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SPECTROPHOTOMETRIC DETERMINATON OF AMLODIPINE BESYLATE AND ASPARTAME

IN. TABLETS

AMLODIPIN BESILAT VE ASPARTAMIN TABLETLERDE MIKTAR TAYINI-
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The purpose of this study was to develop analy-
sis methods for the spectrophotometric determina-
tion of amlodipine besylate and aspartame that
have primary aliphatic amine groups after de-
rivatization with NOS which form coloured and
stable derivatives with substances having those
groups, and to apply the developed methods to the
determination of these active substances in phar-
maceutical preparations. The reaction for amlodi-
pine besylate was completed at pH 8.5, in aqueous
solution at 50°C within 20 min, with a rea-
gent/amine mole ratio of 6. The reaction for as-
partame was completed at pH 8.5 and 40°C in 20
mins, with a reagent/amine mole ratio of 10. The
absorbances of the derivatives formed were meas-
ured at 462 nm and 444 nm for amlodipine besyl-
ate and aspartame respectively. The Lambert-
Beer's Law was found to be valid at the concen-
tration ranges of 10-80 ug/mL and 10-60 ug/mL,
for the derivatives respectively. Results obtained
from the developed methods applied to the deter-
mination of amlodipine besylate and aspartame in
tablets were compared statiscally with the results
obtained by UV-spectrophotometric and non-
aqueous titration.

Bu ¢alismanin amaci, primer alifatik amin grubu
iceren maddelerle renkli ve dayamikl tirevler
olusturan NQS ile tireviendirildikten sonra bu
gruplari igeren amlodipin besilat ve aspartamin
specktrofotometrik  miktar tayini i¢in analiz
metotlary gelistirmek ve gelistirilen metotlart bu
aktif maddelerin farmasdtik preparatlarda miktar
tayinine uygulamaktir. Amlodipin besilat igin
reaksiyon, sulu ortamda pH 8.5 da, 50°C de 20
dakikada, belirte¢/amin mol oram 6 oldugunda,
aspartam igin ise pH 8.5 da, 40°C de 20 dakika-
da, belirte¢/amin ‘mol oram 20 oldugunda
tamalanmaktadir. Olugan tirevlerin absorbans-
lar1 swrasiyla 462 nm ve 444 nm de ol¢iilerek
Lambert-Beer kanununun 10-80 ug/mL ve 10-60
ug/mL  konsantrasyon  araliklarinda  gegerli
oldugu  bulunmugtur.  Gelistirilen yontemler
amlodipin besilat ve aspartam iceren tabletlerde
miktar tayinine uygulanmis, bulunan sonuglar
UV-spektrofotometrisi ve susuz ortamda titrasyon
yontemleriyle elde edilen sonuglarla istatistiksel
olarak kiyaslanmgtir.
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Introduction

Amlodipine besylate is a calcium
channel blocker in dihydropiridine class
that has antihypertansive and antiangineal
activity(1). Several methods have been
reported for the analysis of this drug
substance in biological fluids (2-4) and
tablets(5).

Aspartame is a dipeptid used as a
synthetic sweetener (6). Analyses of
aspatame by the methods of TLC (7),

spectrophotometry (8), and HPLC (9.10)
have been published.
1,2-Naphtoquinone-4-sulphonic acid
(NQS) sodium salt was used for the
qualitative and quantitative analyses of
primary and secondary amines (11-14).
The present study describes, two
simple and sensitive spectrophotometric
methods for the analyses of amlodipine
besylate and aspartame in tablets. The
methods were based on the formation of
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amine-NQ derivatives from the drug
substances with NQS.
Materials

Instruments: A Shimadzu UV-160 A model
double-beam spectrophotometer with 1 cm path
lenght glass cells and a Metrohm Herisau pH
meter with combined glass electrode were used.

Chemicals: Amlodipine besylate, aspartame
and their tablets were kindly supplied from
Sanovel Ila¢ San. Ve Tic. A.S. Istanbul. NQS and
other chemicals were obtained from E.Merck,
Darmstadt, Germany. Solvents used were of
analytical grade.

Stock Solutions

Amlodipine besylate: Accurately weighed
amlodipine besylate, equivalent to 50 mg of
anhydrous amlodipine base, was dissolved in 2.5
mL ethanol and diluted to 50 mL with water.
Standard solutions (0.1-0.8 mg/mL) were prepared
from this solution by appropriate dilutions with
water.

Aspartame: Accurately weighed aspartame,
equivalent to 50 mg of anhydrous aspartame, was
dissolved in 50 mL water. Standard solutions (0.1-
0.6 mg/mL) were prepared from this solution by
appropriate dilutions with water.

Sample Solutions

Amlodipine besylate(1): Twenty tablets each
containing amlodipine besylate equivalent to 10
mg amlodipine base were weighed and powdered.
The powder equivalent to about 10 mg amlodipine
base was accurately weighed and transferred into a
25 mL calibrated flask. After adding 15 mL of
water:ethanol (95:5), the mixture was shaken for
30 mins, diluted to volume with the solvent
mixture and filtered.

Aspartame(2): Twenty tablets of 20 mg
aspartame were weighed and powdered. The
powder equivalent to about 20 mg aspartame was
accurately weighed and transferred into a 50 mL
calibrated flask. After adding 30 mL water, the
mixture was shaken for 10 mins, diluted to volume
with water and filtered.

Reagent solution: For aspartame assay, 2.5x10"
2 M and for amlodipine besylate assay, 1.5x104 M
solutions of NQS in water were prepared freshly.

