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DPPH Radical Scavenging Activity and Composition of Essential Qil from the
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The essential oil obtained by steam distillation of the herbs of Jeju Agastache rugosa has shown sig-
nificant DPPH radical scavenging activity. For the elucidation of its volatile components, the essential
oil was analyzed by GC-MS. Each component was identified by GC or mass spectral analysis. The
compounds identified were as follows: pulegone, L-menthone, DL-limonene, isopulegone, beta-car-
yophyllene, beta-myrcene, and estragole. Several abundant components with phenylpropanoid-type
structures may have contributed to the activity. The results suggest that the essential oil may be suit-
able for development as a food preservative and alternative antioxidant.
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e FAdolEt & 4 glo2].
w23k gt U9 A= diterpenes, flavonoid¥,
triterpene, monoterpene % sesquiterpene®} TlE ] fla-
vonoid A &l #3 A7} o] Fo1A Uth7,813]. ol 3+
E % monoterpene O Z = -pinene, a-camphene, o
-limonene ¥ inalool®][3], sesquiterpene JFLZ = a-y-
langene, caryophyllene, calamene©] EIL% %1 0.7 [6], agas-
tachin, acacetin, tilianin 5<] flavonoid A3%°] &# % tHe6,7].
I, w2ee AEHE-ZREHE diterpenoid$} triterpenoid ol
&ile #59 AESC] EHHALH[78], 53] Lee T[10]2
AT EAZA agastaquinoned F #E] 5t A3 AEEA
S Ha3tHS Bt o}y e} rosmarinic acid®] FEAEHE
B 313193 2 1[18], Min 5[16]> HIV- 1 protease®] i3t agas-
taquinone?] A &S Bk Bk ol A u| Y%
S T AT A9, PEARE Ak A Ag A
A BY A0, 2T T2 ditst G4 A3 A
9] 5ol B € v glrh AFAL oz o] §re S 4
HE AFE AT AAERANT), JEA BER2] 3 37



[7,13], dellA = 738 e st E4E Ad rosmarinic acid
stal glerol B A TH18]. et ZaFe) Aol #

Charles S[3]-& w]=Foll A Aufgh wi2ake] A
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3 Lee 5512 T4 2T U5} BN 2P BF2

FH 609 T e T4 A F24FL methyl-
chavicolo| &1 B 13k v} o} wd w23ty B FFS
A 0.23%, % 038%, =71 0.0% o2 FhH o= o B
gFol Eotar it

B QPE ARG 29 )

FET AF AL et vl

Aol AL B 2 8 (Agastache rugasa) > 20101 7~8Y A
F5 QGO AuEE 2P depdEs} AEEd
A A E e w23 @) A koA Fujale] AAFER
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T 2 KW 439 7] heatingmantleS AM8-3}e] oF 24|71
o guls W42 wel 32 FHES FHEAT
Je SHES 29297104 B/t F/rTY T+ 22
& ¥ 33] L85t SRTE AAT AT FHHs 4
ato] Ao o] &ttt HF F2E A 2 F= TR
TS S8 WA v FE2AA| o F2HE Ao
AR ZAsAY. F2E 7Y F&& g9 T4 o8
A Ak T
) o Volume of essential oil ( mL)
Yield of essential oil (%) = x100

Dry sample (g )

S gas chromatography 9} mass spectrometer
7b #2498 GC-MSE ©] 839 Table 1o Yehd npo}p 22
Z27 st A EA T o] ATl Afr AE B 542
7t 3= xS BEEH 240l ofd A E 3%
= 3 Ad 2 AR Wz 4
g8 4% vuss] 87 93 Ao2 GCMSEA &
7} 3}3HE9] peakd] WA o2 313HE0] A4S A vl
t} £FF 02 AE-H isomenthone, anethole, vanillin, euge-
nol, emthyleugenol SigmaAlell Al F3te] AH&-3HSiTh.

=

F29 AR9Y AR F5(electron donating ability,
EDA) 42 Blois] ol F3ld(Fztd) 47t A+
DPPH (1,1-diphenyl-2-picryl hydrazyl)oll tjst 43¢ &
HE SAsT. T ARG tET R T4 Tea
tree oil (Puchon, Korea), Ascorbic acid (Sigma, USA),
Butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT)E 21831 96-well plated]l 160 ulE 23 0.15 mM
DPPH 40 g 77k8ke] vortex® TdatAl £33 the A&
9] e+ Aol A 3027 v
517 nmol|A] EFEE

¥FE 2 Az

gt ¥, Multi-detection microplateZ
Astgtth TP E 24T ) L
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Table 1. Condition of GC-MS for the analysis of the essential oil from A. rugosa

