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ABSTRACT: Sildenafil, the active ingredient in Viagra (Pfizer), is a 

prescription medicine used for erectile dysfunction. Sildenafil were isolated 

and purified during the analysis of some herbal products marketed for 

treatment of erectile dysfunction. There is no standardization technique for 

herbal formulations hence the addition of adulterants in herbal is very 

difficult to get hold of. Most of the adulterants added are to enhance the 

efficiency of the preparation. Not only sildenafil but various other drugs such 

as Tedanafil, Verdinafil and their analogues were used in the formulations. 

We have extracted sildenafil by using double extraction in which methanol: 

water (50:50) was used as an extractant along with process of sonication 

which was then further detected using UV visible spectroscopy. Seven 

samples were screened for the presence of sildenafil citrate and out of which 

two were found to be contaminated with sildenafil citrate. The proposed 

method is simple, cost effective, environmental friendly and effective to be 

used in most of the laboratories. 

INTRODUCTION: Sildenafil citrate, sold 

as Viagra, an inhibitor of phosphodiesterase type 5 

(PDE5) is a drug used to treat erectile 

dysfunction and pulmonary arterial hypertension 

 (PAH). Sildenafil citrate (Viagra®), is used for the 

treatment of erectile dysfunction (ED), is rapidly 

becoming one of the most popular and widely used 

drugs throughout the United States and Europe. 

The extensive use of sildenafil is exemplified by 

the fact that 6 million prescriptions for this agent 

were written during the first 6 months following its 

introduction 
1
. Contrary to popular belief, sildenafil 

is not an aphrodisiac, does not work in the absence 

of sexual arousal, and does not make a potent man 

more virile 
2
.  
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Prolonged or excessive consumption of these 

products containing undeclared amounts of 

sildenafil may lead to serious adverse health 

consequences. 

 

Therefore the screening of herbal products for 

sildenafil and other PDE-5 inhibitors such as 

vardenafil and tadalafil is crucial. In order to avoid 

detection, some manufacturers have begun to 

adulterate their herbal and food products with 

compounds that are structurally modified from 

sildenafil (sildenafil analogues).  

 

A food manufacturer was found to have added raw 

material containing one such analogue, known as 

homosildenafil, to a certain miscellaneous 

beverage. In the following year, two other 

analogues, hydroxyhomosildenafil and 

acetildenafil, were separately isolated from oral 

capsules advertised as herbal alternatives for 

Viagra, the trade name for sildenafil. The presence 

of these modified drugs as illicit adulterants in 
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herbal products poses a serious health risk to 

consumers as their efficacy and toxicological data 

are not well documented. Moreover, it is not 

always valid to assume that the adverse effects of 

these compounds are similar to those of the original 

drug. One notable example is the adulteration of 

various etiologies. Various techniques are 

employed to enhance the aqueous solubility of 

poorly water-soluble drugs 
3
.  

 

Hydrotropic solubilization is one of them. 

Sildenafil citrate is designated chemically as 1-[[3-

(6, 7- dihydro-1-methyl-7-oxo-3-propyl-1H-

pyrazole 4, 3,-d-
 
pyromidine- 5-yl-4-ethoxyphenyl 

sulfonyl-4- methylpiperazine citrate. Literature 

survey reveals that the drug can be estimated by 

spectrophotometric methods 
3-7

, extractive 

spectrophotometric methods
8, 9

 HPLC
10-14

 and 

LC/MS/MS
15

. 

 

As there are hardly any methods for detection of 

sildenafil citrate from herbal drugs an attempt was 

made to raise the awareness of the increasing 

occurrence of adulterants in the form of modified 

drugs in herbal products and their analysis by 

simple UV spectrophotometric method which can 

be used by most of the laboratories. 

 

Experimental: 

Method of extraction of sildenafil citrate from 

herbal formulation: 

The drug was freely soluble in methanol and water. 

Thus for the extraction of the drug, a mixture of 

methanol: water (50:50) was used. The tablets were 

finely crushed using mortar and pestle and 

collected in conical flask. Powdered material was 

subjected to double extraction with a total of 50 ml 

of methanol: water (50:50) solution. The powdered 

material was suspended in 25 ml of methanol: 

water (50:50) solution and the suspension was 

sonicated for 20 min and then kept on magnetic 

stirrer for 1 hour at moderate speed at room 

temperature.  

 

The suspension was then centrifuged at 3000 rpm 

for 15 min and the supernatant was collected. The 

sediment left was collected and redispersed in 25 

ml of fresh extraction media and same extraction 

procedure was followed. Supernatants collected in 

both the procedures were combined and finally 50 

ml volume was made up. 

