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ABSTRACT

A selective spectrophotometric method 45 developed
forn the quantitative determination o4 Levodopa. The
proposed method 48 based on the interaction of Levodopa
with thiosemicarbazide «n an alkaline medium Lo form a
ned coloured product. At the maximum absorption 04
500 nim, Been's Law 45 adhered to overn the 0.5-§ pg/ml
nange. Mgﬂan.abéonptivitg 04 the coloured product A5
2.58 x 107. Job's plot indicates 1:2 ratio 04 Levo-
dopa to thiosemicanbazide. Results of analysis o4
Lanodopa tablets by the proposed method agree wekl
with those of U.S.P.xXT.,. The method is highly selec-
tive since a catecholic function witn gree adjacent
pPosLELONS A5 requirned.

INTRODUCT ION

Levodopa, (-)-3-(3,4-dihydroxyphenyl)-L~-alanine, is widely
used in the treatment of arteriosclerotic, idiopathic and post-

encephalitic parkinsonism and in the control of the neurologi-
1
cal symptoms of chronic manganese poisoning .

Existing analytical methods for the determination of levo-

. . . 2,3 . 4
dopa 1nclude non-aqueous titration , potentiometry , UV-

3,5,6 . 7 _ 3
spectrophotometry , colorimetry , fluorimetry , GLC9 and

10 3
HPLC . The official B.P. 19802 and U.S.P. XXI procedures

involve non-aqueous titrimetric and Uv-spectrophotometric

methods.
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In the present paper, a simple, rapid and sensitive
spectrophotometric assay of levodopa iq pure ang tablet
forms is reported. The method 1is based on the interaction

of levodOpa'with thiosemicarbazide to form a highly absor-

bing red coloured triazine derivative.

EXPERIMENTAL

Materials:

Levodopa, obtained as a gift from Roche Products Ltd-UK, was used as a
working standard.
Thiosemicarbazide (BDH,UK), Hydrochloric acid AR (Prolabo, France).

Propan-2-::01 (Merck, F.R.Germany). Other sleents used were of analy-

tical grade.

Larodopa tablete(each tablet contairs 500 mg of levodopa ) were obtained

as a sample from Roche Products Ltd - UK.

Reagents :

1- Thiosemicarbazide solution, 0.3 % w/v in distilled water. This solution
is stable for 1 week at fw'doC.

2= Sodium hydroxide solution, 0.3 N.

3- Hydrochloric acid, 0.01 N.

AEEEratuS :

1- Uvidec-320 spectrophotometer, JASCO, Tokyo, Japan.

2- 2-230 centrifuge, Hermle Gmbh & Co., F.R. Germany.
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PreEaration of Samgles :

Powder : Accurately weigh about 25 mg of levodopa, dissolve in

20 ml of 0.01 N HCl in 50-ml volumetric flask and complete to volume
with the same solvent. Dilute S ml of this solution to 50 ml in a

volumetric flask with 0.01 N HCl.

Tablets : Weigh and finely powder 20 tablets. Accurately weilgh
a portion of the powder, equivalent to 25 mg of levodopa and extract
with 0.01 N HCl by centrifungation for 5 min at a speed of 5,000 rpm
(twice each with 5 ml ). Dilute the mixed extracts with the same

solvent to contain 50 mc: of levodopa per ml.

Procedure :

Pipet 1.0 ml of the sample solution inﬁo a 10-ml volumetric flask.
Add 1 ml of thiosemicarbazide solution and 1 ml of 0.3 N sodium hydro-
xide solution and mix thoroughly. Heat the mixture for 3-min in a
water bath at GOiSOC, cool and dilute to voﬁdme w}th propan-zipl.
Measure the absorbance of the solution in 1l ‘cm cell at 500 nm against
a blank prepared under the same conditions using 1 ml of 0.01 N HCL
instead of the sample solution. Calculate the concentration of
- levodopa from a calibration graph covering the range 5-80 mcg/ml
(points taken in this investigation are : 5,10,20,30,40,50,60,70 and

80 mcg/ml) or from the following linear regression equation:

A = 0.1313 C - 0.0058
Where A = Recorded absorbabce
C = Concentration of levodopa in the final assay

solution in mc/ml
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RESULTS AND DISCUSSION

Thiosemicarbazide has been used as a chromogenic reagent
11

for the spectrophotometric determination of epinephrine '

lsoprenaline sulphatelz, methyldopa}3, dobutamine hydroch-
. 4 | e

lorldel and dopaminelS. This reagent reacts specifically

. | e s 16
with a catecholic function with free adjacent positions :

Reaction Involved :

The resulting coloured product has an absorption maximum
of 500 nm and apparent molar absorptivity of2.58x104. Fig.l
shows the absorption spectra of levodopa, reagent and chro-
mogen formed in both acidic and alkaline media. It seems
apparent that changing pH of the medium to the alkaline side

induces a type of tautomerism leading to a bathochromic shift
of 95 nm.

