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ABSTRACT

A new, simple, sensitive and economical spectrophotometric method for the determination of paracetamol has been
developed. The proposed method is based on the reaction of 2, 4, 6-trimethoxybenzaldehyde with hydrolyzed
paracetamol (p- aminophenal) to yield a pinkish coloured product with a maximum absorption at 377 nm. There
were no interferences observed from the common excipients present in the formulations. The method was
successfully employed for the determination of paracetamol in syrup preparations and the results obtained
compared favourably with the known official methods.
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INTRODUCTION

Paracetamol (p-acetamidophenol) is used extensia®lgn over the counter drug in the treatment of. gais
marketed in different formulations (tablet, syrupdasuppository); at times it comes with the comtiama of
caffeine, ibuprofen and diclofenac sodium. Diffdrefficial and unofficial methods abound for theafrsis of
paracetamol. Among other methods that could be ius¢de assay of paracetamol, spectrophotometrithads
have also been reported. These depend on hydralfyfie compound leading to the formation of a 8dfase with
a substituted benzaldehyde, [1] or reaction witbresol, [2], sodium nitroprusside, [3] cerium(IM¥] and
oxidative coupling withm-cresol, [5] and sodium iodylbenzoate [6]. Otheecpometric methods are based on
indophenols blue formation, [7], nitrosation antbsequent chelation [8] ultraviolet absorption asdchange with
pH [9]. Some of these methods require lengthy mneats and lack the simplicity and sensitivity reqdifor routine
analysis of the drug. There is need thereforeafoontinual search for a cost-effective method ¢batd be used for
rapid assay of this common drug that is liabledonterfeiting. A simple, economical and effectivethod has been
designed by treating the hydrolyzed paracetamdh Rjt4, 6-trimethoxybenzaldehyde. This method wseduo
analyze commercial paracetamol syrup.

EXPERIMENTAL SECTION

An SP 800 spectrophotometer with 1cm cell was @eethe electronic measurement of the drugs.
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Preparation of stock solution

For the preparation of stock solution, 1 g of patamol was accurately weighed into 100 mL volursdtask and
dissolved in sufficient distilled water and madetapghe mark to produce 1% solution of paracetamaohL of 1%
stock solution was pipetted into 50 mL volumetfigsk and made up to the mark with distilled wateptoduce
0.1% solution. All other reagents were preparedating to British pharmacopoeia specification [10].

Establishment of volume of 2 M hydrochloric acid neded for reaction

Volumes of 2 M hydrochloric acid ranging from 1 fomL were treated with 10 mL aliquot of 40 mg/mL
paracetamol solution and heated for about 10 msnutExcess (about 6 mL) of 0.2% 2, 4, 6-
trimethoxybenzaldehyde in 95% ethanol was addedaapihk colour was formed. The solution was codied
made up to 20 mL with distilled water. The absodgaaf the solutions was at 377 nm. The highestrabsge was
obtained at 2 mL of 2 M hydrochloric acid as shawitable 1.

Establishment of volume of 0.2% of 2, 4, 6- trimetbxybenzaldehyde needed for reactions

Volume of 0.2% 2,4,6- trimethoxybenzaldehyde in 9&t¥anol ranging from 1-5 mL were used ; 10 mL &g of
40 mg/mL solution of paracetamol were prepared @adsferred to five different test tubes and 2 nid 2
hydrochloric acid was added in each test tube aadeld for about 10 minutes. Different volumes &f siidehyde
(1-5 mL) were added in each test tube and pink ¢exnwas formed. The solutions were cooled and mgu® 20
mL with distilled water. The absorbance of the siohs was read at 377 nm and the highest was dt &s1shown
in table 2.

Establishment of reaction time

10 mL aliquots of 40 mg/mL solution of paracetam@re prepared and transferred to three differesitttdbes. 2
mL of 2 M hydrochloric acid was added in each tabe and heated for 5, 10, 15 minutes respectiemL of
0.2% 2, 4, 6- trimethoxybenzaldehyde in 95% ethaved added to each test tube and pink complex arasef.
The solutions were cooled and made up to 20 mL digtilled water. The absorbance of solutions veasirand the
highest absorbance was at 10 minutes as shown3able

Complex development/ determination of maximum waveingth

10 mL aliquot of paracetamol solution (40 mg/mLasaprepared by taking 0.4 mL of 0.1% paracetamlotisa

into 10 mL volumetric flask and was made up to 10with distilled water. It was transferred intoest tube; 2 mL
of 2 M hydrochloric acid was added and heated fominutes to aid hydrolysis of paracetamol so agie¢t p-

aminophenol. 5 mL of 2, 4, 6- trimethoxybenzaldehya 95% ethanol was added and a pink complex wssed.
The solution was cooled and made up to 20 mL withillekd water. A reference solution was used toozihe
spectrophotometer. It was treated as in compleeldpment but paracetamol was not included. Théas vsriation
of the method employed by Usifehal., [11] where all was added to reference preparatiaept the aldehyde.

