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Abstract '

An indirect method for the determination of paracetamol and levodopa in described. The method based
on the extraction of iodine. Beer’s law obeyed over the concentration range 0.1-0.6 mg.ml” and 0.1-0.2
mg.ml™ at 520 nm, with apparent molar absorptivity of 0.88x10°> Lem™mol™ and 0.85x10° Lem™ mol”
for paracetamol and levodopa, respectively. The precision and accuracy of the proposed method and the
effect of various diverse ions have been studied and the analysis of paracetamol and levodopa in
pharmaceutical preparations have been carried out. The results obtained were compared with those of the
reference method.
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Introduction

Paracetamol has been widely used as an analgesic and antipyretic drug alone or in combination
with other components, thus several methods for its determination have been used. The
majority of these methods were based on the use of oxidizing agents such as potassium
dichromate (Sultan, 1987), hexacyanoferrate (III) in alkaline medium and subsequent coupling
with m-cresol (Qureshi ef al.,,1992), certum IV (Sultan ef al., 1986). Where as the same interest
extend to levodopa determination with some other oxidizig agents, which include the use of p-
aminophenol in the presence of KIO, (Hasan et al,1987), molybdatophosphoric acid
(Issopoulos, 1989), phosphotungstic acid (Scott ef @/.,1988), ammonium vanadate (Sane ef al.,
1987), sodium tungstate (Rao et «al,1986) and hydrogen peroxide (Cudina er al,1985).
Moreover, the literature survey reported many other methods including HPLC (Gilpin et al.,
1982). Ultraviolet spectrophotometric official method for paracetamol (BP,1973) and ofﬁ01al
BP method and USP method for the levodopa (BP,1973-USPXXII).

In the present study the reaction between the drug which act as a reduction agent and potassium
iodate, which then extracted with carbon tetrachloride. The absorbance measured at 520 nm in
both cases. The aim of this study is to provide a simple, accurate and precise method in
compare to other methods and could overcome the influences of various interferences which
may alter the spectrophotometric determination. »
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Experimental

Appararus: Absorbance measurements were recorded with a Bausch and Lomb Spectronic-20
Spectrophotometer. ‘

Reagents: | mg.ml™" paracetamol and levodopa solutions, 0.1 M potassium iodate and 1M HCI
were prepared with double distilled water. The apparent purity of paracetamol was checked by
nitrosation method (Qureshi er al., 1991), and the purity of levodopa was also confirmed by 1,
| 0-phenanthroline method (Grime et al., 1979).

Procedure: To a known volume of solution containing 0.1-0.6 mg of paracetamol and 0.1-2.0
mg of levodoap. 2.5 ml and 0.4 ml of 0.1 M potassium iodate was added respectively followed
by 0.4 ml of 0.1 M hydrochloric acid. The content was transferred to a separating funnel after
shaking with 5 ml of CCl, for a few minutes. The organic layer was separated and dried over
anhydrous Na.SO, and the absorbance was measured at 520 nm against a reagent blank.

Assay of formulations: Tablets to be analysed were powdered and dissolved in distilled water
and filtered through a Whatman No.l filter paper and the filtrate was adjusted to the final
concentration of 1 mg.ml". Syrups or drops were diluted to volume with water to obtain a
concentration suitable for use in the general procedure.

Results and Discussion

lodate is a powerful oxidizing agent and the most commonly quoted chemical assay for many
types of drugs such as ascorbic acid (Belal er al, 1979) and penicillin group of antibiotics
(Issopoulos, 1990). This fact has been described by Hurka, that the organic compounds can be
determined by oxidation with potassium iodate. Thus, iodate oxidizes paracetamol and
levodopa in moderately acidic medium and if present in excess

it 1s reduced to iodine, which can be extracted by CCly. The reaction may be regarded as the
composite result of reduction to iodine followed by the well known iodide/idodate reaction to
yield 1odine. '

Paracetamol:

107; + 3 CiHoNOg -===mm==3 >+ 3 CgHoNOs + 3H,0
3SI+1075+ 6H" ~-—-—-—---3 31, + 3H-0

Levodopa:

1075 + 3 C;H,,NO, --——---l--'yl' + 3 CoHoNO, + 3H.O
S+ 105+ 6H' —emmemeee > 3L + 3H,0

Analytical appraisal: The absorption spectrum for the yellow extract in the organic layer (CClL,)
gave a maximum at 520 nm. Beer’s law was valid at 20-120 ug.ml" and 20-400 pg.ml" for
paracetamol and levodopa respectively, with apparent molar absorptivies as 8.8x10* Lem™ mol
"and 8.5x10" Lem™ mol ™,

The effects of variables were extended in order to optimize the conditions. It was found that 2.3
ml and 0.4 ml of 0.1 M potassium iodate and 0.4 ml of 0.1 M hydrochloric acid are suitable for
the determination of paracetamol and levodopa, respectively. .
Precision: The precision and accuracy of the methods were checked by running 15 replicate
samples for paracetamol and levodopa using different concentrations, each containing 20, 40,
50 pg.ml™ paracetamol and 40, 90 and 120 pg.ml' levodopa. The results are summarized in
Tables | and 2 for paracetamol and levodopa, respectively.
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Table 1. Test on precision and accuracy of the proposed method for the determination of
paracetamol.

