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Abstract: A simple and accurate spectrophotometric method was developed for the determination of dopamine 
hydrochloride and methyldopa. This method depends on the oxidative coupling reaction of these compounds 
for paracetamol hydrolysis.  It utilizes a potassium bromide-bromate mixture as an oxidative agent in a basic 
solution and CPC as a surfactant.  A violet and blue color is formed for both dopamine hydrochloride and 
methyldopa, with maximum absorption at wavelengths of 577 and 596 nm, respectively. The method followed 
Beer's law with a range of (1.0-17.5) and (3.0-25.0) µg/mL, and their molar absorptivity was (9.33×103) and 
(9.56×103) L/mol.cm for the above compounds, respectively. The recovery of the method was 100.65% and 
102.30%, while the relative standard deviation was 0.70% and 0.61% for the studied compounds. The LOD 
values of dopamine hydrochloride and methyldopa were (0.1631) and (0.1056) µg/mL, and the LOQ values 
were (0.5436) and (0.3521) µg/mL, in that order. Pharmaceutical preparations of the two drug compounds 
were well applied using the method.  
Keywords : spectrophotometry, oxidative coupling, dopamine hydrochloride, methyldopa, paracetamol. 
DOI: 10.65382/2221-8688-2026-3-487-498 

Introduction 
 

Dopamine hydrochloride is an off-white 
crystalline powder that is soluble in water and most 
alcoholic solvents but insoluble in chloroform and 
ether. It is a catechol derivative (catecholamine). It 
has the structural formula shown in Fig. (1A) [1, 
2]. Dopamine is an important drug that stimulates 
the heart when the blood pressure is low 
(antihypertensive) and the pulse slows down [3], 
in addition to being a hormone secreted from the 
adrenal gland and involved in controlling mood, 
movement, and cognition, controlling balance in 
the kidneys, and regulating immune cells [4]. 
Therefore, its deficiency leads to certain diseases,  

including Parkinson's disease [5].  
Methyldopa is a white-colored powder that 

dissolves in water and is easily dissolved in 
alcohol. It is a derivative of catechol 
(catecholamine) and has the structural formula 
shown in Fig. (1B) [2]. Methyldopa is one of the 
drugs used to lower blood pressure (an 
antihypertensive agent), as it works to dilate blood 
vessels to facilitate blood flow through them [6]. 
Its use has decreased after the discovery of safer 
and more effective drugs, but it is still used to treat 
high blood pressure and gestational hypertension 
[7, 8]. 

 

 
Fig. 1. Chemical formula of dopamine hydrochloride and methyldopa 
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Various analytical methods have been used 
for the determination of dopamine hydrochloride 
and methyldopa, including spectrophotometric 

methods [9-18], chromatographic methods [19-
21], electric methods [22, 23], and flow injection 
methods [24, 25]. 

 
Experimental part 

 
Apparatus. A Shimadzu UV-1900i double-

beam spectrophotometer was used, using 1 cm 
quartz cells. Weighing was done using a sensitive 
balance (ae ADAM). Heating was carried out 
using an (elektro-mag) water bath, and the acidity 
of the solutions was measured using a pH meter  

(EUTECH instruments). 
The Chemicals and Reagents. The 

chemicals and analytical reagents used were all of 
high purity. Detailed information is given in Table 
1. 

 
Table 1. Preparing the chemical compounds involved in the experiments 

Chemicals Cons. Preparation 
Final dilution 

with water 
Dopamine 

hydrochloride 
100 μg/mL 

The solution was prepared by dissolving 0.0100 g of 
the pure substance in 2 mL of absolute ethanol. 

100 ml 

Methyldopa 100 μg/mL 
The solution was prepared by dissolving 0.0100 g of 
the pure substance in 2 mL of absolute ethanol. 

100 ml 

Paracetamol 
solution 

0.5% 
The solution was prepared by dissolving 0.5000 g in 
20 mL of ethanol. 

100 ml 

Potassium 
bromide-
bromate 
mixture 
solution 

0.01 - 0.001 
M 

The oxidizing agent, a mixture of potassium bromide 
and bromate, was prepared by dissolving 0.1190 - 
0.0167 g of the substance. 

100 ml 

Sodium 
hydroxide 
solution 

1 M 

The solution was prepared by dissolving 4 g of the 
base and was used for methyldopa. A solution of 0.1 
M concentration was prepared and used for 
dopamine hydrochloride. 

