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Abstract: 
Rapid, reproducible and accurate method has been developed for the assay for of mebendazol (MBZ) 

residual assay. The method is based on alkaline hydrolysis of MBZ with sodium hydroxide then oxidation 

with N-bromosuccinimide (NBS) followed by coupling with 4-Bromoaniline (4-BA) to yield a highly 

colored product absorbed at maximum 434 nm. Regression analysis of linearity range was found (0.6-2.8) 

µg.ml
-1

.  The optimum conditions that affect the oxidation were studied. The developed method was found to 

be precise with mean value of relative standard deviation (1.153- 1.303) and accurate with relative error (-

0.5940-1.7821) .The calculated molar absorptivity and sandal sensitivity values of (29825 L.mol
-1

.cm
-1

), 

0.0099 µg.cm
-2

 respectively.  The limit of detection and limit of quantitation were of 0.04696, 0.156548 

µg.ml
-1

 respectively .The suggested method showed good recovery with a mean value of 100.77% for 

analysis of dosage forms. 
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Introduction:  
Mebendazol (MBZ) methyl 5-

benzoylbenzimLdazole-2-carbamate is one of the 

anthelmintic drugs(Fig.1). The principle mode of 

action for Mebendazole is by its inhibitory effect on 

tubulin polymerization which results in the loss of 

cytoplasmic microtules.It is used to treat 

hookworm, pinworm, round worm and mixed of 

infections. MBZ is highly used to treat 

gastrointestinal helming in both humans and 

animals (1). Mebendazole causes degenerative 

changes in intestinal blood cells and worm intestinal 

cells by binding to the collagen-sensitive topline 

site, thus inhibiting polymerization or aggregation 

in microtubules. The loss of microtubules, 

cytoplasm, impairs the absorption of glucose in the 

larval and adult stages of sensitive parasites and 

depletes the glycogen stock. It is available in tablet 

and suspension form. Depending on the type of 

worm to be treated, the dosage varies in adults and 

children (2). 

Various analytical method is found for the 

assay of MBZ in different formulation dosage 

including UV-visible spectrometry (3-7), high- 

performance liquid chromatography (8-11), 

selective membrane sensor (12-14) and 

potentiometric analysis (14). The present work 

stand on oxidation of hydrolyzed MBZ in the 

presence of NBS then coupling with 4-BA to get a 

paled orang complex absorbed at 434 nm at pH 9.  

 

 
Figure 1. Chemical structure of mebendazol 

 

Materials and Methods: 
Apparatus 

 Shimadzu daual beam UV-Visible 1800 

spectrophotometer (Japan)with matched 1-cm 

quartz cell 

 pH meter type BP3001, Trans .Singapore 

 Electronic balance type Sartorius, BL210 S, 

Germany. 

 

 

http://dx.doi.org/10.21123/bsj.2020.17.3.0780
mailto:sumayha.mu@gmail.com
mailto:sallaltakleef535@gmail.com
https://orcid.org/0000-0002-0527-9982
https://orcid.org/0000-0002-7235-8023
https://creativecommons.org/licenses/by/4.0/


Open Access     Baghdad Science Journal                                P-ISSN: 2078-8665 

2020, 17(3):780-786                                                            E-ISSN: 2411-7986 

 

781 

Reagents 

 All chemicals used are of highest purity 

available. MBZ pharmaceutical -grade was gifted 

from” State Company for Drug Industries and 

Medical Appliances Samara-Iraq (SDI)” 

Stock Solution of Mebendazol (100 µg.mL
-1

) 

 0.05 g of MBZ was dissolved with 10 mL 1 M 

NaOH and the volume was adjusted to 500 mL to 

the mark with distilled water in 500 mL volumetric 

flask.  

4-Bromo Aniline (5.8× 10
-3

 M) 

 Reagent solution was prepared by dissolving 0.1 

g from 4-BA in 10 ml of methanol then completed 

the volume to the mark with distilled water in 100 

ml volumetric flask. 

