
MOCA Volume 20, No 4, 2025 p. 300-310

SPECTROPHOTOMETRIC DETERMINATION OF PHENYLEPHRINE HYDROCHLORIDE 
USING AZO-COUPLING REACTION AND CLOUD POINT EXTRACTION 

MALIK KH. KHADER, LAMYA A. SARSAM 

References:

1.	 British Pharmacopoeia; H.M. Stationery Office: London, 2022, Vol. 3.
2.	 Hamed, S. L.; Qassim, B. B. A New Approach for Developing Spectrophotometric Determination of 
Phenylephrine Drug in Pure, Pharmaceutical and Serum Samples Using Sodium Periodate as Oxidizing 
Agent via a Green Method of CFIA/Merging Zone Technique. Baghdad Sci. J. 2024, 21 (1), 81–94. https://
doi.org/10.21123/bsj.2023.7671.
3.	 Ahmed, H. H.; Mohammed, S. A. Spectrophotometric Estimation of Phenylephrine Hydrochloride via 
Oxidative Coupling Reaction with p-Amino Benzophenone. Biomed. Chem. Sci. 2023, 2 (2), 83–89.https://
doi.org/10.48112/bcs.v2i2.455.
4.	 Boutou, E.; Virgiliou, C.; Seliniotaki, A. K.; Lithoxopoulou, M.; Mataftsi, A.; Ziakas, N.; et al. A Hydro-
philic Interaction Liquid Chromatography–Tandem Mass Spectrometry Method for the Determination of 
Phenylephrine in Dried Blood Spots from Preterm Infants. J. Chromatogr. B 2022, 1190,123084.https://doi.
org/10.1016/j.jchromb.2021.123084.
5.	 Ahmed, H. H.; Mohammed, S. A. Development of Two Simple Spectrophotometric Methods to Assay 
Phenylephrine-HCl as Pure Form and in Its Drug Forms. J. Turk. Chem. Soc., Sect. A: Chem. 2023, 10 (3), 
677–688. https://doi.org/10.18596/jotcsa.1260666.
6.	 Abbas, A. H.; Al-Sabha, T. N.; Al-Mtwaiti, S. M. J. Spectrophotometric Determination of Adrenaline, 
Phenylephrine Hydrochloride, and Terbutaline Sulfate Using the Gibbs Reagent. J. Anal. Chem. 2024, 79 
(6), 784–797. https://doi.org/10.1134/S1061934824700163.
7.	 Ebrahimi, M.; Sohrab, M. R.; Motiee, F.; Davallo, M. Rapid Simultaneous Spectrophotometric De-
termination of Acetaminophen, Phenylephrine, and Guaifenesin in a Cold Syrup Formulation Based on 
Continuous Wavelet Transform and First Derivative Transform Methods. Optik 2021, 230, 166323. https://
doi.org/10.1016/j.ijleo.2021.166323.
8.	 Abdulsattar, J. O.; Hadi, H. Paper Microfluidic Device and Spectrophotometry Methods for Colori-
metric Detection of Phenylephrine Hydrochloride in Pure and Pharmaceutical Preparations. Bull. Chem. 
Soc. Ethiop. 2022, 36 (4), 727–736. https://doi.org/10.4314/bcse.v36i4.1.
9.	 Havrylenko, O.; Kondratova, Y.; Ivanets, L.; Berdey, I.; Logoyda, L. Optimization of HPLC Methods 
for the Development of Quality Control Methods of Combined Powder Formulations with Paracetamol, 
Phenylephrine Hydrochloride, Pheniramine Maleate. BMC Chem. 2025, https://doi.org/10.1186/s13065-
025-01488-0.
10.	 Barabde, G.; Pataskar, P.; Gaikar, T.; Bagul, V.; Patil, T. Development and Validation of Fast, Simple 
RP-HPLC Method for Simultaneous Estimation of Brompheniramine, Dextromethorphan HBr and Phenyl-
ephrine HCl in Pharmaceutical Dosage Form. J. Appl. Chem. 2022, 15 (8), 109–119.
