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Abstract: Two simple, accurate and precise spectrophotometric methods have been developed for  Pyrazinamide in
bulk and pharmaceutical dosage form. Pyrazinamide has absorbance maxima at 269nm.Method A is area under curve
(AUC) method, which involves the calculation of integrated value of absorbance with respect to wavelength between
264-274nm. Method B involves the derivatisation of the primary absorption spectra to second order and by the
examination of the second derivative spectra of Pyrazinamide, 270 nm (λ) was selected as working wavelength.
Linearity range was found to be 2-16 µg/ml for method A and  Beer’s law is obeyed in the concentration range of 2-
16µg/ml for method B. The results of analysis were found to be satisfactory  by validation with recovery studies. The
additives and common excipients did not interfere in their determination.
Keywords: Pyrazinamide, AUC, Derivative.

Introduction
Pyrazinamide is chemically pyrazine-2-carboxamide
and the structural formula is shown in Fig: 1.The
molecular formula is C5H5N3O and molecular weight
is 123.1g/mol. It occurs as a white crystalline powder
that is soluble in water, chloroform, slightly soluble in
ethanol (95 percent) and very slightly soluble in polar
organic solvents. Pyrazinamide has been elevated to
first-line status in short-term tuberculosis treatment
regimens because of its tuberculocidal activity and
comparatively low short-term toxicity.[1-4] It  is  an
official drug in Indian Pharmacopoeia 2007,[5] British
Pharmacopoeia 2005,[6] and United state
pharmacopoeia 2007.[7] From the literature survey, it
was found that Pyrazinamide was estimated by
analytical methods such as few UV-Visible methods[8-

10] , Reverse-phase high-performance liquid

chromatographic (RP-HPLC) method [11-15],gas
chromatography[16] and UPLC method[17]. The present
developed method was simple, precise, specific and
accurate.
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Fig: 1. Chemical Structure of Pyrazinamide

Experimental
Instrument used and reagents
For both the methods, Shimadzu model 1700 double
beam UV-VIS spectrophotometer with spectral
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bandwidth of 1.8nm, wavelength accuracy of 2nm and
a pair  of  1 cm matched quartz  cells  of  10 mm optical
path length was used as an instrument for  spectral
measurements. An analytically pure sample of
Pyrazinamide was procured as a gift sample from Arch
pharmalabs Limited, Mumbai, India. Double distilled
water was used as solvent. Tablet formulation of
Pyrazinamide (500 mg) was collected from local
market.
Preparation of working standard drug solution
Pure Pyrazinamide powder equivalent to 100 mg was
accurately weighed and dissolved in 40 ml of water in
a 100 ml volumetric flask and the volume was made
up to the mark with water to  obtain  a final
concentration of 1000 µg/ml (stock A solution). From
stock  ‘A’,  10  ml  of  aliquot  was  pipetted  out  in  a  100
ml volumetric  flask and the volume was made up to
the mark to obtain a final concentration of 100 µg/ml
(stock B solution).
Preparation of marketed formulations
Twenty tablets of Pyrazinamide each containing 500
mg were accurately weighed, average weight was
determined and crushed into fine powder and a
quantity equivalent to 100 mg of Pyrazinamide was
transferred into 100 ml volumetric flask and
dissolved in 40 ml of water and sonicated for 5 min.
The solution was filtered through Whatmann filter
paper no.41. The residue was washed with 10 ml
portions of water, three times and the total volume of
the filtrate was made up to 100 ml with water to
obtain 1000 µg/ml (stock A' solution). From the
above stock A' solution 10 ml of aliquot was pipetted
out in a 100 ml volumetric flask and the volume was
made up to the mark to obtain the final concentration
of 100 µg/ml (stock B' solution). From the stock

solution B', various dilutions of the sample solution
were prepared and analysed.

