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R

sample colmn mobtle phase (v/v) UV (nm) flow rate

(ml - min)

Wogonin VERCOPAK 0.1% H:PO./ CH:CN/MeOH 220-360) i
mertsil Sum ODS2 —46:27.27
250 X4 6mm
Berberine. HCI EIle (0.5% AcOH/CH:CN=60/40 250-360 |
Gleyrrhizin b 0.1% H:;POs/ CH:CN=50/50 22()-29() i
Ephedrine EiRs CH:CN/TEA/H:PO:/H:O 220-360 ]
= 1.8/0.1/0.1/98
Hespendin Eins (1.8% CH:CN, 0.1% TEA. 0.1% H;PO; 25()-340 I
/HO)/CHsCN=75/25
Ferulic acid il (1.8% CH:CN, 0.1% TEA. 0.1% H;PO: 260-360 l
H.O) CH;CN=85/15
Cimnamic acid Eils 0.1% H:PO/CH;CN=73.27 220-36() I
R IR B s 0.5% ACOH/CH:.CN=7&:22 285 |
TR A | * 225 |

*solvent A : SmM tetra-n-butylammonium hydroxide. adjusted to pH=6 with H:PO,
solvent B : CH:CN
telgradient( J1E4T 1)

Glyeyrrhizin

0.02 A ‘ ) j
Running time solvent 0.0158 - mernal standard
0.0116 i i j
(min) A(%) B(%) N P h\
0 80 20 0.0032 -
30 /0 30 {}‘m}i%.{}{} I E'E.,;}{} ; 2;{)(} ; 36%{} I 48_:{3(} i fﬁl}:i}{} (rn}
00 4 0> Figure 1. HPLC chromatogram of Shen Mi Tang.
4. Ephedrine (Nacalar Tesque) 5. Triethylamine (Merck. g2\ %%k
5. Hesperidin (Nacalar Tesque) 6. Acetic acid (Merck, g\ 5k)
0. Ferulic acid (Janssen) _ :
D ( o | —BEAE
7. Cinnamic acid (Nacalar Tesque)
()R EE LT IR U2 Bl
1. TR (o B R SR L) Table & CARBAZE 48 5 25 4 VAR A [n] 2 H
2. i AP v (T3 8 P B ) B, B 10 mlZ & =T, FIMeOH M b 1
(e o B hn B A R R R AR Y 1,710, fi2 & ?%Hﬂ
. Tetra-butylammonium hydroxide (Flu- — R (B 1710) iR — A HE oL R RO O 21 AN [H] 1Y)
ka.;g}i%%&) (};% %DE %:Blﬁﬁ ”}\fﬂgfﬁlzo Ulc‘_}
2.Phosphoric acid (Merck, AZEiR) (O o 2 il
3. Acetonitrile (BDH, HPLC#H}) 1. EL

4. Methanol (BDH, HPLC#H)
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HE T RO 1 L 3 AR R SR P A 381 3 e L A SHE 7 i AR 5 BE 97 51 B3 S ephedrine 0.013 mg/ml,
R ?ﬁ(fﬁ{fﬁrﬁﬂ%w*ﬁfb _____ Y BEYE (column) hesperidin 0.005 mg/ml, glycyrrhizin 0.074 mg/
e AKHE 2 BLEE P 3 BT I v B IRF [B] (Retention ml. ferulic acid 0.003 mg/ml, wogonin 0.027 mg/

Table 1. The concentrations of seven kinds of standards (mg ml)

standard

Wogonin 1099 0868 0.517 0268 0.1099 0.0868 0.0517 0.0268 0011 0.0087 0.0052 0.0027

Berberine HC 041 019 011 004 0041 0019 0011 0004 00041 0.0019 0.0011 0.0004

Glycyrrhizin 0.74 044 029 018 0074 0044  0.029 0018 00074 0.0044 0.0029 0.0018
Ephedinne 2511 1275 0782 0351 02501 01275 0.0782  0.0351  0.0251 0.0128 0.0078 0.0035
Hesperidin (.522 0401 0.245 0111 0.0052 0.04 0.025  0.011  0.0052 0.004 0.0025 0.0011
Feruhic acid 0,39 029 0.2 0.09 0039 0029 0.02 0.009  0.0039 0.0029 0.002 0.0009

Cinnanne acid 0102 0.077 0.050 0.025 0.0102 0.0077 0.0050 0.0025 0.0010 0.0008 0.0005 0.0003
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Hesperidin (standard)

i i

240
Figure 2. Absorption spectra of (a) Hesperidin (b)
Glycyrrhizin in Shen Mi Tang compared with sta-
ndard.
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Figure 3.

Baseline-corrected absorption spectra of

(a) Hesperidin (b) Glycyrrhizin in Shen Mi Tang

compared with standards.
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Table 2. The SI values of Ephedrine standard in various concentration

Ephedrine *(220-360nm)

conc.{mg, ml) 2511 1.275  0.782  0.351 0251 0128 0.078  0.035 0.025  0.013  0.008 0.0035

1043 1013 104  1.06  1.033 1.039 108 138 1148 1079 1702

S 1.054 1029 1.041 1.089 1.015 1.035 1.054 1.37 1.091 1125 1756

1046 1.015 1.003 1138 1.019 1013 103 1.048 1.053 1.087 1.088 —

AV 1048 1.019  1.028 1.096 1.022 1.029 1.055 1.266 1.097 1.097 151>

- ; - N .
Detection wavelength range by diode-array-detector

AV - mean value

Table 3. The S values of Hesperidin standard in various concentration

Hesperidin "(250-340nm)

conc.(mg,;ml) 0.522 0401 0245 0111 0052 0.04 0.025 0011 0005 0004 0003 0001

1004 1.007 1.004 1004 1018 1.022 1.033 1043 11052 —  —

S 1002 1.004  1.004 1.003 1012 1018 1042 106 L2 0 — 7
(003 1008 1.005 1.002 1014 1009 1018 1024 109 —  —
AV 1.003  1.006 1.004 1.003 1015 1016 1.031 1042 1144 —  —

