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Abstract

A simple, accurate, and sensitive colorimetric method for determining Mebeverine HCL. Pure and pharmaceutical
preparations have been developed. The method is based on the formation of an ion-association combination between
picric acid and the medication. The range was measured with the maximum absorption at 382.00 nm. With a molar
absorptivity of 3.41x10* Mol L-icm, a relative standard deviation (RSD %) of 0.6430 percent, a mean recovery of
90.776-98.055%, and a correlation value of Between 1.0 and 30.0 ug/ml, the beer's law is observed (r2 = 0.990). This
method successfully identified mebeverine HCL in pharmaceutical formulations and bulk.
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1. Introduction

The Mebeverine hydrochloride (MBV) chemical formula is C25 H35 NO 5, and its molecular weight is 466 g/mol. Itis a
white, crystalline powder. It is nearly insoluble in diethyl ether () but easily soluble in water and 96% ethanol.
Mebeverine hydrochloride is known by its IUPAC nomenclature 4-(ethyl(1-(4-methoxyphenyl) propan-2-yl) amino)
butyl 3,4-dimethoxybenzoate. It works directly on the gastrointestinal system to relax spasms and mostly helps with
colonic spasms (3. To treat gastrointestinal spasmodic, including irritable bowel syndrome, Mebeverine is frequently
utilized as a relaxant (3).

Figure 1 Chemical Structure of Mebeverine Hydrochloride

Numerous analytical techniques, such as spectrophotometry (4-10), Spectroscopy of construction (11, and high-
performance liquid chromatography (12-19), J[on-specific electrodes (29, and electrodes made of carbon paste (21 have
been found through a literature search for the quantification of MBV pharmaceutical dosage forms. Establishing a
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simple, quick, precise, and accurate method for determining mebeverine HCl in pharmaceutical formulations and bulk
is the aim of the study.

2. Material and reagent

e 0.01 grams of MBV were dissolved in DI chloro methane (DCM) to create a stock solution.
e Picricacid (2.150x10-*M) was prepared by dissolving (0.2 gm) in 50 ml DCM in a volumetric flask 50.

2.1. The suggested course of action

Fill a volumetric flask with 0.1-3 ml of the standard solution MBV. Fill each flask with 2 ml of picric acid solution, then
stir and dilute with DI chloro methane to volume. For half an hour, leave the solution in the dark. Compare the
absorbance at 382 nm to the blank that was prepared at the same time.

2.2. Procedure for pharmaceutical preparations

The tablets were finely pulverized and weighed. A 100 ml volumetric flask was filled with precisely weighed portions
of powder equal to 100 mg of MBV. The powder was dissolved and filled to the mark with DI chloro methane to achieve
100 mg/ml. The mixture was filtered through after being swirled for ten minutes on 0.5 filter paper and then filled to
the mark with the same solvent.

3. Results and discussion

The MBV solution was scanned using a U.V. spectrophotometer in the 200-400 nm range. The results showed that the
MBV had the highest absorbance at 382 nm, which, as illustrated in Fig (2), was used as the precise wavelength to
calculate the drag.

As

Figure 2 Absorption spectra of picric acid (1.754x10-2M) and the colorful compound (2.150x10-5 M) 0f MBV

3.1. Enhancement of the experimental environment

The circumstances of the reaction were adjusted, and several factors influencing the intensity of the complex's
absorption were investigated.

3.2. Impact of the concentration in picric acid

Various amounts ranging from 1 to 5 milliliters were extracted from the legend. Volume 5 produced extremely strong
absorption, as seen in Fig (3), while at max 382 nm, volume 2ml yielded the highest absorption intensity.
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Figure 3 Impact of varying 1.754x10-2 M picric acid volumes on the complex's absorption between picric acid and
MBV
3.2.1. Time's impact

Following a reaction between MBV and picric acid, the color intensity achieved its maximum absorption for 30 minutes.
Consequently, thirty minutes of development time was chosen for later usage. The results are shown in figure (4):
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Figure 4 Impact of Duration on MBV Absorption

3.2.2. Selecting an organic solvent

To determine which organic solvent would provide a blank with low absorption and high absorbance, Tests were
carried out with a range of organic solvents, including dichloroethane, dichloromethane, chloroform, acetone, and ether.
Dichloromethane provided the highest absorbance and was chosen above other solvents due to its selectivity.

3.3. The impact About temperature

Since DCM, the solvent used has a boiling point, the impact of temperature on complex stability was not investigated.
Below 40 °C.

