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Abstract: 

  Catechol amines are one of the most common pharmaceutical compounds,  that used for 

treatment of bronchial asthma, hypertension and Parkinson’s disease. Determination of active 

catechol amines agents in pharmaceutical samples is an important step for pharmaceutics 

industries and quality control. Most of available determination methods are based on using 

very expensive instruments beside the sophisticated conditions such as time consuming, 

expensive solvents. This article review focused on simple and quick spectrophotometric 

methods. These methods might be based on redox reaction of the catechol amines using an 

oxidizing agents, use of polyvalent cations for chelation and complexometric reactions, 

oxidative coupling reactions or aziotization coupling organic reactions.  
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 مراجعة في الطرق الطيفية لتقذير ادوية الكاتيكول امين

 محمد جاسم حمزة

 الخلاصة:

حؼخبش ادويت اىناحينىه اٍيِ احذي اىَشمباث اىصيذلاّيت اىخي حسخؼَو ىؼلاج حالاث اىشبى , اسحفاع ضغظ اىذً واٍشاض   

باسمْسىُ. حقذيش ٍشمباث اىناحينىه اٍيِ اىفؼاىت في اىَْارج اىصيذلاّيت حؼخبش خطىة ٍهَت في اىصْاػاث اىذوائيت 

اسخخذاً طشائق اىيت ٍنيفت وٍغقذة اىظشوف ٍثلا اسخهلاك اىىقج  واىسيطشة اىْىػيت. ٍؼظٌ هزة اىطشائق حؼخَذ ػيً

ػيً  سيطت واىسشيؼت. هزة اىطشائق حؼخَذاىطيفيت اىب ىت اىبحثيت حٌ اىخشميض ػيً اىطشائقوٍزيباث ٍنيفت. في هزة اىَقا

الاث الامسذة ىخنىيِ حفاػلاث الامسذة والاخخضاه لادويت اىناحينىه اٍيِ ٍغ ػىاٍو ٍؤمسذة واسخؼَاه ايىّاث ٍخؼذدة ح

 الامسذة والاصدواج والاصوحت والاصدواج اىؼضىيت. ومزىل حفاػلاثٍؼقذاث , 

1. Introduction: 

   Catecholamines are dihydroxy compounds where 3 or 4 positions are unoccupied, 

catecholamines are drugs including L-dopa , Methyl Dopa , Dopamine and Adrenaline. The 

structures of these compounds are showing in figure 1 [1]. 
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           Dopamine                                                               Adrenaline 

Fig 1: Chemical Structures of Catechol amines. 

Several methods are currently available for the analysis of pharmaceutical products and 

effluents such as HPLC[2], the most common ones being spectrophotometric methods involve 

oxidation – reduction reactions, oxidative coupling reactions, azotization coupling reaction 

and complexation reactions. Although they are accurate, they suffer from various 

disadvantages like time consuming, costly and require a good operators. This article review 

deals with reviewing the recent spectrophotometric assays for the estimation of catechol 

amines drugs as pure and dosage forms. 

2. Analytical Methods Used for assay of Catechol amines Drugs: 

  Since the pharmaceutical industry is operated in a continuous manner, the routine analysis 

using these technologies is quite an obstacle for the drug manufacturing companies. Hence,. 

Spectrophotometric assay include the evolution the concentration of active ingredients with 

the absorbed intensity of light (visible/UV range) and compare with standard amounts, 

measured at the optimum parameters. Often, agents that react with the compound to form the 

color product (chelating agents, oxidizing agents, dyes, etc.) are used. 

 Different analysis methods were adopted for estimation of active catechol amines such as 

high performance liquid chromatographic methods [3], electro-analytical methods [4]. HPLC 

and Electro-analytical methods are so sophisticated techniques. While, spectrophotometric 

assays were simpler in routine analyses of pharmaceutical compounds in different. 

