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Abstract

Sensitive, economic, simple and accurate spectrophotometric method for estimation of ampicillin in bulk 
and dosage form is described. Ampicillin was oxidized by sodium hypochlorite and coupling with sulfanilic 
acid in the presence of sodium hydroxide to obtain a stable yellow colored chromogen which exhibit a 
maximum absorption (λmax) at 400 nm. The optimum conditions were carefully evaluated .

Plot of absorbance against concentration was linear over the range (50-300 µg.ml-1). This method was applied to 
the estimation of ampicillin in pure drug and commercial formulations successfully. 
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Introduction

Ampicillin is a drug from penicillin family. It is used 
to treat a broad range of bacterial infections produced by 
haemophilus influenza, streptococcus and escherichia. 
Ampicillin is used in the treatment of urinary and genital 
tract infections, otitis media in children and upper 
respiratory tract infections.

Ampicillin is a crystalline powder with white 
color with chemical formula, 6-[(Amino phenyl acetyl) 
amino]-3, 3-dimethyl-7-oxo-4-thia-1-azabicyclo[3.2.0] 
heptane-2-carboxylic(1).

A survey of literature revealed that several 
analytical methods such as high performance liquid 
chromatography(2-4), flow injection(5,6), atomic 
spectroscopy(7), capillary electrophoresis(8,9), iodometric 
titration(10), potentiometric methods(11,12) and 
spectrophotometric methods(1, 13-16) have been reported for 
the determination of ampicillin. 

The present study involves the development of 
accurate, sensitive and reproducible spectrophotometric 
method based on oxidation of ampicillin by sodium 
hypochlorite and coupling with sulfanilic acid in presence 
of sodium hydroxide as basic medium. This method is 
successfully applied to estimation the ampicillin in its 
commercial formulations. 

Experimental 

Instruments 

The absorption spectra and all spectrophotometric 
measurements were carried out on a double-beam 1800 
Shimadzu spectrophotometer with 1 cm matched quartz 
cells. 

Materials and reagents 

Ampicillin standard powder received was provided 
in pure form (99.99%) from the State Company for Drug 
Industries and Medical appliance-(SDI) Sammara-Iraq 
and all chemicals used were of analytical reagent grade. 

Reagents solution 

-Sulfanillic acid [6.35 × 10-4 M]: 0.11 g of sulfanillic 
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acid was dissolved in 0.5 mL of 4 M NaOH and complete 
dilution to 100 mL with distilled water. 

-Sodium hypochlorite [1% (v/v)]: prepared by 
dilution of 10 mL of 5% sodium hypochlorite to 50 mL 
by distilled water in volumetric flask. 

-Sodium hydroxide [4 M]: 16 g of sodium 
hydroxide was dissolved in 100 mL distilled water. 

-Standard ampicillin solution 1000 µg.mL-1: 0.1 g 
of ampicillin was dissolved in 0.5 mL of 4 M NaOH and 
further diluted to 100 mL with distilled water. 

Preparation of drug in dosage form 

Ten capsules and ten vials of ampicillin were 
weighed, and an accurately weighted portion of the 
powder equivalent to 250 and 500 mg of ampicillin were 
dissolved in a 0.5 mL of 4 M NaOH and mixed well and 
then filtered by using Whatman filter paper number 41. 
Then volume was diluted to 100 mL with distilled water 
and analyzed as given under the assay procedures for 
bulk samples. 

General standard procedures 

Aliquots (0.5- 3.0 ml) of standard 1000 μg ml-1 
ampicillin solution were transferred into a series of 10 
ml volumetric flasks. To each 0.5 mL of 6.53 × 10-4 M 
sulfanillic acid solution, 2 ml of 1% sodium hypochlorite 
and 1.5 ml of 4 M sodium hydroxide were added. The 
volumes were made up to the mark with distilled water. 
The absorbance of yellow colored compound was 
recorded at 400 nm against the blank solution. 

Results and Discussion 

Absorption spectra 

When ampicillin react with sulfanilic acid in the 
presence of sodium hypochlorite in basic medium of 
sodium hydroxide, a yellow colored oxidizing coupling 
product with an absorption maximum at 400 nm is 
formed. The absorption spectra of product and blank 
solution were recorded. The results were graphically 
represented in Figure 1. 

 

Figure (1): Spectrum of: (A) 200 μg.mL-1 ampicillin 
complex, (B) blank solution under optimization 

conditions. 