3.3.1. Graph of calibration

Under optimal conditions, a linear calibration graph covering the concentration range of 1-30 pg/ml was generated for
the determination of MBV. The linear regression equation is Y=0.020X+0.178, with a correlation coefficient of 0.990, as
illustrated in Figure (5).
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Figure 5 Calibration Graph for MBV Calculation

3.3.2. Character of the dye product

Using the mole ratio and jobs method Mebeverine and picric acid interaction stoichiometry was investigated. The results
obtained indicate that the drug-ligand reaction follows the % 1:2 drugs/reagent as shown in Fig. (6) and f.7.
Additionally, this confirmed that the response was followed as the course in Figure 6.
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Figure 6 Hypothesized MBV-formation mechanism
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3.3.3. Stability of the ion-pair complexes

It was determined how stable the combination that developed between MBV and picric acid was. Even so, it took only
30 minutes and 20 degrees Celsius to get consistent observing readings. For at least two hours, the generated compound
remained stable with no change in absorbance. The stability of the developing complex was corroborated by the
conditional constant, which was determined to be 3.949x103 by the literature (22).

3.4. Assessment of the suggested approach

3.4.1. Preciseness and accuracy

Based on recovery values ranging from 94.85 to 99.31%, the evaluation of the three concentration levels showed that
the recommended method was accurate. Furthermore, the process appeared to be highly exact based on the low R.S.D.%
values (0.4076-2.949) %.

Table 1 RSD and recovery values for the drug

N | Con.In pg/ml | Found | R.S.D % | Recovery %
11200 1.9646 | 2.949 98.2316
2 | 10.00 9.9317 | 2.006 99.3198
3 | 30.00 28.4559 | 0.4076 | 94.8540

3.4.2. Studies of interference

According to the results, using different drug concentrations up to (2,10,20) pg/ml, 100 pg/ml of each excipient (starch,
glucose, magnesium, stearate, lactose, talk, and acacia) did not interfere with the measurement of MBV.

Table 2 The impact of the interfering elements found in pharmaceutical formulations of the medication is displayed.

Concentration of MBV. pg/ml | Mean Recovery (%)

2 110.1941
10 97.2815
30 94.0776
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3.4.3. Detection limits and quantification

The quantification limits (LOQ) and detection (LOD) were unquestionably set at Where K is the value of LOD = 3 SD/K
and LOQ = 10 SD/K, calibration graph's slop and The standard deviation of five replicate determination readings
obtained under the same conditions but without the medication is known as SD. (22). The LOD and LOQ were determined
to be (0.7718) and (2.5728), respectively, based on these two factors.

3.5. Application of analysis

The results of analyzing MBV in both its pure form and its pharmaceutical formulations using the proposed method
demonstrate that it was a precise and accurate technique. Good precision and consistency were indicated by the low
relative standard deviation (R.S.D%). The mean percent recoveries, which ranged from 97.18 to 99.55, demonstrated
the accuracy of the proposed approach.

Table 3 The outcomes were attained by using the suggested approach

Company | Claimed/ mg | Found | Recovery (%) | R.S.D%

Duspatalin | 135.00 131.21 | 97.180 1.3212
EVACOL 135.00 133.52 | 98.880 1.4901
MEVA 135.00 134.41 | 99.550 1.3801

4., Conclusion

The proposed method demonstrates high accuracy and sensitivity in estimating MBV in pharmaceutical formulations
and bulk materials. The proposed method offers advantages such as the rapid assessment of the drug's purity and
medicinal formulation, along with its simplicity and the absence of heating at 25 °C. The method's extensive linearity
rendered it an advantageous option for pharmaceutical manufacturers. Since the technique did not impede the analysis,
it was advantageous for regular analysis and quality control tests of the drug in tablets and raw materials.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest to be disclosed

References

[1]  Arena MS, Sultana N, Siddiqui FA. A New RP-HPLC Method For Analysis Of Mebeverine Hydrochloride In Raw
Materials And Tablets. Pak ] Pharm Sci 2005;18(2):11-4.

[2] Walash M], Sharaf El-Din MMK, El-Enany NM, Eid MI, Shalan SM. Simultaneous Determination Of Sulpiride And
Mebeverine By HPLC Method Using Fluorescence Detection: Application To Real Human Plasma. Chem Cent ]
2012;6(13):1-12.

[3] Souri E, Aghdami AN, Adib N. A Stability Indicating HPLC Method For Determination Of Mebeverine In The
Presence Of Its Degradation Products And Kinetic Study Of Its Degradation In Oxidative Condition. Res Pharm Sci
2014;9(3):199-206.

[4] M. E.Hassan, A. A Gazy, M. M, Bedair, Colorimetric Determination Of Mebeverine Hydrochloride In Tablets By
Charge Transfer Complexation, (1995), Drug Dev. Ind. Pharm. 1995, 21(5), 633.

[5] T.Rajesh, N.Lakkshmi, A . Ashok Kumar, L. Simultaneous Quantitative Estimation Of Mebeverine Hydrochloride
And Chlordiazepoxide In Capsules Using Spectrophotometry, Nter .J.Of Pharm.And Pharm. Scie 6, (2014), 96.

