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Abstract:

A simple, and rapid spectrophotometric method for the estimation of
paracetamol has been developed. The methods is based on diazotisation of 2,4-
dichloroaniline followed by a coupling reaction with paracetamol in sodium
hydroxide medium. All variables affecting the reaction conditions were carefully
studied. Beer's law is obeyed in the concentration range of 4-350 ugml™* at 490 nm
.The method is successfully employed for the determination of paracetamol in
pharmaceutical preparations. No interferes observed in the proposed method.
Analytical parameters such as accuracy and precision have been established for the
method and evaluated statistically to assess the application of the method.
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Introduction:

Paracetamol is 4-Acetamidophenol; economic advantages over other

with the following Structural methods. Therefore, they are of

formulae[1,2] in scheme (1) frequent choice for pharmaceutical
analyses.

OH Many methods are available in

literature for assay of paracetamol in

l Hl different types of samples including
L o p_hgrmaceutical preparations, including
T titrimetry [4], Voltammetry[5],

NH— C—CH;g electrochemical [6,7], HPLC [8], and

spectroscopy[9-11].

The purpose of the current study is to
describe  the  simple  Spectro-
photometric analytical methods for
determination of paracetamol in
pharmaceutical preparations.

Scheme(1):Structure of Paracetamol

Paracetamol is a common
analgesic and antipyretic drug that is
used for the relief of fever, headaches
and other minor aches and pains [3].

It belongs to the class of drugs, known Materials and Methods:

as aniline analgesics All the reported Equipment:

methods require expensive reagents All spectral and absorbance
and are time consuming. measurements  were  using  a
Spectrophotometric determination is a Computerize UV-Visible, shimadzu
simple, rapid and sensitive analytical T60U Spectrophotometer, with 1cm
method for quantitative analysis which matched quartz cell

provides practical and significant
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Chemicals and Reagents

All chemicals used were of analytical
reagent grade and paracetamol
standard. with (99% purity) was
obtained from (BDH) it was provided
from Al-Nahrain company for drug
industry .

1-A stander solution of 1000 pg ml™
paracetamol was freshly prepared by
dissolving 0. 1gm of paracetamol with
distilled water to 100 ml
2-.2,4-dichloro aniline of (98.0%
purity) was obtained from (Merck) a
stander solution of 1000 pg ml™ was
freshly prepared by dissolving 0.1gm
of 2,4-dichloro aniline in 10ml
absolute ethanol and then diluted with
distilled water to 100 ml.

3-Sodium nitrite (99.8% purity) from
(BDH) and stander solution of 1%
were prepared. 4-Sodium Hydroxide of
(98% purity) from (RDL) solution of
1M was prepared by dissolving 4 gm
in 100 ml distilled water 5-1M HCI
was prepared and used.

General procedure:

The 3.5 ml of paracetamol
standard solution (1000pgml™) and 0.5
ml of 1M Sodium Hydroxide solutions
were added to 1.5 ml of of 24-
dichloroaniline and 1 ml of 1% sodium
nitrite and 0.5 ml of 1M HCI were
mixed and completed with distilled
water to the mark in 10 ml volumetric
flask and shaked for 2 minutes, with
shaking and cooling in ice bath for 2
minute, after 5 minutes the yellow
color is completely developed and the
absorbance measurement was carried
out at a wavelength at 490 nm, against
a blank solution prepared in the same
method but without paracetamol.
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Procedure for Assay of paracetamol
in Pharmaceutical Preparations
Tablets: ten tablets of paracetamol
from Al-Nahrian company drug were
weighed and finely powdered. A
weighed amount of the powder 0.1g of
paracetamol was dissolved in 10 ml
ethanol and diluted up to the mark in
50 ml of volumetric flask.

The proposed mechanism

The vyallow dye product obtained
after coupling paracetamol with an
electrophilic of 2,4-dichloroaniline
diazotization ion in the presence of
alkaline medium. The following
mechanism has explain of the
reaction as shown in scheme(2).

