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  الملخص

ادويـة  لتقدير كميـات نـزرة مـن        وسريعة وحساسة   تم تطوير طريقة طيفية بسيطة      

تلك الادويـة   اعلة  فتعتمد الطريقة على م   ) دوبا مثيلالالدوبامين وليفودوبا و  (امينات  الكاتيكول  

بوجود محلول البـورات    ) البرومانيل(بنزوكوينون  -بارا-مع رباعي برومو  الوسط المائي   في  

 اتباقصى امتصاص و (�-n)نوع  قلة  تالشحنة المن لتكوين معقدات    9الة حامضية   عند د المنظم  

والدوبامين مثيل دوبا وليفودوبا    اللكل من    نانوميتر   368 و   366 و   350موجية  الطوال  لاعند ا 

 30-1 و 30-0.8 و 25-1لقــد امكــن تطبيــق قــانون بيــر بحــدود . علــى التــوالي

للادوية  1-سم.1-مول. لتر 3475 و   8500 و   8075رية   مولا اتبامتصاصمللتر و /مايكروغرام

توافـق  بو% 99افضل من   ) الاسترجاعنسبة  معدل  (دقة الطريقة   على التوالي، وكانت    اعلاه  

كما  طبيعة وثابت استقرار تلك المعقدات،    تم دراسة   %. 3اقل من   ) الانحراف القياسي النسبي  (

 ـويفودوبـا   مثيل دوبا ول  الكل من   تقدير  في  الطريقة بنجاح   تم تطبيق    بعـض  فـي   دوبامين  ال

الطريقة تتفق مع الطرائق المعتمـدة فـي الدسـتور          وجد ان   وقد   ، الصيدلانية هممستحضرات

عدم حدوث تداخل مـن قبـل مـواد الـسواغ           وجد  كما   .وطريقة الاضافة القياسية  البريطاني  

  .في المستحضرات الصيدلانيةمضافات بوصفها 
  

ABSTRACT 
A simple, rapid and sensitive spectrophotometric method has been 

developed for the determination of trace amounts of catecholamine drugs 
(dopamine, levodopa and methyldopa). The method is based on the 
interaction of these drugs in aqueous medium with tetrabromo-p-
benzoquinone (bromanil), in the presence of borate buffer solution of  
pH 9 to form n-� charge-transfer complexes with maximum absorbance 
at 350, 366 and 368 nm for methyldopa, levodopa and dopamine 
respectively. Beer’s law was obeyed in the range of 1-25, 0.8-30 and 1-30 
�g/ml with molar absorptivities 8075, 8500 and 3475 l.mol-1.cm-1 for the 
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above drugs respectively. The accuracy (average recovery%) of method 
was found better than 99% and the precision (RSD) was less than 3%. 
The nature and stability of bromanil complexes with the above mentioned 
drugs were studied. The method was successfully applied for the assay of 
methyldopa, levodopa and dopamine in some of their pharmaceutical 
formulations, and the results compared favorably with British 
pharmacopoeia and the standard addition technique. The common 
excipients used additives in pharmaceutical, do not interfere with the 
proposed method. 
 

INTRODUCTION 
Catecholamine drugs are aromatic vicinal-diols that consist of 

amines attached to a benzene ring bearing two hydroxyl groups 
(catechol). The catecholamines are primary synthesized in vesicles of the 
chromaffin cells in the adrenal medulla. These drugs are widely used in 
the treatment of bronchial asthma, hypertension, Parkinson’s disease, 
drug abuse, Schizophrenia and myocardial infarction(1-4). 

Several spectrophotometric methods have been applied to assay of 
catecholamines as cited in the literature including derivatization reaction 
with organic reagents such as o-phenanthroline(5), diazodized nitroaniline(6), 
ninhydrin(7), thiosemicarbazide(8,9)

 chloramine-T(10), phenylenediamine(11), 
and inorganic reagents like iodine(12), ammonium metavanadate(13) 
metaperiodate(14,15), cerium(VI) nitrate(16), neotetrazolium chloride(17). Other 
methods have been adapted to stopped flow technique(18,19), flow injection 
analysis(20-24), 1HNMR spectroscopy(25), coloumetric titration and cyclic 
voltametry(26). 

The charge transfer complex reaction has been used for 
determination of catecholamine by using various organic reagents such as 
chloranil(27), DDQ(28) and fluoranil(29). The present paper describe simple, 
sensitive, and accurate spectrophotometric determination of dopamine 
hydrochloride, methyl dopa and L-dopa using charge transfer complex 
formation reaction in aqueous medium with bromanil in the presences of 
solution of pH 9 borate buffer. 
 