N-Bromosuccinimide Solution (1.1× 10
-2

 M) 

0.1  g from NBS was dissolved with distilled water 

then complete the volume to the 50 mL in a 

volumetric flask.. 

Sodium Hydroxide Solution (1M) 

4 g was weighted from NaOH to prepare 1 M in 100 

ml volumetric flask. 

MBZ Syrup Formulation (100 µg.mL
-1

) 

 This solution was prepared by taking0.5 ml from 

each: Veromx (20 mg.ml
-1

 Belgium) and, 

mebandazol S-awa (20 mg.ml
- 1

 Iraq) dissolved with 

10 ml of 1 M NaOH and complete the volume in 

100 ml volumetric flask. 

 

Recommended Procedure:    

In 5 ml volumetric flask different aliquots (0.6-2.8) 

µg.ml
-1

 from MBZ were added then 0.2 ml from 

5.8× 10
-3 

M 4-NBA followed by 0.3 ml from1.1× 0
-2

 

M NBS was added and the solutions were left for 

about 5 min in 15 °c then dilute it to the mark with 

methanol and recorded the absorbance of the 

colored complex at 434 nm against blank solution. 

Procedures for Pharmaceutical Preparations 

(Suspensions): 

 To apply the suggested spectral method to 

pharmaceutical preparations, equivalent volumes of 

(1, 1.6, 2) µg.ml
-1

 of MBZ commercial were 

transferred to 5 ml volumetric flasks and 

supplemented by applying optimal conditions.   

 

Results and Discussion: 
Spectral Characteristics 

 The procedure contain basic hydrolysis of MBZ 

followed by the addition of 4-BA and the oxidation 

reagent to form orange color derivatives having 

λmax at 434 nm. The other reagent blank have 

practically zero absorbance at this wavelength as 

shown in Fig. 2. The formation of a color complex 

with the reagents was shown in Scheme 1. 

 

 
Figure 2. Absorption spectra of 2 ug\mLof MBZ 

colored complex with p- bromo aniline 

 

 
Scheme 1. Suggested oxidation coupling pathway of MBZ 

 

Optimization 

 Alkaline hydrolysis of BNZ yields primary 

amino group with a bright yellow color solution. 

The oxidation and coupling reaction  was studied at 

different pH media, pH 9 was suitable for best 

absorption values at 434nm(Fig.3).For complete 
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development procedure it was found that best 

volume of 4-BA is 0.2 mL  from (5.8× 10
-3 

M)(Fig.4) , the optimum time  to complete 

oxidation is 5 min(Fig.5), with 0.3 ml of (1.1× 10
-2

  

M )NBS (Fig. 6 ) at 15°C.  To study the effect of 

the order of addition for reagents to obtain the best 

results, it was clear from the study that the order of 

mentioned method gave the best results (drug, 

reagent and oxidative reagent) (Fig.7), otherwise the 

solution was colorless. The study investigated 

different solvents to dilute the solutions, methanol 

appear a suitable for color development           

 
Figure 3. Effect of pH on determination of 

2µg\mL of MBZ 

 

 
Figure 4. Effect of4- BA volume of (5.8 ×10 

-3
M) 

on determination of 2µg \ mL of MBZ 

 

 
Figure 5. Effect the time on determination of 

2µg\mL of MBZ 

 

 
Figure 6. Effect of NBS volume of (1.1× 10 

-2 
M) 

on determination of 2 µg\mL NBZ 

 

 
Figure 7. Effect of addition order on 

determination of 2ppm of MBZ ((D: Drug, R: 

Reagent, O: Oxidative agent) 

 

Calibration and Analytical Data 

 Applying the best condition on the work to 

investigate calibration and optical characteristics for 

different concentration (0.6-2.8) µg.ml
-1

 (A) versus 

absorbance was done and the residual plot showed 

random distribution of error and no presence of 

systematic error (B), (C) represent the comparison 

between real and predicated absorbance value as 

showed in Fig. 8, the statistical data can be seen in 

Table 1. 
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Figure 8. (A) Calibration curve,(B) plot of residual ,(C) predicated y verses concentration . 

