
INTRODUCTION
8-Hydroxyquinoline (8HQ) (Figure 1a), derivative of a 
quinolone originating in plants also from synthesis, has been 
utilized in agriculture as a fungicide and a preservative in 
the textile, paper and wood industries. 8-hydroxyquinoline 
possesses potent coordinating capacity and best metal estimate 
properties, which means it is most utilized of analytical and 
separation goal also of chelation metal.1,2 Metoclopramide 
hydrochloride (MCP) that chemical formula (C14H22ClN3O2, 
HCl) and (354.3 gm/mol) molecular weight. IUPAC is 
4-amino-5-chloro-N-(2- 17 diethyl amino) ethyl-2-methoxy 
benzamide,3-5 as appear in Figure 1a. MCP drug is an odorless 
powder crystalline white. MCP about 1-mg at 25℃ soluble in 
0.7 gm of water, and 3 gm of it is ethanol soluble (96%), 55 gm in 
(90%) chloroform and soluble in diluted HCl that is practically 
soluble in ether. MCP drug have ionization constant by values 
of (pK1) 0.42 and (pK2) 9.71.6-9 Different analytical methods 
have identified cited drugs, including chemometric-assisted 

tech high-performance liquid chromatography (HPLC), 
Spectrofluorimetric, spectro-photometric, potentiometric, 
GCMS and LCMS.10-20 In this research, one spectral way was 
utilized to estimate MCP drug utilizing color reagents like 
diazotzil reaction by 8-hydroxyninol as a coupling agent to 
form azo-dye at room temperature.

MATERIALS AND METHODS

Reagents 
All chemicals utilized were of analytical grade reagent. 
Metoclopramide hydrochloride solution (100 mg/L). prepare 
by dissolving of MCP about 0. 01 g in distilled water in a 
volume 100 mL an elementary flask. Appropriate dilution 
of the stander solution by DW prepared solution working of 
MCP drug. Solution of 8-Hydroxyquinoline (0.3%). It was 
prepared via dissolving of reagent 8- hydroxyquinoline 0.3 g 
in 5 mL acetic acid and completed the volume to 100 mL via 
distilled water. Solution Sodium nitrite the solution prepares 
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via dissolving sodium nitrite 0.1 g of in 100 mL distilled water 
solution of sulphamic acid solution, 3% (w/v). This solution 
was prepared via dissolving Sulphamic acid solution 3.0 g in 
100 mL distilled water. A solution of concentration 0.1 N) was 
prepared from the HCl acid and base NaOH and NaNO2 in 
(100 mL) distilled water.
Sensitive
The proposed way’s sensitivity was calculated by calculating 
a limit of Detection (LoD) and quantifying (LoQ) for a drug. 
Where the drug concentration is expressed as 3(S/N), and LOQ 
is also expressed 10(S/N) ratio, so it was calculated through 
the following equations

Accuracy
Accuracy was calculated by measuring medication samples of 
1.0 to 20.0 mg/L during one day, where one reading is repeated 
thrice. where accuracy is (RSD%) relative standard deviation 
Precision
The relative error (Er%) was determined as well as the recovery 
rate for the results reached to obtain accurate results for the 
proposed method.
Selectivity
To make sure that the proposed method is highly selective 
through the use of common materials called excipients such 
as starch, glucose, cellulose, lactose and PVP, where their 
concentration is ten times the concentration of the drug used.
Calculation of the Calibration Curve
A series of solutions with a volume (10 mL) of MCP drug 
1–20 mg/L was prepared, where 1-mL of hydrochloric acid 
solution and 1-mL of sodium nitrite were added. The mixture 
was shaken well for 2 minutes. After that 0.5 mL of sulphamic 
acid solution was added with occasional shaking for 5 minutes, 
followed by the addition of 3 mL 8-hydroxyquinoline, the 
solution agitated for 2 minutes at room temperature, and 2 mL 
of 1M NaOH were added. The volume was supplemented with 
distilled water to the mark where the maximum absorption of 
the formed azo dye was at a wavelength of 533 nm. Where 
through the calibration curve it was found that it obeys Law 
Beer-Lambert law, as shown in Table 1 and Figure 2.