100 ml 

Surfactant 
solution 

0.1% 
Solutions were prepared by dissolving 0.100 g of the 
substances in hot distilled water. 

100 ml 

 
The procedure of paracetamol 

hydrolysis. In a 250 mL round-bottom flask that 
has a condenser attached, 100 mL of paracetamol 
(0.5%) was added, followed by 25 mL of 
concentrated hydrochloric acid (12.06 M), 
refluxed for 45 min, and then moved to a 250 mL 
volumetric flask, and distilled water was used to  

complete to the mark required [26]. 
Standard Paracetamol Solution (50 

μg/mL): A 50 μg/mL solution was prepared by 
neutralizing 2.5 mL of paracetamol hydrolysis 
with 20% sodium carbonate and finishing the 
volume with distilled water in a 100 mL 
volumetric flask. 

 
Result and Discussion 

 
Preliminary study and install optimum 

conditions. After the conversion of paracetamol to 
p-aminophenol by hydrolysis, 1.5 mL of p-
aminophenol was oxidized by a mixture of 
potassium bromide-bromate, and 10 µg/mL of 
dopamine hydrochloride and 10 µg/mL of 
methyldopa were added separately in sodium 
hydroxide medium using a 10 mL volumetric 

flask. Absorbance measurements were performed 
at a wavelength of 561.50 nm for dopamine 
hydrochloride and 575 nm for methyldopa, and 
various conditions were studied to obtain results 
with good stability.  

The effect of different types of oxidizing 
agents. Different types of oxidizing agents were 
used, and their effect on the intensity of the 
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absorption spectrum of the colored products was 
studied to select the best oxidizing agent that leads 
to the oxidation of the reagent. Table 2 shows that 

the mixture of potassium bromide and bromate is 
the best. 

 
Table 2. Effect of different types of oxidizing agents 

Methyldopa Dopamine.HCl 
Type of oxidizing agent (1×10-2M) (1mL) 

Absorbance 
λmax 
(nm) 

Absorbance 
λmax 
(nm) 

0.108 570 0.174 565 Potassium Iodate (KIO3) 
0.087 434.50 0.295 435 Sodium Periodate (NaIO4) 
0.034 491.50 0.295 308 N-Chlorosuccinimide (NCS) 
0.777 301 -0.346 305 Ferric Chloride (FeCl3) 
0.125 568 0.155 563.50 Potassium Dichromate (K2Cr2O7) 
0.461 297 0.162 558 Copper Sulfate pentahydrate (CuSO4.5H2O) 

0.132 575 0.296 561.50 
Potassium Bromide-Potassium Bromate 

(KBr – KBrO3) (0.01 – 0.001M) 
 

The effect of increasing amounts of the 
oxidizing agent KBr-KBrO3. Different amounts 
of the oxidizing agent (0.1-2.0 mL) were studied. 

Fig. 2 shows that the best amount leading to 
oxidation of the reagent is 1 mL for dopamine 
hydrochloride and 0.25 mL for methyldopa. 

 

 
Fig. 2. Effect of increasing amounts of KBr-KBrO3 

 

 
Fig. 3. Effect of increasing amounts of paracetamol hydrolysis reagent 

 
The effect of increasing amounts of 

paracetamol hydrolysis reagent (50 ppm). 
Increasing amounts (0.25-2.0 mL) of the reagent 

p-aminophenol produced from the paracetamol 
hydrolysis were studied for their effect on the 
absorption of complexes, and absorbance 
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measurements were performed against blank 
solutions at 561.50 nm for dopamine 
hydrochloride and 575 nm for methyldopa. Fig. 3 
shows that the optimal amount of p-aminophenol 
reagent for both dopamine hydrochloride and 
methyldopa is 1.5 mL. 

The effect of different types of bases. The 
effect of different types of bases has been studied 
to see which one gives the highest absorption of 
the product formed. Fig. 4 shows that the best base 
for dopamine hydrochloride and methyldopa is 
sodium hydroxide. 

 

 
Fig. 4. Effect of different types of bases 

 
The effect of different concentrations of sodium hydroxide base. Several concentrations of 

sodium hydroxide base were taken, and their effect on the absorption intensity was studied. Table 3 
shows that the best concentration for dopamine hydrochloride is 0.1 M and 1 M for methyldopa. 

