herba)s o= ¥l23F FEE2] Aggdo= 34
3 kst @, 7199 N FEQF &%, 3 RS &
s, 71EA A g deA] v gigk 5, 3571
A3 Bu) 24 g%0] 71A1Ee] vk (NIFDSE, 2018).
gt ol gt e ‘J AES 70% e 52 &2
FE3 AN oS EEsiets o] fErar
& 4= Stk vz dlAld e U3} RS EDE] YERY
Aglgg o=, P, Fufole]s, JEdrio]l € &
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Table 4. Overview of biological activities of Korean mint [Agastache rugosa (Fisch. & C. A. Mey.) O. Kuntze].

Plant parts

R P AP W Extract type/compound/fraction Activity Reference
° Agastaquinone (dlterpen0|d quinone), Nonspeaﬂc‘cytotoxmlty against human Lee et al. (1995)
its oxime derivative cancer cell lines
L 4’,5-Dihydroxy-3,3'7-trimethoxyflavone  Antiviral against poliovirus ?fgéj;))val and Carrasco
I Inhibition of TNH-a-induced
[ ] Tilianin expresseion of VCAM-1 Hong et al. (2001)
o Essential oil, limonene, anis aldehyde Antlcan.cerogemc, antimutagenic, Kim et al. (2001b)
cytotoxic
[ ] Essential oil Antibacterial, antifungal Park et al. (2000)
. Inhibition of caspase-3 induction in
®  Agastinol, agastenol U937 leukemia cells Lee et al. (2002a)
®  Whole plant metanolic extract Inseptmdal against Lasioderma Kim et al. (2003a)
serricorne
®  Whole plant metanolic extract Insecticidal against Sitop h.’hs oryzae and Kim et al. (2003b)
Callosobruchuns chinensis
(] Essential oil Antifungal Shin and Kang (2003)
[ ] Estragole, essential oil Antifungal against Trichophyton sp. Shin (2004)
- Inhibition of iINOS expression and NO
Leaf lyophillized water extract production in ROS 17/2.8 cells Oh et al. (2005)
Tilianin Antioxidant Oh et al. (2006)
®  Whole plant methanolic extract Source of mite cqntrol fumigants for Kim et al. (2007)
Dermanyssus gallinae
UL; leaf, ?R; root, F; flower, YAP; aerial part, W; whole plant.
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S VERNAIRE gt vjSo)d oz Qs ekttt
(Park et al., 2000). AAFEL AsP7|A|] 25500 vzl

frash ARE T S g wiiolst FESIT

Lee & (2002b)y2 HZ3F of|Ald Y2 E T/t ¥yl of
Yzt o] dFolu A dovle el E9E Rile
b 255 dorH 4 Al 2894 A5SE 2 F9s ¢

07| Escherichia coli O157:H7 ATCC 438958} <17Fol|A|
FElF2E 5 AW AWe flsle Salmonella typhymurium
ATCC 7988° thelir] &%= o]E2 o ATt B ils)

=u olglst wixge] Fo2HE-2e 7|12k (mechanism of
action) 0.2 PIAYE Ao Wi 725 BEAT A wixY
ofdlid ool M mgEe] eJF-ef izl & o]
dojit AL AZ3IATE. o]y gt AMlETxA Wshe AL
Aol Az Sl SR

APEAZIT R AR,
GHSd=dS 2814 Son (2003)

h= b |

=

=
[€)

] =
butanol, water=
Ad 73S eS8 5IAT). Ethylacetate
e O3 27 S84 17 Foll dis) A &
434S YepAd=d ololE chavicol (30.43%) > 1-
bromomethyl-3-nitro-benzene (21.39%) > coumarin (12.67%)
(8.19%) > 1-(3-methyl-2-butenoxy)-4-(1-propenyl)

AT}

> eugenol
benzene (5.68%) > benzoic acid (3.40%)°] =]

e Axe} Axo) HE SR JaE vnE
fI8te] Kim (1998)2 oA dE FE313L 14 F A E
@H Fdd 6 F, 28 ST 6 F, yeast 2 )2 OIS
2 gFede AR A9 14 % 7ot s B

=
B

thar skt 53] w23 oA YL Candida utilis?t
Saccharomyces cerevisiae®| Wt =& 4SS ERN

A Q Uoll= estragole, limonene, cis-3-hexenol,

% 45 %9 S=ol, 227 A% A4

=

= Az o
B-caryophyllene &
QY= estragole, limonene, B-caryophyllene &
o] 3}gtEo] ghrHo] Atk HEATE Gong & (2017)&
HiZz3ke] S TN E PFEHA S 21l
Al vz shA 9] N QUL Staphylococcus aureusSt
Escherichia coliE 738HA AR L, Lo dAadedLe
Candida albicansg 733HA AAISHATIAL B A3

B2 A7AES w2 oAl e Yol xFEA-S YRt
AL RUBIAAIRE gl 23] Hofske sttt tig
Ardde BaE vt flom offA & APEAI7IEA0l
ek AL 2714 el s e Wl vt it &5
olo] thet A A= wiZEFe] oEAIFE el &3] 2
Rolt