Optimization of reaction variables 

The influence of different type of bases 

When some bases (NaOH, KOH and NH4OH) that 
the presence led to increase the intensity of the produced 
product were tested for the basic medium of reaction, 
it was found that NaOH was the most suitable for a 
maximum absorbance for method. 

The influence of sulfanilic acid volume 

Volume of sulfanilic acid effect on the color 
development was studied. It is evident that 0.5 mL 
sulfanilic acid give a maximum color intensity and a 
minimum absorbance of the blank. 

The influence of sodium hypochlorite volume 

The study of volume of sodium hypochlorite as an 
oxidant agent was evaluated. Maximum absorbance was 
observed when the volume of sodium hypochlorite was 
2 mL. Above this volume the absorbance was decreased. 

The influence of sodium hydroxide volume 

The effect of the volume of NaOH on the color 
intensity of product was studied. 1.5 ml of 4M NaOH 
which was give high sensitivity. 

Order of addition influence 
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Different orders of component addition influence 
on chromogen formation was investigated by changing 
the sequence of addition of drug, , reagent, oxidizing 
agent and base. The sequence was {ampicillin – sulfanilic 
acid – NaOCl and NaOH} for the best intensity. 

The influence of reaction time 

The effect of coupling reaction time on color of 
chromogen development was examined. The yellow 

product formed due to the oxidation coupling of 
ampicillin with sulfanillic acid by sodium hypochlorite 
in presence of base, attained the maximum color at 0 
minute, that means the reaction was very fast. 

Linearity and analytical data 

Empolying the conditions described under 
procedure, a linear calibration graph, Figure 2 for 
ampicillin obtained shows that Beer’s law is obeyed 
over the concentration range 50-300 μg.mL-1. Linear 
regression and analytical parameters are listed in Table 
1. 

 

Figure (2): Spectrophotometric calibration curve for estimation of ampicillin. 

Table (1): Linear regression and analytical parameters for estimation of ampicillin.

Parameter Value

λmax (nm) 400

Regression equation Y = 0.0033 [Ampicillin µg.mL-1] 0.1571

Calibration sensitivity(mL.μg -1) 0.0033

Linearity range (µg.mL-1) 50-300

Correlation coefficient (R) 0.9996

Molar absorptivity (ε)
(L. mol -1.cm -1)

1331.55

LOD (µg.mL-1) 0.2405

Sandell’s sensitivity (µg.cm-2) 0.3030
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Composition of complex 

Stoichiometry of the product formed from the reaction of ampicillin with sulfanilic acid was studied applying the 
Job’s method by using equimolar solutions (1.24×10-3 M) of ampicillin and sulfanilic acid. The results obtained show 
that 1:1 drug to reagent complex was formed at 400 nm. The reaction may proceed as given in Scheme 1. 

Scheme (1): The suggested mechanism for oxidation reaction. 

Accuracy and precision 

Accuracy was done by relative error % and precision was evaluated by relative standard deviation (RSD) %. 
Three different concentration levels of ampicillin were analyzed in three times. Table 2 list the results of accuracy 
and precision. 

Table (2): Accuracy and precision of the method for estimation of ampicillin.

Sample
Conc. of ampicillin (µg.mL-1)

Relative error
%

RSD*
%

Taken Found*

Ampicillin

50 50.355 0.710 0.6330

200 200.74 0.370 0.3724

300 299.592 -0.136 0.2302

*Average of three determinations. 

Application to Pharmaceutical Preparations 

The application of the method for the assay of ampicillin in drugs has been done successfully and the results 
obtained are listed in Table 3 for each sample in three replicates. 
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Table (3): Application of the ampicillin concentration measurements in pharmaceutical formulations.

Sample Labeled amount of 
ampicillin (mg)

*Found amount of 
ampicillin(mg)

Recovery
%

RSD*
%

Ampicillin Caps
S. D. I.- Iraq

250 252.42 100.96 0.9431

500 498.70 99.74 0.5260

Ampicillin Vials
S. D. I.-Iraq

250 491.33 98.27 1.0980

500 502.00 100.40 0.4122

*Average of three determinations. 

Conclusions 

The oxidative coupling reaction with sulfanillic 
acid and sodium hypochlorite in the presence of 
sodium hydroxide was rapid, sensitive, simple and 
precise spectrophotometric method was developed for 
estimation of ampicillin. The proposed method was 
applied successfully in pharmaceutical formulations. 
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