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Stability test of the Extracts of Cimicifugae Rhizoma, Achyranthis Radix,
Artemisia Capillaris Herba, Moutan Cortex Radicis and Arecae
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Abstract — Quantitative methods for the marker compounds of Cimicifugae Rhizoma, Achyranthis Radix, Artemisiae Cap-
illaris Herba, Moutan Cortex Radicis and Arecae Semen, respectively, were developed using HPLC-DAD. Using the estab-
lished methods, each extract of the natural medicines were evaluated. In addition, long term and accelerated stability test in the
extracts were examined for six months. No significant change in content of the marker compounds of each extract observed

during the time of investigation.
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Fig. 1. Chemical structures of marker compounds
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Table 1. HPLC conditions for each natural medicine
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Marker compound: isoferulic acid
Column: Gemini C18, 4.6x150 mm, 5 um

Cimicifugae
Rhizoma

Flow rate: 1.0 mL/min, back pressure: ~1300 psi
Mobile Phase: Solvent A (Acetonitrile), Solvent B (0.1% Acetic acid) 0 = 5 min: A/B = 10/90 — 20/

80; 5— 15 min: A/B = 20/80 — 35/65; 15— 25 min: A/B = 35/65 — 50/50; 25 — 32 min: A/B = 50/
50 — 10/90
UV Detection: 320 nm

Marker compound: 20-hydroxyecdysone
Column:Xterra C18, 4.6x150 mm, 5 pum

Flow rate: 1.0 mL/min, back pressure: ~1300 psi
Mobile Phase: Solvent A (Acetonitrile), Solvent B (0.1% Acetic acid)

10/90 20/80; 5 — 15 min: A/B = 20/80 — 35/65; 15 — 20 min: A/B = 35/65 — 10/90

Achyranthis
Radix

0— 5Smin: A/B =

UV Detection: 250 nm

Marker compounds: chlorogenic acid and caffeic acid

Column: Xterra C18, 4.6x150 mm, 5 um
Flow rate: 1.0 mL/min, back pressure: ~1300 psi
Mobile Phase: Solvent A (Acetonitrile), Solvent B (0.3% Formic acid) 0 = 10 min: A/B = 10/90 — 18/

Artemisiae
Capillaris Herba

82; 10 > 20 min: A/B = 18/82 — 35/65; 20 — 25 min: A/B = 35/65 — 10/90
UV detection: 250 nm

Marker compounds: paeonol and paeoniflorin
Column: Shiseido Capcellpak MG, 4.6x150 mm, 5 pum

Moutan Cortex
Radicis

Flow rate: 1.0 mL/min, back pressure: ~1300 psi
Mobile Phase: Solvent A (Acetonitrile), Solvent B (0.1% Acetic acid) 0 — 5 min: A/B = 15/85 — 15/

85; 5— 15 min: A/B = 15/85 — 20/80; 15— 23 min: A/B = 20/80 — 27/73; 23 — 28 min: A/B = 27/
73 — 45/55; 28 — 35 min: A/B = 45/55 — 10/90
UV detection: 230 nm

Marker compound: arecoline
Column: Shiseido Capcellpak UG, 4.6x250 mm, 5 um
Flow rate: 1.0 mL/min, back pressure: ~1300 psi

Arecae Semen

(0.01M NaH,PO,)

0— 5 min: A/B = 15/85— 15/85; 5— 15 min: A/B = 15/85 — 20/80;

Mobile Phase: Solvent A (50% Acetonitrile + 50% 0.01M NaH,PO, + 0.01% triethylamine), Solvent B

15— 23 min: A/B = 20/

80 — 27/73; 23 — 28 min: A/B = 27/73 — 45/55; 28 — 35 min: A/B = 45/55 — 10/90
UV detection: 210 nm

Table II. Calibration data of HPLC-DAD quantitation methods

. ) Correlation
Marker compound Regression equation coefficients (rz)
Cimicifugae Rhizoma Isoferulic acid y = 27.6450x — 1.2513 1.0000
Achyranthis Radix 20-Hydroxyecdysone y = 10.8180x + 1.7789 0.9984
. . Chlorogenic acid y = 38.1810x — 12.7210 0.9958
Artemisiae Capillaris Herba . .
Caffeic acid y = 71.8610x — 3.4631 0.9998
. Paeonol y = 5.2436x + 0.3494 0.9997
Moutan Cortex Radicis Lo
Paeoniflorin y = 8.4695x + 0.0149 0.9994
Arecae Semen Arecoline y = 30.0525x + 0.2987 0.9996
a)y = peak area, X = amount (Llg)
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Fig. 2. HPLC chromatogram and UV spectrum of the standardized extracts
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Vol. 39, No. 3, 2008

245

Table III. Average contents (g/g%) of marker compounds during the period of stability test (n=3)

Long term test

Accelerated test

Marker compound

0 month 3 month 6 month 2 month 4 month 6 month

Cimicifugae Rhizoma

Isoferulic acid 1.47+0.01 1.40+0.01 1.36+0.01 1.45+0.01 1.49+0.01 1.41+0.01

Achyranthis Radix

20-Hydroxyecdysone 0.2440.01 0.22+0.01 0.22+0.01 0.29+0.01 0.26+0.01 0.24+0.01
Artemisiae Capillaris Herba
Chlorogenic acid 0.77+0.01 0.75+0.01 0.75+0.01 0.77+0.01 0.75+0.01 0.74+0.01
Caffeic acid 0.10+0.01 0.08+0.01 0.09+0.01 0.08+0.01 0.09+0.01 0.09+0.01
Moutan Cortex Radicis
Paeonol 1.70+0.03 1.59+0.12 1.28+0.07 1.74+0.03 1.53+0.05 1.70+0.08
Paconiflorin 2.28+0.01 1.98+0.02 1.93+0.01 2.43+0.07 1.9340.01 2.03+0.01
Arecae Semen
Arecoline 3.57+0.09 3.55+0.08 3.65+0.01 3.31+0.03 3.69+0.04 3.74+0.07
ol ekl o] AHsile WRE o 2 IEEE
o] F&te] |EEl aA] el e Weks Zlo] A
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