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Abstract — A simple and reliable reverse phase HPLC method of Coptidis Rhizoma and Salviae Miltiorrhizae Radix were
developed to determine pharmacologically active marker compounds. The water-extract of two natural medicines were eval-
uated by the HPLC methods. The stability test for two extract were examined for five months. However, no significant change
in the content of the marker compounds of each extract observed during the time of investigation.
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w34}, B, W4y, B, HEY, 518, &, £,
TUE 5ol 383t} 379 isoquinolined| alkaloid= &
Azl ME=4Y SNU-688 gastric cancer cellell apoptosis
28 % anti-feeding 843,'” aldose reductase JAE4," 3
=28 o] RyEe] L, lignanA] SFES A5
go]"™ wyEo]A 9lrh. vt (Salviae Miltiorthizae Radix)
S 2, &%, o E IARE, B, A, Ao
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Fo AEEA P diterpene ] 3-3HE©] hypoxia-inducible
factor-1 (HIF-1) =3 oA 2F8-0]% ¥ 7o) Q).

£ A7e S 9 2% AoRS e HPLC-UV
£ olgsle] AFAE] EARMES gRsion, SR &
ARE o] gl Ao RSt FEES R AR
W] Bzl A B3R HelE gt =
Aol AHgEhE A FE=9 < < gRlstarzt st
SATH

Lo

¢
%)
%

AEME - 2 Aol AM-gE 252] Aok, FH} Tk
FreEE Ak 719, AERE jsle] 71, 348, A
A 52 7o R Ao A edd] AN
StAE, ot ¥k FETHeh, HYE W S=s)st
AT, FALE B FETiEla, w718k w; oY

Shar, WAl suap)e] 7PE-S AR AEEa AgE Al
Ev tiotEg i ofsost 2l BaEo] vk
(34, CUD-3171-1; ¥4}, CUD-2617-1). 8& (Coptidis
Rhizoma)z} T} (Salviae Miltiorrhizae Radix) &5 S=rAt
= AHEERITh ZF Aok A FeFERPA LA 2003-17,
OPAA FRAN ARG =3 TFEA Azl wet &
FFZEIL 0|2 FEI T 54 Azl ARRsn”

185

At = TJ|7| —berberine, coptisine, palmatine =
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dihydrodanshinone® T} (Salviae Miltiorrhizae RadixPlIA]
23 9HES otEishy 15 oA Algtol
AHE-3FTE HPLC system GilsonA+] 306 pump, 811C
dynamic mixer, UV/VIS-156 detector, 231 XL sample
injector 3! GILSON UniPoint data® AM8-39.2™ column
2 Agilent TechnologiesAl2] Agilent Eclipse XD8-C18
(5 um, 4.6x150 mm)E AHE-3191c}h. HPLC 491 Burdick
& JacksonAle] Methanol 2 acetonitrileS AR8-31%132, H,O
£ Milli-Q& A2|3t &2 A8313th
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=S LAt BuOH 8 ES silica gel, MCI-CHP20 %
Sephadex LH-20 column chromatography ¢} CH,Cl,-MeOH
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AT & £¥ES MCI-CHP20 2 Sephadex LH-20
column chromatography$} CH,Cl,-MeOH®] vl & A}-8-3}
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Coptisine —yellow amorphous powder; UV A, (MeOH):
226, 239, 264, 356; '"H-NMR (400 MHz, CD,OD): 9.71
(1H, s, H-8), 8.71 (1H, s, H-13), 7.87 (1H, d, J = 8.3 Hz,
H-11), 7.83 (IH, d, J = 8.0 Hz, H-12), 7.63 (1H, s, H-1),
6.84 (I1H, s, H-4), 645 (2H, s, OCH,0), 6.09 (2H, s,
OCH,0), 4.89 (2H, m, H-6), 323 (2H, m, H-5); “C-
NMR (100 MHz, CD,OD): 151.0 (C-10), 148.8 (C-3),
148.1 (C-2), 144.6 (C-8), 144.1 (C-9), 137.8 (C-13a),
1332 (C-12a), 130.6 (C-4a), 1219 (C-12), 121.6 (C-
13b), 120.7 (C-11), 112.5 (C-8a), 108.2 (C-4), 105.3 (C-
1), 105.0 (OCH,0), 1025 (OCH,0), 56.0 (C-6), 27.0
(C-5).