2.1 Spectrophotometric Methods:  

  Because of the presence of hydroxyl group on benzene ring of catechol amine, in addition to 

presence amino acid group, the catechol amines drugs tends to be active toward different 

regents forming color products that can measured in the visible regions of spectrum in 

spectrophotometric methods. Most of spectrophotometric methods reported involve reaction 

of catechol amines  using different organic reactions such as oxidative coupling , 

Diazotization reactions , charge transfer reactions  and oxidation – reduction reactions, 

However. The present article tries to cover most of these methods in the following table. 
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Table (1:1): Analytical spectrophotometric methods for assay of Catechol amines.  

Ref 

No 

Catechol 

Amines Drug 

Reagents and 

Reaction 

Wave 

length 

ʎmax 

(nm) 

Linear  

range 

Applications 

5 

 

 

 

 

6 

 

 

 

 

 

 

 

 

 

7 

 

 

 

 

 

 

8 

 

 

 

 

9 

 

Methyl dopa 

 

 

 

 

L-dopa and 

methyldopa 

 

 

 

 

 

 

 

 

levodopa, 

methyldopa 

and 

dopamine 

 

 

 

methyl dopa 

 

 

 

 

methyldopa 

adrenaline 

dopamine 

 

Coupling with 2,6-

dichloroquinone-4-

chlorimide (DCQ) 

 

 

interactions with 

vanadium (V) that 

transform to 

vanadium (IV) and 

produce a complex 

with eriochrome 

cyanine R 

 

 

 

reaction of 

catecholamine with 

bromanil 

 

 

 

 

 interaction with 

MTD and 

sodium nitrite in an 

acid medium 

 

Interaction with 3-

amino pyridine and 

sodium periodate to 

produce orange color    

400 

 

 

 

 

565 

 

 

 

 

 

 

 

 

 

141 

and 738 

 

 

 

 

430 

 

 

 

 

414 

488 

490 

 

4-20 ppm 

 

 

 

 

0.028-0.84 

0.099-0.996 

ppm 

 

 

 

 

 

 

 

0.2 – 3.5 

ppm 

 0.1 – 4.0 

ppm 

 0.2 – 2.5 

ppm 

 

6.37 -82.81 

ppm 

 

 

 

1-40 ppm 

1-40 ppm 

1-20 ppm 

Tablets 

Formulations 

 

 

 

Tablets 

Formulations 

 

 

 

 

 

 

 

 

Tablets and 

injections 

Formulations 

 

 

 

 

Tablets 

Formulations  

 

 

 

Tablets and 

Injections 

Formulations  

Ref 

No 

Catechol 

Amines Drugs 

Reagents and 

Reaction 

Wave 

length 

ʎmax 

(nm) 

Linear 

Range 

Applications 

10 

 

 

 

 

 

 

 

 

methyl dopa 

 

 

 

 

 

 

 

 

Formation of ternary 

complex among 

MTD, 2-

aminopyridineand 

different metal 

cations such as 

[Fe(III), Mn(II), and 

Co(II)] 

 

572 

473 

465 

 

 

 

 

 

 

4–40 ppm 

4–32 ppm 

4–40 ppm 

 

 

 

 

 

 

Tablets 

Formulations 
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11 

 

 

 

 

 

 

12 

 

 

 

 

 

 

 

 

 

 

 

 

13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dopamine  

 

 

 

 

 

 

Dopamine 

Levodopa 

Adrenaline 

 

 

 

 

 

 

 

 

 

 

Adrenaline 

 

Depend on the 

oxidation of thionine 

with bromate  

 

 

 

 

convert Ag
+ 

ions to 

nanoparticles (Ag-

NPs) using  

polyvinylpyrrolidone 

(PVP produced very 

intense plasmon 

resonance spectrum 

of Ag-NPs. 

 

 

 

 

 

Using Mannish 

reaction between 

adrenaline using 5-

benzimino-1,3,4-

thiodiazole-2-thione 

and formaldehyde .  