 

Optimization of sonication time: 

 In the experiment, sonication time was varied 

between 5-25 minutes and the effect of sonication 

time on the amount of drug extracted was 

determined. To optimize sonication time, extraction 

of sildenafil was carried out from Viagra tablet 

containing 100 mg drug. 

 

Optimization of number of extraction: 
To get nearly 100% recovery of drug by extraction, 

the repeated extractant of the same raffinate with 

additional fresh extractant each time needed and 

this process of repeated extraction is called 

multiple extraction. To get maximum amount of 

extract, we have varied the number of extraction 

from 1-3 using 50 ml of total extractant from 

Viagra tablet containing 100 mg sildenafil citrate. 

 

Procedure: 

Spectrophotometric Analysis of Sildenafil 

citrate: 

Preparation of stock solution: 

Sildenafil citrate (100 mg) was dissolved in 100 ml 

of methanol: water (50:50) solution to obtain 

solution „A‟ (1000 µg/ml). The 10 ml solution „A‟ 

was diluted to 100 ml with methanol: water (50:50) 

to obtain stock solution (100µg/ml). 

 

Preparation of standard curve: The 0.2 ml of stock 

solution was diluted to 10 ml methanol: water (2 

µg/ml). To get similar aliquots of 0.4, 0.6, 0.8, 1.0, 

1.5 and 2.0 ml of stock solution were serially 

diluted with methanol: water (50:50) to 10 ml to 

get 4, 6, 8, 10, 15 and 20 µg/ml concentrations. The 

absorbance of each solution was measured at 292 

nm against methanol: water (50:50) as a blank. The 

assay was performed in triplicate and average 

absorbance was considered. 

 

Sildenafil citrate is soluble in methanol: water 

solution. The spectra of drugs when overlapped 

show feasibility of using this solvent for 

spectrophotometric analysis for estimation of these 

drugs. Therefore methanol: water solution was 

selected as solvent. Sildenafil citrate gives 

maximum UV absorbance at 292 nm. Thus 

absorbance at 292 nm wavelength can be used to 
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confirm the presence of drug. To detect the 

presence of drug in various herbal aphrodisiac 

formulations, extracts of the same were scanned 

between 200-400 nm and absorbance near to 292 

nm was taken into consideration. 

 

λmax is the wavelength in nm at which maximum 

absorbance of UV light occurs.  λmax is 

characteristic for every drug under specific 

condition. λmax is an universal constant and cannot 

be affected by concentration and thus can be used 

for qualitative analysis. In the experiment, extract 

of standard drug and different herbal preparation in 

methanol: water mixture were scanned between 

200-400 nm using UV visible spectrophotometer. 

Sildenafil citrate gives maximum absorbance at 292 

nm and out of seven samples scanned, two were 

found to be adulterated with sildenafil citrate as 

they gave absorbance at 292  2 nm. 

 

Quantification of sildenafil citrate: The amount of 

sildenafil in extract was calculated by putting the 

absorbance value of extract in the standard linear 

regression line. All the extracts were analyzed after 

sufficient dilution and thus final concentration in 

the extract was calculated after multiplying the 

concentration in diluted extract with dilution factor. 

200 mg of finely divided powder was accurately 

weighed with 50 ml of solvent. So final 

concentration, amount of sildenafil in extract and 

total % of drug in formulation were calculated 

using the standard equations: 

      

RESULTS AND DISCUSSION: 

The choice of a particular method for extraction of 

drug from herbal or pharmaceutical formulations is 

most commonly determined by the solubility 

characteristics of the drug as well as the type of 

formulation. Sildenafil citrate is being freely 

soluble in water as well as in methanol, thus 

allowing us to use polar solvent to extract the drug. 

For the extraction purpose, a mixture of methanol: 

water (50:50) is used as extracting media. We have 

used both solid and liquid preparations and method 

of extraction varies accordingly. In the method to 

enhance the solubility of drug and to increase the 

amount of drug extracted, we have introduced two 

modifications: sonication time and number of 

extraction. By using these modifications the 

efficiency of the method was determined by 

extracting sildenafil citrate from standard Viagra 

tablet containing 100 mg drug and the recovery of 

the drug was calculated. To maximize the 

efficiency of the method, both the variables were 

optimized. Only one parameter was changed in 

each series of experiment. The effect of sonication 

time on the amount of drug extracted is given in 

Table 1. From Table 1 we can clearly see that 

sonication time and amount of drug extracted are in 

direct proportion only up to certain limit.  

