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Abstract

A new simple, accurate and reasonably sensitive spectrophotometric method
is described for the determination of reserpine based on the oxidation with sodium
metaperiodate in the presence of acetic acid and coupling with 3-methyl-2-benzo
thiazolinone hydazone hydrochloride (MBTH) to form highly blue coloured product
showing maximum absorbance at 630 nm. Beer's law is obeyed in the range 0.2-
1.6 ug ml™". The relative standard deviation was found to be less than 1%. The
proposed method can be applied for the estimation of reserpine in tablets with no

evidence of interference from excipients.
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1. Introduction

The pharmaceutical properties of Rauwolfia alkaloids are mainly due to the

presence of indole nucleaus, which have been extensively used as active
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ingredients in the pharmaceutical preparations [1]. Reserpine and rescinnamine are
the two principal components of reserpine class and are known to have potent
transquilizer, and sedative and antihypertensive action [2]. Literature survey reveals
that a little attention was paid in developing the visible spectrophotometric methods
[3-5]. A number of analytical methods have been proposed for the determination of
reserpine based on voltametry [6], spectrofluorometry [7], high performance liquid
chromatography [8-10], gas chromatography [11], room temperature phosphometry
[12,13], flow injection chemiluminescence [14] and polarography [15].

The proposed method is successfully applicable for the determination of
reserpine in pure or pharmaceutical formulations with good accuracy and precision.

The results are comparable with those given by official method (BP).:

2. Experimental

2.1. Apparatus

A thermostatically controlled water bath and Bausch and Lomb Spectronic-20
with quartz cells of 1cm optical path length were used for heating and absorbance

measurements, respectively.

2.2. Materials

Reserpine (Himedia, India) and its pharmaceutical formulations were obtained

from commercial sources.

2.3. Reagents

Sodium metaperiodate and MBTH were obtained from Merck. All other
reagents and solvents used were of analytical grade. Sodium metaperiodate
solution (1 X 102 M) and MBTH (1 X 102 M) were prepared in double distilled water
and kept in dark bottles to protect from light.
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2.4. Preparation of standard solutions

The stock solution of reserpine was prepared in a 100 ml standard flask by
dissolving 10 mg of reserpine in methanol (~10 ml) and diluted to mark with double
distilled water. Working solutions were prepared by appropriate dilution of the stock

solution.

2.5. Construction of calibration curve

Aliquots of the standard solutions of reserpine (10 pg ml") in the
concentration range 5-50 pg were transferred into a series of 25 ml standard flasks.
To each flask, 1ml of NalO,4 (0.01 M) and 0.5 ml acetic acid (0.1 M) were added.
The solutions were diluted with double distilled water (~ 10 ml) and kept in a boiling
water bath for 10 min. Then, 1 ml of MBTH solution (0.01 M) was added and further
heated for 5 min. The solutions were cooled to room temperature and the volume
was made up to the mark with distilled water. The absorbance of solutions was

measured at 630 nm against a reagent blank prepared and treated similarly.
2.6. Analysis of reserpine tablets

An accurately weighed amount of powdered tablets equivalent to 5 mg of the
drug was dissolved in methanol (~ 10 ml). The solution was filtered through a
Whatmann No.41 filter paper, which was then washed with about 10 ml methanol.
The filtrate and washings were collected into a 100 ml standard flask and diluted to
mark with double distilled water. A volume of later solution was diluted with double
distilled water to obtain a solution equivalent to 10 ug ml™* of the drug and then
subjected to analysis as directed under construction of calibration curve.

3. Results and Discussion

The method involves the oxidation of reserpine with sodium metaperiodate in
acidic medium followed by coupling with MBTH reagent. The blue coloured product
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formed has a Amax at 630 nm. This wavelength was used for all subsequent
measurements. The absorption spectrum of the reaction products formed is shown

in Fig.1.
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Fig. 1. Absorption spectrum of reserpine (0.8 ug mi)
containing 1 ml of each of sodium metaperiodate (0.01 M)
and MBTH (0.01 M) and 0.5 m! of acetic acid (0.10 M).