 

 

601 

 

 

 

 

 

 

440 

 

 

 

 

 

 

 

 

 

 

 

 

312 

0.2–103.3 

ppm 

 

 

 

 

 

3.2×10
-6

- 

2.0×10
-5

 M, 

1.6×10
-7

 - 

1.0×10
-5

 M, 

1.5×10
-6

- 

4.0×10-5 M 

 

 

 

 

 

 

 

2-20 ppm 

Injections 

Formulations 

 

 

 

 

 

Ringer’s 

injection 

solution 

 

 

 

 

 

 

 

 

 

 

Injections 

Formulations 

Ref 

No 

Catechol 

Amines Drugs 

Reagents and 

Reaction 

Wave 

length 

ʎmax 

(nm) 

Linear 

Range 

Applications 

14 

 

 

 

 

 

 

15 

 

Dopamine 

 

 

 

 

 

 

Dopamine 

 

Oxidation – 

Reduction using 

Potissum 

Ferricynide – Fe(III) 

to form Prussian 

blue complex 

 

Oxidation with 

Chloramine-T and 

735 

 

 

 

 

 

 

490 

 

0.05-6 ppm 

 

 

 

 

 

 

2-20 ppm 

 

Injection 

Formulations 

and Banana  

 

 

 

 

Injections 

Formulations 
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16 

 

 

 

17 

 

 

 

 

 

 

 

18 

 

 

 

 

 

 

 

19 

 

 

 

 

 

 

 

20 

 

 

Adrenaline and 

isoprenaline 

 

 

Dopamine, 

levodopa and 

methyldopa 

 

 

 

 

 

methyldopa, 

dopamine and 

adrenaline 

 

 

 

 

 

Noradrenaline 

 

 

 

 

 

 

 

Methyldopa 

 

 

 

Copper 

 

Reaction with 

Metaperiodate 

 

 

Reaction of these 

drugs  

Bromanil form  

charge-transfer 

complexes 

 

 

 

Depend on oxidation 

with iron(III) in 

acidic medium and 

the Fe
+3

 formed Fe
+2

 

forming 1,10-

phenanthroline 

complex 

 

reaction with alizarin 

red sulphonate 

(ARS) to produce 

violet product 

 

 

 

 

Interaction of 

Methyldopa and 

phenylenediamine 

using  periodate ions 

 

  

 

 

 

491 

 

 

 

350 

366 

368 

 

 

 

 

 

510 

 

 

 

 

 

 

 

530 

 

 

 

 

 

 

 

494 

 

 

2 x 10
-5

- 2x 

l0
-4

 M 

 

 

1-25 ppm 

0.8-30 ppm 

  1-30 ppm 

 

 

 

 

 

0.1-2.8 ppm 

 0.1-2.0 

ppm  

0.2-6.0 ppm 

 

 

 

 

 

0.5-10 ppm 

 

 

 

 

 

 

 

0.1-10 ppm 

 

 

Tablets and  

Injections  

Formulations 

 

Tablets and 

Injections 

Formulations 

 

 

 

 

 

Tablets and 

Injections 

Formulations 

 

 

 

 

 

Injections 

Formulations 

 

 

 

 

 

 

Tablets 

Formulations 

Ref  

No 

Catechol 

Amines 

Drugs 

Reagents and 

Reaction 

Wave 

length 

ʎmax 

(nm) 

Linear 

Range 

Applications 

21 

 

 

 

 

 

 

 

 

Adrenaline 

noradrenaline 

 

 

 

 

 

 

 

Reaction with known 

of Cr
+6

 in the presence 

of sulfuric acid. The 

residue of Cr
+6

 ions is 

then reacted with 1,5-

phenylcarbazid to form 

red-violet product 

 

 

542 

 

 

 

 

 

 

 

 

0.2-3.2 

ppm 

0.3-3.2 

ppm 

 

 

 

 

 

Injections 

Formulations 
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22 

 

 

 

 

 

 

 

 

 

 

 

 

 

23 

 

 

Levodopa,  

methyldopa,  

dopamine 

hydrochloride, 

Pyrocatechol 

 

 

 

 

 

 

 

 

 

Dopamine 

Derivatives 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formation of 

(phenanthroline)iron(II) 

and 

tris(bipyridyl)iron(II) 

obtained by the 

catecholamines 

oxidation 

 

 

 

 

 

 

 

Interaction with 4-

aminoantipyrine  form 

a new ligand reacts 

with copper ions to 

give colored products. 