[6] K. Rajitha, N. Lakshmi Prasanna, G.Vasundhara, R.Naveen, A.Ashok Kumar, U.v Spectrophotometric Method
Development And Validation For The Simultaneous Quantitative Estimation Of Mebeverine Hydrochloride And
Chlordiazepoxide In Capsules, Lnter .J.Of Pharm.And Pharm. Scie 6, (2014), 345.

151



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

International Journal of Science and Research Archive, 2025, 14(01), 146-152

A.A.Othman, RI. Bagary, E.F. Elkady, M.M.EL-Kerdawy, Development And Validation Of Spectrophotometric
Methods For Thsimultaneous Determination Of Mebeverine Hydrochloride And Chlordiazepoxide In Bulk And
Dosage Form, Pharm. Anal. Acta, 2006, 7:8.

T.H.Sonia, A.M.Bahia, A.H.Hashim, A. EL. Asmaa, Determination Of Certain Antispasmodic Drugs As Single
Ingredient, Mebeverine Hydrochloride, And In Two-Component Mixtures, Mebeverine Hydrochloride-Sulpiride
And IsopropamidelodidTrifluoperazine Hydrochloride, 2002, 35(1), 43-61

N.Safila, W.Nimra, N.Safeena, R.Hina, Method Development Of Mebeverine Hydrochloride by Using U.V
Spectrophotometric Method, Lnter .].Of Applied Sci, 2015, 001-005.

K.Sreedhar, C.S.P. Sastry, M.Narayana Reddy, D.G.Sankar, Spectrophotometric Determination of Mebeverine
Hydrochloride, Mikrochim Acta 126,131-135 (1997)

S.E.Marwa, S.E.Manal, S.H.Wafaa, Conductometric And Spectroscopic Determination Of Mebeverine
Hydrochloride And The Solubility Products Of Its lon Recognition Species, Int. ] . Electrochem.Sci,7,(2012), 9781-
9794,

E.Souri, A.Negahban, N.Adib, A Stability Indicating HPLC Method For Determination Of Mebeverine
Hydrochloride In The Presence Of Its Degradation Products And Kinetic Study Of Its Degradation In Oxidative
Condition, Pharm. Sci, June, 2014,9(3), 199-206.

W. Mohamed, M.S.H.Mohie, M.Nahed, E.Manal, Simultaneous Determination Of Sulpiride And Mebeverine By
HPLC Method Using Fluorescence Detection: Application To Real Human Plasma, Chem.Cent.]. 2012,6:13.

E. Souril, A. Negahban Aghdami, N. Adib, A Stability Indicating HPLC Method For Determination Of Mebeverine
In The Presence Of Its Degradation Products And Kinetic Study Of Its Degradation In Oxidative Condition, Pharm.
Scie. ]. 2014, 9(3),199-206.

P.Ravikumar, D.R.V.Krishna, E.Sasikiran, Y.R.Amachandra, Development And Validation Of A Ultra Performance
Liquid Chromatographic Method For Assay Of Mebeverine Hydrochloride, Lnter .J.Of Pharm.And Pharm.
Scie,2014. 6(2).

R.M.Yousssef, Development Of Gradient HPLC-DAD Method For Assay Of Ternary Mixture Containing Amebicide
And Analgesic Drugs, Acta Chromatographic 26,(2014),1, 67-80.

S.Ramadevi, A.Srikanth, K.Ashok, RP-HPLC Method Development And Validation For Simultaneous Quantitative
Estimation Of Mebeverine Hydrochloride And Chlordiazepoxide In Capsules, Lnter .J.Of Pharm.And Pharm. Scie.
2015, (7),20,975-1491.

K. C. Usmangani, M. P. Nishma, A. S. Dimal, A. M Falgun, K. B. Kashyap, Liquid Chromatographic Method For
Simultaneous Quantification Of Alprazolam And Mebeverine In Pharmaceutical Dosage Form, Pharm. Anal. Acta,
2015, 6:6.

K.R.Senthil, S.N.Meyyanathan, B.Gowramma, A New Validated Chiral Rp-Hplc Method For The Determination Of
Stability Of Mebeverine Enantiomers In The Presence Of Its Degradation Products, Lnter .J.Of Pharm.And Pharm,
2015,7(5).

K.Sujana, M.Z.V. Hamuthal,V.S.N. Murthy,N. Shravani, A Novel Validated Analytical Method Development For The
Binary Mixture Of Mebeverine And Chlordiazepoxide In Pharmaceutical Formulation And Its Application To
Stress Studies, Pharm. Anal. Acta, 2015,6:1.

A..S. Muthana, Construction Of Membrane Selective Electrodes For Determination Of Mebeverine Hydrochloride
Drug J. For Pure Sci,2014, (10)3.

Meier P.C and Zund R.E, statistical methods in analytical chemistry 2nd Ed ., A Wiley Interscience publication.
USA .48 and 69 (2000) .

152



