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ABSTRACT 

For the estimation of Rabeprazole in bulk and tablet dosage form two 

simple and sensitive methods have been developed. In Method 1 Folin-

ciocalteu reagent and sodium hydroxide is used. Folin - Ciocalteu 

reagent reduced in the presence of sodium hydroxide by the 

Rabeprazole and blue colored chromogen is formed, exhibiting 

absorption maxima at 640 nm and at a concentration range of 1 – 8 

μg/ml linearity was obtained with correlation coefficient (r
2
) 0.9983. In 

method 2 rabeprazole reduced ferric nitrate. The reduced ferric ions 

react with 2,2, bipyridine, exhibiting absorption maximum at 522nm 

and at concentration range of 2-16 μg/ml linearity was obtained with 

correlation coefficient (r
2
) 0.9994. As per the ICH guidelines these two 

methods are validated, and the methods were suitable for estimation of 

Rabeprazole in bulk and pharmaceutical dosage form. 
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INTRODUCTION 

Rabeprazole is chemically (RS)-2-[(4-(3-methoxypropoxy)-3-methylpyridin-2-yl] methyl 

sulphonyl)-1H-benzo (d) imidazole. Rabeprazole
[1] 

is an antiulcer drug in the class of proton 

pump inhibitors. It mainly exhibits its action by suppressing the secretion of gastric acid from 

the gastric parietal cells. It helps in prevention of duodenal ulcers gastroesophageal reflux 

diseases. As per literature review for the estimation of Rabeprazole in single and combined 
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dosage form, there are spectrophotometric methods
[2-13]

 and chromatographic
[14-19]

 methods. 

Few visible methods are developed for Rabeprazole estimation in tablet dosage form. As 

visible methods are commonly employed methods in pharmaceutical industry these methods 

are developed. 

 

 

Fig. 1: Structure of Rabeprazole. 

 

MATERIALS AND METHODS 

For all spectral measurements ELICO UV-Visible spectrophotometer model SL 210 and 

quartz cell 10 mm was used. Analytical grade chemicals were used throughout. RABINOL 

tablets containing 30 mg Rabeprazole was procured from local pharmacy. Folin-Ciocalteu 

(FC) reagent solution (three times commercially available Folin- Ciocalteu reagent was 

diluted with distilled water). NaOH solution (In 100ml of distilled water 500mg of sodium 

hydroxide was dissolved to get 0.5% w/v), Fe (III) nitrate solution (in 100ml distilled water 

2g of ferric nitrate was dissolved to get 2% w/v), 2,2-bypyridine (BPY) (in 100 ml of distilled 

water 100mg of 2,2-bypyridine was dissolved to get 0.1%w/v). 

  

Preparation of Standard solution 

To get 1000 μg/ml stock solutions in 100 ml volumetric flask 100 mg of rabeprazole was 

accurately weighed, dissolved in 50 ml methanol and made up the solution up to the mark. 

From the stock solution 100 μg/ml working standard was prepared by dilution. 

 

Preparation of Sample solution 

Twenty tablets were accurately weighed, average weight of the tablet was calculated and 

pulverized. Rabeprazole powder equivalent to 100 mg was taken, dissolved in 25 ml of 

methanol, for 15 min it was sonicated and filtered using no 41 Whatman filter paper. To get 1 

mg/ml solution the filtrate was made up to 100 ml with methanol. Further dilution was made 

to get 100 μg/ml. From this suitable volume was taken in 10 ml volumetric flask and analysed 

as described under the procedures for bulk samples. 
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Absorption maximum determination (λmax) 

Method I: From standard Rabeprazole (1000 μg/ml) solution, 1 ml was transferred into 10 

ml calibrated tube. FC reagent of 0.5 ml was added to this and kept for 5 mins. Then, to the 

flask NaOH 0.5% w/v of 4 ml was added and shaken. Then the solution was made up to the 

mark with distilled water. The formed coloured solution was scanned within the range of 

400-800nm using reagent blank to get the absorption maximum. Absorption spectra (Fig.2), 

was plotted at 640 nm was concluded as the most suitable wavelength for estimating 

Rabeprazole. 

 

 

Fig. 2: Absorption spectra of Rabeprazole (Method I). 

  

Method II: From standard Rabeprazole (1000 μg/ml) solution, 1 ml was transferred into 10 

ml calibrated tube. Ferric nitrate 2% w/v of 0.5 ml solution and 2, 2-bipyridine 0.1%w/v of 

1.5 ml solution were added and kept for 15 mins. Then the solution was made up to the mark 

with distilled water. The formed coloured solution was scanned within the range of 400-800 

nm using reagent blank to get the absorption maximum. Absorption spectra (Fig.2), was 

plotted and 522 nm was concluded as the most suitable wavelength for estimating 

Rabeprazole. 

 

 

Fig. 3: Absorption spectra of Rabeprazole (Method II). 
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Procedure for calibration curve 

Method I 

From the standard stock solution (100 μg/ml) of rabeprazole aliquots of (0.1-0.8 ml) were 

transferred into a series of 10 ml volumetric flask. FC reagent 0.5 ml was added to each of the 

volumetric flask and kept side for 5 mins, 4 ml of NaOH (0.5%) was added, and the contents 

in the flask were shaken. To obtain concentrations of 1- 8 μg/ml, the flasks were made up to 

10 ml with distilled water. At 640 nm the absorbance of each solution against the reagent 

blank was measured. 