RESULT AND DISCUSSION 

Preparation of Azo Dye
Metoclopramide hydrochloride MCP was reacted with a 
solution of NaNO2 in an acidic medium, to form a diazonium 
salt through a reaction called a diazotization reaction. After 
the formation of the diazonium salt, it is combined with 
8-hydroxyquinoline as a coupling agent in an alkaline medium, 
resulting in a color resulting from forming an azo dye as shown 
in Scheme 1.
Optimization of Reaction Conditions

Effect of concentration acid 
different concentrations of acid about (0.2 - 0.9 M) of 
hydrochloride acid have been used for the common assay; 
it found the best absorbance and selectivity when using the 
0.3 Mconcentration of hydrochloride acid as shown in Figure 
3. The effect of several acids was too studied utilizing nitric, 
hydrochloric, phosphoric, sulfuric acid (0.3 M).21-23 Found 
hydrochloride acid the most excellent acid, to give the 
maximum absorption and sensitivity as appeared in (Figure 4)
Effect of volume sodium nitrite 
The effect of the amount of NaNO2 was studied by taking 
different volumes (0.1–2) mL of sodium nitrite solution. 
Through the results shown in Figure 5, the volume of 1-mL 
NaNO2 solution gives high intensity and stability to the 
color formed, so it was adopted reaction for the diazotization 
method.1, 6, 24, 25

Effect of amount 8-hydroxyquinoline 
The effect of a 8-hydroxyquinolin reagent was studied 
through the use of different volumes (0.5–4) mL of the 
8-hydroxyquinoline drug used. Through the results shown 
in Figure 6, the volume (3 mL) gives the best stability for the 
formed azo dye, and the color is stable, giving high absorbance 
and sensitivity.26-28

Effect of time 
The data appear in Figure 7 that explain, azo dye give 
maximum absorption and best sensitivity after 10 minute and 
the color remains stable about 1-hour, this means the high 
stability of the complex.11

Figure 1: Chemical structure of a) 8-Hydroxyquinoline, b) 
Metoclopramide hydrochloride and
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Figure 2: Calibration curve of metoclopramide hydrochloride
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Table 1: Statistical of calibration curve for several concentrations of 
Metoclopramide hydrochloride drug

Factors Proposed method
λmax (nm) 533
Law Beer Lambert (mg/L) 1–20
Color Orange 
Regression equation (Y = m X + C)
Intercept (C) 0.00927
Slope (m) 0.05582
Correlation coefficient (r2) 0.9997
standard deviation (SD) 0.511
(RSD%) 0.71
limit of Detection LOD (μg mL−1) 0.274
limit of Quantitation LOQ (μg mL−1) 0.915

NaNO2

8-Hydroxy quinoline

N

R1

H3CO

NH2

Cl
HCl

R1

H3CO

N2
+

Cl

MCP diazonium salt

N
N

R1

H3CO Cl

MCP - HCl

OH

N

OH

Scheme 1: Proposed mechanism of the reaction between 
metoclopramide hydrochloride and 8-hydroxyquinoline to formation 

azo dye.
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Figure 3: Effect of several concentration of hydrochloric acid
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Figure 4: Effect of several type of acid
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Figure 5: Effect of volume of NaNO2
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Figure 7: Effect stability time of color complex

Table 2: Determination of MCP drug in several excipients utilizing the 
proposed and official method 

Recovery %Eerr %
Conc. Of MCP (mg L-1 )

Excipients
Foundpresent

101.91.9610.210glucose
100.90.9910.110starch
98.98-1.019.910Lactose
102.92.9110.310talc 
103.83.8410.410PVP

Interference 
 The effect of several excipients that present with (MCP-HCl) 
in pharmaceutical preparations like glucose, lactose, talc, 
starch, and (PVP) was studied via utilizing solution having 
10 mg/L of MCP drug but an excess quantity (excess 10-fold) 
of each excipient. The data appear in Table 2 and found none 
interference of the excipients.15, 29, 30

Application of the method 
The proposed method was successfully useful to estimate 
MCP drug in its pharmaceutical preparations (syrup, tablet, 
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and capsule). The data in Table 3 indicate a best recovery and 
best relative error.31, 32

CONCLUSION 
This study relied on developing a method for estimating 
MCP drug by spectrophotometric method, as the proposed 
method was inexpensive, sensitive, simple, and with higher 
selectivity. Through the calibration curve, it was found that it 
obeys Beer-Lambert. The volume 3 mL of 8-hydroxyquinoline 
gives the best stability for the formed azo dye, and the color 
is stable, giving high absorbance and sensitivity and the color 
remains stable for about 1-hour which means the complex’s 
high stability plex. 

REFERENCE 
1. Mashkour MS , Kahlol MK, Al-Hasnawi SW . Colorimetric 

determination of metoclopramide hydrochloride and glutathione 
by using 1,2 naphthaquinolinc-4-sulphonate sodium reagents. 
Research Journal of Pharmacy and Technology. 2018; 11(8):3290-
3294.

