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Abstract — A high performance liquid chromatographic (HPLC) method for the simultaneous determination of hesperidin and
glycyrrhizin was established for the quality control of traditional herbal medicinal preparation, Pyungwi-san (PWS). Separation
and quantification were successfully achieved with a Waters XTerra RP18 column (5 um, 4.6 mm 1.D. X 150 mm) by gradient
elution of a mixture of acetonitrile and water containing 0.03% phosphoric acid (pH 2.03) at a flow rate of 1.0 ml/min. The
diode-array UV/vis detector (DAD) was used for the detection and the wavelength for quantification was set at 230 nm. The
presence of hesperidin and glycyrrhizin in this extract was ascertained by retention time, spiking with each authentic standard
and UV spectrum. All four compounds showed good linearity (>0.995) in a relatively wide concentration ranges. The R.S.D.
for intra-day and inter-day precision was less than 7.0% and the limits of detection (LOD) were less than 60 ng. The mean
recovery of each compound was 99.0—105.6% with R.S.D. values less than 4.0%. This method was successfully applied to the
determination of contents of hesperidin and glycyrrhizin in three commercial products of PWS. These results suggest that the
developed HPLC method is simple, effective and could be readily utilized as a quality control method for commercial PWS
products.
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Fig. 1. Structures of marker constituents of PWS.

Table 1. Solvent gradient conditions for HPLC-DAD

Final time (min) Solvent A® Solvent B® Flow rate (ml/min)

0 10 90 1.0
15 20 80 1.0
28 40 60 1.0
36 75 25 1.0
38 10 90 1.0
40 10 90 1.0

Solvent A; Acetonitrile,
Solvent B; 0.03% phosphoric acid (pH 2.03)
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Fig. 2. HPLC chromatogram of standard mixtures (A) and PWS(B).
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Fig. 3. HPLC chromatogram of three commercial PWS products from different companies, A, B and C.

Table II. Linear ranges, limit of detection (LOD) and characteristic parameters of calibration curves of hesperidin and

glycyrrhizin of PWS.

Linear regression equation”

Linear range

Correlation

=ax+b
Compound (ng/ml) 4 , coefficient (r°) LOD (ng)
Slope (a) Intercept (b)
Hesperidin 3.5 — 700 27.0618 3.0901 0.9952 56.5
Glycyrrhizin 1.5 — 300 3.0319 0.0255 0.9998 4.1

“y=peak area, x=concentration (ug/ml)
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Table III. Analytical results of intra-day and inter-day
variability

Intra-day Inter-day
Amount
(ng) Detected R.S.D. Detected R.S.D.
(ng) (%) (ug) (%)
3.50 3.58 5.86 3.84 1.43

Hesperidin 1.40 1.48 1.90 1.51 4.71
0.35 031 5.30 0.31 0.28
1.50 1.61 3.39 1.50 6.51
Glycyrrhizin 0.60 1.66 0.84 0.59 435
0.15 0.14 6.47 0.15 5.24

Compound

Table TV. Accuracy for the assay of marker constituents of

PWS
Compound Spiked Measured Acquracy R.S.D.
amount (ug) amount (ug) (%) (%)

1.80 1.80 100.22 1.20

Hesperidin 1.50 1.50 99.02  0.99
1.30 1.32 102.88  0.13
0.80 0.84 105.62  2.12

Glycyrrhizin 0.70 0.70 100.81  2.66
0.60 0.61 101.39 352

< =43 A7} 99.0-105.6 %] IS eI O T
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