 

Result shows that increase in time results in 

increase in solubility and thus amount of drug 

extracted. There is no noteworthy difference in the 

amount of drug extracted after 20 min. So for 

further experiments 20 min. sonication time is 

used. Combination effect of sonication and 

multiple extraction leads to drastic increase in the 

amount of the drug extracted. From the result 

obtained it can be seen that there is not much 

change in the amount of drug excreted in double 

and triple extraction.  

 

The double extraction together with 20 min. 

sonication gave 95 % recovery of drug as shown in 

Table 2. The amount of sildenafil citrate in extract 

was directly calculated by putting the absorbance 

value in the regression line of standard drug. All 

the extracts were scanned after sufficient dilutions 

and thus the final concentration in extract was 

calculated after multiplying the sufficient value of 

diluted with dilution factor. 

 

TABLE 1: THE EFFECT OF SONICATION TIME ON THE AMOUNT OF DRUG EXTRACTED 

Sonication time (min) Amount of drug extracted (mg) % Drug extracted 

5 35.3 35.3 

10 46 46 

15 67.4 67.4 

20 77.9 77.9 

25 80.1 80.1 
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TABLE 2: THE EFFECT OF NUMBER OF EXTRACTIONS ON THE AMOUNT OF DRUG 

Number of extractions Amount of drug extracted (mg) % Drug extracted 

1 77.9 77.9 

2 95 95 

3 96.6 96.6 

 

For the amount of drug in extract (50 ml) 

absorbance value of test sample and regression line  

 

 

of standard curve (Y= 0.050 + 0.078) was used as 

shown in Fig.1. 

 

 
FIG. 1: ABSORBANCE Vs CONCENTRATION CURVE OF STANDARD SILDENAFIL CITRATE 

 

From the Table 3 it can be understood that the 

quantity of the drug present in the standard is only 

6ug/ml where as in herbal preparation like musli 

and xxx samples the drug level was very high 

(320ug/ml and 520ug/ml). Table 5 shows the 

absorbance of sildenafil citrate at 292nm of the 

three sets. 

   
TABLE 3: ABSORBANCE VALUE, QUANTITY OF DRUG AND % DRUG OF DRUG IN ORIGINAL FORMULATION OF 

STANDARD DRUG AND THE HERBAL PREPARATION 

Name of Preparation Absorbance Quantity of drug in extract % Drug in formulation 

Standard drug 0.386 6 µg/ml - 

Supersonic 0.478 320 µg/ml 8 

Musli xxx 0.728 520 µg/ml 13 

 

TABLE 4: COMPILATION OF UV DATA ON ANALYSIS OF HERBAL DRUG  

Name of preparation Super sonic Musli xxx 

Absorbance (Y) 0.478 0.728 

Concentration (X) 8 13 

Dilution factor 2000 2000 

Final concentration in extract 320 µg/ml 520 µg/ml 

Final amount in extract (50 ml) 16 mg 26 mg 

Total amount in formulation 40 mg 65 

% Drug in formulation 8 % 13 % 

Linear regression line Y = 0.050 + 0.078                                                                            Eq. 1 

Final concentration in extract = X  dilution factor                                                            Eq. 2 

Final amount in extract = Final concentration in extract  ml of extractant                       Eq. 3 

Total amount in formulation = Final amount in extract  Total wt. of formulation            Eq. 4 

% Drug in formulation =  100                                                  Eq. 5 
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TABLE 5: ABSORBANCE OF SILDENAFIL AT 292nm 

Concentration 

(µg/ml) 

Absorbance at 292nm 

2 nm 

Average 

Set 1 Set 2 Set 3 

2 0.184 0.179 0.189 0.184 

4 0.293 0.271 0.249 0.271 

6 0.399 0.373 0.386 0.386 

8 0.503 0.475 0.489 0.489 

10 0.591 0.611 0.571 0.591 

15 0.812 0.828 0.844 0.828 

20 1.102 1.058 1.078 1.078 

 

CONCLUSION: In this study, sildenafil was 

identified in some of the herbal formulations which 

could be health hazard due its extreme side effects. 

Two products out of seven containing sildenafil 

were detected in “all-natural” herbal supplements. 

These two compounds were obtained as crystalline 

solids and found out to be adulterated with 

sildenafil using UV visible spectroscopy. The 

structures of the compounds were not identified 

separately but were found to be some analogues of 

sildenafil.  These compounds are prepared by 

modifying some of the functional groups of 

sildenafil.  

 

The concentration of sildenafil in one preparation 

was found to be 65 mg and in other preparation was 

found out to be 40 mg. The product label on the 

dietary supplements indicates that the product 

enhances sexual performance, lists a blend of 

natural herbal substances as active ingredients and 

gives no indication of a synthetic erectile 

dysfunction drug or related synthetic compound. 