 

 

 

 

 

 

formation of ion-pair 

iodinated complexes 

between at pH 5. 

 

 

510 

522 

 

 

 

 

 

 

 

 

 

 

 

 

525 

520 

 

 

 

 

 

 

 

 

 

500 

 

 

 

 

0.04-0.6 

0.06-0.75 

0.06-0.65 

0.05-0.70 

(A) 

0.02-1 

0.04-1.3 

0.05-1 

0.06-1.1 

(B) 

 

 

 

 

19.7–69.0 

ppm  

18.1–54.3 

ppm 

 

 

 

 

 

 

 

39.44–

78.88 ppm 

 

 

Tablets  

Injections 

Formulations 

 

 

 

 

 

 

 

 

 

 

 

Tablets and 

Urine 

Samples 

 

Ref 

No 

Catechol 

Amines Drugs 

Reagents and 

Reaction 

Wave 

length 

ʎmax 

(nm) 

Linear 

Range 

Applications 

24 

 

 

 

 

25 

 

 

Adrenaline 

NorAdrenaline 

Methyldopa 

 

 

Adrenaline 

NorAdrenaline 

Methyldopa 

Oxidation with 

Bromosuccinimide , 

N-Bromophthalmide 

,Bromoamine –T 

 

Oxidation with 

NH4VO3 

 

485 

 

 

 

 

485 

 

 

4-65 ppm 

 

 

 

 

9-90 ppm 

7-75 ppm 

10-95 ppm 

Injections 

and Tablets 

Formulations 

 

 

Injections 

and Tablets 

Formulations 
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26 

 

 

 

 

27 

 

 

 

 

28 

 

 

 

 

29 

 

 

 

 

30 

 

 

 

31 

 

 

32 

 

 

Methyldopa 

NorAdrenaline 

 

 

 

Methyldopa 

NorAdrenaline 

 

 

 

L-dopa 

Methyl dopa 

 

 

 

Methyldopa 

Isoprenaline 

Noradrenaline 

Adrenaline 

 

Methyldopa 

Dopamine 

L-dopa 

 

Methyldopa 

L-dopa 

 

L-dopa 

Methyldopa 

Dopamine 

Catechol 

 

 

 

 

 

 

Reaction with  

P-Benzaldehyde,  

P-toludehed ,  

P-anisaldehyde 

 

Reaction with 

Vaniline in basic 

medium 

 

 

Reaction with  

Benzidine and sodium 

periodate 

 

 

Reaction with 

Resazurin 

 

 

 

Oxidation with 

Sodium Bismothate 

 

 

Reaction with Mo(VI) 

and H2O2 

 

Oxidative Coupling 

with Sulfanilic acid 

and K2CrO4 

 

 

450 

 

 

 

 

420 

 

 

 

 

480 

485 

 

 

 

485 

 

 

 

 

429 

 

 

 

350 

 

 

490 

495 

490 

560 

 

 

 

 

 

 

 

24-192 ppm 

16-135 ppm 

 

 

 

0.12-

1.44mg/ml 

0.085-

1.85mg/ml 

 

0.4-64 ppm 

0.8-72 ppm 

 

 

 

3-25 ppm 

 

 

 

 

80-130 ppm 

 

 

 

0.4-17.4 

ppm 

 

1-23 ppm 

1.5-40 ppm 

2-11 ppm 

1-16 ppm 

 

 

Tablets and 

Injection 

Formulations 

 

 