EXPERIMENTAL 
Apparatus: 

All absorption measurements were made using Shimadzu UV-210 
double beam spectrophotometer with 1-cm matched optical silica cells. 

Heating of solutions was carried out on waterbath (Forst Instruments 
LTD). 

The pH readings were made using a PW 9420 pH-meter supplied 
with an electrode type CE10-12 pH. 

Weighing was carried out on a balance type of Sartorius No. 6407. 
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Reagents: 
All chemical used were of the analar grade from BDH and Fluka. 

 
a. Tetrabromo-p-benzoquinone, (bromanil) solution: A solution of  

3 × 10-3 M of bromanil was prepared by dissolving 0.127092 g of 
bromanil in 100 ml of 96% ethanol. 

b. Borate buffer solution of pH 9 was obtained by preparing 5×10-2 M 
sodium tetraborate in distilled water. Other borate buffer solutions 
of pHs (6-10) were prepared by the addition of different volumes 
of 10% boric acid or 0.1 M sodium hydroxide to the sodium 
tetraborate solution and the pH value of solution was adjusted by 
pH-meter. 

c. Standard solutions of catecholamine drugs: A stock solution of 100 
ppm aqueous solution of each drug was prepared. Diluted solutions 
were prepared from this solution as needed. 

 
Determination of catecholamines in pharmaceutical: 
Aqueous formulation: 

Dopamine injection was diluted with distilled water in order to 
obtain a concentration range of the drug between 4-12 �g.ml-1. After this, 
the procedure described previously was carried out. 
 
Tablets: 

The contents of ten tablet were mixed well and from the finely 
powdered, an accurately weight portion (250 mg of methyldopa or 
levodopa) was taken and dissolved in a hot distilled water. The solutions 
were clearified by filtration and appropriate dilutions were made, and 
finally treated as described in recommended procedure. 

 
Recommended procedure: 

Into a series of 25 ml volumetric flask increasing volume (mls) of 
100 ppm of each catecholamine (25 �g.ml-1) were transfered and 
followed by addition of optimum amounts of bromanil and buffer 
solution of pH 9 (Table 1). The solutions were then diluted to the mark 
with distilled water and allowed to stand in waterbath at 40 oC. The 
absorbance were measured at appropriate wavelength against reagent 
blank. 
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RESULTS AND DISCUSSION 
When dilute aqueous solutions of catecholamine drugs were mixed 

with bromanil reagent in the presence of borate buffer solution of pH 9, a 
yellow coloured charge transfer complexes were observed with maximum 
absorption at 350, 366 and 368 nm for dopamine, methyldopa and 
levodopa respectively in contrast to reagent blank which shows a 
maximum absorption at 313 nm (Fig. 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Absorption spectra of 
(1) 8 �g.ml-1 methyldopa, (2) 8 �g.ml-1 dopamine, (3) 8 �g.ml-1 L-dopa, versus 

reagent bank, and (4) blank versus distilled water under their optimum 
conditions 

 
 

Optimization of conditions: 
The effect of various parameters on the absorption of coloured n-� 

charge transfer complex have been investigated and the reaction 
conditions were optimized for each catecholamines. Table 1 shows the 
summary of the optimum conditions for the determination of 
catecholamines. The effect of pH in the range 6-12 on the absorbance of 
the drugs was studied and found that pH 9 was the optimum. 
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Table 1: Summary of optimum conditions for the determination of 
catecholamines with bromanil 

Catecholamine 
drug 

�max 
(nm) 

Temp. 
(oC) 

Development 
time (min) 

Stability 
period (min) 

pH 9 amount 
(ml) 

Bromanil 
3 × 10-3 M (ml) 

Dopamine 368 45 30 120 2.0 3.5 
Methyldopa 350 40 35 140 2.5 4 

L-dopa 366 40 35 110 2.0 4 
 

Quantification: 
Under the optimum conditions described above (Table 1) standard 

calibration curves of charge transfer complexes for catecholamine drugs 
and bromanil were constructed by plotting absorbance versus 
concentration (Fig. 2), and the good result of correlation coefficient 
indicating good linearity (Table 2). Beer’s law was obeyed over the 
concentration range as cited in (Table 2), and the resultant molar 
absorptivity indicates that the method is sensitive. 
 

