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The review was prepared on the basis of the submitted thesis, thesis summary, publication
activity and participation in conferences. The submitted materials comply with the requirements
of the Academic Staff Development Act in the Republic of Bulgaria and the Rules of its
implementation, as well as with the Specific criteria for the acquisition of the requested scientific

degrees in the National Centre for Public Health and Analyses.

Brief biographical data

Donka Dimbareva graduated from the University of Food Technology - Plovdiv, with a
Master's degree in "Analysis and Control of Food Products". In 2016 she obtained the educational
and scientific PhD degree, scientific field Biological sciences, scientific specialty Microbiology,
after defending of thesis on "Microbiological preservation of cream products”.

Since 2017, her scientific career has been associated with the Applied Genomics and
GMOs Unit of the National Center of Public Health and Analyses, where she was appointed as
" Assistant Professor” after winning a competition. She conducts research related to the detection

and quantification of genetically modified organisms in food samples.




Relevance

The topic developed in Donka Dimbareva's dissertation is undoubtedly relevant in the
context of the current discussions on the application of genetic engineering in agriculture and
food production, the restrictive legislative requirements and the level of awareness of Bulgarian
consumers.

The issue of the use of GMOs in food products is linked to consumer health,
environmental risks and the ethical aspects of manipulating the genetic code of plants and
animals. Genetically modified organisms are also seen in another, positive aspect - they are
useful in the fight against hunger and in providing food for the world's rapidly growing
population, as well as climate change and the need for sustainable agriculture.

The sectors in which GMOs are mostly applied are agriculture and the food industry
(mainly to achieve pesticide resistance), the medical and pharmaceutical sectors (medicines,
genetic diagnostics, gene therapy) and the (petro-)chemical and weapons industries. The
application of genetic engineering is not equally controversial in each of these sectors. The
medical applications are mostly perceived positively, while criticism is mainly directed at
applications in the agricultural and food sectors.

In Bulgaria, there is a lack of up-to-date data on what GM products are offered to
Bulgarian consumers, whether they meet all legislative requirements and how they are perceived
by the public.

From this point of view, the thesis provides important information on the presence of
GMOs in food products on the market and their compliance with the rigorous legislative
restrictions of the European Union, as well as on the awareness and attitudes of Bulgarian

consumers regarding the safety and use of genetically modified food.

Evaluation of the submitted materials

The dissertation is presented in 141 pages and contains 22 figures, 4 tables and 5
appendices, 129 references are cited - 7 in Cyrillic and 122 in Latin. The main results of the
presented research have been published in 4 out-of-print articles. The dissertant is the first author
of 3 of the 4 publications. The contribution of the PhD student in terms of research, discussion
and formulation of the results obtained is undoubted. Results of the dissertation have been
presented at 8 international conferences and national forums.

The research is clearly and specifically planned and executed qualitatively, with a
significant practical focus. The presented materials contain elements of scientific novelty, highly

qualified and precise experimental work, good scientific summaries.
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Evaluation of the thesis

The thesis work is presented in three main sections:

The Introduction and the Literature review (39 pages in total) show the doctoral student's
awareness of the problem and correspond to the title of the dissertation. Donka Dimbareva
demonstrates a very good knowledge of the nature of GMOs, the use of genetic engineering
techniques to edit the genome of plants and animals in order to introduce desirable properties
into GM plants or to change certain aspects of the phenotype of GM animals. An overview of
the European and Bulgarian regulatory documents on the deliberate release of GMOs into the
environment, genetically modified food and feed and labelling of food containing GM
ingredients is presented. The two approaches traditionally used for the detection of genetic
modifications in crops, ELISA (enzyme-linked immunosorbent assay) and PCR (polymerase
chain reaction), as well as analytical techniques for DNA quantification, are evaluated in terms
of applicability, advantages and disadvantages. Attention is paid to the ethical and social issues
related to the potential environmental impact of GMOs, as well as the moral dilemmas that
modifying animals or plants can cause. Finally, it is noted that there is a lack of up-to-date data
on what GM products are available to Bulgarian consumers, whether they meet all legislative
requirements and how they are perceived by the public.

