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ABSTRACT 
Triphula tablets were analyzed for the tannin content, which is responsible for antioxidant activity. The 

amount of tannins were analyzed by Folin Denis reagent. Tannic acid was used as a standard compound 

and the tannins were expressed as mg g
-1

 tannic acid equivalents (Standard curve equation; 

Y=0.02873x+0.2411, R
2 

= 0.948).The total tannins varies from 59.33±0.58 to 48.6±1.16 in the extract of 

different solvents. 
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INTRODUCTION 

 
Triphula is one of the commonest and cheapest of herbal preparations available in India. It is composed of 

equal parts of three most valuable herbs, Indian Gooseberry (Emblica officinalis), Chebulic Myrobalan 

(Terminalia chebula), and Beleric Myrobalan(Terminalia belerica)[1,2].
 
These drugs have been evaluated 

for their comparative antidiabetic and antioxidant activities [3].Triphula is well documented as a 

rejuvenator and antioxidant[4-6].  It has been scientifically validated for its anti-inflammatory[7] and 

hypolipidemic effects.   

 

Tannins are complex secondary metabolites having various medicinal properties but difficult to isolate in 

pure form. Tannins are polyphenols, have a large influence on the nutritive value of humans and animals 

foodstuff. Most of the ayurvedic formulations are lacking in defined quality control parameters. FDA has 

made the quality control and GMP mandatory for ayurvedic formulation, which has been implemented 

from 1st January 2003. Hence, there is no thorough scientific investigation on most of the claims made by 

the traditional medicine practitioners.  

 

Recent interest in phenolic compounds due to their protective role, through utilization of fruits and 

indigenous vegetables such as apple [8], black caraway, carrot, cranberry, orange [9] tomato [10]against 

oxidative damage diseases such as arteriosclerosis, cardiovascular, coronary heart disease, aging, stroke 

and cancer[11-14]. Many plants have been studied and reported the importance of tannins and its variation. 
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MATERIALS AND METHODS 
 

Principle: Tannin-like compounds reduce phosphotungstomolybdic acid in alkaline solution to produce a 

highly colored blue solution, the intensity of which is proportional to the amount of tannins. The intensity 

is measured in a spectrophotometer at 760nm. Tannin contents of plants were measured by Folin-Denis 

method[15,16].  

 

Apparatus:  All glassware used for the experimental purpose were made up of Pyrex or Borosil glass. The 

burette, pipette and standard flasks were calibrated by the method described by Vogel [17]. The absorption 

measurements were carried out on a spectrophotometer, model EQ-822, supplied by Equiptronics, Powai 

using 1-cm matched glass cells. The spectrophotometer was calibrated by measuring the absorption spectra 

of potassium chromate in potassium hydroxide solution and that of potassium permanganate in sulphuric 

acid solution [18]. A digital pH meter model EQ-610, supplied by Equiptronics, Powai having an accuracy 

of ±0.02 pH and resolution of 0.01 pH was used to measure the pH of the solutions. The pH meter was 

calibrated with standard buffer solutions of pH 7.0, 4.0 and 9.2. A single pan digital analytical balance of 

series CA-223, supplied by Contech, having sensitivity of 0.001 g was used for weighing chemicals, 

reagents and samples. 

 

Reagents: All the chemicals used were of A.R. grade. Distilled water was used for preparing standard 

solutions as well as for all experimental work.  

 

Preparation of standard tannic acid solution: Standard solution of tannic acid was prepared by 

dissolving 100 mg in 100 mL distilled water. Fresh solutions were prepared for each test.10 mL of the 

standard solution was diluted to 100 ml.1-10 mL aliquot were used for the analysis. 

 

Preparation of working solution: 5 mL stock solution was diluted to 100 ml with distilled water. Each ml 

contained 50μg of tannic acid.  

 

Preparation of Folin-Denis reagent: Sodium tungstate (100 g) and phosphomolybdic acid (20 g) were 

dissolved in 750 ml distilled Water and later 50 mL phosphoric acid was added into the solution. Mixture 

was refluxed for 2 h and volume was made to one liter with distilled water.  