Calibration curve

Method A: Area Under Curve Method[17]

The AUC (Area Under Curve) method involves the
calculation of integrated value of absorbance with
respect to wavelength between 264nm to 274 nm (Fig:
2). The horizontal axis is selected by entering the
wavelength range over which the area has to be
calculated. The wavelength range is selected on the
basis of repeated observations so as to get the linearity
between area and concentration. Suitable dilutions of
standard stock solution (100μg/ml) of the drug were
scanned in the wavelength range 400-200 nm and the
calibration curve was plotted (Fig: 3).

Method B: Second Order Derivative Spectroscopic
method[17]

The standard drug solution was prepared and scanned
between the wavelength range of 400 – 200 nm in the
concentration range of 2-16µg/ml(Fig: 4 and 5) where
the second order derivative spectra showed sharp dip
at 270 nm when n=2. The calibration curve of d2A/dλ2

against concentration was plotted. Similarly
absorbances of sample solutions were measured and
the amount of Pyrazinamide was determined from
standard calibration curve.

Validation of methods[18]

The above methods were satisfactory in accordance to
the ICH guidelines. Accuracy studies were carried out
at three different levels i.e. 80%, 100% and 120% by
adding the pure drug to previously analyzed tablet
sample and the percentage recovery was calculated
(Table 1).

Fig: 2. Area under curve spectra of Pyrazinamide
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   Table 1: Optical characteristics and Other Parameters
RESULTSPARAMETERS METHOD A METHOD B

Absorption Maxima (nm) 264-274 270
Beer’s-Lambert’s range (μg/ml) 2-16 2-16
Regression equation (y)*
Slope (m)
Intercept (c)

0.052
0.001

          -0.001
0.0002

Correlation coefficient 0.9998 0.9995
Sandell’s sensitivity
(mcg / cm2-0.001 absorbance units) 0.019 -0.7352

Molar absorptivity (L mol-1 cm-1) 0.0645×103 -0.0167×103

Precision (% RSD)
Intraday precision
Interday precision

0.690
0.757 0.47

1.09
Accuracy(% RSD)
       80%
       100%
       120%

0.0417
0.0382
0.0327

0.1527
0.1577
0.2466

Limit of detection (μg / ml) 0.03 0.25
Limit of quantification (μg / ml) 0.11 0.76

   *y = mx + c; when x is the concentration in mg/ml and y is absorbance unit.

  Fig: 3. Calibration curve for Pyrazinamide between 264-274 nm in water by Area under curve method.

  Table 2: Analysis of tablet formulation

METHOD Tablet Label claimed
(mg)

Amount found
(mg) %Recovery ± SD**

BRAND I 500 499.01 99.01±1.13A BRAND II 500 498.89 99.77±0.35
BRAND I 500 499.91 99.98±0.041B BRAND II 500 499.96 99.99±0.382

  **Average of six determinations
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         Fig: 4. Second order derivative spectra of Pyrazinamide.

Fig: 5. Calibration curve for Pyrazinamide at 270 nm in water by Second order
derivative method.

Result and Discussion
The absorption spectra of Pyrazinamide were recorded
in the wavelength range of 200-400 nm for both the
methods.  The  spectra  were  reported  as  Fig:  2  and
3.The optical characteristics such as Beer’s law limits,
molar absorptivity, sandell’s sensitivity, percentage
relative standard deviation and range of errors in each
method were calculated and the results were reported
in Table [1]. Also the regression characteristics like
slope (m), intercept (c), and correlation coefficient (r)
were  calculated  and  are  presented  in  Table  1.  The
results showed that the methods have reasonable
precision. The assay results obtained for the both the
methods are summarized in Table 2 and the accuracy
of the methods were confirmed by the recovery studies
by adding known amount of the pure drug to the

pharmaceutical formulation previously analyzed by
this method.

Conclusion
Thus, it can be concluded that the method developed in
the present investigation was economical, simple,
sensitive, accurate, rapid and precise. Hence, the above
said method can be successfully applied for the
estimation of Pyrazinamide in pharmaceutical dosage
forms.
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