2. Raghad SA. Spectrophotometric Determination of Nitrazepam 
in Pharmaceutical Tablets by Oxidative Coupling Reaction 
with Pyrocatechol. J. of university of anbar for pure science. 
2009;3(3): 1-2.

3. Alkaim AF, Ajobree AM . White marble as an alternative 
surface for removal of toxic dyes (Methylene blue) from Aqueous 
solutions. International Journal of Advanced Science and 
Technology. 2020; 29(5):5470-5479.

4. Zaied AM, Ali TB, Aseel MA, Ayad FA. Adsorption and removal 
of textile dye (methylene blue mb) from aqueous solution by 
activated carbon as a model (apricot stone source waste) of 
plant role in environmental enhancement. Plant Archives. 
2019;19: 910-914.

5. Wared SHH, Radia ND . Synthesis and characterization of 
sodium alginate-g-polyacrylic acid hydrogel and its application 
for crystal violet dye adsorption International Journal of Drug 
Delivery Technology. 2021; 11(2):56-565.

6. Aljeboree AM, Alkaim AF. Comparative removal of three textile 
dyes from aqueous solutions by adsorption : As a model (corn-
cob source waste) of plants role in environmental enhancement. 

Plant Archives.2019; 19(1):1613-1620.
7. Kolahalam LA. Review on nanomaterials: Synthesis and 

applications. Materials Today: Proceedings. 2019; 18:2182-2190.
8. Aseel MA, Falah HH , Ayad FA .Removal of textile dye (methylene 

blue mb) from aqueous solution by activated carbon as a model 
(corn-cob source waste of plant): As a model of environmental 
enhancement. Plant Archives. 2019;19: 906-909.

9. Alkaim AF, Ajobree AM. White marble as an alternative 
surface for removal of toxic dyes (Methylene blue) from Aqueous 
solutions. International Journal of Advanced Science and 
Technology.2020; 29(5):5470-5479.

10. Nadher D R, Ahmed B M , Ghufran A M, Abeer S , Usama S A, 
Marwah A S, Aseel M A , Firas H A .Removal of Rose Bengal 
Dye from Aqueous Solution using Low Cost (SA-g-PAAc) 
Hydrogel: Equilibrium and Kinetic Study. International Journal 
of Drug Delivery Technology. 2022; 12(3):957-960.

11. Al-Mashhadani Z I. Antibiotics Removal by Adsorption onto 
Eco-friendly Surface: Characterization and Kinetic Study. 
International Journal of Pharmaceutical Quality Assurance. 
2021; 12(4):252-255.

12. Nadher DR, Suhair MHK, Hadeer J , Russul R A, Samar E I , 
Mohammed S A , Sukaina T G , Aseel M A . Role of Hydrogel 
and Study of its High-Efficiency to Removal Streptomycin drug 
from Aqueous Solutions. International Journal of Pharmaceutical 
Quality Assurance. 2022; 13(2): 160-163.

13. Aljeboree AM, Alkaim AF, Loay A, Algburi HM. Photocatalytic 
degradation of textile dye cristal violet wastewater using zinc 
oxide as a model of pharmaceutical threat reductions. Journal 
of Global Pharma Technology. 2019;11(2):138-143.

14. Abdtawfeeq TH, Farhan ZA, Al-Majdi K, Jawad MA, Zabibah 
RS, Riadi Y, Hadrawi SK, AL-Alwany A, Shams MA, 
Ultrasound-Assisted and One-Pot Synthesis of New Fe3 O4 /
Mo-MOF Magnetic Nano Polymer as a Strong Antimicrobial 
Agent and Efficient Nanocatalyst in the Multicomponent 
Synthesis of Novel Pyrano[2,3-d]pyrimidines Derivatives, 2023, 
33 (2): 472– 483, DOI: 10.1007/s10904-022-02514-7

15. Bash i r  AT.  S pec t rophotome t r ic  De te r mina t ion o f 
Chloramphenicol in Pharmaceutical Preparations. Journal of 
Education and Science. 2018; 27(3):19-35.

16. Mohamed G .Spectrophotometric Determination of Diazepam 
via Charge Transfer Complex Formation Reaction. Journal of 
Pharmacy Research. 2014; 8(10):1503-1509.

17. Rad MS, Sheikhia S . Development of a Highly Sensitive and 
Selective Spectrophotometric Method for the Determination 
of Carvedilol in Pharmaceutical and Urine. RSC Adv. 2014; 4: 
0816-40823.

18. Hassouna M, Issa YM ,Zayed AG.Spectrophotometric 
Determination of Furosemide Drug in Different Formulations 
Using Schiff’s Bases. Forensic Res Criminol Int J . 2015; 1(6):22-
32.

