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I am writing to provide my strong endorsement and review of Ulzhan Shaimerdenova's 

doctoral dissertation titled "Enhanced oil recovery based on indigenous microorganisms from oil 

fields in Western Kazakhstan". Throughout her Ph.D. studies, Ulzhan Shaimerdenova has 

demonstrated exceptional dedication, intellectual curiosity, and research proficiency. 

Oil and gas production plays a vital role in Kazakhstan’s economy, yet many of its reservoirs are 

in the late stages of development with high residual oil content. These challenging reservoir 

conditions require innovative approaches to improve oil recovery efficiency. In this context, the 

development of environmentally friendly and locally adapted microbial enhanced oil recovery 

(MEOR) technologies holds significant scientific and practical value. 

 

Ulzhan Shaimerdenova’s PhD dissertation is focused on the isolation, identification, and 

characterization of indigenous biosurfactant- and biopolymer-producing microorganisms from 

mature oil reservoirs in Western Kazakhstan. The work included a comprehensive investigation of 

microbial diversity using metagenomics, physicochemical analysis of formation water, and 

screening of microbial isolates for MEOR-relevant properties. The research is notable for 

integrating classical microbiological techniques with cutting-edge molecular and analytical 

methods, including qPCR, FT-IR spectroscopy, and surface tension measurements. The ability of 

selected Bacillus strains to produce effective biosurfactants and biopolymers under saline 

conditions demonstrates their strong application potential in the petroleum industry. Laboratory 

oil displacement experiments confirmed the efficacy of these strains in enhancing oil recovery, 

providing a solid experimental foundation for future field trials. 

 

In addition to her work, Ulzhan completed a 3-month scientific internship at the Laboratory 

of Applied Microbiology, Faculty of Biology, University of Bialystok (Poland), under my 

supervision. During this period, she conducted advanced molecular and microbiological analyses 

focused on biosurfactant and biopolymer gene detection and expression in Bacillus spp., as well 

 



as studying their antibiotic resistance and biochemical characteristics. She demonstrated active 

engagement with the host lab team and integrated well into the research environment. These 

international studies enriched her dissertation and exemplified her competence in applying modern 

research tools to solve applied biotechnology problems. Her collaborative spirit and adaptability 

were highly appreciated by her colleagues and supervisors abroad, opening pathways for long-

term institutional cooperation. 

 

Ulzhan Shaimerdenova has shown herself to be a highly responsible, very well motivated, 

and independent researcher. She participated in all stages of her research — from literature review 

and experimental design to data analysis and publication preparation. The results of her research 

have been published in 12 scientific papers, including three articles in Scopus and Web of Science 

journals (Scientific Reports, Frontiers in Microbiology, Journal of Environmental Management 

and Tourism), and three articles in peer-reviewed national journals recognized by the Ministry of 

Science and Higher Education of the Republic of Kazakhstan. In addition, based on the work 

carried out, one utility model patent of the Republic of Kazakhstan was obtained. Her publication 

record and patent activity clearly reflect the applied significance and originality of her research 

findings. 

 

In conclusion, the dissertation of Ulzhan Shaimerdenova presents original and significant 

scientific findings. The research is methodologically sound and practically oriented and 

contributes to the advancement of MEOR technologies using locally adapted microbial strains. 

The interdisciplinary nature of her work – bridging microbiology, biotechnology, petroleum 

engineering, and environmental science – highlights its broad scientific relevance. I believe the 

outcomes of this research may serve as a basis for future biotechnological solutions in oil recovery 

and other industrial applications. The work "Enhanced oil recovery based on indigenous 

microorganisms from oil fields in Western Kazakhstan" fully meets the requirements for the degree 

of Doctor of Philosophy (PhD) in the speciality "8D05105 – Biotechnology", and I strongly 

recommend it for defense. 

 

 