< 38 F
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Lee 5 (1994a) wi2% 27y F25 o2 2349
A4 2743 diterpene 33HEQ agastanol [18(4—3)-abeo-
11,14-dihydroxy-12-methoxy abieta-4(19),8,11,13-tetraen-7-one]
o 7 o] TRl djgle] okauinl GAFBRE Vel
Aoz BIBNAY o] Azke G Ue] Fels o

GRFEAYE HoltE EIE Kang (2002)
3 o]FoM =l wixg oAl U FFE estragole
2 Aspergillus niger, A. flavus, Trichoderma viride, Candida
albicans, C. utilis, C. tripicalis, Cryptococcus neoformans,
Trichosporon mucoides, Trichophyton tonsurans, Blastoschizo
myces capitatus 5 10 F2 Fol tial] g A4S e
Aoy B ISIH T, estragole?] HAAIMFE (minimum

inhibitory concentrationy= 5 mg-mé"! - 20 mg-me o]},

7-3. elolei~ &
uj 2k §Hf-%lo] = 4-methoxy cinnamaldehydet= <17F
3371 MESE vtolg| ol thate] gntely 2 3= e

Wt (Wang e al., 2009) o] 3}HAgE-S nlola Faks
Wafiate] nole2rt HSlske AS Asfstha A vt
(Fig. 3). &l 42 4-methoxy cinnamaldehyde ©]<]
ol %= pachypodol (4*5-dihydroxy-3,3’,7-trimethoxyflavone) =
doy)= AHoeE BHIHJEH (Ishitsuka e al., 1982) wllz
g QoA Ea)dk pachypodole vl A &4 ZElHis
(flavonol)Z rhinovirus, coxsackievirus, poliovirus?} 73> RNA
dezo g Aojgitial skttt

virusg vl AElE

7-4. SHSU0| U St S
Wz AAE QUL Chinese hamster ovary ASS52 celloll

Al ©

Ao I AA7} 248 JepI=d sz oald e
A 02g L7 06 gL 1.0 g0 AP A FEAwo] &
8L 717t 14%, 68%, 75%2] Asl&S UERfo] TRolEH
1 A S eI

Lee 5 (2002a)y2 Hl =23kl F-7% diterpene?] agastaquinone
o] #, T, SAF, CNSSF tidtat 1h2 o] oAl o
3 AZEA T35 BYATE agastinols} agastenol> MY
Az U937e] tisl Reasts vepdial BAskdt (Fig
3).

Li 5 (2013)2 Wiz oA 2ULS  Meloidogyne
incognita®] Wt 73et S-S JERAIO™ LCsoik



473 pgmtollom odldede] FHE eugenol}t methyl
eugenol ©] 2% GAS Ueplle &2t Bazsislent
(Fig. 3) vlx3S We]Z A3 (root-knot nematode)S A
skt ol 2 A AXAFAR AL 7 Aolzk #

bal=

7-6. &% 2y

i 23 WiEks FEE Wl Akt F4dol d3S A
= AAaNZE=Q Lasioderma serricorned| tsle] A% ai=
Yetdtty B89 (Kim ef al, 2003a), Kim %
(2003by> & vltu| (rice weevile) Sitophilus oryzae$t &
O] (bean weevile)?l  Callosobruchus chinensis®l T8

A ZI7F Aokl 1Ak vl gl

Kim 5 (2007) Bgt w282 2] 7ol 48 9
3= 38 S8 7IAEQ Dermanyssus gallinae De GeerOll
i = E37} Slo] AR AR <1 F5A1] A7 2
Zolg}t A|StslAAL, Andrés 5 (2012)S w2 F oAl @ o]
2UFEAAE2 Bursaphelenchus xylophilusE IAMAI1E &
H7F dokar Basigint. oleldt Aee BT wixdl 4
Uel= slebdito]l EAlsiths Ag AlABIAIRE
A e ol gy oW slspdito] A% a3E Yeile=
tisiMe BaE wprt Qi

7-7. eHotol gk

Sa 5 (2013)2 = AMYAEQl FHZ, ndF], 1B A
5, SHF, BeulE, aEdAF, EAvF, e
DPPH &A% 574, 3499 34, T dA=8%, & Z2hixo]
= 3 24 ol ksl @S A A, xdke]
DPPH £7%5¢ SCs©] 74.6 pgml!, QA8 50 pgml!,
a8 £ HAETES 134.6 mgGAE MR O} AEE F
7P we bsksS HASaL vkl Hisiith Sa &
(2013)9] A-FolA wizF S £ A3} HE3FdES
2 ethyl acetate 5 TFF EAlgtie Ae AsIHoY
ethyl acetate SollA ditsl G371 = siRt=ES dElskAl=
E319oH Lee 5 (2007)2 vz WEhe FEEZYE &
AslEd R dX tilianing 2] SRR ethyl acetate
o2 RE FeE AdAE PFsiA &t