Tablets and 

Injections 

Formulations 

 

 

Tablets 

Formulations 

 

 

 

Tablets 

Formulations 

 

 

 

Tablets and 

Injections 

Formulations 

 

Tablets 

Formulations 

 

Tablets and 

Injections 

Formulations 

Ref 

No 

Catechol 

Amines Drugs 

Reagents and 

Reaction 

Wave 

length 

ʎmax 

(nm) 

Linear 

Range 

Applications 

33 

 

 

 

 

 

34 

 

Dopamine 

L-dopa 

Methyl dopa 

Adrenaline 

Catechol 

 

L-dopa 

Methyl dopa 

Reaction with sodium 

bisulphate and 

Semicarbazide 

 

 

 

Reaction with N- 

Bromosuccinimide 

460-

470 

 

 

 

 

480-

490 

1-24 ppm 

 

 

 

 

 

2.9-12 ppm 

5-16 ppm 

Injections 

and Tablets 

Formulations 

 

 

 

Tablets and 

Injections 
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35 

 

 

 

36 

Dopamine 

 

 

 

L-dopa 

Methyl dopa 

Dopamine 

 

Dopamine 

L-dopa 

Methyl dopa 

Adrenaline 

and Isonazide 

 

 

 

Reaction with sodium 

periodate and 

barbturic acid 

 

diazotised p-nitro 

aniline (DPNA) with 

catechol amines using 

molybdate ions  

 

 

 

 

380-

420 

 

 

500-

510 

2.8-14.5 

ppm 

 

 

04-32 ppm 

1-32 ppm 

2-50 ppm 

 

- 

Formulations 

 

 

 

Tablets and 

Injections 

Formulations 

 

Tablets and 

Injections 

Formulations 

 

3. Conclusions 

  The methods reported in this manuscript for spectrophotometric determination of catechol 

amines drugs shows accepted analytical results. The results indicated accepted values in  

compare with the standard  methods used for the assay of catechol amines. these methods are 

useful for determination and for these drugs in research and pharmaceutical industry.  

Conflict of interest  

 None conflict of interest. 

References  

1- C. Schulz, G. Eisenhofer, H. Lehnert. Principles of Catecholamine Biosynthesis, 

Metabolism and Release. Pheochromocytoma. Pathophysiology and Clinical 

Management.Front Hormes. Basel, Karger, 2004; 31: 1-25. 

2- M.Tsunoda. development of an analytical method for catechoamines with HPLC  - 

chemiluminescence detection and it is application. Chromatography 2005; 26(3): 1-5. 

3- S. Javidan, M. J. Cwik. Determination of Catecholamines in Human Plasma by HPLC with 

Electrochemical Detection. Journal of Liquid Chromatography & Related Technologies 1994 ; 

19(8) : 1339-1348. 

4- A.Curulli. Electrochemical Direct Determination of Catecholamines for the Early 

Detection of Neurodegenerative Diseases. Sensors 2009 ; 9 : 2437-2445. 

5- E.A. Gadkariem , K.E.E. Ibrahim , N.A.A. Kamil , M.E.M. Haga , H.A. El-Obeid.  A new 

spectrophotometric method for the determination of methyldopa. Saudi   Pharmaceutical 

Journal 2009 ; 17 : 289-293. 

6- P.Nagaraja , A.K.Shrestha , A.Shivakumar, N.G.Saeed Al-Tayar and A.K. Gowda. 

Specptrophotometric determination of catecholamine using vanadium and eriochrome cyanine 

R. Quim. Nova  2011; 34(3) : 373-376. 



 
 

61 
 

Kerbala Journal of Pharmaceutical Sciences. No. (18) (18ٍجيت مشبلاء ىيؼيىً اىصيذلاّيت اىؼذد )2020  

7- M.A. Hasan. Spectrophotometric determination of catecholamines via charge transfer 

complexation with bromanil, applications to catecholamine drug formulations. Journal of 

University of Zakho (JUOZ) 2013; 1, (A1) : 253-260. 

