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Importance 

Betulin and betulinic acid are two important anticancer and anti HIV. Today, these 
two agents is used for the treatment at the National Cancer Institute (NCI). Birch 
species is endangered. So, produced of these substance is valuable by using of tissue 
culture techniques. Since synthesis of secondary metabolites is regulated by various 
biotic and abiotic factors, Determain the maximum amount of the substance in the 
plant is also important in promoting research. In this investigation for the first time 
was done callogenesis of different explant of birch (B. pendula). betulin and betulinic 
acid were measured by using HPLC technique and compared with rate found in 
samples taken in the spring and autums.   
 

Introduction (Hypothesis and aims) 

Birch with scientific name of Betula pendula containing two types of triterpenoid 
metabolites called betulin and betulinic acid. Teriterpnoides have important role in 
relationship between plants and their environments. The content of betulin in birch is 
affected by the age, variety, growing season and environment of the plant. Induction 
to produce undifferentiated tissue and secondary metabolites is one of the main 
objective various techniques of tissue culture.   
 

Highlights 
 
 Stem explant in NT medium with 1mg/l BAP, 0.1 mg/l 2,4-D hormonal 
combination showed maximum callogenesis, wet and dry weight. Nodal and petiole 
explants had the lowest callus induction.  

 Betulin and betulinic acid from spring to autumn in all of samples, there was 
significant reduction. Amont of the active substance in callus extract increased 
considerably compared to natural explants.  

 Amount of betulinic acid to betulin were higher in callus extarct of stem, leaf 
nodal and petiole.  
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Other Information (including tables and figures) 

 
Table 1. Betulin and betulinic acid content in the extract samples birch species in natural habitat.  
 

Betulin Betulinic acid 
autumn spring autumn spring 

Mg/g Mg/L Mg/g Mg/L Mg/g Mg/L Mg/g Mg/L 
Explant 

0.07 7.75 0.08 8.34 0.008 0.8 0.3 30.42 stem 
0.042 4.2 0.1 10.5 0 0 0 0 leaf 
0.04 4.09 0.09 9.09 0 0 0.02 2.1 petiole 

 
 

Table 2. Betulin and betulinic acid content in the callus extract of different explant of Birch species 
in In Vitro condition.   

Betulin Betulinic acid  
Mg/g Mg/L Mg/g Mg/L Explant 

 

0.4 40.5 0.21 20.8 stem 
0.12 11.76 0.19 19.76 leaf 
0.051 5.88 0.32 32.34 petiole 
0.14 13.7 1.2 120.15 nodal 

NT medium 
1mg/l BAP, 0.1 mg/l 2,4-D 

0.29 29.1 0.54 54.02 stem 
0.12 12.5 0.17 17.45 leaf 

WPM medium 
1mg/l BAP, 0.1 mg/l 2,4-D 

0.08 7.73 0.27 27.33 stem 
0.07 7.02 0.14 14.25 leaf 

NT medium 
0.1 mg/l BAP, 0.01mg/l TDZ 

0.11 10.7 0.32 31.85 stem 
0.09 9.25 0.06 6.19 leaf 

WPM medium 
0.1 mg/l BAP, 0.01mg/l TDZ 

 