The corresponding reagent blank has practically negligible absorbance at this
wavelength. The oxidation of reserpine with sodium metaperiodate in acidic
medium is probably similar to the oxidation of reserpine with Ce(IV) sulphate [7].
The oxidized product couples with MBTH reagent. A tentative reaction mechanism
may be illustrated as given below in scheme 1.
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3,4,5,6-tetradehydroreserpine (TDR)
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3.1 Effect of variables

The reaction conditions were established by varying one parameter at a time
and keeping others constant. Effect of concentration of sodium metaperiodate /
MBTH / acetic acid on absorbance, keeping fixed concentration of reserpine was
investigated. Maximum and constant absorbance was found with sodium
metaperiodate (0.0004 M), MBTH (0.0004 M) and acetic acid (0.002 M), and were
therefore, adopted as optimal. A maximum and constant absorbance was observed

after 10 min heating at the temperature of boiling water bath.

3.2 Analytical features

The Beer’s law limits, the molar absorptivity and Sandell’s sensitivity values
were evaluated. Regression analysis of Beers law plots revealed a good
correlation. The plot of the absorbance versus concentration showed a zero

intercept, and can be described by the regression equation
Y=a+bX

Where, Y is the absorbance of 1 cm layer, b is the slope, a is the intercept obtained
by a least square method [16]. The results are summarized in Table 1. The low
relative standard deviation values for the analysis of six replicates of reserpine

indicate good precision and accuracy of the proposed method.

Tab. 1. Optical characteristics, precision and accuracy data for reserpine

Parameters Values
Amax (nM) 630
Beer’s Law Limits (ug ml™) 02-1.6
Molar absorptivity (I mol™ cm™) 3.192x 10°
Sandell sensitivity (ug cm™/0.0001 absorbance unit) 0.0019
Regression line equation (Y)*
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Slope (b) 0.5225
Intercept*(a) 0.0045
Correlation coefficient (r) 0.9997
Relative standard deviation (%, n = 6) 0.94

* Absorbance concentration (ug m!™) relation
3.3 Interference studies

In order to assess the analytical applications of the proposed method, the
effect of excipients that often accompany reserpine in various pharmaceutical
formulations were studied by adding different amounts of these excipients to known
amounts of reserpine (10 ug ml'™"). It was observed that the talc, glucose, dextrose,
magnesium streate, lactose, starch and gelatin did not interfere up to the levels

found in dosage forms.

3.4 Application of the method

The applicability of the proposed method was examined for the assay of
pharmaceutical formulations. The results of the assay of reserpine in tablets (Table
2) were comparable with the quoted values and those obtained by official method
[171.

Tab. 2. Analysis of reserpine in pharmaceutical formulations

Drug Label claim % Recovery® + SD? and comparison with
mg/tablet the official method
Official method Proposed method
Adelphane 0.1 99.85+ 0.77 100.81+ 1.11
(2.78)° F=1.21;
(6.36)° t=1.15
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Adelphane 0.1 99.53+ 0.95 100.03 + 1.05
(Esidrex) F=0.95;
t=1.07
Serpasil 0.25 99.60 + 1.11 100.00 + 0.91
F =1.05;
t=1.16

2 Average of six determinations.

® Values in parentheses are the theoretical values at p = 0.05.

3.5 Statistical analysis of the results in comparison with the official method

The performance of the proposed method was compared statistically in terms
of the student t-test and variable ratio F-test. At 95% confidence level, the
calculated t- and F- values do not exceed the theoretical values. It is found from
Table 2 that there is no significant difference between the proposed and official
methods. From an analytical point of view it is concluded that the described
procedure is useful for the routine analysis of reserpine in pure and pharmaceutical
dosage forms. The reagents used are cheaper and readily available, and the
procedure does not involve any critical reaction conditions, such as extraction or

tedious sample preparation.
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