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ABSTRACT

A simple, sensitive, rapid and low-cost spectrophotometric method for catecholamine (levodopa, methyldopa and
dopamine) determination in pure and drug formulations is described. This method is based on the complexation
reaction of catecholamine with bromanil. Absorbance of the resulting green colored products is measured at 741 nm
for levodopa complex and, 738 nm for methyldopa and dopamine. Beer's Law is obeyed in a concentration range of
0.2 - 3.5 pg ml! for levodopa, 0.1 — 4.0 pg mi™ for methyldopa, and 0.2 — 2.5 pg ml™ for dopamine and the molar
absorptivity is 38222, 41474, and 48202 l.mol™ cm™ for levodopa, methyldopa, and dopamine respectively, with an
excellent correlation coefficient (r = 0.9974) for levodopa, and (r = 0.998) for both methyldopa and dopamine.. The
results show a simple, accurate, fast and readily applied method to the determination of levodopa methyldopa, and
dopamine in pharmaceutical products. The analytical results obtained for these products by the proposed method are
in agreement with those of the official standard method.
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Levodopa

Jenway 3505 pH meter, Denver balance Tp-214
is used in weight measurements.

Reagents:

- All chemicals used are of analytical grade, pure
catecholamine compounds from State Company
for Drug Industries, Sammara- Irag.

- Levodopa drug formulation, Sinemet tablets
(250 mg + 25 mg carbidopa/ tablet), Merk Sharp
and Dohme B. V., Haarlem- Netherlands.

- Methyldopa drug formulation, Aldomethyl
tablets (250 mg/tablet), Asia Pharmaceutical
Industries- Syria.

- Dopamine drug formulation, Dopamine.HCI
Fresenius (200 mg/5 ml), Fresenius Kapi
Deutschland GmbH- Germany.

- Pure catecholamine 100 pg.ml™ in distilled
water.

- Bromanil  solution  different
concentrations in absolute ethanol.

- Hydrochloric acid 0.1 M.

- Sodium hydroxide solution 0.1 M.

- Buffer solutions at pH of 7.5.

- Surfactants solutions 0.1% in distilled water.

- Levodopa and methyldopa drug formulations;
10 tablets of each are finely powdered, weighed,
an accurately an amount equivalent to one tablet
weighed, 100 pg.ml™ solutions are prepared,
filtered and used as stock solutions.

- Dopamine drug formulations; 200 mg/5mi
diluted to 100 pg.ml™.

General procedure:

Appropriate volumes containing 0.2 — 3.5,
0.1 — 4.0 pg mi* and 0.2 — 2.5 pg ml*  of
levodopa, methyldopa, and dopamine standard
solutions were added into separated 10-ml
volumetric flasks followed by addition 1.0 ml
bromanil reagent solution; 0.4 ml of phosphate
buffer and 0.5 ml of CTAB respectively. The
solutions were diluted to the mark with distilled
water, and were left for 5 min at room
temperature. A portion of the solution was
transferred into a 1cm silica cell to measure the
absorbance at 741 nm against the reagent blank.

molar

Results and discussion:
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Bromanil

Several methods have been reported for the
determination of catecholamines in pure and
pharmaceutical preparations:

- Kinetic method for determination of a -
methyldopa in pharmaceutical preparations:
analytical procedure and reaction mechanism
considerations. [Tubino and Debora et .al. 2006]
- Determination of Catecholamines by Flow
Injection chemiluminescence method Based on

their restraining effects on the luminol-
potassium chlorate system.. [Sun and Tanga et.
al. 2004.]

- Spectrophotometric for the determination of
certain catecholamine derivatives in

pharmaceutical preparations.
Sirinivasa, et. al.1998].

- Separation and determination of levodopa and
carbidopa in composite tablets by capillary zone
electrophoresis with amperometric detection.
[Zhang and Chen et.al. March  2001].

- Simultaneous voltammetric determination of
levodopa, carbidopa and benserazide in
pharmaceuticals using multivariate calibration.
[Urzua and Ortiz et.al. 2010].

- FIA-Fluorometric determination of adrenaline
in pharmaceutical formulations by oxidation
with molecular oxygen. [Torres and Romero,.
et.al. 1998].

- Simultaneous determination of catecholamines
by ion chromatography with direct conductivity
detection.[Guan and Ouyang etal. January
2000].

- Determination of  methyldopa in
pharmaceutical formulations by combined spot
test-diffuse reflectance spectroscopy. [Roberto
and Ribeiro et.al 2006].

- A disposable electrochemical sensor for the
determination of levodopa. [Bergamini and
Santos et.al. 2005].