 

Table 1. Analytical parameter of calibration 

curve 
Parameter Value 

λmax (nm) 434 

Color  Pale orange 

Dynamic rang(μg. mL
-1

) 0.6-2.8 

Molar absorptivity(L.mol
-1

 .cm
-1

) 29825.3 

Regression equation A = 0.1019X + 0.0344 

Sandell’s Sensitivity (μg.cm
-2

) 0.0099 

Correlation of Linearity (R
2
) 0.9967 

Correlation coefficient (r) 0.9983 

LOD (μg. mL
-1

) 0.0469 

LOQ  (μg. mL
-1

) 0.1565 

 

The Nature of the Colored Product                                                 

The stoichiometry of drug with the reagent was 

studied by Job’s method. The method required to 

prepare same concentration (1.700×10
-3

 M) for each 

standard MBZ and 4-BA reagent solution.  In Job's 

method, a series of volumetric flasks (5 ml), 

different volumes of the drug solution ranging from 

(1-9) mL and (9-1) mL of reagent solution were 

mixed. A 0.3ml of (NBS) (1×10
-2

 M) were added 

and volumes are completed to the mark with 

methanol. The absorbance was measured at 434 nm 

against the blank. The results in Fig. 9 shows that 

the ratio is 1:2. 

Precision and Accuracy of the Suggested Method 

 The accuracy and precision value of the MBZ 

were evaluated by performing five replicate to  

three concentrations within the calibration curve to 

measure both relative error and standard deviation 

for both accuracy and precision respectively the 

result listed in Table 2  . 

 

Table 2. Accuracy and precision for the 

suggested method 
Taken Conc. 

µg.mL
-1

 

*Found Conc. 

µg.mL
-1

 

RSD% RE% 

1 0.994059 0.848345 -0.59406 

1.6 1.625743 0.970504 1.608911 

2 2.035644 0.632961 1.782178 

*Average of five measurements. 

 

Interference. 
 Tables 3shows the effect of some interferences 

substances when added to the drug solution and its 

effect is measured by the absorption value of the 

drug solutions have 2 μg / mL of MBZ and different 

quantity of different species in a final volume of 5 

ml. 

 

 
Figure 9. Job's plot for MBZ--NBA complex  
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Table 3. The effect of excipients on 

determination of MBZ  

Interferences Vol.(mL) Found conc. (ppm) Rec.% 

Vanillin 
0.5 1.98 99.01 

1.0 2.00 100.50 

Starch 
0.5 2.02 101.49 

1.0 2.08 104.46 

Gum Acxcia 
0.5 1.93 96.53 

1.0 2.00 100.00 

Na Stearate 
0.5 1.90 95.05 

1.0 2.03 101.98 

Glucose 
0.5 1.92 96.04 

1.0 2.06 103.47 

Maltose 
0.5 1.91 95.54 

1.0 2.04 102.48 

Lactose 
0.5 1.89 94.55 

1.0 2.06 103.47 

Sucrose 
0.5 1.95 97.52 

1.0 2.05 102.97 

Cellulose 
0.5 1.91 95.54 

1.0 2.01 100.99 

 
It is noted from this study that there is a large 

overlap shown by the citrate group (magnesium 

citrate, sodium citrate) and stearic acid in 

determination of MBZ because of the 

incompatibility between the active substance of the 

drug and this group, it causes increasing the 

dissolution of the drug, so it is preferable not to add 

it to the drug as a lubricating agents (added to 

improve manufacturability of the drug products) 

therefore it was neglected. Also it shows in table3 

an overlap of the substance of the starch and all 

sugars in its high concentrations, this has been 

confirmed by previous studies. (15) 

 

Analytical Application of Dosage Forms of MBZ 

The suggested method was examined to 

quantitative analysis of MBZ, using   the   selected 

experimental conditions. In this method, different 

concentration (1, 1.6, 2) µg.ml
-1

 of a dosage 

formulation solution (20mg.ml
-1

) were spiked to 

5ml volumetric flasks and were treated similar to 

working range. Five times replicate was done to 

measure absorbance at 434nm. RSD and Recovery 

were estimated and the results are shown in Table 

(4). Estimation of 1ppm of MBZ in dosage forms 

was applied with standard addition as it appear in 

Fig.10 and 11 with recovery of 90%. 