On the basis of the presented overview, the PhD student defined the goal and correctly
defined the tasks that need to be solved in order to obtain reliable results for its achievement.

The Materials and Methods section (10 pages in total) presents the object of the study,
the molecular genetic methods applied, the survey method and statistical methods of analysis.
The dissertation student demonstrates strong knowledge and competently describes the
performance of the extraction of DNA from food products, the quantitative and qualitative
assessment of extracted DNA by spectrophotometric analysis, and the qualitative and
quantitative determination of DNA by real-time PCR.

In the Results and Discussion section (55 pages), the sequence of presentation follows
the order of the tasks set. The results of studies conducted for the detection and identification of
genetically modified organisms in food products in 2 consecutive years are presented and
discussed. The selection of food products available on the Bulgarian market was made on the
basis of different criteria and in accordance with the National Official Control Plan.

Food samples analysed for GMO content in 2022 are 64 (corn flour, popcorn, soy protein
isolate, soy granulate, sweet corn, snacks, waffles, sausages, etc.). In 84% of the samples, no
GMOs were found, 16% are positive for various GMOs permitted in the EU, but all were below

the LOQ, or a level below the 0.9% - GMO content threshold for mandatory labelling. In 2023,
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79 samples were analyzed (soybeans, soy granulate, popcorn, wafers, various meat products,
etc.). In 91% of the samples no GMOs were detected, 9% were positive for various GMOs
allowed in the EU, again all below the LOQ or a level below the 0.9% threshold. Compared to
2022, there is a decrease in the percentage of GMO positive samples. Almost half of the products
tested positive for GMOs in both years did not originate from Bulgaria. No components of GM
plants not authorised in the EU were found. The work would benefit if in Tables 3 and 4 for the
GMO-positive products tested in 2022 and 2023, the concentrations of GMOs for the products
marked in red were given.

Awareness and attitudes about GMOs among consumers in Bulgaria was investigated
through a survey of 167 people, covering representatives with different social and demographic
characteristics. The analysis of the survey results shows differences in consumer awareness of
GM products in Bulgaria depending on age, gender, education, with negative attitudes prevailing
regarding the safety and use of GMOs in food. Recommendations to improve communication
and understanding of GMOs are formulated, which include organising consumer education
campaigns, building trust through clear and accessible information, and bringing together

different stakeholders.

The results obtained within the development of the thesis can contribute to the expansion
of knowledge on the availability of GMOs on the market in Bulgaria on the one hand and on the

other hand, knowledge for better understanding and trust in society on GMOs and related issues.

Major scientific and scientific-applied contributions

Assist. prof. Donka Dimbareva has carried out qualitative experimental work and
interperation of the obtained results, which allowed to formulate useful recommendations for
practice. Very good impression is made by the variety of products that have been analyzed so as
to ensure the reliability of both the results obtained and the conclusions drawn.

The scientific contributions can be characterized as new scientific results with very good
practical application.

The text of the thesis is very well organized, with a concise description of the scientific

problems and the scientific and applied aspects of the proposed approaches and the quantitative

results obtained.




No significant remarks or omissions can be made/noted concerning the setting of the
study, methodology, results, discussion and conclusions of the state-of-the-art research reflected

in the dissertation submitted for opinion.

CONCLUSION

The Donka Dimbareva’s thesis work in terms of its scientific contributions, useful and
implemented in practice methods, the recommendations made, as well as the accompanying 4
publications and 8 participations in conferences, fully meet the requirements of the Regulations
on the Conditions and Procedure for the Acquisition of Scientific Degrees and the Holding of
Academic Positions in the National Centre of Public Health and Analyses. The educational and
scientific tasks of the PhD have been fulfilled successfully and the dissertation is to a large extent
her personal work.

With conviction I recommend the scientific jury to award Donka Nikolova Dimbareva

the educational and scientific degree "Doctor" in the scientific specialty "Hygiene".

Codus, 22.04.2025 1. Prepared by: /)
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