Consumers who purchase this product often are 

under the notion that natural products are safer than 

synthetic one. They are unaware that they are 

consuming synthetic compound that has not been 

evaluated for safety and efficacy. The drug 

sildenafil is allopathic in nature and hence it cannot 

be added in the herbal formulations. Thus the 

above study indicated that UV spectrophotometry 

is a good technique to detect the adulterants in 

herbal drug. 

 

ACKNOWLEDGEMENT: We would like to 

thank our students Mr. Khilav Pravin for being 

supportive and providing all the assistance required 

to complete the analysis. 

 

REFERENCES: 
1. Schwarz UR, Walter U and Eigenthaler M. Biochem 

Pharmaco 2001 62-9: 1153.  

2. Terrett K. et.al. Bio. Med. Chem. Lett 1996 6-15: 1819. 

3. Maheshwari RK, Bishnoi SR, Kumar D, Krishna M. 

Quantitative spectrophotometric determination of 

ornidazole tablet formulations using ibuprofen sodium 

as hydrotropic solubilizing agent, Dig J Nanomater 

Bios 2010; 5: 97- 100.  

4. Sager GV, Rao PV, Shastry BS. New 

Spectrophotometric method for the estimation of 

sildenafil citrate, The Antiseptic 2002; 99: 282- 283. 

5. Issa YM, El-Hawary WF, Youssef AFA, Senosy AR. 

Spectrophotometric determination of sildenafil citrate 

in pure form and in pharmaceutical formulation using 

some chromotropic acid azo dyes, Spectrochim Acta A 

Mol Biomol Spectrosc 2010; 75: 1297-1303.  

6. Kumar A, Rajput GA, Srivastava G, Singh AK. To 

develop uv spectrophotometric method for the 

estimation of sildenafil Citrate in bulk and tablet, 

International Journal of Pharma Research and 

Development 2010; 2: 1-6.  

7. Nora H, Al-Shaalan. Utility of Certain Π Acceptors for 

Spectrophotometric Determination of Sildenafil Citrate, 

Am J Appl Sci. 2007; 4: 743-747.  

8. Kuchekar BS, Thakkar SV, Chothe PP, Hiremath MR, 

Shinde. Spectrophotometric estimation of sildenafil 

citrate in tablets, Indian J Pharm Sci 2005; 1: 749-751. 

9. Dinesh ND, Nagaraja P, Gowda NMM, Rangappa KS. 

Extractive spectrophotometric methods for the assay of 

sildenafil citrate (Viagra) in pure form and in 

pharmaceutical formulations, Talanta. 2002; 57: 757-

764. 

10. Harikrishna K, Nagaralli BS, Seetharamappa J. 

Extractive Spectrophotometric Determination of 

Sildenafil Citrate (Viagra) in Pure and Pharmaceutical 

Formulations, J Food Drug Anal 2008; 16: 11-17. 

11. Reddy BPK, Reddy YR. Validation and Stability 

Indicating RPHPLC Method For the Determination of 

Sildenafil Citrate in Pharmaceutical Formulations and 

Human Plasma, E-J Chem 2008; 5: 1117-1122. 

12. Hassan Y. Aboul-Enein, Hefnawy MM. Rapid 

Determination of Sildenafil Citrate In Pharmaceutical 

Preparations Using Monolithic Silica HPLC Column. J 

Liq Chrom Relat Tech  2003; 26: 2897–2908.  

13. Prasanna reddy B, jaya prakash M, sivaji K, Sudhakar 

reddy V, Srinivasa reddy V. validation and stability 

indicating RP-HPLC method for the determination of 

sildenafil citrate in pharmaceutical formulations. 

International Journal of Applied Biology and 

Pharmaceutical Technology. 2010; 1: 104-111.  

14. Kannappan N, Deepthi Y, Divya Y, Shashikanth, 

Mannavalan R. method development and validation of 

stability indicating methods for assay of tadalafil and 



Pandey and Parikh, IJPSR, 2015; Vol. 6(9): 4080-4085.                               E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              4085 

sildenafil citrate by HPLC. Int J chem tech Res 2010; 2: 

329-333. 

15. Mu-Chang Tseng, Jer-Huei Lin. Determination of 

Sildenafil Citrate Adulterated in a Dietary Supplement 

Capsule by LC/MS/MS. J Food Drug Anal 2002; 10: 

112-119. 

 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 
Playstore) 

How to cite this article: 

Pandey A and Parikh P: Detection of Sildenafil Citrate from Aphrodisiac Herbal Formulations. Int J Pharm Sci Res 2015; 6(9): 4080-85. 

doi: 10.13040/IJPSR.0975-8232.6(9).4080-85. 

 