 
Table 3. Effect of different concentrations of sodium hydroxide 

Absorbance Concentration (M) of 
NaOH (1ml) Methyldopa Dopamine. HCl 

------ 0.186 0.01 
0.147 0.382 0.1 
0.201 0.287 0.3 
0.230 0.261 0.5 
0.254 0.194 0.75 
0.335 0.089 1.0 
0.232 ------ 1.5 
0.226 ------ 2.0 

 
 

 
Fig. 5. Effect of increasing amounts of sodium hydroxide 
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The effect of increasing amounts of 
sodium hydroxide base. The effect of the amount 
of base added to the reaction (0.25-2.0 mL) was 
studied to obtain the highest absorption of the 
formed product. Fig. 5 shows that the best amount 
of dopamine hydrochloride is 1 mL and the best 
amount of methyldopa is 1.5 mL. 

The effect of surfactants (0.1%). Use 
several surfactants (positive, negative, and neutral) 
and observe their effect on the color intensity and 
absorbance of the product formed. Table 4 shows 
that the best surfactant is CPC for both dopamine 
hydrochloride and methyldopa. 

 
Table 4. Effect of surfactants 

Methyldopa Dopamine.HCl Surfactant 0.1% 
(1ml) Absorbance λmax (nm) Absorbance λmax (nm)  

0.385  575  0.390  561.50  Without 
0.403  596  0.467  577  CPC 
0.214  582  0.310  564.50  SDS 
0.283  581  0.418  570  Cetavlon 
0.267  578  0.319  564.50  Triton X-100 

 
The effect of increasing amounts of the 

surfactant CPC (0.1%). Increasing amounts of 
CPC surfactant (0.25-3.0 mL) were taken. Fig. 6 

shows that the optimal amount of CPC for 
dopamine hydrochloride was 0.75 mL and for 
methyldopa was 2 mL. 

 

 
Fig. 6. Effect of increasing amounts of CPC surfactant 

 
The effect of oxidation time. The oxidation 

time of dopamine hydrochloride and methyldopa 
was determined by adding 1.5 mL of the 
paracetamol hydrolysis reagent (50 μg/mL), then 
adding the oxidizing agent potassium bromide-
bromate mixture, and leaving it for different 

periods of 1-15 minutes, and then the other 
substances were added. After that, the absorption 
was measured. Table 5 shows the oxidation time 
of dopamine hydrochloride as 1 minute and 
methyldopa as 3 minutes. 

 
Table 5. Effect of oxidation time 

Absorbance  Time (min) 

Methyldopa Dopamine.HCl  

0.396  0.524  1  
0.446  0.513  3  
0.421  0.502 5  
0.433  0.421  7  
0.388  0.377  10  
0.357  0.373  15  
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The effect of temperature and stability 
time. The effect of different temperatures (20, 40, 
and 50°C) on the absorption intensity and stability 
of the formed product was studied separately for 
dopamine hydrochloride and methyldopa using the 
optimum conditions that were previously 

established. Fig. 7 shows that the best temperature 
is the laboratory temperature (20°C), as the 
Development time for both was 10 minutes, and 
the stability period for them lasted for more than 
60 minutes. 

 

 
Fig. 7. Effect of temperature and stability time 

 
Table 6 shows a synopsis of the optimized 

conditions obtained regarding the determination of 
dopamine hydrochloride and methyldopa with 
paracetamol hydrolysis reagent. 

 
Table 6. Summary of optimized conditions 

Experimental Conditions Parameters 

Methyldopa Dopamine.HCl 

Volume (ml) Concentration Volume (ml) Concentration 
1.5 50 μg/ml 1.5 50 μg/ml Paracetamol 

hydrolysis 
0.25 0.01-0.001 M 1 0.01-0.001 M KBr-KBrO3 
1.5 1 M 1 0.1 M NaOH 
2 0.1% 0.75 0.1% CPC 

Blue Violet Color 
596 nm 577 nm λmax 
3 min 1 min Oxidation Time 

R.T=20 0C R.T=20 0C Temperature 
10 min 10 min Development 

Time 
> 100 min > 100 min Stability Period 

 
Final absorption spectrum. After the 

optimal conditions were established, the 
absorption spectra of dopamine hydrochloride at a 
wavelength of 577 nm and methyldopa at a 
wavelength of 596 nm, as shown in Fig. 8.  

