
 
  Please cite this article as: P.Venkateswarlu

 
et al., Spectrophotometric Determination of Procainamide by 

Charge-Transfer Complexation. American Journal of Pharmacy & Health Research 2018. 

Research Article 

 
www.ajphr.com 

2018, Volume 6, Issue 04 

ISSN: 2321–3647(online) 
 

Spectrophotometric Determination of Procainamide by Charge-

Transfer Complexation 
 

B. Eswara Naik
1,3

, C. Narasimha Rao
2
, S. Ramanaiah

1
 and P. Venkateswarlu

2* 

1 Department of Chemistry, Rayalaseema University, Kurnool, 518002, Andhra Pradesh, India. 

2. Department of Chemistry, S. V. University, Tirupati, 517502, Andhra Pradesh, India. 

3. Department of Chemistry, IIIT-R.K.Valley, RGUKT-A.P., Kadapa, 516330, Andhra Pradesh, 

India. 
 

ABSTRACT 

A simple and sensitive spectrophotometric method has been developed for the determination of 

procainamide (PA) in pure and pharmaceutical formulations. The proposed method is based on 

the formation of charge-transfer complex between the drug and 1-chloro-2, 4-dinitrobenzene 

(CDNB). PA in the presence of CDNB formed yellowish red colored complex, which showed a 

maximum absorbance at 410 nm. The limit of detection and quantitation were 0.1183 mg/ml and 

0.3940 mg/ml respectively. The influence of commonly used excipients on the determination of 

PA was studied.  
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INTRODUCTION 

Procainamide (PA); 4-amino-N-(2-diethylaminoethyl) benzamine, (Figure. 1) is used to prevent 

atrial and ventricular arrhythmias. It is known to induce a voltage-dependent open channel block 

on the Bactra Cho toxin (BTX)-activated sodium channels in cardiomyocytes
 1,2

.  Several 

methods have been reported for the determination of the PA. These methods include 

pharmacopoeial methods
3,4

, titrimetry
5,6

, colorimetry
7,8

, spectrophotometry
9-14

, fluorometry
15

 and 

chromatograph
16-18

. The survey of literature has shown that no spectrophotometric method was 

reported so far, for the determination of PA with CDNB. 

In present investigation, a new spectrophotometric method has been developed that is simple, 

accurate and reproducible for the determination of PA based on the formation of charge-transfer 

complex reaction with CDNB to give colored solution and can be used for the determination of 

PA in bulk and its formulations. 
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Figure 1: Structure of PA 

EXPERIMENTAL 

Instrumentation 

A Shimadzu UV-Visible spectrophotometer (UV-160A) with a matched pair of 10 mm quartz 

cells was utilized for all measurements. Mettler Toledo analytical balance (accuracy 0.1 mg) was 

used for weighing all the samples. 

Materials and Reagents 

PA was procured from Sigma-Aldrich. Formulations were purchased from local market. All the 

chemicals used were of analytical reagent grade. Double distilled water is used throughout the 

experiment.  A stock solution of PA was prepared by dissolving accurately weighed 100 mg of 

pure drug in 100 ml of water and sonicated to get required concentration of 1 mg/ml. Further, it 

was diluted with double distilled water as required for the present investigation. 

RESULTS AND DISCUSSION 

Absorption spectrum 
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Different aliquots of standard PA were taken in a several volumetric flasks, added 2 ml of 3% 

CDNB reagent heated the entire content to 98 ± 2
o
 C. At this temperature yellowish red color 

chromogen was formed, which shows a maximum absorbance at 410 nm against the blank 

reagent (Figure. 2). 

 

Figure 2: Absorption Spectrum of PA With CDNB 

Effect of reagent CDNB concentration 

The effect of CDNB reagent concentration was found that 2 ml of 3% CDNB produced 

maximum intensity of chromogen that was unaffected by further addition of few drops of 

reagent. Therefore 2 ml of CDNB reagent solution was used for further study. 

Effect of Drug Concentration 

Various concentrations of PA were taken in volumetric flasks in the range of 4-30 µg/ml and 

CDNB reagent was added to each flask. The maximum absorbance was measured at 410 nm. 