 

Table 4. Determination of MBZ in pharmaceutical formulation 

*Average of five measurements. 

** t experimental(t tabulated 2.78 n=4) ,reference method 7 

 

 
Figure 10. Standard addition application on determination of 1µg\mL of Mebendazole- S-awa (MBZ 

20mg/mL) 

y = 0.244x + 0.1457 
R² = 0.9978 
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Conc. 

(µg.mL
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) 

Amount 

of drug  

(mg) 

Sample 

1.67 0.016 100.396 1.003 1 

20 

Mebendazol-S-awa (MBZ 

20mg/mL) 

t**=2.06 

1.11 0.018 100.123 1.601 1.6 

0.68 0.013 101.089 2.021 2 

2.27 0.022 101.188 1.011 1 

20 

Veromx 

(MBZ 20mg/mL) 

t =2.74 

1.01 0.016 101.361 1.621 1.6 

0.63 0.012 100.495 2.009 2 
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Figure 11. Standard addition application on determination of 1µg\mL of Mebendazole- Vermox (MBZ 

20mg/mL) 

 

Conclusions: 
This study was done to estimate MBZ in pure 

and dosage forms. This method is considered 

simple, sensitive, selective and rapid. The process 

deals with alkaline hydrolysis of MBZ drug then 

oxidative coupling reaction takes place with a 4-

NBA in presence of NBS. The proposed method 

showed that it is more appropriate for estimating the 

low concentration of MBZ, while in high 

concentrations, less sensitivity it  obtained because 

the interaction between the reagent and oxidized 

agent. The method is applied successfully in 

pharmaceuticals dosage and good recovery with 

high compatibility and accuracy values. 
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 بروموسكسينامايد-بروموانلين بوجود ن-التحليل المايكروي لتفاعل الاكسدة لبقايا المبيندازول مع بارا

 
تكليف ذياب صلال

1
سمية محمد عباس    

 2 

 

1
 .بغداد, العراق وزارة التربية, 
2

 .بغداد, العراق جامعة بغداد, كلية التربية للعلوم الصرفة والتطبيقية ابن الهيثمقسم الكيمياء,  

 

 :الخلاصة
تم تطوير طريقة سريعة ودقيقة ومناسبة لتعيين التراكيز النزرة للمركب الدوائي الميبندازول . تستند هذه الطريقة الى التحلل القاعدي 

 -4بروموسكسنمايد  يتبعه تفاعل ازدواج مع الكاشف -مولاري هيدروكسيد الصوديوم ومن ثم اكسدته بواسطة ن 1للمركب الدوائي بواسطة 

نانوميتر .من معادلة الانحدار الخطي وجد ان مدى الخطية  434لتكوين ملركب ملون له اقصى امتصاص عند الطول الموجي  بروموانيلين

( مايكروغرام لكل مللتر. تم دراسة الظروف المثلى لعملية التقديروالتي  تعتير متوافقة وذلك من خلال 2.8-0.6التي تطاوع قانون بيير هي )

( . كانت قيم 1.7821-0.5940-( ودقيقة من خلال حساب الخطا النسبي )1.303-1.153اف القياسي النسبي )حساب معدل قيم الانحر

سم \مايكروغرام  0.0099مول .سم ,\لتر 29825الامتصاصية المولارية وحساسية ساندل هي : 
2

على التوالي .حد الكشف والحد الكمي  

مللتر  على التوالي .طبقت الطريقة بنجاح في تعيين المركب الدوائي في \غرام مايكرو 0.156548و  0.04696للطريقة المطورة كانت 

 %.100.77مستحضراته الصيدلانية وبمعدل استردادية بلغت 

 
 .المطيافية ,بروموسكسينامايد, ازدواج الاكسدة-ميبيندازول, ن الكلمات المفتاحية:

 

 