23 2559 TolMe E719 bkl 71
EPd= Desta 5 (2015)y2 ZI54F

FEe] sS4

d

(2006) Hlz k|
IE ZASt WixE &

derivatives®} 72 dH& SIFEESLS FH

caffeic acid
k3ol heme
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Wlzgo] kel B0 rke RIZNE BYEAL @

AE= A7) o] Fo)A HANE rosmarinic acid®} tilianine©]
A EA9o] wEitet (Fig. 3), Kim 5 (1999) wjZ3F

O ZXE rosmarinic acidE 2|3} free radical 25
% A3 Piksksgo] A sHEZR] o-tocopherol©]
U BHTEUE 4 =t} B 73} rosmarinic acid’} &

ArelEAe)S W3 oM rosemarinic acide HEEEdy} E|E

Ao T Wb olmite] AT Wdw 2 2AEE
i3 AEe] 242 g s, Eg Puloleis, I, &

& 7L oM Etelu f25 el =] He

RAow dHA U}t (Cuvelier et al, 1996; Chen and Ho,
1997; Takeda et al., 2002).

w23 weke F5E2| DPPHol| ¢ dislaxs 7AA
st A3} 60% MRS} 30% WEREe] gIE2ESQ] vitamin A
o] 1Csy w3 Hlasle] gk &S HAIL (Lee et dl,
2007), SNEHS FEE (70%)2] DPPH 3HAFs152 78.7%2
2= (Chrysanthemum indicum), +3dZ (Chrysanthemum

=
Sl

zawadskii var. latilobum), (Saururus chinensis), W%
2k27] (Salvia plebeia), SV 93 (Solidago virga-aurea
var. gigantea), ™23k (Thymus quinquecostatus), ) Z7FY
(Chamaemelum nobile), BT (Lavandula stoechas), 3| ¥R
E (Mentha piperita), V2] (Rosmarinus officinalis)®] &
AePsRths =9ktky ¥ ESITh (Choi ef al, 2010b).

Lee & (2007)2 HMlE-s FE2E25E 4] CuHp0:0°
tilianin®. 2 <& 4 & acacetin-7-O-p-D-glucopyranoside>
HEEAsIe o] e v k3lE WAsh=
A s =2 oJokEolv 7154 sPEE AEEA Ui
7FsAol &7l wizde] &-8Hfle A=t oplet Vs
4 sPgEI SRRl w2 kA duE S Ankal AlEE

7-8. TSN &Y

Kim 5 (2015)2 ulzgo] itslayr) gdsitis Aol
Zekste] wixd waFEEe] T/ a9 AAsI
g oekE FEE (1.0 mgml!) 28] Al 77.4 ngmd!
9] collagen®] AT RFA fikt 2E oEe F55
A8 Alell+ 113.1 ngml'9] collagen®©] A E o] 46%2)
collagen®] T Ho] AFHTI BTt o|Hgh A=
TEA0] collagen S SHAHTE SAL A3t
FEES TN 23t s Aol At

LI EC1 1o

skt
7-9. 2B~ W USSI0|0] st 2
Guo 5 (20112 Bz o4 22 40T =3 =A<
g 2E# 2 (heat stress)E AA7IH, oAl g A
malondialdehyde ==°] Yol al, SOD9} GPx 442 iz



ESSENTIAL OIL ————  anti-fungal activity

/@ﬁ —* anti-microbial activity
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~
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— anti-cancer activity

AGASTAQUINONE

T
\/@A)L ——» anti-virus activity

4-METHOXY CINNAMALDEHYDE

- NC[ NO: — anti-nematode activity
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90"
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TILIAMIN
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anti-oxidant activity

METHANOL EXTRACT —— anti-insect activity
Fig. 3. Schematic diagram showing the biological active chemicals in Korean mint [Agastache rugosa (Fisch. & C. A. Mey.) O.

Kuntze].

Tl R IEETHL BT

w2k o Ald Q9] acetylcholinesterase (AChE)ol| it
ICs¢2 69.06 1g-m'o]A3L butylcholinesterased]] tHah ICsee
76.71 pg-ml oA T ol WA thEZoIUY berberine®] #k
HlwaldS o v =9k, o7 i ol ool
cholineseterase 282 A gl we}l oA acetylcholine
o] E3lE ol 1 &7t S Aolgt FE3I3UTE (Choi
et al., 2016). Wx&F oA U] cholinesterased] theh #
s FFAA ek S BarE 2ol glojx &k
Hj 23 oAld e dxsloln A3X| 5] &8E

4

[e]
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S
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Aot

AA7HA BAre wigF ol ool e It &
g, A &, dnoles &Y, FEdRe] ¥ A,
RS 24, A5 24, s A, FEN S 2B
g g dxsioln st BHS S & Unk wizIe] YE
e &, R, Fatelels, dedie] 3 39 &4, &
Egx gl dxsjolv] st e ook el 382
D& Aolal, FENAA st B4 f7E Al §84
T Uk 2P ksl S A AN, JE AR ofeF
F A SOl 382 o wixdl tid A&5A A
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