INH, N+,
cl NaNO, , cl
HCl *
¢ al
daizonium ion

Cl
Yellow color NHCOCH,3
ij’N: gj
N
Cl HO

Scheme (2) The reaction mechanism

Results and Discussion:

The results of this investigation
indicated that the reaction between
paracetamol with 2,4-dichloroaniline in
the presence of sodium nitrite and
hydrochloric acid yield highly soluble
red colored condensation products
which can be utilized as a suitable
assay procedure for paracetamol. The
colored product has maximum
absorption at 490 nm. (Figure 1,C).
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Fig. 1: A) Absorption spectrum of: 2,4-dichloroaniline. (B) Absorption spectrum
of paracetamol (C) Absorption spectrum of the azo dye formed, paracetamol/

2,4-dichloroaniline.

Development time and stability
period:

The color intensity reached maximum
after formation of azo dye of
paracetamol. The color obtained was
stable for at least 12 hours and this
stability, period was sufficient to allow
several measurements to be performed.
The effect of acid:

It was found experimentally that the
colored product was stable by using of
the amount of 05 ml of (1M)
hydrochloric acid and then used in
determination of paracetamol.

The effect of Base: It was found that
the presence of a base led to increase
the intensity of the colored product so;
0.5 ml of 1M of NaOH was found that
the best volume to give high sensitivity
which  selected in  subsequent
experiments.

The effect of sodium nitrite

The optimum concentration of sodium

nitrite  solution that gave maximum

absorption was found to be 1ml of 1%
of sodium nitrite solution.

The effect of reagent concentration:
The effect of various concentrations of
2,4-dichloroaniline was investigated
using the proposed procedure and
adding 0.25-2 ml of 1000ug ml™ 2,4-
dichloroaniline. It was found necessary
for developing the colored products 1.5

ml of 1000pg ml* of 24-
dichloroaniline  solution in final
volume of 10 ml.
Calibration curve:

Employing the conditions

described in the procedure, a linear
calibration curve for paracetamol is
obtained in Figure (2), which shows
that Beer’s law is obeyed over the
concentration range of 4-350 pg/ml
with correlation coefficient of 0.9992
and the conditional molar absorptivity
of the yellow product formed was
found to be 3219.69 L.molt.cm™
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Fig.(2) The calibration curves of paracetamol.
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Composition of the Formula
structure:
The composition of the formula

structure of azo dye was studied by the
mole ratio Method [14,15]. A break of

1:1 suggested the formation of
paracetamol  drug  with  2,4-di
chloroaniline Figure(3) explain the
formula of azo dye.
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Fig. (3): Mole ratio of the azo dye of paracetamol with 2,4-di chloroaniline.

The effect of Organic solvents

The effect of organic solvents such
us methanol, ethanol, ether and distill
water was studied by using in the
dilution and measuring the absorbances
were found 1.118, 1.108, 1.046 and
1.106 respectively. We used distill
water because it had best absorbance
for it is abundance.
The effect of Interferences

The effete of interference by
common organic compounds was
determined by  measuring the

absorbance of a dye solution
containing 2 ml of 10"M of starch,
lactose and 4-chloro nitro aniline .1t
was found no effect of interferences
The accuracy and precision:

To determine the accuracy and high
precision of the method, paracetamol is
determined at  three  different
concentrations. The results shown in
Table (1) indicate that satisfactory
precision and accuracy could be
attained with the proposed method.

Table 1. Accuracy and precision of the proposed method.

ConcentrationI Concen]'fration %E Relative
of paracetamo 0 Average | Relative
ugmit | paracetamol | Recovery6 | “por gl | Soele | sandars
Taken pg ml™ Found error
5 4.949 98.98 1.02 1.55
15 14.871 99.14 99 22 0.86 2.05
20 19.19 99.55 ) 0.45 3.05

* Average of five determinations

The analytical application

The Proposed method have been
used of drug containing paracetamol
(tablet) and they gave good accuracy
and precision as shown with table (2),
the proposed method were compared

320

with British pharmocopei as standard
method, since F-test, T-test showed that
there was no significant differences
between the proposed method and
official method[12], the results
obtained were tabulated in Table (3).
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Table 2: Determination of paracetamol in pharmaceutical formulations by the
proposed method

%E Relative
Pharmaceutical | Taken Found Recoverv% | AverageRecos Relative Standard
Formulation pgmi? | pgmi*t y7o g ° | Standard | Deviation*
error %
Tablets @ 10 9.945 99.45 0.55 3.5
Pracetamol 15 14.907 99.38 99.415 0.62 3.25

* Mean of three determinations.
a Marketed by S.D.1, Iraqg.

