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 ) 
( 

D) cm2s-1(   D) cm2s-1(  

EGC 50 2.86E-09 9.75E-08 

EGC 60 3.67E-09 9.14E-08 

EGC 70 2.83E-09 9.85E-08 

EGC 80 1.94E-09 1.23E-07 

EGC 90 4.80E-10 1.40E-07 

C 50 9.00E-10 8.37E-08 

C 60 1.15E-09 8.41E-08 

C 70 1.79E-09 8.22E-08 

C 80 3.62E-09 1.18E-07 

C 90 1.34E-08 1.25E-07 

Caff 50 3.14E-09 8.40E-08 

Caff 60 4.60E-09 8.44E-08 

Caff 70 1.38E-09 1.16E-07 

Caff 80 3.90E-10 1.68E-07 

Caff  90 2.70E-11 2.33E-07 

EC 50 2.99E-09 9.31E-08 

EC  60 2.29E-09 9.39E-08 

EC 70 1.71E-09 1.00E-07 

EC 80 8.14E-10 1.37E-07 

EC 90 3.57E-10 1.40E-07 

EGCG 50 3.35E-09 2.06E-07 

EGCG  60 3.27E-09 8.26E-08 

EGCG  70 8.02E-09 8.97E-08 

EGCG  80 6.47E-09 8.52E-08 

EGCG 90 4.63E-09 9.23E-08 
 
  

Determination of limiting diffusivity coefficients in extraction of caffeine and four types of antioxidants from 
Iranian green tea leaves 

 
Abstract 

Green tea leaves contain anti-cancer antioxidants which can be used in drug, food, hygienic and cosmetic 
products. In this article, the extraction mechanism and kinetics of these components are investigated. Therefore, 
Diffusion coefficients of C, EC, EGC, EGCG and Caffeine of Iranian green tea leaves in water were calculated. A 
two diffusion coefficient model (Internal and external) was used for mass transfer modeling of the system. According 
to the results, the intra-particle diffusion step is the rate-controlling step of the extraction process. Furthermore, the 
optimum extraction conditions (temperature and time) of these components were determined as the following: 
Caffeine (80 oC, 20 min), C (90 oC, 80 min), EC (80 oC, 20 min), EGC (80 oC, 20 min) and EGCG (90 oC, 20 min). 

Keywords: Iranian green tea leaves, Catechin, Caffeine, Extraction, Diffusion Coefficient 


