
The halogenation of more highly deactivated aromatics and substances insoluble in the 
medium were low.  
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A simple colorimetric method for estimation of polyphenols present in tea - Comparative 
study with vanillin reagent  
 
Vanillin-HCl is used to determine polyphenols in plant materials. It is an 'exo type’ reaction. 
Vanillin reacts with meta substituted `A ‘ring of flavanols to form a chromophore. The colour 
developed was measured at 500 nm. The absorbance was proportional to the concentration (y=-
0.0644+0.0275x; r=0.994) only within few seconds. Major disadvantage of this method is the 
unreliability of the readings since the absorbance declines rapidly with time.  
The method described here is a modification of Folin-Denis method. The reaction is based on 
the reduction of phosphomolybdic acid by phenolic group in dilute alkali medium. The 
phosphomolybdic acid reagent was prepared by dissolving phosphomolybdic acid (1g) in 
sodium hydroxide (~0.1 M). Phosphomolybdic acid reagent (1.0 mL) was added to the test 
sample (2.0 mL). The colour developed was read at 355 nm. Epigallocatechingallate, one of the 
tea polyphenols was used as the standard. Linear calibration curve (y = 0.00909+0.0608x; r = 
0.9994) was obtained for concentration of 20-120 µg/mL. The resultant colour was stable for 
one hour (y= 0.001483+0.0603x; r=0.9994) and the reagent can be used over a week.  

 
This method was applied to estimate polyphenols in tea extract. The extractable phenols 
were 257 mg/g and non-polyphenolic content was 2.5 mg/g of tea.  
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The effect of tea and polyphenol free tea extracts on serum protein binding of caffeine 
in rats  
 
Caffeine is present in tea leaves and has broad spectrum of pharmacological effects. It has 
been shown that the disposition of caffeine is altered when caffeine is administered with tea 
extract. Black tea also contains polyphenols, which can interfere with caffeine metabolism. 
Serum protein interactions with caffeine were investigated following administration of pure 
caffeine, caffeine with tea or polyphenol free tea infusions. Blood was collected at 1 and 3 
hour after administration to Sprague Dawley rats (n=8) at a dose of 100 mg/ kg-body 
weight. Proteins were separated using centrifugal filter tubes with a cut off value of 4 kD 
molecular weight. Serum and the filtrate were analyzed for caffeine by reverse phase HPLC. 
Total serum caffeine levels (%/ml to the administered dose) were 0.223±0.017, 0.372±0.022 
and 0.221±0.026 after 1 h and 0.211±0.020, 0.354±0.015 and 0.210 ± 0.017 (Mean ±SEM) after 3 
h for pure caffeine, caffeine with tea and caffeine with polyphenol free tea respectively.  

 
The values were significantly higher (p<0.05) with tea extract compared to the caffeine or 
polyphenol free tea at both 1 h and 3 h. Percentage protein unbound fraction of caffeine to 
the total serum caffeine was 76±1, 85±2 and 79±2 at 1 h serum and 78±2, 82±2 and 83±2 
(Mean ±SEM) at 3 h for pure caffeine, caffeine with tea and caffeine with polyphenol free tea 
respectively. Protein unbound caffeine is significantly higher (p<0.05) at 1 h for caffeine with 
tea extract compared to the other two modes of administration. The present study shows 
that polyphenols in tea increase the protein free fraction of caffeine, increasing the 
bioavailability.  
 
 