ANALYTICAL METHOD VALIDATION 

Linearity 

The linearity of an analytical method is its ability to elicit test results that are directly 

proportional to the concentration of analyte in samples within a given range (Figure. 3). The 

linearity of calibration graphs was proved by the high values of the correlation coefficient and 

small values of the y-intercept of the regression equation. The apparent molar absorptivity of the 

resulting colored complexes and relative standard deviation of response factors for the proposed 

spectrophotometric method were also calculated and obtained results like Beer’s law limit, 

Sandal’s sensitivity and molar absorptivity are reported in Table 1. 
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Figure 3: Calibration plot of PA 

Table 1: Spectral characteristics of the drug with reagent 

λmax 

(nm) 

Beer’s 

law limit 

(µg/ml) 

Molar 

absorbance 

(L.mol
-1

 

cm
-1

) 

Sandell’s 

sensitivity 

Correlation 

coefficient 

(r
2
) 

Slope 

(m) 

Intercept 

(c) 

%RSD Colour LOD LOQ 

410 6-27 2.698X10
4
 0.0017 0.9925 0.254 0.0447 0.1724 Yellowish 

Red 

0.1183 0.3940 

Robustness and ruggedness 

During the evaluation of robustness, some parameters like concentration of drug and reagent, 

wavelength range and shaking time were interchanged. The capacity remains unaffected by small 

deliberate and shaking time. Method ruggedness was expressed as % RSD of the same procedure 

applied by two analysts and in two different instruments on different days. The results showed no 

statistical difference between different analysts and instruments suggesting that the developed 

methods were robust and rugged. 

Accuracy 

It is defined as agreement between the true value and obtained value. The obtained accuracy 

results were proved that, the recovery percentage values in drug and in pharmaceutical 

formulations were within the acceptance criteria and details were presented in Table 2 and 3. 

Table 2:Evaluation of accuracy and precision results of the proposed method in bulk form 

Taken 

mg/ml 

Intra day Inter day 

*Found mg/ml Recovery % ± SD % RSD *Found mg/ml Recover % ± SD %  RSD 

2 1.98 98.83 0.006 0.29 1.99 99.33 0.006 0.29 

4 3.96 99.08 0.006 0.15 3.96 99.00 0.017 0.44 

6 5.96 99.33 0.010 0.17 5.93 98.83 0.044 0.74 

*Average of six determinations 

Table 3: Evaluation of accuracy and precision results of the proposed method in 

pharmaceutical dosage form 

Pharmaceutical 

formulation 

Taken 

mg/ml 

Intra day Inter day 

*Found 

mg/ml 

Recovery 

% 

± SD % 

RSD 

*Found 

mg/ml 

Recovery% ± SD %   

RSD 

pronestyl 4 3.97 99.33 0.006 0.15 3.94 98.50 0.010 0.25 
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procanbid 6 5.93 98.83 0.070 1.18 5.96 99.33 0.010 0.17 

pronestyl-SR 8 7.96 99.54 0.015 0.19 7.94 99.29 0.025 0.32 

*Average of six determinations 

Precision 

Precision of a method is a measure of the ability to create reproducible results. It is evaluated 

using six separate determinations. The intra and inter day precision were evaluated and found % 

RSD is less than 1.0, that indicates that there was no significant variations for intra and inter day 

analysis and results were presented in Table 2 and 3. 

Limit of Detection (LOD) 

 The detection limit of an individual analytical procedure is the lower amount of analyte in a 

sample that can be detected but not necessarily quantitated as an exact value.  

The LOD was calculated by using the following formula. 

    
    

 
 

Where,  s = Standard deviation 

S = Slope of the calibration curve 

Limit of Quantitation (LOQ) 

The Quantitation limit of an individual analytical procedure is the lowest amount of analyte in a 

sample which can be quantitatively determined with suitable precision and accuracy. 

The LOQ was calculated by using the following formula. 

    
   

 
 

where,  s = Standard deviation 

           S = Slope of the calibration curve 

APPLICATIONS 

Blood and urine samples were collected from healthy volunteers. The samples were centrifuged 

at 3000 rpm min
-1

 for 10 min. The solutions were filtered and preserved in the absence of light at 

4
0
C.To this, various concentrations of PA were added and analyzed with the developed method. 

The results are given in Table 4. High accuracy and good recoveries were obtained which 

indicate that the proposed method can be successfully applied to recover PA in urine and blood 

samples. 

Table 4: Method accuracy from recovery studies 

Sample Added 

mg/ml 

*Found             mg/ml Recovery% ±SD %RSD 
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Blood samples 

 

0.2 0.20 98.33 0.002 0.78 

0.4 0.40 99.42 0.002 0.38 

0.6 0.60 99.33 0.002 0.29 

0.8 0.79 98.96 0.003 0.32 

Urine samples 

 

0.4 0.40 99.33 0.001 0.29 

0.6 0.60 99.22 0.001 0.10 

0.8 0.79 99.17 0.003 0.39 

1.0 0.98 98.00 0.010 1.02 

*Average of six determinations 

CONCLUSION 

In the current developed method, the drug PA was estimated in bulk, in pharmaceutical 

formulations and in biological fluid samples. The developed method is simple, accurate, precise 

and reproducible.  
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