The absorbance of the solution was read at vam@yelengths in the visible range (Table 4). A gibabsorbance
against the wavelength of maximum absorption wésrdened.

Calibration curve

Serial dilution of the stock solution of paracetdiwere made to obtain 0.1% solution, which wasduseprepare
the following concentrations; 20 pg/mL, 40 pg/mb, g/mL, 80 pg/mL and 100 pg/mL. The absorbanceach
solution was read at 377 nm, and a graph of abeogbplotted against the concentration to obtainctidération
curve (Beer-Lambert curve)

Assay of various samples of paracetamol syrup
Different brands - A, B, C, and D of paracetamaligywere used. The label claim on each sampleQsiig/5 mL.
They were all analyzed at 40 pg/mL and 60 pg/mée;dbncentrations were prepared as follows;

5 mL of 120mg/5mL solution was taken and made upQmL with distilled water in a 10mL volumetric $§la to
obtain 10 mL of 12 mg/mL solution. 1mL of the sadut was taken and made up to 10 mL with distilleater in a
10 mL volumetric flask to obtain 10 mL of 1.2mg/mLmL of the resulting solution was taken and mapléoul0
mL with distilled water in a 10 mL volumetric flagk obtain 0.12 mg/mL solution. From this 40 pg/ieahd 60
pg/mL solutions were prepared.
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Percentage content determination
Percentage content determination was done by congpéine absorbance of test sample with that of deteth
preparation

AT/Asx 100%

Where A = absorbance of test sample,
A = absorbance of standard preparation.

RESULTS AND DISCUSSION

Paracetamol is the most commonly used drug fartdgesic and antipyretic properties, both in adaitd children.
It is an important drug in the society and occurdifferent pharmaceutical forms - syrups, tab#etd suppositories.
In this work, only syrups were considered. Paranetasyrup is often administered to children thag ather drug

and it is most likely to be counterfeited than arhier over the counter (OTC) drugs. This is theish&s this

investigation.

Table 1: Volume of 2M hydrochloric acid used for rection

Concentration of paracetamol(ug/mL)  Volume of 2Mitochloric acid ~ Absorbance

40 1 0.049
40 2 0.056
40 3 0.042
40 4 0.033
40 5 0.027

Table 2: Volume of 0.2% 2, 4, 6- trimethoxybenzaldgyde used in the reaction

Concentration of paracetar (ug/mL}  Volume of 0.2% 2,4 - trimethoxybenzaldehyt  Absorbanc

40 1 0.022
40 2 0.037
40 3 0.041
40 4 0.046
40 5 0.053

Table 3: Optimum time for reaction

Concentration of paracetamol (ug/mL)  Hydrolysisdifminutes) Absorbance

4C 5 0.31
40 10 0.055
40 15 0.049

Table 4: Wavelength of maximum absorption for 40 pgmL

Wavelength  Absorbance

36C 0.02¢
365 0.032
37C 0.04¢
375 0.049
376 0.051
371 0.05¢
378 0.052
379 0.047
38C 0.04(¢
390 0.026
400 0.018

Low concentrations (in pug/mL) were used becaushigh concentrations, the colour intensity of patacwl
solution interfered with light absorption. Diffetemolumes of 2 M hydrochloric acid were treated iasthe
development of complex and the solution that garechighest absorbance was found to be 2 mL. Variolisnes
(1-5 mL) of 0.2% 2, 4, 6 - trimethoxybenzaldehyderavtreated as in complex development, the vollraedave
the highest absorbance value was found to be 5Timé& time for complete hydrolysis was found to bexiifutes.
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10 mL aliquot (40 ug/mL) of paracetamol solutionswieeated as in complex development and absorheaseead
by various wavelengths and the wavelength of mawrimabsorption was found to be 377 nm. Various
concentrations of paracetamol (20, 40, 60, 80 @& lg/mL) were prepared and the absorbance of szlation
was read at 377 nm and the calibration curve wattegl accordingly. With respect to Beer-Lambertt,ptbe
percentage contents of various samples of parackwmup (A-D) were determined. The quantity of tireg was
ascertained in terms of the percentages using ¥alia¢ed in the British pharmacopoeia (B.P) [10§taadards. B.P
states that paracetamol content should lie betW&edh- 105.0% of the stated amount. All the sampkesd for the
assay except sample B met the B.P specificatidgheopercentage content. The percentage conteaingfle B was
found to be 53.30% which is far below the B.P sfeation. Based on this method employed for theapss the
syrup preparations, this sample B was found taubstandard.

Table 5: Percentage composition of the different lamd of paracetamol syrups

Sample 40 pg/mL 60 pg/mL

A 97.50 96.67
B 55.00 53.30
C 102.50 103.30
D 97.50 98.30
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