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ABSTRACT 

Four plants materials: beet root, dragon fruit (Hylocereus undatus), bougainvillea and 

cockscomb (Celosia argentea L.) which have betalain as a major pigment were used in the 

present study. These plant materials were extracted in distillated water, 70% ethanol, acetic acid 

and a mixture of acetic acid and 70% ethanol (1:1 ratio) using different ratio between sample 

fresh weight and amount of solvent at various extraction periods in order to find an optimal 

method for betalain extraction. Betalain was used as tissue staining and the extraction and 

application method was used to creating the biology laboratory manual for 5th grade high school 

students. It was found that distilled water was the best solvent to extracting betalain. The distilled 

water extracted contained high amount of betalain compared to other solvents. The amount of 

betalain in the extracts decreased when the ratio between sample fresh weight and amount of 

solvent and the extraction period increased. Beetroot gave the highest amount of betalain when 

extracted in distilled water (1:1 ratio) for 15 minutes. It was also found that in order to using the 

betalain for staining the plant material, sodium chloride with 1:05 ratio (1ml of betalain and 0.5g 

of sodium chloride) must be added to the extract. Collenchyma cells and other transparent cells of 

Vernonia cinerea (L.) stem and corn seedling stem were more distinct when stained with betalain 

containing sodium chloride compared to those of unstaining tissues. Although the betalain had     

lower quality compared to the Safranin O, but it was easy to preparing and to finding in the local 

area. Therefore, it was appropriated to put the preparation method and application direction in the 

laboratory manual for 5th grade high school student  