Table 4:Comparison of %Recovery for paracetamol determination by the
proposed method and standard method .

Pharmaceutical paracetamol (tablet) ug ml™ | proposed method | standard method

Recovery%o

10

15 99.415 99.32

Table4:Comparison of paracetamol determination in the proposed method and
other literature methods

Reagent Amaxnm g, L mole-1cm-1 Linear range pg.ml* Ref.
ammonium molybdate 670 2.6x10° up to 6 [13]
Derivative spectroscopic
- thod 250 - 5-25 [14]
Simultaneous equation
method) 256 } 5-30 [15]
. 505 1.68x10*
1-napthol or resorcinol 485 5 86x10° Both 2-10 [16]
Simultaneous equation
method) 248 3-15 [17]
3-chloro-7-hydroxy-4- 4
methyl-2H-chromen-2-one 545 0.12x 10 10-60 [18]
sodium bismuthate 550 77.27 100-300 [19]
2,4-dichloroaniline 490 3219.69 4-350 Proposed
method
Conclusion: nephrotoxicity  in the rat:
The present study demonstrates an Quantitation of renal metabolic
excellent approach for the development activation in vivo. Toxicol. appl.
of spectrophotometric method ~ for Pharmacol., 78(1):39-46
determination of paracetamol with high 2-Notarianni, L. J.; Oldham, H.G. and
selectivity and excellent sensitivity Bennet, P.N. 1987. Passage of
than other spectroscopic methods in paracetamol into breast milk and its
litretures for diazotization coupling subsequent  metabolism by the
reaction of paracetamol with 24- neonate. Br. J. clin. Pharmacol.,
dichloroaniline. The method was 24(1):63-67 o
applied successfully on pharmaceutical 3- Espinosa Bosch M.; Ruiz Sanchez
formulations as shown with table(4) . A. J.; Sanchez Rojas F. and Bosch
Ojeda C., 2006. Determinationof
References: paracetamol Historical evolution, ,

42, 3, 291-321
4- Blake, M. I. and L. B. Shumaker,
1973. Differentiating non-aqueous

1-Newton, J. F.; Pasino, D. A. and
Hook, J.B., 1985. Acetaminophen

321



http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235266%232006%23999579996%23631874%23FLA%23&_cdi=5266&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=cb34dfb61468aeabc7e6bf8f6c97ab7b
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235266%232006%23999579996%23631874%23FLA%23&_cdi=5266&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=cb34dfb61468aeabc7e6bf8f6c97ab7b

Baghdad Science Journal

Vol.12(2)2015

titration of mixtures containig
acetaminopehen and salicylamide. J.
Ass. Off. Analyt. Chem. 56,1,653-
655.

5- Duncan T. B.; Nipon T., Sumaporn
K. and Kanita T., 2004. Assay of
Acetaminophen in  Paracetamol
Tablets by Differential Pulse
Voltammetry, Kasetsart J. Nat. Sci.,
38 (1):510-514.

6-Ozkan, S. A.; B. Uslu and Aboul-
Enein H. Y.. 2003. Analysis of

pharmaceuticals and  biological
fluids using modern
electroanalytical techniques. Crit.

Rev. Analyt. Chem. 33(3): 155-181.

7-Wang, J. and Dewald H. D.. 1984,
Electrochemical detector for liquid
chromatography based on a
reticulated vitreous carbon electrode
in a thin-layer cell. J. Chromat.
285(2): 281-287.

8-Cemal A.; Ahmet S. and Husamettin
G , 2008. Rapid and Simultaneous
Determination of Acetylsalicylic
Acid, Paracetamol, and Their
Degradation and Toxic Impurity
Products by HPLC in
Pharmaceutical Dosage Forms.,
Turk J Med Sci , 38 (2): 167-173

9- Yicesoy C., and Tulek K., 1997,
Studies on spectrophometric
determination of paracetamol and
mefenamic acid | effect of pH10.,
5th International symposium on
pharmaceutical science (ISOPS5)
Ankara University Faculty of
Pharmac, 195-208.

