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INTRODUCTION

Metoclopramide [monohydrate of 4-amino-5-
chloro-

 

N

 

-(2-diethylaminoethyl)-2-methoxy benzamide
hydrochloride (MCP)] is the active ingredient of many
pharmaceutical preparations concerned with gastroen-
terology, surgery, gynecology, and cardiology. A num-
ber of the analytical techniques available in the litera-
ture for the quantification of MCP involve HPLC [1–3],
gas chromatography–mass spectrometry (GC–MS) [4],
ion-selective electrodes [5–12], anodic stripping volta-
mmetry [13], and differential scanning calorimetry
[14].

Official methods used for the determination of these
drugs in pharmaceutical preparations are usually based
on the extraction of a freebase and subsequent determi-
nation by UV-spectrophotometry [15, 16]. Many
organic compounds, drug excipients, and diluents (as
well as various organic bases) strongly interfere with
metoclopramide determination using UV spectropho-
tometry. A number of spectrophotometric methods are
available in the literature for metoclopramide. Some of
the spectrophotometric methods are based upon
charge-transfer complexes [17], ion pair complexes
[18], complexes after oxidation of metoclopramide
with metal [19], the production of Schiff base with 

 

p

 

-
dimethylaminocinnamaldehyde [20], and diazotization
[21–24]. The spectrophotometric methods for the deter-
mination of metoclopramide in pharmaceutical prepa-
rations are summarized in Table 1. The development of
a simple, rapid, and sensitive spectrophotometric
method is highly desirable for routine quality control.
The aim of the present work is to provide a simple,
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accurate, and inexpensive method for the analysis of
metoclopramide in pharmaceutical preparations,
employing aniline as a coupling reagent.

EXPERIMENTAL

 

Instrument.

 

 A UNICO UV-2100 spectrophotome-
ter (United States) was used during this study.

 

Reagents. 

 

All chemicals used were of analytical
reagent grade purity. Standard reference metoclopra-
mide was obtained from Nafar Pharmaceutical (Paki-
stan). Pharmaceutical preparations containing metoclo-
pramide were purchased on the commercial market.

 

Solutions.

 

 

 

Standard nitrite solution (0.1%).

 

 Pre-
pared by dissolving 0.15 g of sodium nitrite in water
and diluting to 100 mL.

 

Aniline reagent (10%). 

 

Prepared by diluting 10 g of
aniline to 100 mL volume using methanol/ethanol as a
solvent.

 

Sodium hydroxide solution (6 M).

 

 Prepared by dis-
solving 240 g of sodium hydroxide pellets in distilled
water and diluting to 1 L.

 

Standard drug solution (1000 

 

µ

 

g/mL). 

 

Prepared by
dissolving 0.1 g of pure metoclopramide in water dilut-
ing to 100 mL.

 

Concentrated hydrochloric acid. 

 

Molarity of solu-
tions in the range of 3–7 M was adjusted by using con-
centrated hydrochloric acid of 11.8 M.

 

Procedure.

 

 First, 0.6 mL of 0.1% solution of nitrite
was added to an aliquot of solutions containing 2–
12 

 

µ

 

g/mL of metoclopramide, and the acidity of the
solutions for diazotization was adjusted to 3 M with the
addition of concentrated hydrochloric acid. The solu-
tions were shaken thoroughly for 1 min to allow the dia-
zotization reaction to be completed. Next, 4 mL of 10%
aniline was added to each solution and heated on a boil-
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Abstract

 

—A simple and rapid spectrophotometric method for the determination of metoclopramide is
described. The method is based upon simple diazotization reactions with nitrite and aniline as the coupling
reagent. The absorbance was measured at 410 nm. The method was optimized for acidity, the amount of
reagents required, and the amount of sodium hydroxide. The range of linearity was 0.5–12.0 

 

µ

 

g/mL. The
method was successfully applied to the determination of metoclopramide in pharmaceutical preparations with-
out any interference from common excipients.
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ing water bath for 4 min. After cooling, 14 mL of 6 M
sodium hydroxide solution was added and the contents
were diluted to 100 mL using double-distilled water.
The absorbance of the colored azo dye was then mea-
sured at 410 nm against a reagent blank.