Experimental:

Apparatus:

All spectrophotometric absorbance
measurements are carried out on Jenway 6800
UV-Visible double beam and Jenway 6305
visible single beam spectrophotometers using
1cm quartz cells, pH measurements are done by

[Nagaraja and


http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A(Sun%2C+Yuanyuan)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A(Tang%2C+Yuhai)
http://www.sciencedirect.com/science/article/pii/S0003267000013271
http://www.sciencedirect.com/science/article/pii/S0003267000013271
http://www.sciencedirect.com/science/article/pii/S0003267000013271
http://www.ncbi.nlm.nih.gov/pubmed?term=Zapata-Urz%C3%BAa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20678653
http://www.ncbi.nlm.nih.gov/pubmed?term=P%C3%A9rez-Ortiz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20678653

Journal of University of Zakho (JUOZ), Vol.1, (A) No.1, Pp. 253-260, 2013

the spectrum shows two weak bands at 430 and
460 nm.
Effect of pH:

To study the effect of pH on the spectrum,
different amounts of HCI and NaOH (0.1 M)
solutions are added to the reaction mixture. HCI
has negative effect; the effect of NaOH indicates
that there is an increase in the intensity of the
two peaks, the optimum pH is found to be 7.5,
Table 1.

All optimization conditions are made with 2
pg.ml™ of pure levodopa (as an example of
catecholamines) with one ml of bromanil (1 x
103 M) solution in 10 ml volumetric flask,
dilutions are made with distilled water, for
optimization of reagent (bromanil) different
volumes of it were used.

When 2ug.ml™ allowed reacting with 1 ml of
bromanil (1 x 10° M) solution in 10 ml
volumetric flask, after dilution and standing for
5 minutes, a very pale yellow color is produced,

Table 1: Effect of pH on absorption of the complex

pH Abs at.A 430 nm Abs at.\ 460 nm

Notes

6.5 0.0156 0.0205 Complex is pale yellow, blank is colorless
7.0 0.0718 0.0903
75 0.1239 0.1485 Complex is yellow, blank is very pale yellow
8.0 0.1092 0.1370
9.0 0.0921 0.1044

1.00 0.2392 Effect of buffers:

Effect of bromanil concentration:

To study the effect of bromanil concentration
on the absorption of the complex, different
amounts of bromanil (1 x 10® M) are added to
the reaction mixture containing levodopa and
phosphate buffer solution, it is found that 1.00
ml of the reagent is sufficient to give maximum
absorbance at 460 nm, Table 4.

Table 4: Effect of bromanil concentration:

Bromanil solution Abs at 460 nm

(ml)

0.25 0.2415
0.50 0.2502
0.75 0.2549
1.00 0.2561
1.25 0.2551
1.50 0.2546

Effect of temperature and time:

The reaction time is determined by following
the measuring the absorbance of the complex at
room temperature 25C and at controlled water-
bath adjusted at 30, and 35 °C. the absorbance are
measured at 5 min intervals against regent
blank treated similarly, it is found that the
absorbance reached maximum after 5 min at

Different buffer solutions at pH 7.5 (0.5 ml)
are added to the reaction mixture, it is evident
that phosphate buffer gave high absorbance and
used in subsequent experiments, Table 2.

Table 2: Effect of buffers on the absorption of the

complex

Buffer Abs at 460 nm

Carbonate 0.2076

Phosphate 0.2558

Borate 0.2089

Effect of phosphate buffer (pH 7.5)

concentration:

The effect of phosphate buffer (pH 7.5)
concentration on absorption of levodopa-
bromanil complex is studied. It is found that the
absorbance increased with increasing buffer
concentration and reached maximum at 460 nm
on using 0.5 ml of the buffer, Table 3.

Table 3: Effect of phosphate buffer concentration on
the absorption of the complex

Phosphate buffer Abs at 460 nm

(mi)

0.25 0.2504
0.50 0.2554
0.75 0.2486
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(SDS) and tween 80 have no effect on the
absorbance intensity.

Effect of CTAB concentration on complex
absorbance:

Aliquots of 0.1% CTAB solution are added to
reaction mixture; it’s observed that 0.4 ml of
CTAB has maximum effect, Table 5.

Table 5: Effect of CTAB concentration on complex
absorbance

CTAB ml Abs
0.1 0.1888
0.2 0.2783
0.3 0.4129
0.4 0.4147
0.5 0.4113

room temperature and remain constant for about
10 minutes. Therefore room temperature and
reaction time 5 min are chosen for complex
formation.

Effect of addition of surfactants:

To study the effect of surfactants on the
absorption and the intensity of the complex,
different types of surfactants are added to the
reaction mixture (0.2 ml 0.1%), it is evident that
when acetyl trimethylammonium bromide (
CTAB) is added a red shift in the region of the
peak happened from 460 to 741 nm Fig 1, the
color of the complex is converted to a light green
with dilution to 10 ml by addition of distilled
water, cetavlione also gave the same shift but
with less intensity, while sodium dodecyl sulfate

\
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Fig.1: Absorption spectra

It is found that the following order of
addition of reaction components has high
sensitivity of absorption;

Levodopa + bromanil + phosphate buffer +
CTAB then dilution with distilled water.