 

Preparation of carbonate solution: Sodium carbonate (350 g) was dissolved in one liter water at 70
o
C. 

Solution was allowed to stand overnight and then it was filtered through glass-wool.  

 

Preparation of the extracts of Triphula tablet: Extracts were prepared by using three different solvents. 

A. Hydro alcohol extract: 0.750g of triphula tablet was extracted with 100 mL of 50% alcohol for 4 h. 

B. Acetone water extract:  0.750g of triphula tablet was extracted with 100 mL of 70% acetone for 4 h. 

C. Aqueous Extract: 0.750 g of triphula tablet was extracted with 100 mL of water, refluxed for about 

 4 h. 

 

Preparation of standard curve: 10mL of standard solution was made up to 100mL distilled water. 1 -

10mL aliquots were taken in clear test tubes. 0.5mL of Folin-Denis reagent and one mL of sodium 

carbonate solution was added to each tube. Each tube was made upto 10 mL with distilled water. All the 

reagents in each tube were mixed well and kept undisturbed for about 30 min at room temperature before 

the absorbance was at read at 760nm spectrophotometrically. All determinations were performed in 

triplicate. The Folin-Denis reagent is sensitive to reducing compounds including polyphenols, thereby 

producing a blue colour upon reaction. This blue colour is measured spectrophotometrically. Thus total 

tannin content can be determined. 
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Estimation of Tannins: An aliquot of sample extract containing not more than 0.5 mg of tannic acid was 

used and amount of tannin was determined.                                           
 

   RESULTS AND DISCUSSION 

 
Calibration graph: The adherence to Beer’s law was studied by measuring the absorbance value of the 

series of solutions containing different concentrations of tannic acid. A linear calibration graph drawn 

between absorbance and tannic acid concentration indicates that tannic acid 
 
 may be determined in the 

range 0.2-5.0 μg cm
-3 

(Fig. 1). The amount of total tannin was determined with the Folin-Denis reagent. 

Tannic  acid was used as a standard compound and the total tannins  were expressed as mg g
-1

 tannic acid 

equivalent using the standard curve equation: Y = 0.02873X+0.2411,R²=0.948 , where Y is absorbance at 

760nm and X is the total phenolic content in the different extracts of triphula expressed in mg g
-1

. Tannin 

compounds are a class of antioxidant agents which acts as free radical terminators. Table shows the 

variation of mean absorbance with concentration of Tannic acid and the contents of total tannins that were 

measured by Folin-Denis reagent in terms of Tannic acid equivalent. The total phenol varied from 

59.33±0.58 to 48.6±1.16   mg g
-1

 in the extracts. The maximum tannin content was found in the aqueous 

extract (92.4± 0.14 mg g
-1

) of Triphula tablets 

 

 

Fig. 1: Calibration curve for tannic acid. 

Table: Tannin content of extracts of triphula tablet in different solvents 

Solvents Concentration(ug/mL) *Mean±SD 

Hydro alcohol 60 59.33±0.58 

Acetone water 52 51.00±0.574 

Aqueous 50 48.60±1.157 

*Average of three analysis 
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APPLICATIONS 
 

The proposed method in the established optimum conditions was satisfactorily applied for the 

determination of tannins in synthetic mixtures, Herbal formulations and real samples.  

 

CONCLUSIONS 
 

This method describes a simple, rapid, sensitive spectrophotometric procedure for the determination of 

tannins in various samples. The simplicity of instrument, ease of handling, lack of need for consumables, 

and almost no maintenance have caused spectrophotometry to remain a popular and inevitable technique, 

particularly in the laboratories of developing countries with a limited budget. The amounts of total tannins 

were determined with the Folin-Denis reagent. Tannic acid was used as a standard compound and the total 

tannins were expressed as mg g
-1

 tannic acid equivalents. The maximum tannin content was found in the 

aqueous extract (92.4± 0.14 mg g
-1

).   
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