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ABSTRACT: 

 

 Phytosteroids or plant steroids are naturally occurring steroids in plants. In the present paper high 

performance liquid chromatographic technique was used for the determination of digoxin in digitalis lanata. 

Digitalis lanata is a species of foxglove and is a toxic plant. Digoxin drug is used to treat some heart 

conditions. The dry leaf powder extract was prepared with 40% ethyl alcohol and analysed by HPLC 

technique with isocratic elution where the composition of the mobile phase was kept constant during the 

chromatographic analysis. The quantification was carried by internal standard method and the method was 

found to be simple and precise. 
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1.  INTRODUCTION:  

Digoxin, a cardio active glycoside which is therapeutically important is derived from the leaves of the 

digitalis lanata plant. Digitalis lanata is a significant medicinal plant. Digoxin is used to treat heart 

failure. It is also used to treat a certain type of irregular heart beat (chronic atrial fibrillation). Digoxin 

makes the heart beat stronger with a regular rhythm. Digoxin belongs to a class of cardiac glycosides. It 

works by affecting sodium and potassium inside the heart cells. This reduces the strain on the heart and 

helps to maintain a normal and steady heartbeat. Over the past few decades digoxin has become the most 

widely used drug in the treatment of congestive heart failure (1). The plant digitalis lanata is the source 

of digoxin .Digoxin is extracted from the leaves of the foxglove plant digitalis lanata. The molecule of 

digoxin is composed of a sugar and a cardenolide with molecular formula C14H64O14 and molecular 

weight 780.95, insoluble in water and slightly soluble in alcohol. 

The quantitation of digoxin in digitalis lanata by HPLC was proposed (2) 

Chemical structure of digoxin 

 

Figure 1 
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2. METHODOLOGY:  

High performance liquid chromatography is a form of column chromatography. The sample in the mobile 

phase is pumped at high pressure through a column with chromatographic column (stationery phase).The 

sample is carried by a moving carrier gas (He or Ne). Retention time depends on the interaction between 

the stationery phase and the analyte (3, 4). 

The instrumentation consisted of a degasser, pump, a loop injector, variable wavelength detector set at 

220nm and a data processor. 

The leaves of the plant digitalis lanata were macerated with aqueous ethanol followed by deacetylation 

reaction. HPLC was performed on silica column using a mixture of acetonitrile water in different proportions 

as mobile phase with a flow rate of 1.1mL min-1. The amount of acetonitrile was varied to improve the 

selectivity and sensitivity. The effluent was monitored by ultraviolet detection at 220nm and quantitation 

was carried by internal standard method. 220nm was selected for detection because digoxin drug has 

sufficient absorption at this wavelength and also the calibration curve showed good linearity at 220nm.The 

injection volume was fixed at 100µL I order to increase the sensitivity of the method.  The method was 

found to be linear in the specified ranges (5). Testing was conducted to evaluate the impact of minor 

changes in the chromatographic parameters such as column length and column temperature and also flow 

rate of the mobile phase on the digoxin peak. All chromatographic experiments were performed in the 

isocratic mode. Column life was prolonged by decreasing the column backpressure and flowrate (6). 

The stock solution was prepared by weighing accurately 10mg of the digoxin standard and transferring into 

a volumetric flask of 100 ml capacity. Nearly 20 ml methanol was added and the solution in the flask was 

diluted with acetonitrile and water .Further dilutions were prepared with water to obtain solutions for 

calibration. These solutions were filtered through a cellulose filter before analysis. 

The wavelength for detection, the mobile phase and the column were carefully selected. The isocratic mode 

allowed the determination of the digoxin without interferences of impurities.  

3. RESULTS AND DISCUSSION: 

The sample and standard solutions were first filtered and injected into HPLC system. Interference peaks 

were not observed at the retention time. Over the range digoxin gave a linear response. The repeatability 

of the test was performed. To test the impact of the digoxin determination, the column temperature and 

length, the percentage and the flowrate of the mobile phase were varied. 

The area of the digoxin peak (in area units) was plotted against concentration of the digoxin (µgml-1). 

Slope and intercept were determined by linear regression least square analysis (7).   
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4. CONCLUSION:  

Number of procedures have been shown to be useful for the determination of digoxin, none the less an HPLC 

method was found to be more efficient for the analysis of the plant extract (8, 9). The precision was further 

improved by the incorporation of an internal standardisation procedure. The method was found to be linear, 

accurate and precise in the specified ranges (10). 
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