19. Adegoke OA , Thomas OE , Emmanuel SN . Colorimetric 
determination of olanzapine via charge-transfer complexation 
with chloranilic acid. Journal of Taibah University for Science. 
2016; 10(5):651-663.

20. Raeed M., Qadir AA. Spectrophotometric Assay of Pyridoxine 
Hydrochloride (Vitamin B6) in Pharmaceutical Preparations 
and Serum Via Arsenazo III- Cerium (III) Reactio. Raf. Jour. 
Sci. 2008;19(2): 28-41.

21. Al-Shaalan NH. Determination of phenylephrine hydrochloride 
and chlorpheniramine maleate in binary mixture using 

Table 3: Determination of MCP in some formulations utilizing the 
official and proposed method

Recovery%Eerr %
Conc. Of MCP(mg L-1)Pharmaceutical 

preparation Foundpresent

98.18-1.81224.9115metoclopramide-
hydrochloric acid 
tablets 5 mg , Iraq

101.7-1.77710.18110

96.87-3.12919.39320

98.641-1.3584.9335metoclopramide-
hydrochloric acid 
tablets 5 mg , Iran

101.791.79710.18310

95.375-4.624319.11620

103.213.2135.1665metoclopramide-
hydrochloric acid 
capsule 10 mg Iran

108.958.9510.98310

100.610.61120.12320

104.74.7615.2505metoclopramide-
hydrochloric acid 
syrup 50 mg

100.40.49710.05010

97.556-2.44319.52320



 Exploiting the Diazotization Reaction for Determination of Metoclopramide-hydrochloric acid 

IJDDT, Volume 13 Issue 2, April - June 2023 Page 707

chemometric-assisted spectrophotometric and high-performance 
liquid chromatographic-UV methods. Journal of Saudi Chemical 
Society.2010;14: 15-21.

22. Tulasamma P, Venkateswarlu P . Spectrophotometric 
determination of nifedipine in pharmaceutical formulations, 
serum and urine samples via oxidative coupling reaction. 
Arabian Journal of Chemistry.2016; 9: S1603-S1609

23. Aljeboree AM, Alkaim AF. Role of plant wastes as an ecofriendly 
for pollutants (crystal violet dye) removal from aqueous 
solutions. Plant Archives. 2019; 19:902-905.

24. Aljeboree AM, Alshirifi AN, Alkaim AF. Activated carbon (as 
a waste plant sources)-clay micro/nanocomposite as effective 
adsorbent: Process optimization for ultrasound-assisted 
adsorption removal of amoxicillin drug. Plant Archives.2019;19: 
915 – 919.

25. Zuhair A, Khammas HA, New Visible Spectrophotometric 
Approach for Mutual Determination of Amoxicillin and 
Metoclopramide Hydrochloride in Pharmaceuticals After Cloud 
Point Extraction Science Journal of Analytical Chemistry. 2016; 
4(5): 66-76.

26. Zakaria S, Abdul-Aleem Z, Othman N. Spectrophotometric 
Determination of Vitamin B6 in Pure and Pharmaceutical 
Formulations with Diazotized Metoclopramide Hydrochloride. 

International Journal of Drug Delivery Technology. 2021; 11(3): 
787-792.

27. Bashir A .Spectrophotometric Determination of Chloramphenicol 
in Pharmaceutical Preparations. Journal of Education and 
Science.2013; 27(3): 19-35.

28. Al-Ameri S. Spectrophotometric determination of adrenaline 
in pharmaceutical preparations. Arabian Journal of Chemistry. 
2016;9(2): S1000-S1004.

29. Mouyed Q, Wasan S. Spectrophotometric Determination 
of Chloramphenicol in Pharmaceutical Preparations. Iraqi 
NaƟonal Journal of Chemistry. 2014; 55: 231-242 .

30. Ahmed F, Ashraff AM ,Hasan FA, A New Spectrophotometric 
Method to Determine Vitamin B6 in Pharmaceutical Formation 
Samples Using a Micelle Form. IOP Conf. Series: Journal of 
Physics: Conf. Series 2019;1234: 012087.

31. Hoidy WH, Synthesis, characterization and evaluation of 
biological activity of corn oil-based difatty acyl carbamodithioic 
acid. Research Journal of Pharmacy and Technology, 2020; 
13(4):1931-1935.

32. Aljeboree AM, Alshirifi AN. Spectrophotometric determination 
of phenylephrine hydrochloride drug in the existence of 
4-aminoantipyrine: Statistical study. International Journal of 
Pharmaceutical Research.2018; 10(4): 576-584.


