
Brief information about the project 

Name of the project 

 

AR14871512 “Microbial multifunctional 

exopolysaccharides: biochemical characteristics, 

production methods and prospects for use in the oil 

industry” 

Relevance 

 

The project is aimed at isolating microbial 

exopolysaccharides produced by mucus-forming bacteria 

and representatives of the genus Sphingomonas, isolated 

from soils, rhizosphere and plant tissues growing in the 

foothill and foothill plains of the Trans-Ili Alatau, selecting 

strains of gellan gum producers. Optimal conditions for 

cultivating producers of gellan-like exopolysaccharides 

and surfactants will be determined to ensure maximum 

product yield in laboratory and pilot-industrial conditions 

using cheap raw materials, waste from a corn syrup plant. 

Under model conditions, the possibility of increasing 

production will be assessed by creating high-strength gel 

“plugs” of gellan-like exopolysaccharides in the washed 

out zones of the formation, as well as using gellan-like 

exopolysaccharides in the bioremediation of oil-

contaminated soils. 

Purpose 

 

Obtaining multifunctional gellan-like biopolymers, 

characterizing their basic physicochemical and biological 

properties, as well as assessing the prospects for using 

biopolymers in oil production and bioremediation of oil-

contaminated ecosystems. 

Objectives 1) Isolation of mucus-forming bacteria from soils, 

rhizosphere and plant tissues growing in the foothill and 

foothill plains of the Trans-Ili Alatau.  

2) Selection of conditions for cultivating bacteria that 

produce gellan-like exopolysaccharides and surfactants 

with emulsifying properties.  

3. Selection of the composition of the nutrient medium 

using waste from starch factories to maximize the yield of 

gellan-like exopolysaccharides and surfactants and test 

their use in the processes of oil production and 

bioremediation of oil-contaminated soils. 

Expected and achieved results 

 

A collection of bacteria isolated from soils and plants of 

various families growing in the foothill and foothill plains 

of the Trans-Ili Alatau will be created, and isolates that 

actively form mucus and strains of the genus 

Sphingomonas will be selected. The isolates will be 

characterized for exopolysaccharide production and 

isolates with maximum exopolysaccharide production as 

well as phenotypic differences will be selected for further 

studies. Identification of the taxonomic affiliation of the 

selected strains will be performed by sequencing the 

nucleotide sequence of their 16S rRNA. All 16S rRNA 

sequences for the strains will be registered in the gene bank 

(NCBI). The most promising strains will be deposited in 

the Republican Collection of Microorganisms. A culture 



medium will be selected for each promising strain. To 

obtain a cheaper and more effective nutrient medium, 

waste from starch factories will be chosen instead of 

commercial sugars, as the most accessible, effective 

carbon substrates. Gellan-like exopolysaccharides from 

glucose-containing waste will be purified and identified: 

determination of viscosity, molecular weight and 

molecular weight distribution. Experimental batches of 

gellan-like exopolysaccharides will be obtained using 

industrial fermenters FS 50 and FS 100. The properties of 

solutions and gels of gellan-like exopolysaccharides in 

reservoir conditions will be studied depending on the salt 

content, temperature, and pH of the environment. The 

possibilities of using gellan-like exopolysaccharide for oil 

recovery and bioremediation of oil-contaminated soils will 

be tested. 
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