 

Method II 

From the standard stock solution (100 μg/ml) of rabeprazole aliquots of (0.2-1.6 ml) were 

transferred into a series of 10 ml volumetric flask. Ferric nitrate 0.5 ml of (2%) and 2,2- 

bipyridine 1.5 ml of (0.1%) were added to each flask and kept side for 15 min. At room 

temperature it forms a red colored chromogen. The volumes were made up to 10 ml with 

distilled water to get concentrations of 2-16 μg/ml. At 522 nm the absorbance of each 

solution against the reagent blank was measured. 

 

RESULTS 

Analytical method Validation 

According to current ICH guidelines method was validated. 

 

Linearity and Range 

Calibration graphs were plotted by taking the values of absorbance and concentration. The 

graph was found to be linear over the concentration range of 1-8 μg/mL and 2-16 μg/mL for 

method I and II respectively. Co-relation coefficient, slope and y-intercept were calculated 

from the obtained data and were recorded in table 1. Ideally co-relation coefficient should be 

not less than 0.998 and the Beer’s plots for method I and method II were shown in Fig. 4 & 5. 

 

 
Fig. 4: Calibration curve of Method I. 
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Fig. 5: Calibration curve of Method II. 

 

Table. 1: Optical and regression characteristics of the methods. 

 

*Y= bX+a, is a regression equation where X is the concentration of Rabeprazole in μg/ml and 

Y is the absorbance at respective λmax 

**For six replicate samples. 

 

Precision 

The closeness of agreement between a series of measurement is expressed as precision. For 6 

different solutions having same concentration were analyzed and absorbencies were noted. 

Using % RSD the result was expressed in Table 1. Using three replicate sample solution 

Intra-day precision was investigated on the same day. Using newly prepared triplicate sample 

solution Inter-day precision was assessed over three consecutive days. Using % RSD inter 

day and intraday precision were expressed in Table 2 & 3 and the results were summarized. 

The high precision of the above two methods are indicated by the low value of % RSD. 
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Table. 2: Intraday and Interday precision for method I. 

 

*average of six determinations. 

 

Table. 3: Intraday and Interday precision for method II. 

 

*average of six determinations 

 

Accuracy 

For the determination of accuracy for the above methods, solutions of different 

concentrations using pure drug was prepared that is 80%, 100% and 120% of targeted drug 

concentration to this constant amount of tablet formulation was added. In triplicates, 

Solutions were prepared, and accuracy was determined in % recovery. In Table 4 & 5 the 

results are shown. 

 

Table. 4: Accuracy of the Method I. 

 

** Average of three determinations 
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Table. 5: Accuracy of the Method II. 

 

** Average of three determinations. 

 

Robustness: With the small changes in the conditions if a method remains unaffected it 

indicates the robustness of a method. For determination of robustness of a method, the assay 

was evaluated with deliberate alteration in experimental conditions. Using ±2 nm the effect of 

detection wavelength was studied., the sample was assayed in triplicates to study the changes 

and were reported in Table 6 & 7. 

  

Table. 6: Results of Robustness Study (Method I). 

 

 

Table. 7: Results of Robustness Study (Method II). 

 

 

Ruggedness: For the proposed methods ruggedness was determined by two analyst using 

same operational and environmental conditions on aliquots of homogeneous slot and reported 

in Table 8 & 9. 

 

Table. 8: Ruggedness results of Method I. 

 

** Average of six determinations 
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Table. 9: Ruggedness results of Method II. 

 

** Average of six determination 

 

Estimation of Rabeprazole in tablet dosage form 

In both methods marketed tablet formulations containing 30 mg of Rabeprazole was analyzed 

and reported in Table 10. 

 

Table. 10. Estimation of Rabeprazole in tablets. 

 

*Average of six determination 

 

DISCUSSION 

The above two methods developed at present for spectrophotometric determination of 

rabeprazole in tablets are simple, accurate and sensitive methods. In method 1 Rabeprazole 

has nitrogen containing group which has unshared pair of electrons, act as reducing agent can 

reduce tungstate and molybdate present in FC reagent in alkaline medium forms blue colored 

chromogen which exhibits absorption maximum at 640 nm. In method 2 oxidation followed 

by complex formation reaction of Rabeprazole with ferric nitrate and 2,2- bipyridine took 

place, a red colored chromogen formed that exhibit maximum absorption at 522 nm. In both 

the methods optimum operating conditions were used. Beer’s law limit, Sandell’s sensitivity, 

molar extinction co-efficient, relative standard deviation, limit of detection and limit of 

quantification were calculated and reported in table 1. The visible methods developed for 

Rabeprazole was found to be accurate, economical and reproducible. The drug concentrations 

in the range of 1-8 μg/mL for method I and 2-16 μg/mL for method II are found to be linear. 

The correlation coefficient 0.999 shows that the developed methods were linear. To study 

Precision the relative standard deviation (% RSD) for system precision, intra-day and inter 
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day were < 1% indicates the developed methods are precise. The percentage recovery values 

for method I 99 -99.6% and Method II 99.37-101.8% indicates the high accuracy of the 

method. In the proposed methods the excipients present in the pharmaceutical formulations of 

rabeprazole do not interfere and the methods are accurate precise and sensitive. hence can be 

used in routine analysis of pharmaceutical formulation depending upon the use os specific 

situation. 

 

CONCLUSION 

The above developed methods for the assay of Rabeprazole were simple, economical, 

selective and sensitive. The obtained results and recovery studies indicates clearly the 

accuracy of the methods. The sample recoveries in all formulations were in good agreement 

with their respective label claims. Analysis of the authentic samples containing Rabeprazole 

did not show any interference with the common excipients. Hence, these methods could be 

considered for the estimation of Rabeprazole in the pharmaceutical laboratories. 
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