Buffer solution was prepared by dissolving
0.62 g H3;BO5 and 0.75 g KCl in 50 mL of water.

The solution was adjusted to pH 8.5 with 0.2 N
NaOH solution, and then the volume was diluted
to 200 mL with water.

Methods

Amlodipine besylate: An aliquot of 0.5 mL
of standard solution and sample solution were
transferred into 10 mL tubes. After adding 0.5
mL of buffer solution and 0.5 mL of reagent
solution, the mixture was allowed to stand at
50°C for 20 min. Then the mixture was cooled
and 0.5 mL of 0.1 N HCI and 4 mL of CHCl;:n-

BuOH (1:1) were added. After shaking for 2
mins, with vortex mixer, the mixture was
centrifuged. The organic phase was separated
and the absorbance  were measured
spectrophotometerically at 462 nm against blank.

Aspartame: An aliquot of 0.5 mL of standard
solution and sample solution were transferred
into 10 mL tubes. After adding 0.5 mL of buffer
solution and 0.5 mL of reagent solution, the
mixture was allowed to stand at 40°C for 20
mins. Then the mixture was cooled and 1 mL of
0.1 N HCI and 4 mL of CHCl;:n-BuOH (3:1)

were added. After shaking for 2 mins with vortex
mixer, the mixture was centrifuged. The organic
phase was separated and absorbances were
measured by a spectrophotometer at 444 nm
against blank.

Calibration curves for amlodipine besylate
and aspartame were constructed by plotting the
absorbance  values versus concentrations.
Regression equations of the calibration curves
were calculated by the method of least squares.
The amounts of- amlodipine besylate and
aspartame in tablets were calculated from the
regression equations of the calibration curves.

Results and Discussion

The most suitable organic solvents for
the extraction of the derivatives from
aqueous phases were the mixtures of
CHCIl5:n-BuOH (1:1) for 1 and (3:1) for
2 (Tables 1'and 2).
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Table 1. Absorbance values and maximum aborbances (A,,,) of amlodipine-NQ in different solvents.

Solvent Absorbance M pax (nm)
Chloroform 0.358 448
Chloroform-n.Butanol (3:1) 0.390 450
Chloroform-n.Butanol (1:1) 0.385 462
Dichloromethane 0.357 448
n. Butanol 0.395 © 480
Ethylacetate 0.320 442

Table 2. Absorbance values and maximum aborbances (A,,,,) of aspartame-NQ in different solvents.

Solvent Absorbance Apax (nm)
Chloroform 0.315 ' 439
Chloroform-n.Butanol (3:1) 0.502 444
Chloroform-n.Butanol (1:1) 0.490 448
Dichloromethane 0.198 438
n. Butanol 0.498 478
Ethylacetate 0.451 443
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Fig.1. Effect of pH on the reaction of
amlodipine with NQS.

Addition of 0.1 N HCIl was found to be
necessary for a quantitative extraction.
The absorbtion spectrums of derivatives
showed maximums at 462 nm for 1 and at
444 nm for 2. The rections between 1 and
2 with NQS was proceeded in alkaline
medium. The best results for 1 and 2 were
obtained at pH 8.5. (Figs 1, 2)
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Fig.2. Effect of pH on the reaction of
aspartame with NQS.

The effects of varying temperatures
and reaction periods have been studied.
For 1 and 2 maximum absorbance values
were obtained at 50°C and 40°C in 20
mins respectively. The reaction with
NQS required a reagent/amine mole ratio
of 6 for 1 and 20 for 2 to proceed
quantitatively (Figs. 3, 4). For 1 and 2
Beer’'s Law was obeyed in the
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Fig.3. Effect of reagent concentration on the
reaction of amlodipine with NQS.

Fig.2. Effect of reagent concentration on the
reaction of aspartame with NQS.

Table 3. Statistical evaluations of the results obtained by proposed and UV-spectrophotometric
methods for the assay of amlodipine besylate in tablets (10 mg amlodipine/tablet).

Statistical Values Proposed Method UV-spectrophotometeric

Method

Mean (mg) 9.67 9.77

Yrecovery 96.73 97.7

n 6 6

Standard deviation 0.086 0.089

Relative standard deviation 0.89 0.91

Confidence limit 9.67+£0.078 9.77+0.081

t test of significance t=1.97 (p=0.05 t=2.23)

F test of significance F=1.07 (p=0.05 t=5.05)

Table 4: Statistical evaluations of the results obtained by proposed and titrimetirc methods for

the assay of aspartame in tablets (20 mg aspartame/tablet).

Statistical Values Proposed Method Titrimetric Method
Mean (mg) 19.74 19.86
Yrecovery 98.72 993
n 6 6
Standard deviation 0.106 0.113
Relative standard deviation 0.54 0.57
Confidence limit 19.74+0.97 19.86+0.103
t test of significance t=1.89 (p=0.05 t=2.23)

F test to significance F=1.14 (p=0.05 t=5.05)

concentration ranges of 10-80 ug/mL and (#0.9999) and A= 0.0125 C + 0.0288
10-60 pg/mL. The regression equations (r=0.9999) respectively.
for 1 and 2 were A=0.0074 C + 0.0102 The results obtained by the proposed
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spectrophotometeric methods applied to
commercially available tablets were
compared with those obtained by the UV-
spectrophotometric method for 1 and
titrimetric method for 2 in terms of t- and
F- tests of significance at 95% confidence
level. Statistical evaluations were shown
in Tables 3 and 4.

As .a conclusion, the proposed
spectrophotometric methods are simple,
sensitive and precise for routine
pharmaceutical analyses of amlodipine
besylate and aspartame in tablets.
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