3 8 A

Pharmacogn.
192 ~ 196 (2016)

B o
Kor. J.
47(2) :

7|M 320t mo| 2|8t skEA HiEEe| MR 243
Cholinesterase 24X|&Hd
E|xf" - Sol? . grs|ES
prgeista AEGFeih, Mt AR, A s A ek

Gas Chromatographic Analysis and Cholinesterase Activity of the
Essential Oil from Korean Agastache rugosa
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Abstract — The herb of Agastache rugosa (Lamiaceae) called Korean mint as a spice or Agastache Herba as a crude drug is
known to contain highly fragrant volatile substances. This research aimed to establish the quantitative gas chromatography (GC)
method on the essential oil of A. rugosa using the three standard compounds, estragole, methyleugenol, pulegone, and to find
whether the essential oil has anti-Alzheimer’s activity. The GC quantification method was established by determining the lin-
earity of calibration curve (R2), linear range, and both limit-of-detection (LOD) and limit-of-quantification (LOQ). The IC;, of
the essential oil on the activities of acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) were determined to be 69.06

+0.26 and 76.71£0.58 pg/ml, respectively.
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Fig. 1. Structure of pulegone, estragole, eugenol, methyleuge-
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Gas Chromatography-mass Spectroscopy(GC-MS)
9| =M - Injection port temperature= 250°C3 2, injection
mode= splitless mode®]%1 3L, injection 3= 1 pLe] ST},
Carrier gas24] helium 1.0 mL/min®] A3 2 &
27 st 2 22 g3} slo] S5k WS
AREERATE 27100 60°CE 1327F frAlskl e, 28] v
A 20°C/minz. 130°C7HA] &2tk Algsto] 5°C/minz
190°C7HA] %L3lal, The-2 2 20°C/minE 240°C7HA] 42
gt & FHF2EoA 127 AT AR (electron
impact mode)S AH&-gF o] 3ol UA] = 70 eVo|SloH,
transfer line temperaturei= 280°C°] A th. 12 3L, solvent
delay time2 2%©| 21T} Mass spectrometer(MS)= scan
modeZ )37, acquisition mode= 40-500 m/z°]AT}. &
2ke] F% 2 1 mass spectrumS W ko] Bl ] (Wiley
10" version)e o] &8V ¥ 4=} vlasle] s}

Y
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GC 244 71E3}H9 2™ retention index(RI)x= Kovats
equationg ©]-&3te] T3St

Cholinesterase 2{XM| &4 — Cholinesterase 4| &7 &
Ellman 5¢]'" ¥g o7k Wigslo] 243t} =, ACh
BChg 7|2 & o]435R= AChES} BChES] JAIEES =4
3}tk 100 mM sodium phosphate buffer(pH 8.0) 140 pl,
A& 20 plF AChE(0.36 U) 32 BChE(0.36 U) 20 ul =
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< Fwadon ANTE BE 2100 mg/LE VERtTH
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AF B 23 = eugenol> EFRIEA] 2237 methyleugenol©]
LreRsTE.

Table IS B v] %23 A= AChES] thgh IC,7t
69.06 pg/ml= YEFSTE 28] 32 BChEo)| tish A S 42

e

Table I. Linearity of standard curves and detection/quantification limits for the standard compounds

Analyte L"(lzgjir)]ge Slope y-Intercept R range (II;IZB) (II;IZ/%)
Estragole 2 - 100 0.1327 £ 0.00625"  0.0459 + 0.02523"  0.9990 — 0.9994 0.5 2
Pulegone 2 - 100 0.0736 + 0.00344  0.0119 = 0.01019  0.9991 — 0.9998 0.5 2
Eugenol 2 - 100 0.1011 £+ 0.01397 0.1127 + 0.03368  0.9990 — 0.9994 1.0 2
Methyleugenol 2 - 100 0.1448 + 0.01458  0.0699 + 0.05326  0.9992 — 0.9998 0.5 2
The data were prepared by triplicate experiment (n=3).
"Data reprensent mean + SD
Table II. Content of analytes in the essential oil of A. rugosa
Analyte Retentign time RI _ Content _
(min) mg/L essential oil pg/g dry weight
Estragole 4.96 1207 3871 + 33.8 148 = 1.73
Pulegone 5.50 1254 179.1 + 3.80 6.74 £ 0.16
Eugenol 7.10 1369 ND ND
Methyleugenol 7.76 1409 134.1 + 3.35 5.05 £ 0.16

ND (not detected)
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(A) TIC of standards (B) TIC of sample
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(C) EIC of standards (D) EIC of sample
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Fig. 2. Total ion chromatogram (TIC) and extracted ion chromatogram (EIC) of standards and sample. 1 (estragole), 2 (pulegone), 3
(eugenol), 4 (methyleugenol). An internal standard (1,4-dimethoxybenzene) was shown at 4.63 min.

Table III. IC,, (ug/ml) values of the essential oil of 4. rugosa Ho ulsR|R] )Tt
on acetylcholinesterase (AChE) and butyrylcholinesterase Seo o] Apiaceae 8--2] AChE A&7 2 14

(BERE) activivies S5HEe] kS B viel mER, ACKES] i 1C5,2A

Treatment Essential oil Berberine carvacrol©] 57 pg/ml, o-pinene®] 62 pg/ml, Spinene®]
AChE 69.06 £ 0.26 0.14 + 0.001 190 pg/ml= ukalzl w) Qlomg 7 FAFFS A Z H|w
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= etk B uE Ho| k'™ Methyleugenolt ¥ Z3H(LOD)2F A#3HAI(LOQ)E AA Tz T E
w 3}3HE<] eugenole FFol 3 F=A vH =L} o} &, vl 23 A-fe] AChES} BChEd tgh Asl&d-2
F=H FF oM AChE E40] Zase dio] Bad vl Z}2} 69.06£0.269}F 76.71+0.58 ug/mle.2 UER} d=3}o)
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