Model Varian GC-3400
Column SE-54 (Alltech); 0.32 idx30 m length; film thickness 0.25 um
GC Temperture Injector, detector, transfer line: 250°C
Oven program Initial 80C (hold time, 2 min); rate 17°C/min; final 250°C(hold time, 2 min)
Carrier He, 3 mL/min
Model Finnigan Mat TSQ-700 Quadrupole type (Q1 single stsge MS spectroscopy)
Electron ionization 70 eV
MS Scan range LMR 35-600 amu; rate 0.56/sec
Temperature Ion source 150

Dynode -15.0 kV
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monene, a-terpinene 52 monoterpene® ¢} B-caryo-
phyllene, B-humulene, B-farnesene 5 TH9] sesquiterpene
EHES A gloy & g Huwsd JHAE
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2% A e 2400 dside A 77t HoldAl &
o
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(Table 3).

B4 3% Wz A8 FFolA 1459 peakE F<
daom 1 F 9% SHEYS gstdon vgow 3
295359 JgEe s
959 4% F FL& 42 limonene, menthone, estragole,
pulegone, eugenol methyl ester 5 5% 2.2 I Ut A5
A w239 F2 A= mentoneZ} pulegone©] o1, A
Ab 23 Y] F29E-2 estragoleo] oM, #A} Il
gefA e de] AMEH e FEAGY AuF w232 estra-
gole, eugenol methyl ester= &<21=| It} limonened] 749+
3% A& oA B 240 E Hol= Aow EAH
Aok A A A AE g FuEDEAA= Wz
o F2 FRAE F estragole FHFo] 0% ol ol A=
st oy AFAk w2 8 A AE-S mentoned
pulegone®] 67.59% %5 A8t 9L OH estragole AT
0.59% 2 of5 wv|stAl Ueps.
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B AToINE A Wz Folok A9l Aol Bals
o AYA Wz ARA W2 AR AGARS Table 2. Essential oil content(%/g) of A. rugosa
T8 & oF RS T8 O Aol e Flslt Arear Jeju Jeon-nam  Gyeong-buk
B AFgA oA 27ty w23 A5 AJRE 427 Content (%) 215 15 1.45
Table 3. Composition of the essential oil obtained from the herbs of A. rugasa
Jeju Jeon-nam Gyeong-buk

Compound Rt ] Peak area % Rt Peak area % Rt ) gPeak area %
beta- Myrcene 9.3 0.94 9.2 0.15 92 0.91
DL-Limonene 10.8 10.34 10.8 10.53 10.8 10.04
N-C? - - 138 1.02 137 0.94
N-C 153 0.59 - -
D-menthone - - 16.1 1.08 16.0 0.8
L-menthone 164 19.47 16.4 3.6 16.4 3.48
Isopulegone 16.9 3.81 - - - -
Estragole 179 0.59 17.9 67.25 181 26.99
Pulegone 20.0 4812 19.7 2.25 19.6 1.18
N-C 217 0.34 - - -
N-C - - 235 0.49 - -
N-C 239 0.82 - - - -
Eugenol methyl esther - - - - 26.8 37.047
beta-Caryophyllene 27.3 2.98 27.3 4.29 27.3 341

1)R.’t, Retention time(min); 2)N-C, unknown
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Table 4. DPPH free radical-scavenging activities of A. rugosa essential oil and references

DPPH scavenging activity (%)

Con.

Ascorbic acid BHA BHT Tea tree oil Jeju Jeon-nam Gyeong-buk
5 ug/ml 96.5+2.31 70.3£7.57 20.2+0.92 - - - -
1%" - - - 18.5£0.29 15.6+0.22 10.5+0.82 13.6+0.53
2% - - - 34.6+1.12 33.1£0.59 21.4+1.03 28.1+0.29
4% - - - 58.911.10 58.0+1.05 34.61.12 42.0£1.05
6% - - - 63.7£2.07 65.1£1.24 51.2+1.24 56.1+1.14
8% - - - 83.7+2.12 84.0+2.02 73.1+1.89 79.1+1.89
10% - - - 92.2+2.24 91.6+2.14 84.3+2.04 87.3+2.39

DEssential oil was diluted in methanol to 1%, 2%, 4%, 6%, 8%, 10% and the reference were used at 5 pg/ml for DPPH.
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Table 5. RCsp values of the A. rugosa essential oil and reference
antioxidants

Sample”

RC50 value (%)”

DPPH scavenging

Ascorbic acid (ng/ml) 22+0.13
BHA (ug/ml) 4.7+0.60
BHT (ug/ml) 39.3£1.11
Tea tree oil 3.1+0.29
Jeju 3.2+0.28
Jeon-nam 5.4+0.72
Gyeong-buk 4.8+0.65

“Concentration required for 50% reduction of DPPH.

®Values are meantSEM (n=3).

Ak Tea tree oil¥ AN 848} A| ascorbic acid 28] &4
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