Palmatine — yellow amorphous powder; mp, 208°C; UV
Amax (EtOH): 228, 240, 268, 276, 343, 350, 433; '"H-NMR
(400 MHz, CD,OD): 9.78 (1H, s, H-8), 8.88 (1H, s, H-
13), 8.10 (1H, d, J = 8.0Hz, H-11), 8.00 (1H, d, J = 8.0
Hz, H-12), 7.63 (IH, s, H-1), 7.03 (IH, s, H-4), 4.87
(QH, m, H-6), 419 (3H, s, 9-OCH;), 408 (3H, s, 10-
OCH,), 397 (3H, s, 2-OCH,), 3.92 (3H, s 3- OCH,),
3.52 (2H, m, H-5); "C-NMR (100 MHz, CD,0OD): 152.6
(C-3), 150.7 (C-10), 149.7 (C-2), 1452 (C-8), 144.5 (C-
9), 138.6 (C-13a), 134.0 (C-12a), 128.9 (C-4a), 126.8 (C-
12), 123.3 (C-11), 122.1 (C-13b), 120.1 (C-13), 119.3 (C-
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8a), 111.0 (C-4), 108.7 (C-1), 61.3 (C-9, OCHj), 56.4 (C-
10, OCH,), 56.1 (C-2, OCH,), 55.8 (C-3, OCH,), 55.4
(C-6), 26.6 (C-5); LC-ESI-MS/MS m/z: 352 [M]".

Berberine — yellow amorphous powder; mp, 158-160°C;
UV A, (EtOH): 230, 266, 352, 432; '"H-NMR (400
MHz, CD,OD): 9.75 (IH, s, H-8), 8.69 (1H, s, H-13),
8.10 (1H, d, J = 83 Hz, H-11), 7.98 (1H, d, J = 8.4 Hz,
H-12), 7.64 (1H, s, H-1), 6.94 (1H, s, H-4), 6.09 (2H, s,
OCH,0), 491 (2H, t, J = 6.4 Hz, H-6), 4.18 (3H, s, 9-
OCH,), 4.09 (3H, s, 10-OCH,), 324 (2H, t, J = 64 Hz,
H-5); "C-NMR (100 MHz, CD;0D): 151.0 (C-10), 150.8
(C-3), 1487 (C-2), 144.6 (C-9), 1452 (C-8), 138.5 (C-
13a), 134.0 (C-12a), 130.7 (C-4a), 126.8 (C-11), 123.3 (C-
12), 122.1 (C-8a), 120.7 (C-13b), 120.3 (C-13), 1082 (C-
4), 1053 (C-1), 102.5 (OCH,0), 613 (C-9, OCH,), 56.4
(C-10, OCHy), 56.0 (C-6), 27.0 (C-5).

Epiberberine — yellow amorphous powder; mp, 260°C;
UV A, (EtOH): 227, 245, 268, 36l; 'H-NMR (400
MHz, CD;OD): 9.70 (IH, s, H-8), 8.81 (1H, s, H-13),
788 (1H, d, J = 8.0 Hz, H-11), 7.83 (IH, d, J = 8.0 Hz,
H-12), 7.63 (1H, s, H-1), 7.03 (1H, s, H-4), 645 (2H, s,
OCH,0), 4.88 (2H, m, H-6), 3.97 (3H, s, 2-OCH,), 3.92
(3H, s, 3-OCH,), 326 (2H, m, H-5); "C-NMR (100
MHz, CD,OD): 152.6 (C-3), 149.7 (C-2), 147.9 (C-10),
144.5 (C-9), 144.1 (C-8), 137.9 (C-13a), 1333 (C-12a),
128.7 (C-4a), 121.8 (C-12), 121.1 (C-11), 121.0 (C-13),
119.3 (C-13b), 1125 (C-8a), 111.0 (C-4), 108.5 (C-1),
104.9 (OCH,0), 56.2 (C-6), 55.8 (C-2, OCH,), 55.5 (C-3,
OCH,), 26.5 (C-5).
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MeOH=Z A5l 42| setas Eelsiditt. 459 3t
322 'H-.NMRZ} “C-NMR spectroscopic data® coptisine,
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T} 230

