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STUDY OF THE ACCUMULATION OF BIOACTIVE SUBSTANCES IN THE BIOMASS OF 

CYANOBACTERIA ISOLATED FROM EXTREME ECOSYSTEMS 

 

Tyumenbayeva A.B., Sheriyazdan A.N., Kuttybek A.T., Sandybayeva S.K. 
Al-Farabi Kazakh National University, Biotechnology Department, Almaty, Kazakhstan 

aisulu.t.b.a@gmail.com 

 

Aim of the study: Cyanobacteria are organisms that live in complex habitats subject to extreme 

conditions (for example, changes in salinity, temperature, nutrients, UV radiation, etc.), so they must quickly 

adapt to new environmental conditions in order to survive, producing a wide variety of primary and secondary 

metabolites not found in other organisms. The protein product from spirulina cyanobacteria contains up to 

70% of full-fledged protein, 4-6% lipids, 10-12% carbohydrates, 10% minerals, a large set of B vitamins, b-

carotene, vitamin C and, in addition, has a powerful pharmaceutical potential that allows you to activate the 

immune system, including in the fight against viruses, cause regression and suppression of cancers. 

The aim of the explore is to study the accumulation of bioactive substances (protein, carotenoids, b-

carotene) in the biomass of cyanobacteria cells isolated from extreme ecosystems of Kazakhstan for use in 

medicine, agriculture and the food industry. 

Material and Methods: For the cultivation of cyanobacteria Spirulina platensis, Nostoc and Anabaena 

variabilis, the culture media of Zarruk, BG-11 Gromov No. 6 were used. Cultivation of all cultures was carried 

out in Erlenmeyer flasks with a suspension volume of cyanobacteria in a nutrient medium of 250-500 ml, at a 

temperature of 26-300 C, illumination intensity 3000-4000 lux. The protein content in the biomass of 

cyanobacteria strains was determined according to the method proposed by Lowry. The pigment content was 

determined by standard methods. To isolate and analyze pigments, a suspension of cyanobacteria cells was 

centrifuged for 15 minutes at 4000 rpm on an MPW-340 centrifuge. The pigments were extracted from the 

sediment with acetone. The resulting extract of pigments was filtered through a filter with d = 100 nm. The 

concentration of chlorophylls a and b and the total concentration of carotenoids were determined on a Specord 

UV-VIS spectrophotometer. 

Results: According to the experimental data obtained, when screening cells of microalgae and 

cyanobacteria cultures based on selection, we used strains of cyanobacteria Spirulina platensis, Nostoc 

commune and Anabaena variabilis with a high rate of cell growth and accumulation of dry biomass in order to 

obtain bioactive substances in the cell biomass. 

In this regard, the selected strains have carotene in the biomass. After 12 days of cultivation of 

cyanobacteria cultures, it was determined that the total protein content in dry biomass was 39.9±1.0% in Nostoc 

commune, 47.2 ±1.1% in Anabaena variabilis, and 58.6±1.3% in S. platensis. When determining the total 

content of carotenoids and β-carotene in cyanobacteria cells, it was found that the dry biomass of Anabaena 

variabilis contains 0.31 mg/g of carotenoids and 0.13 mg/g of β-carotene, in the variant Nostoc commune the 

content of carotenoids is 0.27 mg/g and β-carotene is 0.15 mg/g, whereas in the variant Spirulina platensis 

these figures will be 0.77 mg/g and 0.45 mg/g, respectively. 

It has been established that the active strains and cyanobacteria selected by us, as a result of screening 

for productivity and accumulation of bioactive substances in the cell, can be used to obtain probiotic and 

antioxidant drugs used in medicine, agriculture and the food industry. 

 

Scientific supervisor: senior lecturer of the Department of Biotechnology Sandybaeva S. K. 
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