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Importance 

P.Pubescens species is in danger of extinction that is restricted to habitats 

Shahrestanak in Alborz province. Birch bark has two secondary metabolites called 

betulin and betulinic acid. These two substances are important in the pharmaceutical 

industry and the economy because they have effects of anti-cancer and anti-HIV. 

Using of coconut extract and other products endosperm in tissue culture often seems 

necessary and significant. As well as ultrasoud are non-thermal technology, physical 

stimulus and as safe energy. Ultrasound In addition to stimulates the synthesis of 

secondary metabolites do not have adverse effects of chemical stimulants. Therefore, 

this study is important for the possibility of increasing the production of secondary 

metabolites at in vitro cultures. 

 

Introduction (Hypothesis and aims) 

Coconut extract has stimulating effect on growth and is contributed in cells 

division due to have high levels of growth hormones such as Zeatin, Kinetin and 

Topolin from Cytokinin group. Also, Coconut extract has other chemical compounds 

such as sugars, vitamins, minerals and amino acids that can be used in plant tissue 

culture as growth supplement. Recently ultrasound is used as a stimulant for 

synthesis of secondary metabolite on in vitro cultures. Ultrasound plays an important 

role in cell excitability and enzymes involved in the production of secondary 

metabolites. Regarding the important of two triterpenoid (betulin and betulinic acid) 

in birch species were used coconut extract to callus induction and ultrasound as an 

elicitor to increase the metabolites in the callus of B. pubescens.  

 

Highlights 

1) Different concentrations of coconut extract was not effective in callogenesis in NT 

medium. 

2) Using coconut extract with hormones 2,4-D was induced the maximum 

callogenesis at a rate of 84 percent. 

3)  The maximum amount of betulinic acid was achieved at duration of 100 seconds 

of using one time ultrasonic and the maximum amount of betulin was obtained at 

160 seconds with using twice ultrasonic. Moreover, the amount of betulinic acid 

was more than betulin, as well.  
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Other Information (including tables and figures) 

Table 1. The Compare mean test of fresh weight and dry weight calluses on NT medium whit 

Different concentrations of Coconut extract.  

 

Dry weight Fresh weight Treatment 

116 ± 5 g 1750 ± 50 f 1) Control 

297 ± 15 c 4333 ± 208 bcd 2) 5% coconut extract 

190 ± 10 e 2434 ± 200 e 3) 10% coconut extract 

130 ± 10 f 1593 ± 110 fg 4) 15% coconut extract 

123 ± 15 fg 1700 ± 100 f 5) 20% coconut extract 

543 ± 47 a 9413 ± 241 a 6) 5% coconut extract + 1mg/l  2, 4-D hormone 

350 ± 10 b 5833 ± 208 b 7) 10% coconut extract + 1mg/l  2, 4-D hormone 

296 ± 15 c 5150 ± 50 c 8) 15% coconut extract + 1mg/l  2, 4D hormone 

230 ± 10 d 3566 ± 152 d 9) 20% coconut extract + 1mg/l  2, 4D hormone 

 

 

 
 

Table 2. The Compare means test of different ultrasound treatments on Betulin and Betulinic 

acid production in calluses of B. pubescens.  


