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Primaquine [N-(6-methoxy quinoline-8-ly) Pentane-1,4-diamine] is an antimalarial drug that
is very important for the radical cure of relapsing vivax or ovale malaria and it eliminates
tissue infection. It is a member of the 8-aminoquinoline group of drugs and is often
administered in combination with chloroquine." ? There are various analytical procedures

for the assay of Primaquine, an HPLCE *

, Tacilitating metabolic and pharmacokinetic
studies.™! A capillary electrophoresis method has been developed that allows the separation
and estimation of primaquine enantiomers in pharmaceutical formulations.!®! Other methods
such as voltammetry!”, gas chromatography- mass spectrometry®®, and ultra-performance
liquid chromatography!®! (UPLC) have involves the dissolution of the sample in anhydrous
acetic acid with gentle heating. When cooled, the sample is titrated against perchloric acid™",
and the end point is determined potentiometrically. Many spectrophotometric methods have
been described for the determination of primaquine phosphate. Some of these methods are
comprised of coupling of primaquine phosphate with diazotized reagents®™® **! to form an
intensely- coloured azo dye. Other colorimetric methods are based on the reaction of
primaquine with chloanily, 3-methyl-2-benzothiazolinone hydrazone or tetracyanoethylene™*
15.1%] are reported. Some of these methods are time-consuming™® ** less sensitive™™, require
organic solventsi*?, buffer solution and pH control.™ ' In present investigation we
developed simple accurate, precise and validated method for determination of primaquine in

pharmaceutical preparations

EXPERIMENTAL

Instrumentation

An ELICO SL-159 model, 2nm high resolution, double beam, 1cm length quartz coated
optics; Wavelength range 190-1100nm; High stability, linearity, precision instrument is used
for all the spectral measurements. All chemicals and reagents used in the analysis are of

analytical grade and doubly distilled water is used for the preparation of all the solutions.

MATERIALS AND METHODS
Preparation of Standard solution of drug
An accurately weighed 7.5mg of primaquine(PQ) is dissolved in distilled water and

transferred in 250 mL volumetric flask diluted upto the mark.

Preparation of Reagents
0.241%(w/v)Fe (I11) solution is prepared by dissolving 241mg of anhydrous ferric

ammonium sulphate in 100mL of double distilled water, 0.991% (w/v) o-phenanthroline is
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prepared by dissolving 991mg of the reagent in 100mL of alcohol and 0.15% (v/v) O-
phosphoric acid solution is prepared by diluting 0.15 mL of laboratory reagent (AR Grade) of
0-phosphoric acid to 100mL with distilled water.

Experimental Procedure

Different portions (1.0- 8.0mL, 25ug/mL) of standard PQ solution is delivered into a series of
25mL calibrated standard flask and then 1.0 mL of 5.0x10M of Fe (l11) solution, 1.0mL of
5.0x10”M o-phenanthroline are added successively.The total volume in each flask is brought
to 16mL with distilled water. The flasks are kept on a boiling water bath for 20 minutes. The
flasks are removed and cooled to room temperature.2.0mL of 2.0x10?M of o-phosphoric
acid is added and volume in each flask is made up to the mark with distilled water. The
absorbance of the colored complex solution is measured after 5 minutes against a reagent
blank prepared at 520nm(Fig.1). The amount of the PQ is computed from the appropriate
calibration graph .(Fig.2)

Analysis of pharmaceutical sample

Tablets powdered equivalent to7.5 mg of the drug is weighed accurately and transferred into
beaker and dissolved in distilled water by following standard method.The standard solution is
filtered into 250ml standard flask and volume is adjusted upto the mark. Suitable aliquots of

this solution used for the determination of primaquine contents by procedure describe earlier.