Optimum conditions of Levodopa-bromanil
charge transfer complex formation:

Table 6 summarize the optimum conditions
of levodopa-bromanil complex formation, these
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of levodopa-bromanil complex

A: Blank vrs solvent, B: (Levodopa + bromanil)
vrs blank, C: (Levodopa + bromanil + NaOH)
vrs blank

D: (Levodopa + bromanil + phosphate buffer pH
7.5) vrs blank, E: (Levodopa + bromanil +
phosphate buffer pH 7.5 + CTAB 0.1%) vrs
blank

Order of addition:
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bromanil complexes. conditions are also applicable for the other

catecholamine (methyldopa and dopamine)-

Table 6: optimum conditions for catecholamines-bromanil complexes

Bromanil ml Phosphate bufferpH  CTAB  Final volume Temperature Time

1x10°m 7.5 ml 0.1% ml C° min

1.0 0.5 0.4 10 25 5-10
observed Fig 3, the concentration range; Quantitation:

correlation coefficient (r), intercept, slope, limit
of detection (LOD), molar absorptivity, and
stability constant of catecholamines-bromanil
complexes are shown in Table 7.

Under the proposed experiment conditions a
linear relation between the absorbance and
concentration of pure catecholamine compounds
(levodopa, methyldopa, and dopamine) is

Table 7: Analytical parameters for catecholamines-bromanil complexes

Compound Linearity = LOD, Slope  Intercept Correlation Molar Stability
pg.ml*  pg.ml? coefficient ()  absorptivity,  constant,

l. mol*cm™ l. mol™
Levodopa 0.2-3.5 0.06 0.205 0.0 0.997 38222 4.72 x 10°
Methyldopa 0.1-4.5 0.07 0.187 0.0 0.998 41474 4.77 x 10°
Dopamine 0.2-2.5 0.04 0.296 0.0 0.998 48202 1.72 x 10°

concentrations are determined; the results are
shown in table 8 referring a satisfactory accuracy
and precision, Table 8.

Accuracy and precision:
To determine the accuracy and precision of the
method, different levels of pure catecholamine

Table 8: Quantitative parameters for the spectrophotometric analysis of catecholamines by formation
of charge transfer complexes with bromanil

Compound Amount added Recovery % Relative standard deviation % (RSD
pg.ml™t %)

Levodopa 0.8 101.5 1.57

Levodopa 2.0 102.3 2.14

Methyldopa 1.0 98.7 2.97

Dopamine 1.5 99.3 2.08
for both levodopa and dopamine Fig. 3 and mole Nature of complexes and reaction
ratio method, Fig 4 for methyldopa; the results mechanisms:

indicate that 1:1
complexes are formed.

bromanil-catecholamines The stoichiometry of the reaction mechanism

between catecholamines and bromanil is
investigated using continuous variation method

D:+A _—, D: _A
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Fig.3: continuous variation plot for levodopa and dopamine complxese with bromanil
(Va = volume of bromanil, Vb = volume of catecholamine)
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mole ratio of bromanil to methyldopa
Fig. 4: Mole ratio method for methyldopa-bromanil complex

Application of the method on drug formulations:
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The results obtained from the application of the method on catecholamine drug formulations are
listed in Table 9. Good recovery is obtained and the results are compared favorably with the official

standard method, British Pharmacopeia 2007.

Table 9: Application of the proposed method for determination of catecholamine in drug formulations

Drug formulation Amount taken

Recovery Drug found, proposed Drug

found,

pg.ml™ % method official method
Levodopa(250 mg/tablet) 0.75 101.2 253.1 249.5
Levodopa(250 mg/tablet) 1.2 102.2 255.5 256.0
Methyldopa 0.9 102.4 256.0 255.8
Methyldopa 1.8 100.4 251.0 255.0
Dopamine 1.0 100.3 200.6 201.6
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Mathieu Tubino, Debora C. D. V. Batista,
Augosto R. Rodrigues, 2006, Kinetic
method for determination of a-methyldopa
in pharmaceutical preparations: analytical
procedure and reaction mechanism

A spectrophotometric method for the
determination of catecholamine drugs was
developed. The method is simple, reliable,
sensitive and less time consuming. The statistical
analysis is in good agreement with those of the
official British Pharmacopoeia. The colour
reaction is selective for the drugs. The method
can be successfully applied for the micro
determination of levodopa, dopamine and
methyldopa either in pure or in pharmaceutical
preparations. The advantage of the present
procedure is that it does not require many
solvents. A significant advantage of a
spectrophotometric ~ determination  is  its
application for the determination of individual
compounds. This aspect of spectrophotometric
analysis is of major interest in analytical
pharmacy, since it offers a distinct possibility of
quality control in the assay of pharmaceutical
dosage formulations.
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