Procedure method and standard curves 
of dopamine hydrochloride and methyldopa. 
Following the optimal conditions found in Table 5, 
it was possible to prepare standard curves for both 
dopamine hydrochloride and methyldopa. 

Increasing amounts of the drug compounds were 
added to a set of volumetric flasks after adding the 
optimal amounts of the substances studied, and 
then the absorbance was measured after 10 
minutes at a wavelength of 577 nm for dopamine 
hydrochloride and 596 nm for methyldopa. The 
molar absorbance of dopamine hydrochloride was 
9.33 × 103 L/mol.cm, and for methyldopa it was 
9.56 × 103 L/mol.cm. Fig. 9 shows that the method 
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follows Beer's law, including the range (1.0-17.5) 
µg/mL for dopamine hydrochloride and (3.0-25.0)  

µg/mL for methyldopa. 

 

 
Fig. 8. Final absorption spectrum of dopamine hydrochloride and methyldopa. (A) Absorption spectra 

of dopamine hydrochloride (8 µg/mL) and methyldopa (12.5 µg/mL) versus distilled water. (B) 
Absorption spectra of dopamine hydrochloride (8 μg/mL) and methyldopa (12.5 μg/mL) versus their 

blank solution. (C) Absorption spectra of their blank solution versus distilled water 
 

 
Fig. 9. Standard curves for the drug compounds 

 

 
Fig. 10. Continuous changes for dopamine hydrochloride and methyldopa 

 
The effect of the nature of the products 

formed. The continuous changes method (Job's 
method) and the mole ratio [27] were employed to 
calculate the compositional ratio between the drug 
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compound dopamine hydrochloride or 
methyldopa and the reagent paracetamol 
hydrolysis by using dilute solutions of the reagent 
and the two drug compounds at a concentration of 

3.3 × 10-4 M. The results obtained in Fig. (10) and 
Fig. 11 confirm that the ratio between them is 2:1 
(drug compound:reagent) using both methods. 

 

 
Fig. 11. Molar ratio of dopamine hydrochloride and methyldopa 

 
The stability constant of the products formed in a 
2:1 ratio of dopamine hydrochloride and 

methyldopa was calculated separately by applying 
the following law: 

 
Kst=1-α/4α3c2 

 
The stability constant of dopamine hydrochloride 
was 6.568×1011 L2/mol2, and that of methyldopa 

was 1.319×1011 L2/mol2, indicating the high 
stability of the formed products. 

 
Table 7. shows the stability constant of the products formed 

Average Kst 
(l2/mol2) 

Kst(l2/mol2) α 
Absorbance Concentration 

(mol/I) Am As 
Dopamine.HCl 

6.568×1011 
6.4527×1011 0.10826 0.2032 0.1812 1.65×10-5 

727205 0.28288 0.3740 0.2682 3.3×10-5 
425475 0.219199 0.5146 0.4018 6.6×10-5 

Methyldopa 

1.319×1011 
9.7581×1010 0.19629 0.3128 0.2514 1.65×10-5 
1.8088×1010 215160.  0.4248 0.3334 3.3×10-5 
1.6316×1010 0.14437 0.5444 0.4658 6.6×10-5 

 
Suggested chemical reaction. After 

studying the nature of the products formed through 
the Job's and molar ratio methods, it was found that 
the correlation ratio between the paracetamol 
hydrolysis reagent with dopamine hydrochloride 
and methyldopa is 2:1 (drug compound:reagent), 
and it is expected that the reaction proceeds 
according to the mechanism in Fig. 12. 

Application of the suggested method to 
pharmaceutical preparations. The method was 
applied to the determination of dopamine 
hydrochloride and methyldopa in their 

pharmaceutical preparations in the form of 
injections and tablets from different origins, as 
shown in Table 8. 

Dopamine hydrochloride injection analysis 
(200 mg/5 mL): the dopamine injection was 
analyzed by withdrawing 5 mL of the drug 
solution and placing it in a 100 mL volumetric 
flask so that the final concentration was 2000 
μg/mL, and from this concentration, 100 μg/mL 
was prepared, and then the concentrations of 4, 8, 
and 10 μg/mL of dopamine hydrochloride were 
taken from it. Table 8 shows the results obtained. 
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Methyldopa tablets analysis (250 mg): The 
methyldopa tablets were analyzed by weighing 10 
tablets of the pharmaceutical preparation and 
grinding them well, and approximately the weight 
of one tablet was taken and dissolved in distilled 

water in a volume of 100 mL to obtain a 
concentration of 2500 μg/mL. Then, 100 μg/mL 
was prepared, and then concentrations of 5, 8, and 
15 μg/mL of methyldopa were taken. Table 8 
shows the results obtained. 