The continuous molar variation of levodopa and thiosemi-

carbazide was performed using Job's plot. Standard solutions
-3 . .
of levodopa (10 "M) and agqueous solutions of thiosemicarbazide
-3
(10 M) were used. A series of mixtures of the two standard

solutions in 11 different complementary proportions totalling
2 ml (from 0+2 to 2+O-inclusive) Fig. 2) were prepared, trea-
ted each with 1 ml of 0.3 N NaOH and subjected toc the general

assay procedure. Fig. 2 shows that the interaction between

these two compounds occurs in the ratio 1:2.

Attempts to separate the chromogen in a pure form were
unsuccessful owing to the formation of a resinous coloured
mass. The possibility of formation of the thiosemicarba-
zone of the 9-quinone, formed in situ, is unlikely as thios-
emicarbazone formation is generally an acid catalysed

_ 17 o
reaction . In addition, no, colour was produced when levo-

dopa was allowed to react with semicarbazide under the same
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conditions. Addition of thiosemicarbazide through the
sulphur atom to the o-quinone (newly formed) in analogy

18,19 is also unli-

to the addition of thiourea to catechol
kely, as levodopa was found to react with thiourea under
the same conditions giving only a faint yellow colour. A
nucleophilic attack of the o-gquinone, formed 1in situ Dby

the amino groups of the hydrazide moieties of 2 molecules
of thiosemicarbazide, may occurle'zo according to Scheme 1,
in anology to the interaction of dopamine with thiosemicar-

bazide15.

OEtimization of Variables

a) Effect of thiosemicarbazide concentration. The optimum
concentration of thiosemicarbazide leading to maximum
colour intensity was found to be 0.03 % in the final

-solution,corresponding to 1 ml of 0.3 % thiosemicarbazide

reagent per 10 ml of the reaction mixture.

b) Effect of alkali concentration. The optimum concentra-
tion of sodium hydroxide leading to maximum intensity
was found to be 0.03 N in the final solution, correspon-
ding to 1 ml of 0.3 N NaOH per 10 ml of the reaction
mixture. Alkali concentrations higher than 0.03 N may

lead to partial decomposition of the coloured product.

c) Effect of heating time. Maximum colour intensity was
obtained after heating the original reaction mixture at
o . .
605 C for 3 min. After cooling to room temperature and

dilution with propan-2-0l, the colour is stable for at

least 3 hours.

d) Effect of solvent. The solvent affects both the wavele-

ngth and intensity of maximum absorption. The solvents

investigated were water, methanol, ethanol, propan-l-ol,
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propan-2-¢l and dimethylsulphoxide (DMSO). Fig. 3 shows
that DMSO gives the highest ‘absorption intensity and the

longest’)\ma However, it was found that DMSO renders

X
the colour unstable and, consequently, unsultable for
spectrophotometric measurements. Therefore, propan-2-ol

was used as a diluting solvent in all experiments.

Quantification, Accuracy and Preclision

A linear correlation (r=0.9996) was found between absor-

bance at 500'nm and the concentration of levodopa 1in the

range 0.5-8 mc®’ /ml in the final assay solution.

Statistical evaluation of the regression equation gives

the following data
Standard deviation (S)=0.0101
Variance ratio (F) = 9411.064

Probability of correlation > 0.995

Beer's plot can be used also for calculation of concen-
tration. The reproducibility of the procedure was determined
by running 10 replicate samples, each containing 5 mC 7y of
levodopa per ml in the final assay solution. At this concen-

tration level, the coefficient of variation was 0.84 %.

Application to Bulk Drug and Dosage Forms :

The suggested method was applied to the guantitative
determination of levodopa in bulk and in Larodopa tablets in
comparison with the U.S.P. XXI method (Table 1). The values

of student's t and F ratio show no significant difference

between the thiosemicarbazide and the pharmacopoeial methods.
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Table 1: Assay of levodopa in bulk drug and dosage form

by the thiosemicarbazide method.
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Amount Recovery 7Z+SD.Z%¥*
Sample or =
tablets taken, Thiosemicarbazide Official . b

mg method me thod t F

Bulk drug 25 - 100.1+0.79 99.9+1.22 0.308 2.38
Bulk drug 50 99.7+0.86 99.8+1.17 0.154 1.85
Bulk drug 75 99.9+0.75 100.1+1.20 0.316 2.56
Larodopa tablets 100 98.5+0.82 98.8+0.92 0.544 1.26
Larodopa tablets 200 98.9+0.76 99.1+1.04 0.347 1.87
* Mean of 5 determinations
a Tabulated t for 4 degrees of freedom at P 0.05=2.776

b Tabulated F for(4,4)degrees of freedom at P 0.05=6.39
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Pig. 1. Absorption spectra of : mwv levodopa, (2) thiosemicarbazide, (3) coloured
product in 0.03 N mmmoa and (4) coloured vmoacow in 0.03 N NaOH.

Final concentration 5.3 \cm\au o
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Fig. 2. Continuous molar variation plot.
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