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ABSTRACT

A fast, sensitive and simple spectrophotometric method is described for
determination of paracetamol. The method is based on the hydrolysis of
the amide to amino group followed by diazotization and coupling reaction
with 8-quinolinol. The resulting coloured azo dyes exhibit maximum
absorption at 498nm. The experimental conditions were optimized and
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Beer’s law was obeyed over the applicable concentration ranges of 1-
25ug/ml. The common excipients used as additives in pharmaceutical
preparations do not interfere with the determination. Results from the
analysis of pure paracetamol and its commercial tablets by the proposed

method agree well with the reported method.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Paracetamol (4-acetamidophenoal, acetaminophen,
PA) is an analgesic and antipyretic derived from
phenacetin. Itiswiddy used (aloneor associated with
other active substances such ascaffeine) dueto thelack
of gastric upsets often associated with other analgesics
suchasacetylsdicylicacid®.

So, the accurate determination of PA in pharma
ceutical preparationsand biologicd fluidshasgppeared
especidly attractive. For its measurement, many
methods have been devel oped, such as fluorometry
(231 chemiluminescence, dectrochemica method>7,
liquid chromatography®3, capillary € ectrophoresi g9,
lon chromatography!*”, near infrared spectroscopy
(1819 sequentia injection system and spectrophoto
metric methodg?+*.,

Thisreport describes anew spectrophotometric

method, smple, fast, and reliablefor thedetermination
of PA in either pure form or in its pharmaceuticals
formulaions

Thescientific novelty of the present work isthat the
reagents used in both methods areeasily availableand
the chemistry of these reagents is already well
established. Thereactionsinvolved with thesereagents
are simple, rapid and sensitive in their range of
determination compared with other established methods.

MATERIELAND METHODS

I nstrumentation

A Perkin Elmer UV-visible spectrophotometer type
lambda 20 version(1.01) with 1.0cm matched cellswas
used.

Reagents
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Figurel: Absor ption spectra of paracetamol product

All chemicdsusedwereof andyticd-reagent grade.
8-quinalinol and sodium hydroxidewerepurchased from
Merck, Sodiumnitriteand sulfamic acid were purchased
from Fuka. Deionized water was used to prepare al
solutionandindl experiments.

Solutions

Accurately weighed (50mg) PA wastransferred to
a100ml beaker containing 30ml of 20% hydrochloric
acid and refluxed for 30 min. The ol ution was cooled
and dilutedto volumewithwater. Theworking standard
solution of the hydrolysisPA containing 50ug mi was
prepared by further dilution.

A 1%8-quinalinol solutionin HCl 0.1N isprepared
inamber-glassvolumetric flasks. A 2% sodium nitrite
solution, a4% sulfamic acid solution and 5% sodium
hydroxide solution were prepared separately in
Deionised water inamber-glassvolumetric flasks.

Procedure

Aliquotsof standard solution of PA weretransferred
intoa20ml cdibrated flask. 2ml of HCI 1N was added,
cool inanicebath and 2ml of 2% NaNO, was added
with swirling. The solutionswere alowedto stand for
5min and then 2ml of 4% sulfamic acid solution was
added. Thesolutionswereswirled and alowed to stand
for 5min. Add 2ml of 1% 8-quinolinol. After 5Smin, made
up to the mark with 5% of NaOH sol ution.

Procedurefor assay of pharmaceutical tablets

Twenty tablets were powdered and mixed
thoroughly. Anamount equivalent to 50mg of PA was
taken and subjected to hydrolysisusing 30ml of 20%
hydrochloric acid. Thefiltrate was made up to 100ml
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SCHEME 1: Reaction sequencefor theformation of red-
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and aiquots of thissolution weretreated as described
abovefor puresample.

RESULTSAND DISCUSSION

The spectrophotometric method for the
determination of PA isbased on the hydrolysisof the
amideto amino group with hydrochloric acid followed
by diazotization and coupling with 8-quinlinol toform
the red-break colored product.

Spectral characteristics

The absorption spectraof the red-break colored
product with A__ =498nm is presented above. The
reagent blank has practically negligible absorption at
thiswave ength (figurel)

Reaction mechanism

The stochiometric equationderivedisillustratedin
SCHEME 1.
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TABLE 1: Parameter sfor thespectrophotometricdetermina
tion of par acetamal

Par ameter s/char acteristics Par acetamol

Colors Red-break
Amax (nm) 498
Stability(in days) 3
Beer’s law range (ug ml™) 1-25
Molar absorptivity (I mol™ cm™) 4,02 10°
Regression equation(y)?
Slope (a) 0.0279
Intercept (b) 0.0097
Corrédation coefficient 0.9965
R.S.D. (%)° 0.57

dy=ax+b where x is the concentration of paracetamol in
ngml™®; °relative standard deviation (n=5).

TABLE 2 : Determination of paracetamol in presence of
excipients

Excipients Amount Recovery of
(mg) paracetamal, (+ RSD)?

Lactose 30 99.8+ 1.1
Povidone 40 99.2+£0.95
Starch 40 99.4+0.7
Sodium starch glycolate 10 99.4+0.85
Sodium saccharinate 20 100.1+ 0.33
Glucose 30 100.4+0.68
Magnesium stearate 20 100.3£1.2
Aspartame 40 99.6 +£1.14

®aver age of five deter mination, R.S.D., relative standard deviation

TABLE 3: Assay of par acetamoal in phar maceutical prepar ation

Label claim Recovery of
Product (mg) par acetamal, )(/:t RSD)?

Doliprane®s00 500/tabl et 99.5 (+1.3)
Doliprane®1000 1000/tablet 99.8 (+1.6)
Algik® 500 500/tabl et 101.2(+1.2)
Algik® 500 500/oral suspension 98.6 (+2.1)
Xalgik® 400 400/tablet 97.2 (£1.9)
Dolamine®500 500/tabl et 98.4 (+2.3)
Parantal ®500 500/tabl et 99.1 (+2.3)
Parantal ®80 500/tabl et 100.3(x2.3)

®aver age of five determination, R.S.D., relative standard deviation

Optimization of reaction conditions

Thefactorsaffecting color development, reprodu
cibility, sensitivity, and conformity with Beer’s law
investigated. It wasfound that (0.5-3)ml of HCI 1M,
(1-4)ml of 2% NaNO, solution, (1-4)ml of 1% 8-
quinolinol solutionwasnecessary to achievemaximum
color intensity. The excess of nitrite sodium could be
removed by the addition of 1ml of 4% sulfamic acid
solution. Anexcessof sulfamic acid hasno effect onthe
color intensity of theformed product.

Quantification

Beer’s law is obeyed over the PA concentration

—= Fyll Poper

rangeof 1-25ug/ml.

The proposed procedure is validated by
determination optical parameters, whicharelistedin
TABLE 1.

Interference

The effects of various substances that often
accompany PA in pharmaceutical preparationswere
studied. Mg ority of the common excipients do not
interfereinthe present method. Theresultsarelistedin
TABLE 2.

Application

The application of the method to assay
pharmaceutica preparation wasexamined. Theassay
of PA, singly and in various combinationsisshownin
TABLE3.

The excellent recoveries obtained indicate the
absenceof any interferencefrom the excipients.

CONCLUSION

The method is found to be simple, economical,
selective and more sensitive than most of the
spectrophotometric methodsreported. The statistical
parametersand recovery datastudy clearly indicatethe
reproducibility and accuracy of themethod. Analysisof
the authentic sampl es contai ning paracetamol showed
no interference from the common excipients. Thusthe
method can be adopted for routineanaysisin quality
control |aboratories.
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