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Voltammetric Determination of Acetaminophen 
in Elixirs 

Zühre ŞENTÜRK<•J 

Bülent SALCI( .. ) 
İnci BiRYOL<'l 

Sıımmary: The electrochemical behavior of acetaminophen in sulphuric acid 
solutions was studied by voltammetry, using platinum electrode. Examinations 
of the oxidation curves obtained in various concentrations of this drug showed 
that, the current was diffusion control/ed and proportional to the concentration in 
the range of 15.1 to 151 µg.mt-1. The method was applied to a commercial elixir 
form of acetaminophen directly without isolation. 

Asetaminofenin Eleksirlerde Voltametrik 

Miktar Tayini 

Özet: Platin elektrot kullanılarak asetaminofenin sülfürik asitli ortamda 
elektrokimyasa/ davranışları vo/tametrik olarak incelenmiştir. Çeşitli derişim/erde 
asetaminofen içeren çözeltiler içinde elde edilen egriler incelendiginde akımın 
difuzyon kontrollü ve 15.1ile151 µ.g.m1-I ara/ıgında derişimle orantılı oldugu 
görülmüştür. Yöntem, bir asetaminofen içeren eliksir formülasyonuna herhangi 
bir ayırma işlemi yapılmaksızın dogrudan uygulanmıştır. 
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' INTRODUCTION: 

1\ cetaminophen (4 - hydroxy
fil acetanilide) is used as an antipy

retic and analgesic drug. 

Various methods have been 
employed for its determination in 
pharmaceuticals and in biological 
materials including spectrophotometry 
(1-3), colorimetry c4,5), gas chromatog
raphy (6,7), high performance liquid 
chromatography (S,IO), conductometry 
(11) and polarography <12l. 

The kinetics and mechanism of the 
elecırochemical oxidation of 
acetaminophen h;ıve been studied and 
have enabled the determination of. 
conditions under which the 2 e 
oxidation process is involved (l3,l4l. 

The purpose of this work was to 
establish experimental conditions for ~ 
study of the voltammetric behavior of 
acetaminophen and its determination 
usiiıg stationary platinum electrode. 

EXPERIMENTAL 

Materials: 

Pure acetaminophen was obtained 
from Saba İlaç Sanayii ve Ticaret AŞ. 
(İstanbul, Turkey), and used without · 
further purification. 

A stock solution oo-3 M) of ace
taminophen was prepared in 0.5 N sul
phuric acid (BDH analar). Ali other 
chemicals used were of either Analar 
grade from BDH Chemicals or 
general-reagent grade from Merek. 

During the measurements the solu
tions were shielded from light. 
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Apparatus: 

The voltaınmetric experiments de
scribed here were performed using 
PRG-3 polarograph (Tacussel). AN 
EPL-2 rccorder (Tacussel) was used for 
recording the curves. 

A three electrode system was used 
consisting ofa working electrode(plat
inum wire), a platinum plate auxiliary 
clectrode and a saturated calomel refer
cncc electrode (SCE). 

All solutions were deaerated with 
purc nitrogen gas for 5 min prior to 
measurements 

Pre-treatment of Electrode: 

Although it is very difficult to ob
tain reproducible results with solid 
electrodes because of the surface state 
changes, with the application of a 
suitable pre-treaunent to the electrode 
prior to each experiment quite reprodu
cible results can be obtained. For this 
purpose, pre-treaunent of electrode was 
applied as described previously 05l. 

Assay Procedure for Elixir: 

A 1.0 mi of the well shaken sam
ple was transferred to a 50 mi volu
metric flask and added 0.5 N sul~huric 
acid to volume. Then 5.0 mi of this 
solution was pipetted to a second 50 
mi volumetric flask and diluted with 
0.5 N sulphuric acid to volume. 

V oltammograms were obtained as 
in the pure acetamiiıopttım. · 

RESULTS ANIJ DISCUS
SION: 

In Fig. 1 and 2, the voltammo

grams of ıo-3 M acetaminophen in 
different sulphuric acid solutions and 
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oxidatiorı~ 

Flgure 1: Voltammograms obtained in 10-3 M acetaminophen containing various 
concentrations of sulphuric acid. Scan rate 10 mVs-1 Solutions: (-), 
O.iN H2S04; (---), O.SN Hz S04 

at different scan rates are observcd. The 
peak potentials were shifted to more 
positive values and the peak currents 
changed with the increasing of the 
concentration of supporting elecırolyte 
and the scan rate. Regarding ıo the 

conclusions drawn from these curves 
the optimum conditions for applying 
this method to the quantitative 
analysis of acetaminophen were found 
to be at scan rate of 10 m V s-1 and in 
0.5 N sulphuric acid as supporting 
elecırolyte. 
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Figure 2: Voltammograms obtained in I0-3 M acetaminophen containing 0.5 N 
sulphuric acid at different scan rates. Scan rates: (-)10 mVs-1 ;(---), 
100 mVs·l 

In Fig. 3, oxidation curves were re

corded in 0.5 N sulphuric acid solution 

containing various concentrations of 

acetaminophen. The oxidation of the 

compound took place at the electrode 

surface at about + 0.65 V vs SCE to
gether with the oxidation of platinum 
surface. 

As seen in fig. 4, the peak currents 
at the potential of+ 0.8 V vs SCE are 
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Figure 3: Oxidation curves obtained in 0.5 N sulphu:ric acid containing various 
concentrations of acetaminophen. Scan rate, 10 mVs-1. 

directly proportional ta concentrations 
in the range of 10-4 and lo-3 M 
which correspond ta 15.l - 151 
µg.ml- 1. 

The method described was applied 
ta the assay of acetaminophen in elix
irs without any preceding and time
consuming separation. The results ob-
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Figure 4: Dependence of peak current on acetaminophen concentration. *The 
peak Currents were obtained by substracting in current in 0.5 N Sul
phuric acid at + 0.8 V from the currents in acetaminophen solution at 

the same potential. 

tained with voltammetric method were 
compared with USP method were the 
recommended assay is by spectropho
tometry which.is cumbersome (16). 

Table 1 shows the voltammetric 
and spectrophotometric results. The 
results ofa statistical analysis indicat-

ed that the accuracy was satisfactory. 

CONCLUSION: 

Voltammetric method applied to 
elixir forms of acetaminophen is more 
sirnple, rapid and inexpensive than the 
USP method. 
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Tablo l:Comparison of the results obtained by voltammetric and 
pharmacopoeial methods far the assay of acetaminophen in elixirs. Stated 

content: 120 mg/5ml. 

V oltammetric Method USPMethod 

Mean' 

Standard 
Deviation 

* mean of five experiments 

!18 119 

7 6 

p = 0.88** 

** obtained from Student's t test comparing the proposed methpd· with USP 
method 
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Bizim dinimiz en makul ve tabif bir dindir ve ancak 
bundan dolayı son din olmuştur. Bir dinin tabif olması 

için akla,fenne, ilme ve mantığa tetabuk etmesi lazımdır. 
Bizim dinimiz bunlara tamamen mutabıktır. 
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