11.	 Kelani, K. M.; Fayez, Y. M.; Abdel-Raoof, A. M.; Fekry, R. A.; Hassan, S. A. Development of an Eco-
Friendly HPLC Method for the Stability Indicating Assay of Binary Mixture of Ibuprofen and Phenylephrine. 
BMC Chem. 2023, 17 (1), 1–12. https://doi.org/10.1186/s13065-023-01056-4.
12.	 Hamed, S. L.; Qassim, B. B. New Green Modalities of Flow Injection Technology for Assaying Anti-Al-
lergic Drugs in Pharmaceutics and Biological Samples. Ibn AL-Haitham J. Pure Appl. Sci. 2023, 36 (4). 
https://doi.org/10.30526/36.4.3115.
13.	 Al-Abachi, M. Q.; Abed, S. S. Flow Injection–Spectrophotometric Determination of Phenylephrine Hy-
drochloride and Amoxicillin Trihydrate in Pharmaceutical Preparations. J. Al-Nahrain Univ. Sci. 2013, 16 
(1), 42–52. https://doi.org/10.22401/jnus.16.1.07.
14.	 Buleandră, M.; Pătrașcu, A. A.; Popa, D. E.; David, I. G.; Badea, I. A.; Ciucu, A. A. Facile Electro-
chemical Sensor for Sensitive and Selective Determination of Guaifenesin, Phenylephrine, and Parac-
etamol on Electrochemically Pretreated Pencil Graphite Electrode. Micromachines 2022, 13 (8). https://
doi.org/10.3390/mi13081213.
15.	 Rajanathan, R.; Pedersen, T. M.; Thomsen, M. B.; Botker, H. E.; Matchkov, V. V. Phenylephrine-In-
duced Cardiovascular Changes in the Anesthetized Mouse: An Integrated Assessment of in vivo Hemody-
namics Under Conditions of Controlled Heart Rate. Front. Physiol. 2022, 13 (February), 1–12. https://doi.
org/10.3389/fphys.2022.831724.
16.	 Hasan, S. H.; Othman, N. S.; Surchi, K. M. Determination of Phenylephrine-HCl Using Conductometric 
Titration Method. Curr. Anal. Chem. 2015, 12 (4), 330–334. https://doi.org/10.2174/15734129126661511
26205443.



MOCA Volume 20, No 4, 2025 p. 300-310
17.	 Othman, N. S.; Abdul Fatah, N. T. Spectrophotometric Determination of Phenylephrine Hydrochloride 
by Coupling with Diazotized 2-Aminobenzothiazole. Rafidain J. Sci. 2009, 20 (4E), 69–81.
18.	 Al-Sabha, T. N. Spectrophotometric Assay of Phenylephrine Hydrochloride Using 4-Aminoantipyrine 
and Copper (II). Jordan J. Pharm. Sci. 2011, 4 (1), 9–19
19.	 Mzban, Q.; Bahjat, S.; Hassan, M. J. M. Dispersive Liquid–Liquid Microextraction and Spectropho-
tometric Determination of Cefazone and Phenylephrine Hydrochloride in Their Pure Forms and Phar-
maceutical Preparations. Plantarchiv. 2020, 20 (2), 6771–6777. http://www.plantarchives.org/20-2/6771-
6777%20(6664).pdf.
20.	 Alteemi, H. S.; Kadim, K. H. Colorimetric Determination of Phenylephrine Hydrochloride Drug by 
Diazotization Reaction. J. Phys.: Conf. Ser. 2020, 1664 (1), 012097. IOP Publishing. http://0.33899/
rjs.2020.166310.
