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OPTIMIZATION OF THE EXTRACTION PROCESS OF TANNINS IN THE 
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ABSTRACT  
Introduction. Today, the use of extracts from medicinal raw materials with antioxidant activity, due to their 

significant content of tannins, is highly relevant in the production of functional food products. This will 

significantly enhance the opportunities for utilizing alternative sources of biologically active compounds, 

improve the naturalness of the final product, expand the product line, and make a significant contribution to 

the promotion of a healthy diet among the population of the Republic of Belarus. The scientific objective of 

the study is to optimize the process of aqueous extraction from thyme herb. 

Materials and methods. Titrimetric method for determining the content of tannins; potentiometric method 

for measuring the oxidation-reduction potential in aqueous extracts; mathematical statistics methods for 
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conducting a full factorial experiment and developing regression equations based on the experimental results. 

Results. The influence of technological parameters on the process of aqueous extraction from thyme herb has 

been investigated. It has been found that the maximum transfer of tannins into the solution, as well as high 

values of oxidation-reduction potential, occurs at a ratio of raw plant material to the extracting agent 

(hydromodule 1:10), as well as a duration of the extraction process of 60 minutes at a constant temperature of 

80 °C. The obtained dependencies are linear in nature. 

Conclusions. An aqueous extract from thyme herb has been obtained. It is characterized by a high content of 

tannins and oxidation-reduction potential, which allows it to be included in the composition of 

phytocompositions for plant syrup with enhanced antioxidant activity. 

KEY WORDS: thyme herb; extraction; tannins; oxidation-reduction potential; full factorial experiment. 
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Table 2. Matrix for planning a two-factor experiment when extracting tannins 

�0@80=B >?KB0 �AA;54C5<K5 D0:B>@K %>45@60=85 4C18;L=KE 
25I5AB2, % �, (A) � 

1 900 1:10 0,404 

2 1800 1:10 0,407 
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#@>4>;65=85 F45?. 2. 
   

3 2700 1:10 0,410 

4 3600 1:10 0,412 

5 900 1:15 0,210 

6 1800 1:15 0,267 

7 2700 1:15 0,314 

8 3600 1:15 0,346 

9 900 1:20 0,207 

10 1800 1:20 0,233 

11 2700 1:20 0,254 

12 3600 1:20 0,264 
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Table 3. Matrix for planning a two-factor experiment when determining the redox potential 
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1 900 1:10 317,40 

2 1800 1:10 318,00 

3 2700 1:10 318,60 

4 3600 1:10 318,60 

5 900 1:15 313,00 

6 1800 1:15 314,40 

7 2700 1:15 317,40 

8 3600 1:15 317,60 

9 900 1:20 302,40 

10 1800 1:20 303,60 

11 2700 1:20 304,80 

12 3600 1:20 304,80 
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Fig. 1. Response surface reflecting the dependence of the tannin content in thyme extract on the 

hydromodulus and process time 
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Fig. 2. Graph of the dependence of the tannin content in the thyme extract on the time of the extraction 

process 
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Fig. 3. Response surface reflecting the dependence of the change in the oxidation-reduction potential in the 

thyme extract on the hydromodule and the time of the process 
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