
Full Paper _____________________________________ Thematic Section: Research of New Technologies. 
Reference Object Identifier – ROI: jbc-02/16-48-11-88                                                      Subsection: Supercritical Fluids.                                                                                                                                                     

 88 ________ © Butlerov Communications. 2016. Vol.48. No.11. _________ Kazan. The Republic of Tatarstan. Russia. 

Publication is available for discussion in the framework of the on-line Internet conference “Butlerov readings”. 
http://butlerov.com/readings/              
Submitted on December 21, 2016.  

 

The composition and structure of the tea leaves,  
processed in supercritical carbon dioxide 

 
© Lenar Y. Yarullin,1+ Farid M. Gumerov,1* Truong Nam Hung,3 Ilnur I. Gilmutdinov,1  

Zufar I. Zaripov,1 Farizan R. Gabitov,1 and Alexander B. Remizov2 
1 Department of Theoretical Foundations of Heat Engineering; 2 Department of General Chemical 

Technology. Kazan National Research Technological University. Karl Marx St., 68. Kazan, 420015. Republic 
of Tatarstan. Russia. Phone: 1) +7 (843) 231-42-11, 2) (843) 231-42-52.  

E-mail: 1) yarul.lenar@gmail.com , 2) remizov@kstu.ru 
3 Hanoi. Electric Power University. Hanoi. Vietnam. 

___________________________________ 
*Supervising author; +Corresponding author 
Keywords: green Chinese tea, supercritical carbon dioxide, tea leafs, cellulose, elemental 
composition, structure. 
 

Abstract 
In the example of a commercial sample of China and Vietnam green teas and demonstrated the 

possibility offered pretreatment procedure tea leaves that enhance Extractable including caffeine in the 
aqueous phase at the preparation stage of the beverage, and provide more complete utilization of the 
biological potential of the feedstock. The conditions to minimize the effect of SC-CO2-extraction ash minerals 
and bioactive components of tea leaves in the implementation of the above-noted procedures. The results of 
studies of the effect of CO2

 supercritical parameters during pre-treatment on the structure and phase state of 
one of the leaf tea ingredients (caffeine), the structure of the leaves of green Chinese tea and the elemental 
composition of the tea leaves. It is found that pre-4-hour circulation of carbon dioxide through the extractor 
with the feedstock at T = 333.15 K and P = 10 MPa allows an increase in yield of caffeine on the aqueous 
phase of the beverage preparation step to 25%. Analysis of changes in the target component is extractable with 
brewing tea beverage by isolines (P, T, τ) indicates the presence of a causal link between the structural 
changes in the tea leaf. In particular, the increase in temperature of 35 to 50 °C for the conditions of P/T = 10 
MPa/3 hours, P/T = 10 MPa/5 hours, P/T = 20 MPa/6 hours accompanied by an increase in the content of 
absolutely all discussed components of tea raw materials. By increasing the duration of the pretreatment 
procedure of tea material with 3 to 6 hours for the vast majority of the minerals and salts tested, an increase of 
their content in the beverage, but only in the case where the treatment is carried out at 50 °C. For leaf tea, 
treated at 35 °C, this tendency is not established. Recorded and evaluated by FTIR absorption spectroscopy in 
the structural changes of tea leaves subjected to treatment in supercritical carbon dioxide (static regime). 
Revealed shift of the absorption bands of caffeine in the tea leaves, and reducing the intensity of the sample 
strips that have passed this treatment. Pretreatment of raw tea in dynamic mode (SC-CO2-circulation) 
significantly affects the final content of minerals and salts discussed in the tea beverage. 
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