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Abstract Oriental herbs are reported as having potent functions for preventing many types of diseases. They also appear
to have positive effects and potentia capabilities for skin care. Among the many oriental herbs that are available, we chose
to analyze four medicina herbs, Korean red ginseng, Artemisia capillaries Thunb, Schizonepeta tenuifolia Brig, and
Foeniculum wulgare Mill, because al are popular and considered as favorite medicind plants in Korea. Extracts of the
herbs were obtained by various methods such as using distilled water, ethyl ether, methanaol, ethanol, benzene, 1-butanal,
and chloroform. Nine phytochemicas were detected in the extracts maltol, adenosine, b-pinene, menthone, pulegone,
limonene, anethole, estragole, and fenchone, which reportedly have multi-functionalities. All phytochemicals were analyzed
quantitatively by various chromatographic techniques such as HPLC and gas chromatography-mass (GC-MS) spectrometry.
This article aso presents the optimum conditions for extracting these 9 targeted phytochemica compounds that were
derived from 4 popular oriental herbs, which could be useful for the efficient preparation of each phytochemical.
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Fig. 1. Chemical structuresof analyzed phytochemicals.
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Fig. 2. HPLC analysis of Korean red ginseng extracts (a: solid
line) and its composition with authentic compounds adenosine
(b: long dotted line) and maltol (c: short dotted line). The two
phytochemicals were separated and exhibited the same retention
times as 7.5 min for adenosine, 11.5 min for maltol, respectively.
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Fig. 3. UV-visible absor ption spectra of authentic maltol (a: solid
line) and purified maltol from red ginseng extracts (b: dotted
line). Maltol was purified from Korean red ginseng extracts by
HPL C and showed the same UV-visible spectrum to that of authentic
maltol. The absorbance maximun of maltol exhibited UV

absorbance at 214 nm and 274 nm.
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Fig. 4. MS spectra of authentic maltol (A) and purified maltol
(B) from Korean red ginseng extracts. The major protonated
molecule (m/z 127) and fragment ions corresponding to M-OH (m/z
109) and M-CH, (m/z 111) were all consistent with that of authentic
matol.

QTR M, SECEREH 5N dEQ HE
AR oFEAES FESEETE 53 AES HEsI 9A

77HA1 9] ® 52 (Bpinene, menthone, anethole, estragole, pule-

gone, fenchone, limonene)e] &A1& WA dadste] Rej=s 4

275 AEsI Als 2 gedlA Vst 2148 g <

A= 7Y, 33 ZRE methanol, ethanol, chloroform, benzene
& TR BMiFES A3t dojil 2FEERE GC-MS

Ng Addste] &2 Table 19 YeERAITE 7t HlolEl= 3%

o] Ao B Hagh+EEHA }94 e FAs

< 2 7K di#4d GC-

MS A5E BAAFA ok Fg. 5«1 AE AR&E FE2E9 GC
S #4245 Y Jd=d @ methanolg ©]&3 F&

g}sﬂ 2407 3l= AR F limonene?t anetholeo] ZHAZEH AL

ﬂ
ON

|
Q
fr
g
@D
z
X g
mz
02{25
2 g
m)
e



280 =2 F 85| %] A 40 W Al 3 5 (2008)
Table 1. Solvent effectsfor the extraction of phytochemicalsfrom four oriental herbs. (Unit: ppm)
Compound
Solvent Herb . -
[Pinene Limonene Menthone Anethole Pulegone Estragole Fenchone
A 7.4+0.36* 0.3+0.02 6.1+0.36 9.6+=0.38 05+0.1 0.1+0.006 N.D
Ethyl ether S N.D 207+825  215+131 N.D N.D 296+1.98 N.D
F N.D 95.4+6.65 6.1+0.42 0.3+0.02 0.9+0.07 N.D N.D
A N.D 239+183 N.D 18+0.17 N.D N.D N.D
Methanol S 02+004  346+204 354+20.18 N.D 118+585 7981725 N.D
F N.D 164+8.24 N.D N.D N.D 24+0.19 N.D
A N.D N.D 0.03£0.004 29+011 0.24+0.02 N.D N.D
Ethanol S N.D 0.1+0.02 228+9.72 0.1£0.01 110+ 5.47 N.D N.D
F N.D 268+1.33 N.D N.D N.D N.D 0.09+0.05
A 29+0.14 N.D N.D 32+£0.76 0.5+0.03 0.2+0.01 N.D
1-Butanol S N.D 385+1.77 272+21.2 N.D 133+7.33  0.02+0.005 N.D
F N.D N.D N.D N.D N.D N.D N.D
A 0.7£0.1 N.D N.D 4.6+0.22 N.D N.D N.D
Isopropanol S N.D 88.8+4.43 208+8.32 0.9+0.02 130+5.21 289+1.45 N.D
F N.D 0.09+0.01 N.D N.D N.D N.D N.D
A 03+0.2 N.D 1.0+01 N.D N.D N.D N.D
Chioroform S N.D 270+137  0.14+0012 N.D N.D 171+ 6.82 N.D
F N.D 402+201 040+0.022 N.D N.D 0.1+0.05 N.D
K 0.3+0.07 04+0.1 0.8+0.02 N.D N.D N.D N.D
Benzene F N.D 408+15.3 N.D N.D N.D N.D N.D

Data were quantified by GC-MS andysis. All values shown at columns are the concentrations of total phytochemical compounds.

*Each value represented mean+SD of triplicate determinations.
Abbreviations used: A, Artemisia capillaries Thunb; S, Schizonepeta tenuifolia Brig; F, Foeniculum vulgare Mill; K, Korean red ginseng

ND: Not Detected
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Fig. 5. GC-MS analysis phytochemicals from different extraction and different oriental herbs. A: Artemisia capillaries Thunb was
extracted with methanol (@) and ethanol (b). B: The total ion chromatograms of Schizonepeta tenuifolia Briq was extracted with methanol (a)
and chloroform (b). C: Thetotal ion chromatograms of Foeniculum vulgare Mill was extracted with methanol (a) and benzene (b).
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