RESULTS AND DISCUSSION

The drug (metoclopramide) has a primary aro-
matic amine group. When primary aromatic amines
are treated with nitrous acid, diazonium compounds
are formed. The diazonium compounds, by coupling
with a phenolic or other amino compounds, form azo
compounds. The coupling takes place in the 

 

para

 

position on the amine or phenol. The coupling proce-
dures vary somewhat, depending on the reactivity of
the compounds involved. Some compounds will cou-
ple in a solution at pH 5; other will couple in a very
alkaline solution. The more alkaline the solution, the
faster the coupling reaction of diazonium com-
pounds [25].

The same reaction is applied for analytical determi-
nation of metoclopramide in pharmaceutical prepara-
tions. The present method involves the diazotization
between metoclopramide and nitrite, followed by the
coupling with aniline in an alkaline medium to yield a
colored azo dye (reaction scheme). The absorption
spectrum of the azo dye formed has an absorption max-
imum at 410 nm against the reagent blank.

 

Effect of acidity on diazotization.

 

 Constant absor-
bance was obtained in the range of 3–7 M of hydrochlo-
ric acid. Above this range, a decrease in absorbance was
observed. The acidity for the formation of diazonium
chloride was fixed at 3 M.
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Table 1. 

 

 Published methods for the spectrophotometric determination of metoclopramide in pharmaceutical dosage

Sample no.

 

λ

 

max

 

, nm Range, 

 

µ

 

g/mL Detection limit, 

 

µ

 

g/mL Reference

1 440 1–12 0.0333 [24]

2 548 5–30 5.0 [20]

3 576 5–25 5.0 [20]

4 539 0.5–85 0.5 [26]

5 410 0.5–12 0.047 Proposed method

 

Table 2. 

 

 Analytical results obtained for the determination of metoclopramide in various pharmaceutical preparations

Sample Label value Proposed method Literature method [15]

Maxalon syrup 5.0 mg/5 mL 5.5 

 

±

 

 0.33 mg/5 mL 5.4 

 

±

 

 0.42 mg/5 mL

Metomide injection 10.0 mg/2 mL 10.8 

 

±

 

 0.4 mg/2 mL 10.03 

 

±

 

 0.020 mg/2 mL

Metocolon injection 10.0 mg/2 mL 9.88 

 

±

 

 0.26 mg/2 mL 10.3 

 

±

 

 0.141 mg/2 mL

Maxolon tablets 10.0 mg/tab 10.21 

 

±

 

 0.32 mg/tabb 10.54 

 

±

 

 0.023 mg/tabb
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The diazotization time was studied at room temper-
ature. The maximum time for the diazotization reaction
was found to be 0–2 min. This indicates that the diazo-
tization reaction is rapid at room temperature.

 

Effect of reagent concentration. 

 

It was found that
0.6 mL of 0.1% solution of nitrite was sufficient for
complete diazotization. There was no change in absor-
bance from 0.4–1.0 mL of 0.1% of nitrite solution. We
used 10% aniline solution as a coupling reagent. It was
found that the absorbance was constant with 2–4 mL of
aniline solution. Hence, 4 mL of aniline solution was
fixed as the coupling reagent. The coupling reaction of
the diazotized compound with aniline was slow at room
temperature. Coupling was carried out in a boiling
water bath, and 4 min of heating was found the maxi-
mum required for azo dye formation.

 

Sodium hydroxide.

 

 The effect of sodium hydroxide
concentration on the maximum color intensity and sta-
bility of the azo dye was studied. Volumes from 5 to
18 mL of 6 M sodium hydroxide solutions were exam-
ined; 14 mL of sodium hydroxide yielded the maxi-
mum absorbance and stability of the azo dye.

 

Analytical data.

 

 Beer’s law was obeyed in the
range 0.5–12 

 

µ

 

g/mL of metoclopramide. The molar
absorptivity for the azo dye was found to be 3.53 

 

×

 

10

 

4

 

 L/(mol cm). The limit of detection, quantification,
standard deviation and relative standard deviation,
slope, and intercept of the regression equation were
0.047 

 

µ

 

g/mL, 0.156 

 

µ

 

g/mL, 0.014 

 

µ

 

g/mL, and 0.009,
respectively.

 

Applications.

 

 The proposed method was applied to
the determination of metoclopramide in different
pharmaceutical preparations. The results are given in
Table 2. The amount of active ingredient found in the
samples agrees closely with the amount given on the
label and is comparable to that in the reference methods
[15, 16]. The close agreement of the results indicates
the applicability of the method to actual samples.
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