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ABSTRACT

A simple and accurate spectrophotometric method has been devel oped by
the authors for the detection and determination of paracetamol in pharma-
ceutical formulationsinthe form of tablets. Paracetamol, after dissolvingin
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4AM sulphuric acid treated with 1% agueous N-bromo succinamide (NBS)
solution, exhibits a stable bluish violet colour. The coloured compound
showsa)__ at 560 nm. The method also recommended as a spot test for
paracetamol. It is precise and found to be accurate for qualitative and

guantitative determinations of paracetamol.
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INTRODUCTION

In continuation to our earlier studies®3, anew re-
agent for the spectrophotometric determination of
paracetamol was devel oped. Paracetamol isawidely
used analgesic and antipyretic pharmaceutical com-
pound. It belongsto theclassof drugs, knownasaniline
analgesics. Itiscommonly used for therelief of head-
aches, other minor aches, pains, inflammationsandisa
mgor ingredientin numerouscold and fluremedia com-
bination drugs. Whilegenerdly safefor useat arecom-
mended dose, toxicity of paracetamol istheforemost
causeof acutegastro intestinal problems. Many meth-
odsfor its determination have been described, includ-
ing chromatography, spectrophotometry and el ectro
chemistry. In the standard method (IP and BP),
paracetamol isdeterminedtitrimetrically with Ce (1V)
inacidicmedium, usingferroinasindicator. Thetitration
isperformedin cold conditionsand theprocess of esti-

mation thusistime consuming. Henceaquick and accu-
rate method isneeded and devel oped by the authors.
During the course of experimentsin search of spe-
cific colour reagentsfor paracetamol, itisnoticed that
solution of paracetamol givesastablebluish- violet
coloured product with 1% aqueous NBS. A survey of
literatureindicated that this specific colour reaction be-
tween paracetamol and NBS has not been reported
previoudy. A spectrofluorimetric method wasfoundin
literaturefor thedetermination of paracetamol®. Inview
of thetoxicity of the over dosage of the drug and the
quality tests, theabove method of itsestimationisrec-
ommended to beaccurate, smple, and specificand will
find awiderangeof applicationin quick estimation.

EXPERIMENTAL

Reagents
Pracetamol pureform: Thiswas preparedin our
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|aboratory by acetylation of p-amino phenol and re-
crystallized. The so prepared pure crystaline product
of paracetamol has been standardized by the standard
method.

Paracetamol Tablets Ten tablets of paracetamol of
each pharmaceutica company under study areweighed
and ground into afine powder. From this, asample of
500 mg of paracetamol iswel ghed, mixed with about
40 ml of 4M sulphuricacidand 50 ml of ditilled water,
heated at atemperature of 80°C for 90 min. After com-
pletedissol ution, the cooled solutionisfiltered through
aWhatman No 40 filter paper, the solutionismade up
to the mark into a 100 ml volumetric flask and stan-
dardized.

1% NBSsolution: It isprepared by dissolving an
adequate amount of substance Anala R MERCK
sample, indoubledistilled water.

All the other reagents used are of AnalaR grade
only.

Apparatus

ANnELICO- S-177, Scanning Vis ble Spectropho-
tometer with recording unit and matched set of 1 cm.
glassor quartz cuvettesisused for recording the spectra

All the weighing measurements are made by a
Shimadzu-AUX-220 modd digita € ectronic balance.

All the pH-measurementsare made by an ELICO-
L1-127 pH-meter.

Recommended procedur efor thedeter mination of
paracetamol with NBS

Andiquot of paracetamol solution (2.0ml) ismixed
with 0.4 ml of 1% agueous NBS solutionto agivea
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Figurel: Absorption spectrum of the blusihviolet coloured
product obtained by reaction between par acetamol, NBS. The
A..is560 nm
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Figure?2: Calibration plot for estimation of paracetamol.
Beer’s law obedience was 100-400pgmL™*at 3 540nm

stablebluish- violet coloured product. The mixtureis
made up to 25 ml in avolumetric flask and the spectra
aretakenfor andiquot of thesolution showed al,__ at
560 nm (Figurel).

For the determination of paracetamol, an aliquot
volumeof paracetamol ismixed with 0.4 ml of there-
agent to agiveastablebluish- violet coloured product
and themixtureismade upto themark. Thesolutionis
taken in an optically matched cuvette of the ELICO
spectrophotometer and the absorbances are measured
at 560 nm. The absorbance iscompared with the stan-
dard curve (Figure2). Beer’s law is found to be obeyed
up to 400ug ml? of paracetamol (Figure 2).

RESULTSAND DISCUSSION

The specific colour reaction between paracetamol
and NBSisstudied in various concentration ranges of
thereagent and in different mediasuch ashydrochloric
acid, aceticacid, sulphuricacid, phosphoricacidandin
akali. It wasfound that characteristic colour reaction
between drug sampleand NBSintheacid and alkaine
medium stated above was not observed. It wasfound
that thespecific colour reectionisindependent onthe pH
aswd| asmedium. Theconcentration of thereagent dso
has an appreciable effect on the colour produced. Con-
centration below 1% and above 1% of thereagent is
prepared and the absorbance measurements are made.
Thebluish-violet colour produced thenisnot found to be
gtableasperformed with 1% reagent solution. Thecolour
produced withthereagent with higher concentrationthan
1% is observed to fade rapidly again and is found to
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have an appreci able change in the absorbance measure-
mentswith respect to time. Hencethe concentration of
thereagent isprescribed at 1%. Thevolumeof there-
agent added to the samplewasfound to have an appre-
ciableeffect on the absorbance measurementsand the
gtability of the colour produced. Thecolour reaction be-
tween thedrug sample sol ution and thereagent was stud-
ied by varying the volume of the reagent. And it was
found that the col our produced and the absorbance mea-
surements are stablewith the addition of 0.4ml of the
reagent. And hencethevolume of thereagent wasfixed
as0.4ml. Thei  forthebluishviolet colour productis
560 nm (Figure 1), with molar absorptivity, e= 160.6
M-t cmt at 560 nm. Thereisno overlapping of the spec-
traof the bluish-violet coloured product of NBSand
other speciespresent inthe solution. Therearenointer-
ferences Bear’s law is found to be obeyed over the range
of 100-400ug ml* of paracetamol.

Resultsof thedeter mination of paracetomal in selected, avail-
ablesamples

S. Drugproprietary  Proposed Standard
No. name Method M ethod
1 Paracetamol pure 100.12 100.15
2 Caapol (500mg) 98.96 99.65
3 Parakem (500mg) 99.02 99.58

From the above said datait is clear that the pro-
posed method for the determination of paracetamol in
pharmaceutica formulationsiscomparableand recom-
mended dueto the advantages mentioned earlier.

CONCLUSIONS

Paracetamol solution givesastablebluish-violet
coloured product with 1% aqueous solution of NBS.
The)__ for thebluishviolet colour product was 560
nm, with molar absorptivity, e= 160.6 Mt cm* at 560
nm. Beer’s law is found to be obeyed over the range of
100-400ug ml? of paracetamol. Thisdetermination of
paracetamol israpid and accurate.
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