8- P.R.da Silva Ribeiro , R.M.Duarte. Development and validation of a simple 

spectrophotometric method for the determination of methyldopa in both bulk and marketed 

dosage formulations. Brazilian Journal of Pharmaceutical Sciences 2014; 50(3) : 573-582. 

9- M.Q. Al-Abachi , M.A. Al-Da'amy. Spectrophotometric Determination of Catechol Amine 

Drugs in Pharmaceutical Preparations via Oxidative Coupling Reaction with 3-Amino 

Pyridine and Sodium Periodate. National Journal of Chemistry 2005; 18 : 226- 234. 

10- M. J.K.Bichan , F.M.Abdoon. A novel spectrophotometric determination of methyl dopa 

through ternary complexation procedure using Fe(III) , Mn(II) and Co(II) with  2-

aminopyridine. Asian Journal of pharmaceutical and Clinical Research 2019 ; 12(3) : 366-

371.  

11- M. R.Shishehbore, A.Asgharpoor, N. Nasirizadeh. A Novel Kinetic Spectrophotometric 

Method for the Determination of Dopamine in Biological andPharmaceutical Samples. 

Journal of Chemistry Volume 2013 : 1-6. 

12- M.R. Hormozi Nezhada, J. Tashkhourianc, J. Khodaveisic. Sensitive Spectrophotometric 

Detection of Dopamine, Levodopa and Adrenaline Using Surface Plasmon Resonance Band 

of Silver Nanoparticles. Journal of the Iranian Chemical Society 2010;  7 : 83-91.  

13- S.A.H. Al-Ameri. Spectrophotometric determination of adrenaline in pharmaceutical 

preparations. Arabian Journal of Chemistry 2016 ; 9 : 1000–1004. 

14- L.Guo, Y.Zhang, Q.Li. spectrophotometric determination of Dopamine hydrochloride in 

pharmaceutical, Banana , Urine and Serum samples by potassium Ferricyanide-

Fe(III).Analytical Sciences 2009; 25 : 1451-1455. 

15- P.Nagaraja, K.C.S.Murthy, H.S.Yathirajan, B.M.Mohan, Rapid spectrophotometric 

determination of Dopaimne hydrochloride with chloramine-T. Indian journal of 

pharmaceutical sciences 1998; 60(2) : 99-101. 

16-  J.J. Berzas Nevado , J.M. Lemus Gallego, P. Buitrago Laguna. pectrophotometric 

determination of catecholamines with metaperiodate by flow-injection analysis.  Analytica 

Chimica Acta 1995 ;3 :293-297. 

17- M.M. Al-Sharook. Spectrophotometric determination of catecholamines in 

Pharmaceutical Preparations via Charge transfer complex formation using bromanil reagent. 

Journal of Education Science 2007 :19(2) : 1-11. 

18- T.S. Al-Ghabsha,  M.S. Al-Enizzi, Z. Z. Al-Abdaly. Sensitive spectrophotometric method 

for determination of catecholamines in pure and pharmaceutical formulations. Journal of 

Education Science 2007; 19(3) : 1-12. 



 
 

62 
 

Kerbala Journal of Pharmaceutical Sciences. No. (18) (18ٍجيت مشبلاء ىيؼيىً اىصيذلاّيت اىؼذد )2020  

19- T. S. Al-Ghabsha,  A. M. S. Al-Delymi. Spectrophotometric assay of  Noradrenaline in 

Pharmaceutical Formulation with Alizarin Red Sulphonate. Journal of Education Science 

2008 ; 21(3): 1-12. 

20- M.A. A. AL-Da'amy, R. F. AL-Moswi. Spectrophotometric determination of Methyldopa 

in Pharmaceutical Preparation via oxidative coupling organic reaction with Para-

Phenylenediamine in the presence of Potassium Periodate. Proceedings Book of ICETSR 

Handbook on the Emerging Trends in Scientific Research 2014 : 160-167. 