* - ~ oy
Detection wavelength range by diode-array-detector

AV - mean value

Table 4. The SI values of Glycyrrhizin standard in various concentration

Glycyrrhizin "(220-290nm)

conc.(mg ml) 074 044 029 0.18 0.074 0044 0.029 0018 0007 0004 0003 0.0018

1013 1024 1.04 1.0 PR e Loy
S| 1012 1.012 1045 1019 117 = o L0es o

1013 102 1018 1.014 119 o —
AV 1013 1019 1.034 1014 118 — 063 -

Detection wavelength range by diode-array-detector

AV - mean value

Table 5. The ST values of Ferulic aaid standard in various concentration

Ferulic acid T(260-360nm)

conc.{mg ml) 039 029 02 009 0039 0029 002 0009 0004 0003 0002 0.0009

1006 104 1.0051.006 1.004 1.064 1.009 1048 1.057 1114

51 1006 1.042 1.004 1.006 1.012 1065 1.02 1.038 1133 119>

10O 1.004 1.004 1.004 1012 1.009 1018 1.031  1.092 1129

AV 004 1.029 1.004 1.005 1.009  1.046  1.016 1.039  1.0%4 1146

* . o . _ ] I . “an . - 4 « -
Detection wavelength range by diode-array-detecton

AV - mean value
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Table 6. The SI values of Wogonin standard in various concentration

Wogonin *(220-360nm)
conc.(mg/mi) 1.099  0.868 0.517 0.268 0.11 0.087 0.052 0.027 0005 0.004 0003 00011
1.003  1.002 1003 1076 1.033 1.026 1.139 1073 2837 — -
S 1.003  1.002 1.006 1.071 1.037 1.021 1.18 118 24 - - =
1.003  1.002 1.005 1.02 1.022 1.042 1.083 1108 1245 ~—  —
AV 1.003  1.002 1.005 1.056 1.031 1.03 1141 1.1 2187 — — —
* Detection wavelength range by diode-array-detector
AV : mean value
Table 7. The SI values of Cinnamic acid standard in vanious concentration
Cinnamic acid *(220-360nm)
conc.(mg/mi) 0.012 0077 005 0.025 001 0008 005 0.003 0001 8E-04 S5SE-04 0.0003
1.O73  1.09%8 1141 1.054 1.108 1.029 1.064 1.038 1.009 1.005 1.016 e
SI 1.052  1.12 1.083 1.074 1.158 1.026 1.037 1.051 1018 1019 1027 —
1.O71 1.2 1128 1.036 1.049 1.016 1.049 1.05 LOss 1014 1014
AV 1,065  1.139 1117 1.055 1.105 1.024 105 1046 1.027 1013 1019y  —
" Detection wavelength range by diode-array-detector
AV : mean value
Table 8. The SI values of Berberine. HCI standard 1n various concentration
Berberine. HCIY(250-360 nm)
conc.(mg/ml) 041 019 011 0604 0041 0.019 00011 0004 0004 0002 0001 0.0004
FOOS 1.006 1.015 112 1.036  1.063 1.135 Lo’
SI 1LOO8 1.006 1.012 1159 1.027 1.063 1135  — [L116
1.OO6 1,008 Lot 115  1.031  1.065 1047  — 1124 —
AV LOO6 1007 1.013 1.143 1.031  1.064  1.106 [.106

* - M =
Detection wavelength range by diode-array-detector

AV

mean value

O ST

5
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Figure 5. HPLC chromatograms of Ching Chr Hua

Tan Tang by continuous eight injections at 20 min

running time. (a), the first injection; (b). the third

ijection; (¢). the eighth mjection.

Hesperidin &

12.00 240G 36,06 48.00 6000 {min]

Figure 6. HPLC chromatogram of Ching Chi Hua
Tan Tang.
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The Study of Peak Purity of Chinese Medicinal Compositions by
HPLC/DAD

CHIAO-CHU KU. YUH-SHAN CHUNG AND HAO KU

Division of Drug Delivery Development, Center for Biotecnology

ST Chane Hsing sireet, Taipel, Tanvan, R.O.C.

ABSTRACT

Peak purity was studied by diode-array de-

tector in high  performance  hqued  chroma-

medicinal standards  which were  prepared  of

various different concentrations. Three mjections
were executed  for ecach concentration sample.
then the SI values were obtained by comparing
the absorption spectra of three injections ol cach
concentration’s value. The results showed  that
SI values inereased when the concentrations de-
creased. The absorption spectra of peaks of re-
ference standards and samples are usually not
matched while running a gradient system. be-
DAD-HPLC. Peak purity

Key words
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cause the background of the solvent 1s con-
tnuously changed. However. a good match was
obtained by subtracting absorption spectrum of
baseline before comparing absorption spectra of
reference standards and analytical peaks,

The effect of msufficient running time tor
HPLC analysis was also studied. For example.

Ching-Shy-Huah-Tarn - Tang normally  had  a
running tme of 60 min. It the tunning time was

chaneged from 60 min to 20 nun. ther peak arca

was significantly interfered by the previous run

during a continuous cight mjections tral.