 

 
Fig. 12. Suggested interaction mechanism of dopamine hydrochloride and methyldopa 

 
Table 8. Determination of drug compounds in pharmaceutical preparations 

RSD% 
Recovery

% 

Drug 
content 

found(mg) 

Amount present 
(μg/mL) Validated 

value 
Pharmaceutical 

preparation 
Found Taken 

Dopamine.HCl 
1.20 7596.  50193.  3.87 4.0 

200mg / 
5mL 

Oterop Injection 0.43 299.1  4198.2  7.93 8.0 
0.36 40101.  80202.  10.14 10.0 

Methyldopa 
0.71 1.0010  50252.  5.05 5.0 

250mg SAFA Tablet 0.32 7100.3  92250.  8.03 8.0 
0.23 6101.4  5253.6  15.22 15.0 

 
Application of the standard addition method to 
pharmaceutical preparations. To prove the 
efficiency and success of the suggested method, 
the standard addition method was applied to the 

pharmaceutical preparation in the form of an 
injection of dopamine hydrochloride at a 
concentration of 2 and 4 μg/mL and in the form of 
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tablets of methyldopa at a concentration of 3 and 5 
μg/mL, as shown in Fig. 13.  

Comparing the suggested method with 
another method. The suggested way for 
dopamine hydrochloride and methyldopa using 

paracetamol hydrolysis reagent was compared 
with another spectrophotometric method. Table 9 
shows that the suggested method has a higher 
sensitivity, a higher estimation range, and a higher 
wavelength.

 

 
Fig. 13. The standard addition to the pharmaceutical preparation 

 
Table 9. Comparing the suggested method with another method 

Literature method[28] Present method  Analytical 
parameters  Methyldopa Dopamine.HCl Methyldopa Dopamine.HCl 

Diazo-coupling  Diazo-coupling  
oxidative 
coupling  

oxidative 
coupling  

Type of reaction 

Sulphanillic acid Sulphanillic acid 
Paracetamol 
hydrolysis 

Paracetamol 
hydrolysis 

Reagent used 

507 475 596 577 λmax (nm) 
Orange-red  Orange-red  Blue  Violet Color of product 

Basic medium  Basic medium Basic medium Basic medium 
Medium of 

reaction 

0.5-17.0 0.6-15.0 3.0-25.0 1.0-17.5  
Beer΄s law 

(μg/ml) 

39.47×10  39.27×10  39.56×10  39.33×10 
Molar 

absorptivity 
(l/mol.cm) 

99.83  99.83  102.30  100.65  Recovery % 
0.826  0.063  0.61  0.70  RSD % 
Tablet  Injection  Tablet Injection  Application 

 
Conclusion 

 
A rapid and simple, straightforward 

spectrophotometric method was developed for the 
determination of dopamine hydrochloride and 
methyldopa by oxidative coupling between the 
reagent paracetamol hydrolysis and the drug 
compounds in the presence of the oxidizing agent 
KBr-KBrO3 in a basic medium with CPC as a 
surfactant. The absorption intensity was measured 

at wavelengths of 577 nm for dopamine 
hydrochloride and 596 nm for methyldopa. The 
method was successfully applied to the 
pharmaceutical preparation in the form of an 
injection for dopamine hydrochloride and the form 
of tablets for methyldopa, and the results were of 
good accuracy and precision. 

 
 



                                       USING PARACETAMOL HYDROLYSIS IN THE                             497 

                                                                                        CHEMICAL PROBLEMS 2026 no. 3 (24)                    
 

References 
 
1. Sushomasri M., Himangshu M., Pranabesh 

Ch., Sujata G. Potential of dopamine 
hydrochloride as a novel antimicrobial agent. 
International Journal of Pharmaceutical and 
Bio-Medical Science, 2010, Vol. 4(2), p. 70-
75.  