Table 2: Linearity range, molar absorptivity, slope, intercept and 
correlation coefficient of the calibration graphs for catecholamine 

Catecholamine 
Linearity 

range 
(�g/ml) 

Molar absorptivity 
(L.mol-1.cm-1) Slope Intercept Correlation 

coefficient 

Dopamine 1-30 3475 0.0153 0.0514 0.9965 
Methyldopa 1-25 8075 0.0407 0.0284 0.9978 

L-dopa 0.8-30 8500 0.0185 0.0281 0.9965 
 
 

Accuracy and precision: 
The recovery and the relative standard deviation (RSD) were 

estimated at three different concentrations. The results shown in Table 3 
indicate high accuracy and precision for the proposed method. 
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Figure 2. Calibration curve for Dopamine, Methyldopa and L-Dopa 
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Table 3: Accuracy and precision of the method 
Catecholamine 

drug 
Amount added 

(�g/ml) 
Recovery* 

(%) 
Average 

recovery (%) RSD* 

Dopamine 
2.0 
4.0 
8.0 

98.46 
100.35 
99.80 

99.54 
0.45 
0.30 
0.15 

Methyldopa 
2 
4 
6 

99.33 
101.53 
99.33 

101.06 
1.62 
0.90 
0.39 

L-dopa 
2.0 
4.0 
6.0 

97.58 
100.35 
103.33 

100.42 
2.5 
1.8 

0.97 
* Average of five determinations. 
 
Interferences: 

To check the selectivity of the method using the recommended 
procedure. A 100 �g of L-dopa in a final solution was determined in the 
presence of various excipients (foreign organic and inorganic 
compounds) expected to be present with catecholamine drugs. The results 
shown in Table 4 indicated that common excipients do not interfere. 
 

Table 4: Effect of interference 
Excipient Fold excess added Relative error (%) 

Fructose 
5 
10 
20 

+ 0.86 
+ 1.21 
+ 1.92 

Glucose 
5 
10 
20 

+ 0.99 
+ 0.96 
- 1.91 

Sucrose 5 
20 

+ 3.22 
+ 3.91 

Starch 5 
20 

+ 2.47 
+ 3.14 

Sodium chloride 
5 
10 
20 

+ 1.36 
+ 1.97 
+ 2.06 

Sodium sulphite 
5 
10 
20 

+ 1.12 
+ 2.34 
+ 2.94 

Citric acid 
1 
5 
10 

- 0.29 
- 3.51 
- 7.96 

Nicotinic acid 
5 
10 
50 

- 1.21 
- 1.42 
- 4.37 

Sodium bicarbonate 
10 
20 
100 

- 0.66 
+ 0.96 
+ 2.91 
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The nature and stability constant of the complexes: 
The stoichiometry of the reaction was investigated using Job’s 

method (30). The obtained results showed that the product formed in the 
ratio of 1:1 (drug : reagent), (Fig. 3). 

The stability constant of the complexes were 5 × 104, 8.5 × 105 and 
5.4 × 105 l2.mol-1 for dopamine, methyldopa and levodopa respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Continuous variation plot of dopamine 
 
 

Application: 
The proposed method was applied satisfactory for the determination 

of dopamine, methyldopa and L-dopa in some of their pharmaceutical 
preparations. The concentration of catecholamine drugs were calculated 
by direct measurement on appropriate standard calibration curve (Table 5). 
The similar results were obtained by applying the standard addition 
technique for dopamine injection and L-dopa tablet (Fig. 4) indicating 
that the method is free from interferences. The method was compared 
favorably with the British Pharmacopoeia method(31) for the assay of 
methyldopa tablets and the results obtained are summarized in Table 6. 
The assay results were in good agreement with certified values for all the 
formulations. 
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Figure 4. Plots of standard addition technique for determination of  

L-dopa and dopamine 
 
Table (5): Assay of catecholamines in pharmaceutical preparation using 

the proposed method 
Amount (mg) Pharmaceutical 

preparation Certified value Found 
Recovery* 

(%) 

Average 
recovery 

(%) 

Dopamine.HCl 
Injectiona 200 mg/5 ml 

196.20 
203.50 
201.09 

98.10 
101.75 
100.54 

100.13 

Methyldopa 
Dopanore tabletb 250 

257.63 
255.40 
251.29 

103.05 
102.16 
100.52 

101.91 

L-Dopa 
Sinement tabletc 250 

247.21 
248.90 
249.20 

98.88 
99.56 
99.68 

99.37 

* Average of three determination. 
a   Marked by Biological Italia Lab. Novate-Milano-Italy 
b   Jordanin Pharm. Mtg. Co. Lid. 
c   Algarithm S.A.L. 
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Table (6): Assay of catecholamines in pharmaceutical preparation using 
standard addition method and British pharmacopoeia 

Amount Pharmaceutical 
preparation Certified 

(mg) 
Added 

(�g/ml) 

Found 
(mg) Recovery* 

Dopamine 
Injection 200 mg/5 ml 4 

8 
3.97 
8.07 

99.25 
100.87 

L-Dopa 
Sinemen tablet 250 4 

8 
3.95 
7.52 

98.75 
97.75 

Methyldopa 
Tablet 250 - 8.05** 100.62 

* Average of three determinations. 
** British pharmacopoeia. 
 