21- S.H.Ahmadi, A.M.Haji Shabani, S.Dadfarnia, Kazem Kargosha. Indirect 

spectrophotometric determination of some catecholamine drugs. Analytical Chemistry an 

Indian journal 2008; 7(3) : 149-152. 

22- B.S. Nagaralli, J.Seetharamappa,M. B.Melwanki. Spectrophotometric investigations of 

the assay of Physiologically active catecholamines in  Pharmaceutical formulations. Journal 

of AOAC international 2002 ; 85(6) : 1288-1292. 

23- F. A. Nour El-Dien, M. A. Zayed, G.G. Mohamed, R.G. El-Nahas. Two 

Spectrophotometric assays for Dopamine Derivatives in Pharmaceutical Products and in 

biological samples of Schizophrenic patients using copper tetramine complex and triiodide 

reagent. Journal of Biomedicine and Biotechnology 2005;1 : 1–9. 

24- M. I. Walash, A .Abou Ouf, F. B. Salem. Spectrophotometric and titrimetric 

determination of certain adrenergic drugs, using organic brominating agents. J Assoc Off 

Anal Chem 1982 ;65(6): 1445-51. 

25- R. T. Sane , U. M. Vaidya. Simple photometric estimation of Methyldopa. Current 

Science 1979 ;48(4) : 158-160. 

26- F.B.Salem  ,  M.I.Walash. Spectrophotometric determination of certain sympathomimetic 

amines. Analyst 1985; 110 : 1125-1129. 

27- F.B.Salem. Colorimetric determination of certain sympathominetic amines. Analytical 

Letters 1989 ; 18(9) : 1063-1075. 

28- E.S. Salih ,  “Ph.D. thesis” , Mosul University , Iraq , (2000). 

29- 68- B.S.Fatma. Spectrophotometric determination of catecholamines. Journal of pharmacy 

of Belgium 1986 ;  41(1) : 35-38. 

30- A.G. Sajjan, M.B. Melwanki, J. Seetharamappa. Spectrophotometric Determination of 

Certain Vicinal Dihydroxybenzene Derivatives with Sodium Bismuthate.  Journal of 

Analytical Chemistry 2001 ;  56 : 827-829. 

31- G. A. Milovanović, M. A. Sekheta , T. J. Janjić. A kinetic determination of ultramicro 

quantities of serotonin, 5-hydroxyindolacetic acid, L-dopa, methyl-dopa and carbidopa. 

Microchimica Acta volume 1981 ;75 : 241–248. 



 
 

63 
 

Kerbala Journal of Pharmaceutical Sciences. No. (18) (18ٍجيت مشبلاء ىيؼيىً اىصيذلاّيت اىؼذد )2020  

32- B G Gowda , M B Melwanki, J Seetharamappa. Spectrophotometric determination of 

certain vicinal dihydroxybenzene derivatives in pharmaceutical preparations. Anal Sci 2001 

;17(4) : 533-4. 

33- P. Nagaraja, R.A. Vasanthal , K.C. Srinivasa Murthy , K.S. Rangappa. 

Spectrophotometric Determination of Some Aromatic Vic-Diols in the Pharmaceutical 

Formulations. Chem. Anal 2001 ;  46 : 569-577. 

34- P.Nagaraja, K.C.SrinivasaMurthy, K.S.Rangappa, N.M.MadeGowda. Spectrophotometric 

methods for the determination of certain catecholamine derivatives in pharmaceutical 

preparations. Talanta 1998 ;46(1) : 39-44. 

35-  F.M.J.Al-Eesawity , “M.Sc thesis” , Mosul University , Iraq,  (2002). 

36- P Nagaraja , R A Vasantha, K R Sunitha. A new sensitive and selective 

spectrophotometric method for the determination of catechol derivatives and its 

pharmaceutical preparations. J Pharm Biomed Anal 2001 ;25(3-4) :417-24. 

 

 

 