Mot FEE X|EME ME - dvF o= AJoke] FAd
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Table 1. HPLC conditions for Coptidis Rhizoma and Salviae
Miltiorrhizae Radix

Coptidis Marker compounds: coptisine, palmatine,
Rhizoma berberine, epiberberine
Column: Agilent Eclipse XD8-C18 (5 pum,
4.6x150 mm)
Mobile phase: 10 mM hexanesulfonic acid-
Na : acetonitrile = 85:15 — 65:35
(20 min) — 20:80 (40 min)
Detector: 254 nm
Flow rate: 1 mL/min
Column Temp.: 30°C
Salviae Marker compounds: tanshinone I, tanshinone
Miltiorrhizae 11, cryptotanshinone, dihydrodanshinone
Radix Column: Agilent Eclipse XD8-C18 (5 um,
4.6x150 mm)

Mobile phase: 0.1% formic acid : acetonitrile
= 60:40 — 20:80 (60 min)

Detector: 280 nm

Flow rate: 1 mL/min

Column Temp.: 30°C
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Fig. 1. Chemical structures of maker compounds.
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Fig. 2. HPLC chromatogram.

(A) standard compounds of Coptidis Rhizoma, (B) extract of
Coptidis Rhizoma, (C) standard comounds of Salviae
Miltiorrhizae Radix, (D) extract of Salviae Miltiorrhizae Radix

Maker compound

Regression equation” Correlation coefficients

Coptidis Rhizoma coptisine
palmatine
berberine

epiberberine

tanshinone [
tanshinone 11
cryptotanshinone
dihydrodanshinone

Salviae Miltiorrhizae Radix

y = -0.0236x + 0.02938 0.9994
y = -0.001x + 0.0244 0.9992
y = 0.0151x + 0.02039 0.9987
y = 0.0015x + 0.02457 0.9994
y = 0.1529x -0.0424 0.9999
y = 0.1510x -0.0154 0.9999
y = 0.0881x -0.0031 1.0000
y = 0.1522x -0.0431 0.9999

Jy = peak area, x = amount (ug)
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Table III. Contents of marker compounds during the period of stability test (n = 3)

Room temperature (mg/g)

Refrigerator (mg/g)

0 month 1 month 2 month 3 month 5 month 0 month 1 month 2 month 3 month 5 month

Coptisine
Palmatine
Berberine
Epiberberine

12.38+0.5911.57+0.21 12.47+0.2512.16+0.54 11.87+0.46 12.38+0.59 11.69+0.65 12.11+0.76 11.88+0.34 11.73+£0.54
9.90+0.13 9.05+0.14 9.98+0.49 9.28+0.17 9.76+0.34 9.90+.013 9.11+0.19 9.62+0.81 9.43+0.53 9.44+0.50
43.43+0.6144.54+0.5744.01+0.2544.21+0.7544.09+1.2043.43+0.61 44.28+0.11 42.59+2.4244.25+0.3143.56+1.55
7.02+0.48 7.14+£0.24 7.20+0.14 6.98+0.1663.78+0.28 7.02+0.48 7.29+0.27 7.08+0.61 7.19+0.52 7.30+0.22

Tanshinone [
Tanshinone 11
Cryptotanshinone

1.17+0.00 1.04+0.01 1.14+0.03 1.16+0.05 1.15+0.05 1.17+0.00 1.16+0.02 1.09+0.05 1.12+0.05 1.10+0.08
1.50+0.01 1.44+0.06 1.52+0.04 1.53+0.02 1.43+0.02 1.50+0.01 1.53+0.08 1.45+0.03 1.44+0.20 1.49+0.17
1.07+£0.01 1.00+£0.02 1.05+0.01 1.05+0.01 0.99+0.01 1.07+0.01 1.00+0.00 0.97+0.04 0.99+0.03 0.98+0.05

Dihydrodanshinone 0.34+0.03 0.33+£0.00 0.32+0.00 0.30£0.00 0.31£0.02 0.34+0.03 0.35+0.02 0.29+0.02 0.29+0.05 0.30+0.04
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