21.	 Ahmed, H. H.; Mohammed, S. A. Development of spectrophotometric method to assay phenylephrine 
hydrochloride in pure and in its pharmaceutical forms using diazotized sulphanilic acid. Rev. Politec. 2024, 
53 (1), 39–46. https://doi.org/10.33333/rp.vol53n1.04.
22.	 Sharif, A. N.; Mohammed, A. A. Spectrophotometric determination of phenylephrine macromole-
cule by coupling with diazotized 4-bromo aniline. Macromol. Symp. 2025, 414 (1), 2400214. https://doi.
org/10.1002/masy.202400214.
23.	 Hattab, A.; Ahmed, A.-M.; Anwer, S. M. Spectrophotometric determination of phenylephrine hydrochlo-
ride in pharmaceutical preparations by oxidative coupling reaction. Int. J. Drug Deliv. Technol. 2020, 10 (3), 
323–327. https://doi.org/10.25258/ijddt.10.3.2.
24.	 Taha, H. K. A.; Al-Rufaie, M. M.; Motaweq, Z. Y. Utility of n-bromo succinamide for the spectrophoto-
metric determination of phenylephrine hydrochloride in pharmaceutical formulations. Lat. Am. J. Pharm. 
2021, 40, 27–33.
25.	 Aljeboree, A. M.; Alshirifi, A. N. Determination of phenylephrine hydrochloride and amoxicillin in a 
binary mixture using derivative spectrophotometry methods. Int. J. Pharm. Qual. Assur. 2019, 10 (3), 168–
177. https://doi.org/10.25258/ijpqa.10.3.10.
26.	 Sabr, M. W.; Ali, D. S.; Smaoui, S.; D’Amore, T. Chemometrics-assisted spectrophotometric method 
for the simultaneous determination of phenylephrine hydrochloride, chlorpheniramine maleate and parac-
etamol. J. Pharmacol. Toxicol. Methods 2025, 133, 107741. https://doi.org/10.1016/j.vascn.2025.107741.
27.	 Othman, N. S.; Hasan, S. H.; Surchi, K. M. Using of diazotized 2,4-dinitroaniline in spectrophotometric 
estimation of phenylephrine hydrochloride. Rafidain J. Sci. 2020, 29 (3), 37–46. https://doi.org/10.33899/
rjs.2020.166310.
28.	 Aljeboree, A. M.; Alshirifi, A. N. Colorimetric determination of phenylephrine hydrochloride drug using 
4-aminoantipyrine: Stability and higher sensitivity. J. Pharm. Sci. Res. 2018, 10 (7), 1774–1779.
29.	 Xu, X.; Liu, B.; Yang, Y.; Wang, S.-F. Synthesis of 3,4,5-trimethoxyaniline. Chem. Ind. For. Prod. 2013, 
33 (4), 93–100. https://doi.org/10.3969/j.issn.0253-2417.2013.04.018.
30.	 Hassan, A. H. E.; Wang, C. Y.; Lee, H. J.; Jung, S. J.; Kim, Y. J.; Cho, S. B.; Lee, C. H.; Ham, G.; 
Oh, T.; Lee, S. K.; Lee, Y. S. Scaffold hopping of N-benzyl-3,4,5-trimethoxyaniline: 5,6,7-trimethoxyflavan 
derivatives as novel potential anticancer agents modulating Hippo signaling pathway. Eur. J. Med. Chem. 
2023, 256, 115421. https://doi.org/10.1016/j.ejmech.2023.115421
31.	 Chira, A.; Bucur, B.; Radu, G.-L. Electrodeposited organic layers formed from aryl diazonium salts for 
inhibition of copper corrosion. Materials 2017, 10 (3), 235. https://doi.org/10.3390/ma10030235.
32.	 32. Qadir, G. S.; Othman, N. S.; Al-Taee, A. T. Spectrophotometric determination of procaine hydro-
chloride using oxidative coupling and cloud point extraction. Bull. Chem. Soc. Ethiop. 2025, 39 (1), 1–13. 
https://doi.org/10.4314/bcse.v39i1.1.