2. Pharmacopoeia, British. "CD-ROM,  system 
simulation, the stationery office” Ltd. 2013. 

3. Whalen K., Feild C., Radhakrishnan 
R. Lippincott® Illustrated Reviews: 
Pharmacology, 7e. Lippincott Williams & 
Wilkins, a Wolters Kluwer business; 2019. 
624 p. https://pa-
core.lwwhealthlibrary.com/book.aspx?bookid
=2486&sectionid=0  

4. Syslová K., Rambousek L., Bubeníková-
Valešová V., Šlamberová R., Novotný P., 
Kačer P. Dopamine analysis in neuroscience 
research. Dopamine: Functions, Regulation 
and Health Effects. Publisher: Nova Science 
Publishers, 2012, p. 81-112. 

5. Marshall V., Grosset D. Role of dopamine 
transporter imaging in routine clinical 
practice. Movement disorders: official journal 
of the Movement Disorder Society, 2003, Vol. 
18(12), p. 1415-1423.  DOI: 
10.1002/mds.10592. 

6. Katzung B.G., Masters S.B., Trevor A.J. Basic 
& clinical pharmacology. McGraw-Hill 
Publishing Co. 2004. 

7. Molla Ali Akbari S., Rabbani M.,  Sharifzadeh 
M.,  Hosseini-Sharifabad A. Effects of 
Maternal Alpha Methyldopa Administration 
on Memory of Rat Offspring during Growing 
Age. Iranian Journal of Toxicology, 2017, 
Vol. 11(1), p. 43-47. 
DOI: 10.29252/arakmu.11.1.43 

8. Sambrook A.M., Small R.C. The treatment of 
hypertension in pregnancy. Anaesthesia & 
Intensive Care Medicine, 2008, Vol. 9(3), p. 
128-131. 

9. Amin M.K., Rashid Q.N., Spectrophotometric 
determination of Methyldopa using an organic 
reagent in pharmaceutical formulations. 
Journal of Education and Scientific Studies, 
2023, Vol. 3(22), p. 139-149. DOI: 
10.52866/esj.2023.03.22.10 

10. AL-Ghanam D.N., AL-Enizzi M.S. 
Spectrophotometric determination of 

methyldopa by oxidative coupling reactions 
using 2, 4-dinitrophenylhydrazine reagent. 
Tikrit Journal of Pure Science, 2022, Vol. 
27(5), p. 16-22. DOI: 10.25130/tjps.v27i5.10 

11. Dhamra M.Y., AL-Sabha T., AL-Enizzi M. 
Spectrofluorimetric determination of 
adrenaline and dopamine. Journal of 
Education and Science, 2022, Vol. 31(3), p. 
26-17. 

12. Dhamra M.Y., AL-Enizzi M.S., AL-Luhaiby 
R.A. Spectrophotometric Determination of 
Some Adrenergic Drugs Using H2O2 and 
Dichlorophenolindophenol. Baghdad 
Science Journal, 2024, Vol. 21(11), p. 3389-
3397. DOI: 10.21123/bsj.2024.8911 

13. AL-Ghabshaa T., AL-Enizzi M., AL-Abdaly 
Z. Sensitive spectrophotometric method for 
determination of catecholamines in pure and 
pharmaceutical formulations. Journal of 
Education and Science, 2007, Vol. 19(3), p. 
1-12. DOI: 10.33899/edusj.2007.51320 

14. AL-Ameri S.A.H. Spectrophotometric 
determination of adrenaline in 
pharmaceutical preparations. Arabian 
Journal of Chemistry, 2016, Vol. 9(2), p. 
1000-1004. 

15. AL-Rashidi D.E., AL-Enizzi M.S., Saleh 
M.Y. Spectrophotometric Determination of 
Methyldopa and Levodopa by Oxidative 
Coupling Reactions using the synthesis 
reagent (2-amino-5-(para-aminophenyl)-1, 3, 
4-thiadiazole) and Investigation of Biological 
Activity. Journal of Chemical Health Risks, 
2024, Vol. 14(2), p. 349-365. DOI: 
10.22034/JCHR.2024.1088080 

16. Humeidy I.T., Salman S.A., Hashim K.K. 
Spectrophotometric determination of 
methyldopa with 2, 6-diaminopyridine 
reagent using oxidative coupling reaction. 
Journal of Engineering Science and 
Technology, 2020, Vol. 15(3), p. 1824-1839. 