. -1 ' o
S. No. Amount (gg.ml ) Sp* RSD* Brror 1% B
Taken | found recovery*

20.00
20.50
I 20.00 20.00 0.42 2.10 0.
20.50
19.50
40.00
39.50
40.00 -| 40.00 0.:
40.00
40.00
50.00
50.50
50.00 50.00 0.45 0.89 0.6 100.6
50.00
51.00
*Mean standard deviation= 0.47  **Mean relative standard deviation=1.43 *** Mean % recovery=
100.45

100.5

wn

0.25 100.25

o

U
o
—
o
<

(98]

Table 2. Test on precision and accuracy of the proposed method for the determination of levodopa.

0
0

Amount (pg.ml™)

* * ey oKk
S. No. Taken | found SD RSD Error recovery*

40.00
40.50
1 40.00 39.50 0.59 1.48 -0.25 99.75
41.00
40.00
90.00
19050
2 90.00 90.50 0.42 047 0.10 100.10
90.00 |

89.50

120.00
120.50
120.00 121.00 0.
120.00
~119.00
*Mean standard deviation= 0.52 ** Mean relative deviation= 0.8 *** Mean % recovery= 99.98

0.46 0.083 100.08

(O8]
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n

The proposed method has been successfully applied to the determination of paracetamol and
levodopa in their pure forms and in proprietary drugs, supplied by different manufactures and
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con‘téining other active ingredients as listed in Table 3 and 4. The results of comparison are
presented in Table 5 and 6.

Table 3. Paracetamol amounts in proprietory drugs by the proposed method

Drug name | Nominal composition | Amount taken | Amount Error**
and suplier. (mg) (mg) found* (mg)
Crocin tab. | 500 Paracetamol 500.0 501.70 0.34
(Duphar)
Calpol tab. | 500 Paracetamol 500.0 499.00 -0.20
(Dulphar) :
Crocin  syrup | 500 Paracetamol 500.0 498.33 -0.33
(Dulphar)
Paramet  tab. | 500 Paracetamol 500.0 500.0 0.00
(Wallace) 5 metachlopramide ' i v
Saridon 250 Paracetamol 500.0 500.63 0.13
(Roche) 150 Propylphenazon

50 Cafiene
Corflam 500 Paracetamol 500.0 500.03 0.66
(Core) ~ | 400 Ibuprofen '
Spontral 300 Paracetamol 500.0 499.20 -0.16
(America 250 Chlorzpxazone
Remed) 400 Ibuprofen

*Mean of five determinations. ** Error calculated with reference to amount taken.

Table 4. Levodopa amounts in Pharmaceutical preparation by the proposed method

Drug name and | Amount (mg)

i ’ * ®ok . 0
supplier Taken Found SD RSD Error Recovery %

Levodopa 500.0 500.5 | 0.49 0.71 0.09 100.1
(Wallace)

*Average of eight determinations. ** Error calculated with reference to nominal content.

Table 5. Composition of the results for the determination of paracetamol
by the proposed and nitrosation methods

% recovery N
Drug name Proposed Nitrosation
o method method
Crocin tablet 100.30 100.00 0.41
Calpol Tablet 99.80 100.25 0.43
Crocin syrup 99.70 100.40 . 1.66
Paramet tablet 100.00 102:00 0.00
Saridon 100.10 100.88 0.18
Corflam 100.06 100.20 1.49
Spontral 99.83 99.90 1.72

- *Average of five determinations.
** Theoretical value= 2.78 as 95% confidence level.
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Table 6. Comparison of the results for the detelmmatlon of levodopa by the proposed and 1,10
phenanthroline methods

% recovery*

*ok
Drug name Proposed method 1,10 phenanthroline method ¢
Levopa 100.1 99.96 0.35
(Wallace) ‘

*Average of five determinations.
**Theoretical values= 2.365 at 95% probability levels.

Common excipients such as lactose, fructose, glucose, starch and sucrose did not interfere.
Furthermore, the presence of different components in paracetamol dosage forms did not
interfere with the determinations.

The calculated 7 test values indicated no significant difference between the two methods for
paracetamol and levodopa, respectively.

In conclusion, the new method is simple, rapid, accurate and suitable for routine analysis.
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