Conclusions: 

A spectrophotometric method was proposed for the determination of 
dopamine, L-dopa and methyldopa drugs, it could be used in control 
analysis of the pharmaceutical preparations. The procedure is simple, fast, 
sensitive, reproducible and not expensive. The method may be suitable 
for routine analysis. 
 

REFERENCES 
1. Calbreath D.F., Clinical Chemistry, A Fundamental Textbook, 

Saunders Philadelphia, pp. 341-351, (1992). 
2. Hoffiman B.B. and Lefkowitz R.J., The Pharmacological Basis of 

Therapeutics, 9th ed., McGraw-Hill, New York, pp. 211-217, (1996). 
3. Wightman R.M., Amatore C., Engstrom R.C., Hale P.D., 

Kristensen E.W., Kuhr W.G. and May L.J., Neuroscience, 25, 513, 
(1977). 

4. Amatore C., Bouret Y. and Midrier L., Chem. Eur. J., 51, 2151, 
(1991). 

5. Issopoulos P.B., Fr. J. Anal. Chem., 336, 124-128, (1990). 
6. Ibraheem A.A.H., M.Sc. Thesis, Mosul University, pp.89-106, 

(1990). 
7. Steup A., Metzner J. and Voll A., Pharmazie, 41, 739, (1986). 
8. Markovic S. and Amrain S., Pharmazie, 45, 292, (1990). 
9. Al-Kommos M.E., Bull. Pharm. Sci., 10, 34, (1987). 
10. Nagaraja P., Murthy K.C.S., Rangappa N.S. and Gowda N.M.M., 

Ind. J. Pharm. Sci., 60, 99-101, (1998). 
11. Al-Hafith H.A.S., M.Sc. Thesis, Mosul University, (2005). 
12. Salem F.B., Anal. Lett., 26, 1959, (1993). 
13. Salem F.B., Talanta, 34, 810, (1987). 
14. El-Kommos M.E., Fardous M.A. and Khedr A.S., Talanta, 37, 

625, (1990). 



M.M. Al-Sharook 
 

 11

15. El-Kommos M.E., Fardous M.A. and Khedr A.S., J. Assoc. Anal. 
Chem., 731, 516, (1990). 

16. Helaleh M.I.H., Rahman N. and Abu-Nameh E.S.M., Anal. Sci., 
13, 1007-1010, (1997). 

17. Issopoulos P.B. and Pantelis T.E.C., FarmacoRome, 48, 127-135, 
(1993). 

18. Idem, J. Pharm. Biomed. Anal., 14, 571-577, (1996). 
19. Idem, Anal. Lett., 30, 1109-1120, (1997). 
20. Nevado J.J.B., Gallego J.M.I., Laguma P.B., Fresenitus, J. Anal. 

Chem., 353, 731, (1995). 
21. Nevado J.J.B., Gallego J.M.L., Laguna P.B., J. Pharm. Biomed. 

Anal., 14, 571, (1996). 
22. Fatibello O. and Davieria I.C., Analyst, 122, 345, (1997). 
23. Berzas J.J., Nevado J.M., Berzasnevado J.J., Lemusgallgo J.M. 

and Buitrago P., J. Anal. Chem., 353, 2, 221, (1995). 
24. Zhang C., Hung J., Zhang Z. and Aizawa M., Anal. Chim. Acta, 

374, 105-110, (1998). 
25. Tabebpour Z., Haghoo S. and Shamsipur M., Anal. Chim. Acta, 

50b, 97-104, (2004). 
26. Ziyatinova G. and Budnikov G., Anal. Chemi., 60, 7, 673-677, 

(2005). 
27. Sun Y., Tang Y., Zherg Y., Yao H. and Xu Z., Anal. Lett., 37, 12, 

2445-2458, (). 
28. Al-Abachi M.Q., Al-Ghabsha T.A. and Shahbaz N.A., 

Microchem. J., 31, 372, (1985). 
29. Al-Ghabsha T.S., Al-Sabha T.N. and Saleem M.S., J. Techn. Res., 

19, 49-57, (1999). 
30. Jop P., Ann. Chem., 9, 13, (1928). 
31. British Pharmacopoeia, London Department of Health, Scottish 

Home and Health Department, Crown Copyright, (2000). 


