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p-Aminophenol and its derivative acetaminophen have been
estimated using a spectrophotometric method based on schiff base
formation and its subsequent chelation. Chelate formed is stable in
chloroform, obeys Beer's law and has been used for the
determination of p-aminophenoland
acetaminophen in some
pharmaceutical formulations.

A number of methods have been proposed for the
estimation of p-aminophenol and acetaminophen 1-4.
However, most of these methods are not sufficiently
sensitive. Some indirect methods based on diazotisation or nitrosation of the reagents and their
subsequent chelation with metal ions have also been
proposed 5 -7 •
Estimation of p-aminophenol and acetaminophen
via schiff base formation on condensation with 4-nitro,
and 2,4-dinitrobenzaldehydes8, 1,2-naphtoquinone4-sulphonate9,
homophthaldehyde10,
vanillin 11 ,
anisaldehyde 1"2, p-dimethylaminocinnamaldehyde 13
and p-dimethylaminobenzaldehyde14 have also been
reported.
In the present note the reactions of p-aminophenol
and acetaminophen (hydrolytic product) with 2hydroxy-5-phenylbenzaldehyde and subsequent chelation with copper(II) ion have been adopted for the
determination of p-aminophenol and acetaminophen
in some commercial preparations.
All the reagents were of AR grade. AR grade acetic
acid, hydrochloric acid, 98% ethyl alcohol and
redistilled chloroform were used as and when
necessary.
A Beckman DU ultraviolet and visible spectrophotometer with 1 em silica or glass cells, and an Elico
pH meter, model LI-15, were used.
Hydrolysed

acetaminophen

solution

Acetaminophen (50 mg) was added to 10 ml of 15%
hydrochloric acid and refluxed for 30 min. The
solution was cooled and diluted to 100ml with alcohol,
This solution contained 500 JIg/ml of hydrolysed
acetaminophen.

Proposed procedure :
p-Aminophenol

Aliquots of standard solutions of p-aminophenol
(0.1 ml to 1.6 ml of ethanolic solution containing 500
JIg/ml) were taken in a series of separating fUIlllels.
Ethanol was added to make the final volume to 2.0 ml.
To this, 2 ml of an ethanolic solution of 2-hydroxy-5phenylbenzaldehyde containing 5 mg/ml were added.
After mixing and allowing the solution to stand for 5
min, 10ml of chloroform was added and contents were
stirred. To the above mixture, copper sulphate reagent
(10 ml, 2.4 mg/ml) was added and the whole solution
was shaken vigorously. Chloroform layer was allowed
to separate. It was then collected in a 50 ml volumetric
flask after passing through a plug of sodium sulphate
(anhydrous). The aqueous layer Was further extracted
by adding 10 ml of chloroform and collected in the
same flask and finally diluted to 50 ml. Similarly
reagent blank was prepared omitting p-aminophenol.
The absorbance values were measured at 385 om
against the reagent blank. Absorbance values against
reagent blank when plotted against the concentrations
of p-aminophenol gave a straight line passing through
origin and obeyed the Beer's law for the concentration
range 2 JIg ml-1 to 14 JIg ml -1 .
Acetaminophen

In a series of separating funnels 2 ml of an ethanolic
solution of 2-hydroxy-5-phenylbenzaldehyde
(5
mg/ml) were taken. To these, fixed aliquots of
hydrolysed acetaminophen were added (0.1 ml to 1.6
ml). Then ethanol was added to adjust the total volume
to 4.0 ml. To this mixture 1.0ml of 1 M sodium acetate
was added. After mixing and allowing to stand for 5
min, chloroform (10 ml) was added and contents were
shaken. To the above mixture 10ml of copper sulphate
reagent (pH 5.5 to 6.0) were added and whole solution
was shaken vigorously and chloroform layer was
allowed to separate. It was then collected in a 50 ml
volumetric flask after passing through a plug of
sodium sulphate (anhydrous) and the volume was
made up in the same manner as mentioned in the case
of p-aminophenol.
Similarly reagent blank was prepared adding all the
reagents as above except the hydrolysed acetaminophen solution.
Absorbance values were measured at 385 nm using
reagent blank. The graph obtained by plotting
absorbance against concentration gave a straight line
passing through the origin and obeyed Beer's law for
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commercial
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Tablets (20) were powdered and weighed. An
amount equivalent to 50 mg of acetaminophen was
taken and subjected to hydrolysis using 15%
hydrochloric acid. It was then diluted to 100 ml to get
500 mg/ml solution. It was then filtered and the first
portion of the filtrate (approx. 1.0 m!) was discarded.
The filtrate was then treated in accordance with the
general procedure described earlier.
In the case of syrups, a known aliquot volume was
diluted with water to get the desired concentration
suitable for use in the general procedure.
The pcoposed method was applied to available
marketed formulations and the results were compared
with the labelled claims. The following ingredients
were found to be non-interfering.
Analgin I.P. 250 mg/tab (B), caffeine I.P. 25 mg/tab
(8), oxyphenbutazone I.P. 100 mg/tab (C), diazepam
I.P. 2.5 rng/tab (C,D), phenylbutazone LP. 100mg/tab
(D), chloropheniramine maleate U.S.P. 2 mg/tab (E),
codeine phosphate 11 mg/tab (F), phenylphrine
hydrochloride 5 mg/tab (E). (B, C etc. represent the
notation letter given to the different formulations).
To evaluate the accuracy and precision of the
proposed method, recovery studies were done using
different formulations. Various parameters such as
relative mean deviation, standard deviation, coefficient of variance and also confidence limit values
were calculated, It was found that proposed method is
quite accurate and precise (Table 1). The recommended method cannot be applied to formulations
containing other amino, carbonyl (aldehyde) and
metal ions (magnesium trisilicate).
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Table 1n~Summary of the Results Obtained from the
Various Formulations of Acetaminophen
deviation
found
125
99.89
99.89
503.10
0.20
OJJ2
0.50
0.04
99.52
Formula- 250.52
122.26
0.32
.lmount
of500
501.85
0.05
99.73
246.80
,0.04
99.80
250
0.25
100.09
0.02
247.85
Coeff.
0.57
494.35
0.21
0.02
0.50
.
recovery
(mg)
Labelled

Std.
Amount variance
Percentage
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