Absorption Spectra
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Fig.-1: Absorption spectra of primaquine with Fe (111) /O-PHEN
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Calibration curve
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Fig.-2: Linear plot of primaquine with Fe (111)/O-PHEN. The calibration curve is found

to be linear over the concentration range of 10-200ug/ml of primaquine.
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Fig.3 Effect of heating time on absorbance of developed system. 15 mimutes are
sufficient fo full colour development hence 20 minutes time is selected for further

studies.
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Fig.4 Effect of concentration of H3PO, on colour development.Absorbance remains

constant after 0.015M concentration of H3PO4.Hence 0.02M H3PO, is usued for colour

development and further studies.
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Effect of concentration of 1,10
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Fig.5 Effect of concentration of 1,10 phenanthroline on absorbance of developed system.

RESULTS AND DISCUSSION

In order to test whether the colored product formed in this method adhere to Beer’s law, the
absorbance at maximum wavelength of a series of eight concentrations are plotted against
concentration of the drug in pg/mL (Fig2). Beer’s law is obeyed within the limits 10-200
pg/mL of primaquine , molar absorptivity and sandell sensitivity is found to be 22914 L mol
em ™ and 0.0113 pg /cm?® Regression analysis of the Beer’s law plots at Amax reveals a good
correlation. The graphs show negligible intercept and are described by the regression equation
y = 0.0041X + 0.0223 (where Y is the absorbance of 1 cm layer, b is the slope, a is the
intercept and C is the concentration of the measured solution in pg/mL). The high molar

absorptivity of the resulting colored complex indicate the high sensitivity of the method.

Precision of the developed method is ascertained from the absorbance values obtained by
actual determination of ten replicates of a fixed amount of the test in total solution. The
percent of relative standard deviation and Variation from mean at 95% level confidence limit
percent are calculated for the developed method. To determine the accuracy of the method,
three different amounts of drug sample within the linearity limits are prepared and analyzed
by the developed method. The percent recoveries of the drug by this method is found to be
within the range which indicates that the developed method is accurate. Optical
characteristics, linear regression parameters, precision and accuracy of the proposed method
is shown in Table-1. The method have been successfully applied for the determination of

primaquine in pharmaceutical preparations.
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Table-1; Optical characteristics, Regression parameters, Precision and Accuracy of the
proposed method.

Parameter Method
Maximum Wavelength Amax 520 nm
Beer's Law Limits pg/mL 10-200
Sandell's Sensitivity (pug/cm? /0.0001 0.011
Absorbance) '
Molar Absorptivity Lt/mole/cm 22914
Slope(b)® 0.0041
Intercept(a)® 0.020
Standard Deviation on intercept(S,) .0047
Standard Deviation on slope (Sp) 4.47x10°
Correlation Coefficient (r) 0.999
Standard Deviation (S) 0.369
%Relative Standard Deviation 0.737
Varlgtlon frqm_mean at 95% level +0.264
confidence limit

Limit of Detection (LOD)ug/mL 1915
Limit of Quantification (LOQ)ug/mL 5801

®Regression equation Y=a+bC, Where Y stands for absorbance and C is concentration in

ng/mL P%Relative standard deviation is calculated for ten determination.

The proposed method has been used for the analysis of primaquine.The result obtained are

comparable with stanadard method® (Table- 2).

Table-2: Analysis of Pharmaceutical Formulations of primaquine

Manufacturing L abelled *Amount found | *Amount found
Drug by Proposed by Referrence

company amount(mg) Method Method
Primaquine HAB
phosphate tablet Pharmaceutical 7.5 7.48 7.47

and research Ltd.

*Average of three determinations

Scheme of coloured product

Ferric salt converts into a ferrous salt upon oxidation and can be easily detected by the usual

reagent ophenanthroline. The reduction product is tris complex of Fe (1), well known as

ferroin. The colored product of the reaction is given below
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Oxidation
Fe(lll) + primaquine -------- > Fe(ll) + primaquine +Unreacted Fe(l11)
Reduction
Unreacted Fe(lll) + O-Phosphoric Acid -------- > Fe(l11)-O-phosphoric Acid Complex
_ ~ 55
— —
/ \ |"/T .= I
\_/ ~ ey
N N—" +  Fe(lll) - > ~

CONCLUSIONS
The developed method is simple, sensitive, accurate and reproducible. This method can be
successfully applied for the analysis of pharmaceutical formulations in any laboratory.
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