17. Hasan A.J., Ahmad O.A.S. Indirect 
spectrophotometric method for micro 
determination of methyldopa and dopamine 
hydrochloride using orange G. Chemical 
Problems, 2025, Vol. 23(1), p. 131–147. 
DOI: 10.32737/2221-8688-2025-1-131-147 

18. Ahmad E.A., Dhamra M.Y. Coomassie 
brilliant blue staining used in 



498                                                        NOUR Y. TAWFEEQ et al. 

CHEMICAL PROBLEMS 2026 no. 3 (24) 

spectrophotometric assay for dopamine 
hydrochloride and methyldopa 
determination. Chemical Problems, 2024, 
Chemical Problems, Vol. 22(1), p. 52–67. 
DOI: 10.32737/2221-8688-2024-1-52-67 

19. Bergh M.S.-S., Bogen 
I.L., Andersen J.M., Øiestad Å.M.L., Berg 
Th. Determination of adrenaline, 
noradrenaline and corticosterone in rodent 
blood by ion pair reversed phase UHPLC–
MS/MS. Journal of Chromatography B, 
2018, Vol. 1072, p. 161-172. 
DOI: 10.1016/j.jchromb.2017.11.016 

20. Kongkiatpaiboon S., 
Duangdee N., Savita Ch., Orapan P., 
Amnuaypattanapon K. Development and 
validation of stability indicating HPLC 
method for determination of adrenaline 
tartrate. Journal of King Saud University-
Science, 2019, Vol. 31(1), p. 48-51. 
DOI: 10.1016/j.jksus.2017.05.016 

21. Siddiqui M.R., Wabaidur S.M., Alothman 
Z.A., Rafiquee M.Z.A., Khan M.A., Sumbul 
S. High throughput ultra performance liquid 
chromatography-mass spectrometric method 
for determination of adrenaline and 
characterization of its stress degradation 
products: a mechanistic approach. Journal of 
the Chilean Chemical Society, 2018, Vol. 
63(1), p. 3803-3810. DOI: 10.4067/s0717-
97072018000103803 

22. Yang H., Zhao X., Chang H., Xing 
R., Yang J.-H., Liu S., Liu D.X. Sensitive 
determination of dopamine and paracetamol 
based on carbon nanotubes-supported Pd 
nanoparticles. Journal of Nanoscience and 
Nanotechnology, 2018, Vol. 18(1), p. 500-
509. DOI: 10.1166/jnn.2018.13925 

23. Sanati A.L., Faridbod F. Electrochemical 

determination of methyldopa by graphene 
quantum dot/1-butyl-3-methylimidazolium 
hexafluoro phosphate nanocomposite 
electrode. International Journal of 
Electrochemical Science, 2017, Vol. 12(9), p. 
7997-8005. DOI: 10.20964/2017.09.71 

24. AL-Abachi M.Q., Sinan R., Haddi H. 
Spectrophotometric determination of 
methyldopa and dopamine hydrochloride in 
pharmaceutical preparations using flow 
injection analysis. Iraqi National Journal of 
Chemistry, 2009, Vol. 9(36), p. 597-604. 

25. Ribeiro P.R.S., Gomes Neto J.A., Pezza 
L.,  Pezza H.R. Flow-injection 
spectrophotometric determination of 
methyldopa in pharmaceutical formulations. 
Talanta, 2005, Vol. 67(1), p. 240-244. 
DOI: 10.1016/j.talanta.2005.03.001 

26. Thanoon E.S. Spectrophotometric 
determination of paracetamol using 
diazotization coupling reaction. Rafidain 
Journal of Science, 2019, Vol. 28(2), p. 76-
83. 

27. AL-Enizzi M.S., Ahmad O.A.S., Dhamra 
M.Y. Oxidative coupling reaction for the 
spectrophotometric determination of 
furosemide using chlorpromazine 
hydrochloride as a reagent. Chemical 
Problems, 2025, Vol. 23(2), p. 256-265. 
DOI: 10.32737/2221-8688-2025-2-256-177 

28. Shaikh S.M.T., Manjunatha D.H., 
Harikrishna K., Ramesh K.C., Sudhir Kumar 
R.,  Jaldappagari S. Diazo coupling reaction 
for the spectrophotometric determination of 
physiologically active catecholamines in 
bulk and pharmaceutical 
preparations. Journal of Analytical 
Chemistry, 2008, Vol. 63, p. 637-642. 
DOI: 10.1134/S106193480807006X 

 
 

 