10- Issa A.S.; Beltagy Y.A.; Gabr
Kassen M. and Daabees H.G., 1985.
some spectrophotometric methods
for  determination of certain
antipyretic and antipyretic and
antirheumatic drugs., Talanta,. 32,.3,
209-211.

11- Espinosa Bosch M., Ruiz Sanchez
A.J., Sanchez Rojas F., and Bosch
Ojeda C., 2006. Determination of
paracetamol: Historical evolution ,

322

J Pharm Biomed Anal. 42, 3, 291-
321

12-British Pharmacopoeia Commission
Office London , 2004. Published by
The Stationery Office under licence
from the Controller of Her Majesty's
Stationery Office for the
Department of Health on behalf of
the Health Ministers.

13-Morelli  B.  1989.  Spectro-
photometric  determination  of
paracetamol in pure form and in
tablets. J. Pharm Biomed Anal.
7(5):577-84.

14- Pawar P.Y.; Hapse S.; Salve M.
and Agarkar A. 2013. spectrometric
estimation and validation of
paracetamol and domperidone by
different method form pure and
tablet dosage form Int. J. Drug Res.
Tech.,3(2):37-44.

15- Rupali S. Joshi; Nilima S. Pawar;
Sameer S. Katiyar; Devendra B.
Zope and Amol T. Shinde ., 2011.
Development and validation of UV
spectrophotometric  methods for
simultaneous estimation of
Paracetamol and Ibuprofen in pure
and tablet dosage form, Der
Pharmacia Sinica, 2 (3): 164-171.

16-Buddha R. S. and Raja R. P., 2009
,Spectrophotometric Method for the
Determination of Paracetamol, J.
Nepal Chem. Soc., 24,1,520-525.

17- Rajesh S.; R. Shivkumar, Kumar
N. S., 2011. Development of a UV-
spectrophotometric method for the

simultaneous  determination  of
tramadol hydrochloride and
paracetamol in bulk and
marketedproduct.,  Bulletin  of
Pharmaceutical Research;1(1):62-6.
18-Kumble D.; Badiadka N. and
Majal S.,  Sensitive, 2013.

Spectrophotometric Determinations
of Paracetamol and Protriptyline
HCI Using 3-Chloro-7-hydroxy-4-
methyl-2H-chromen-2- one,
Hindawi Publishing Corporation
,1(1): 6-11 .


http://www.sciencedirect.com/science/journal/07317085
http://www.sciencedirect.com/science/journal/07317085
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235266%232006%23999579996%23631874%23FLA%23&_cdi=5266&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=cb34dfb61468aeabc7e6bf8f6c97ab7b
http://www.ncbi.nlm.nih.gov/pubmed?term=Morelli%20B%5BAuthor%5D&cauthor=true&cauthor_uid=2484999
http://www.ncbi.nlm.nih.gov/pubmed/2484999
http://www.hindawi.com/64102586/
http://www.hindawi.com/68123076/
http://www.hindawi.com/45913195/

Baghdad Science Journal Vol.12(2)2015

19- Pavan Kumar G V S R; Bhuvan Paracetamol Using Sodium
Kumar G.; Chandra T. Sekhar and bismuthate as Chromogen, Int. J.
Sreerama B M. 2012. Spectro- Res. Chem. Environ. ,2 (1):231-
photometric  Determination  of 235.

AN aall &l panieal) 8 g 481 Balal) 8 Linds J gataes) Jal) 61 g3

onad Cpead) ae gl daae labe sl daal AL ol
Gl e ala ¢ elall and / UL lall 4K/ 2laky Aaslas

Ladal)

RPN PECIRE P -G R SN R JU PV ST RV JUNNS: [ SURWEE NI 15 R ) ACIEC
bl 55518 A 45D RS o g5 Shaal) b pa Jpaipnsd Sl 7150 3 e il 3y 5l () A¥ gl
e Aliny Ca g sil/aale 350-4 38 55 (20 A lelhae da 5w (il ¢ yiagili 490 (2 Jsh die
Lol 5 A8 SIS Jelaill Tl g lall ¢ yad DAl i aad ol g Jelall e 5 igall Jal sall
AV anall @l paniadl (3 Jgalil Ll i) #lay Ayl il s Lilan] a3

.Diazotisation ¢Jsalis Ll ¢ gidall 5 )5 ;dsalidal) cilalsl)

323