33.	 Al-Saadi, M. R.; Al-Garawi, Z. S.; Thani, M. Promising technique, cloud point extraction: Technology & ap-
plications. J. Phys.: Conf. Ser. 2021, 1853 (1), 012064. https://doi.org/10.1088/1742-6596/1853/1/012064.
34.	 Mandal, S.; Lahiri, S. A review on extraction, preconcentration and speciation of metal ions by sustain-
able cloud point extraction. Microchem. J. 2022, 175, 107150. https://doi.org/10.1016/j.microc.2021.107150.
35.	 Delevie, R. Principles of Quantitative Chemical Analysis, International ed.; McGraw-Hill: Singapore, 
1997; pp 495–502. https://www.amazon.com/Principles-Quantitative-Chemical-Analysis-Robert/
dp/0070163626.
36.	 Hargis, L. G. Analytical Chemistry: Principles and Techniques; Prentice Hall International: London, 
1988; pp 424–427.
37.	 Sarsam, L. A.; Al-Sabha, T. N. Application of cloud point in spectrophotometric determination of drugs, 
overview. Sci. J. Fac. Sci.-Sirte Univ. 2024, 4 (1), 98–108. .https://doi.org/10.37375/sjfssu.v4i1.1798.
38.	 Christian, G. D.; Dasgupta, P. K.; Schug, K. Analytical Chemistry, 7th ed.; John Wiley & Sons, Inc.: 
Hoboken, NJ, 2014; ISBN 978-1-118-80527-5.
39.	 Hussein, A. M.; Othman, N. S. Determination of phenylephrine-HCl by applying cloud point extraction 
method using diazotized p-nitroaniline and Triton-X-114. Alger. J. Mater. Chem. 2022, 5, 41–50. https://
doi.org/10.5281/zenodo.7106144.



MOCA Volume 20, No 4, 2025 p. 300-310
40.	 Saleem, K. A.; Fakhre, N.; Qader, H. A. Simultaneous determination of chlorhexidine and triclosan in 
some pharmaceutical personal care products using Q-absorbance ratio spectra and H-point standard addition 
methods. Adv. J. Chem., Sect. A 2024, 7 (6), 740–757. https://doi.org/10.48309/AJCA.2024.456004.1518.
41.	 Nowak, P.; Wietecha-Posłuszny, R.; Pawliszyn, J. White analytical chemistry: An approach to reconcile 
the principles of green analytical chemistry and functionality. TrAC, Trends Anal. Chem. 2021, 138, 116223. 
https://doi.org/10.1016/j.trac.2021.116223.
42.	 Płotka-Wasylka, J. A new tool for the evaluation of the analytical procedure: Green analytical procedure 
index. Talanta 2018, 181, 204–209. https://doi.org/10.1016/j.talanta.2018.01.013.
43.	 El-Masry, A. A.; El-Wasseef, D. R.; Eid, M.; Shehata, I. A.; Zeid, A. M. Development of three ecological 
spectroscopic methods for analysis of betrixaban either alone or in mixture with lercanidipine: Greenness 
assessment. R. Soc. Open Sci. 2022, 9, 211457. https://doi.org/10.1098/rsos.211457.
44.	 Al-Samarrai, M. F. H.; Lafta, M. Z.; Al-Abbasee, M. J. T.; Muhammad, O. J. Development and validation 
of a RP-HPLC method for simultaneous quantification of paracetamol and phenylephrine hydrochloride. 
Int. J. Des. Nat. Ecodyn. 2024, 19 (1), 275–280. https://doi.org/10.18280/ijdne.190130.
45.	 Pena-Pereira, F.; Wojnowski, W.; Tobiszewski, M. Agree-analytical greenness metric approach and 
software. Anal. Chem. 2020, 92 (14), 10076–10082. https://doi.org/10.1021/acs.analchem.0c01887.


