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Based on Order No. RD-132/12.03.2025 from the Director of NCPHA, I have been included
in the scientific jury for conducting the procedure for the defense of the dissertation titled
"Genetically Modified Organisms in Food Products on the Bulgarian Market: Consumer
Awareness and Attitudes” for awarding the educational and scientific degree "Doctor” in the
scientific specialty "Hygiene" within the professional field 7.1 Medicine, in the area of higher
education 7. Healthcare and Sports, of doctoral candidate Donka Nikolova Dimbareva.

The review of the present dissertation will be presented in three aspects: relevance of the
problem, educational, and scientific aspects.

RELEVANCE

The dissertation addresses a highly relevant problem related to the use of GMOs in food
products — an area of rapid scientific development and significant consumer concerns.
Genetically modified organisms can be defined as organisms (i.e.. plants. animals, or
microorganisms) whose genetic material (DNA) has been altered in a way that does not occur
naturally through mating and/or natural recombination. The technology used in their
development employs cutting-edge scientific advances in modern biotechnology and genetic
engineering. Recombinant DNA technologies allow specific genes to be transferred between
organisms, even across unrelated species. These scientific achievements have the potential to
provide numerous benefits in various fields and help address global challenges such as food
shortages. climate change. and the need for sustainable agriculture.

At the same time, concerns about potential health risks from consuming GM foods. possible
adverse environmental consequences, and ethical and social issues place GMOs at the center
of public debates and negative attitudes. The WHO states that individual GM foods and their
safety should be assessed on a case-by-case basis. It emphasizes that GM foods currently
available on the international market have undergone rigorous safety evaluations and are
unlikely to pose a risk to human health. This necessitates strict regulations and control of



GMOs in both the EU and Bulgaria to protect public health and the environment while
fostering trust between consumers. the scientific community, and institutions.

The literature review comprehensively and thoroughly examines the history and
contemporary advancements in the development of genetically modified plants. animals, and
GMO-containing products; regulations, control, and labeling of GMOs and GM foods in
Bulgaria: benefits and advantages, as well as risks and drawbacks associated with GMOs. The
latest methods for GMO analysis have been reviewed in details.

The aim of the dissertation — to conduct an objective analysis of the presence of genetically
modified organisms in the Bulgarian market. assess their compliance with existing legislation,
and investigate the level of awareness and attitude of Bulgarian consumers regarding GMOs
is particularly relevant and of significant public importance. The set research tasks align with
the dissertation's goals and emphasize the formulation of recommendations for improving
communication and understanding of GMOs.

The relevance of the topic and the breadth of results (analyzing 143 different product samples
for the presence of GMOs in the Bulgarian market and conducting a survey among 167
Bulgarian consumers covering various aspects such as awareness levels and general attitudes
towards modern biotechnology products) highlight the dissertation's substantial contribution
to public health and environmental protection. The study also provides valuable
recommendations for enhancing communication and understanding of GMOs, aiming to
improve consumer awareness and market transparency.

EDUCATIONAL ASPECT

The doctoral candidate has mastered, in detail, the most advanced molecular-genetic methods
for qualitative and quantitative DNA determination through real-time PCR. as well as
techniques for isolating genomic DNA from food and feed. purifying it from complex
matrices, and evaluating the extracted DNA quantitatively and qualitatively — key elements
in any examination.

Comprehensive knowledge and correct application of screening techniques and taxon- or
event-specific methods using pre-prepared plates have been demonstrated, reducing time of
analysis and increasing capacity for qualitative DNA determination via real-time PCR. The
results were assessed using appropriate statistical methods.

A high level of expertise in survey methodology has been demonstrated. The questionnaire is
correctly structured into two main groups — demographic questions and questions related to
consumer perceptions of genetically modified products. The survey results are not merely
descriptive but also serve as the basis for developing recommendations to improve
communication and understanding of GMOs.

Profound knowledge of modern scientific advancements and regulatory aspects of the issue is
evident in both the detailed literature review (129 sources. including 7 in Bulgarian and 16
from the last five years) and the discussion of results. A proper comparative evaluation of
GMO content analyses in food samples (conducted in 2022 and 2023) with product label
information was performed to assess market compliance and transparency.



The structure and presentation of the dissertation clearly demonstrate an excellent command
of scientific research methodology.

SCIENTIFIC ASPECT

The appropriate research design. careful selection of food samples for GMO content analysis,
applied molecular-genetic screening methods, identification, and quantification of GMOs
enabled the doctoral candidate to obtain accurate results presented with precise statistical
parameters and clear numerical and graphical representation.

The analytical section highlights the importance of screening in reducing analysis costs and
optimizing time, particularly when examining numerous potential GMO events. An optimal
GMO screening strategy has been implemented. The analysis covered a total of 7 taxones. 5
elements, 1 gene construct, and 3 event-specific analyses. Pre-prepared plates (PSP) for Real-
Time PCR were used, reducing the time and cost of detecting and identifying GMOs in food
matrices.

The study's scale 64 samples in 2022 and 79 samples in 2023, including various food
products — underscores the significance of the findings, which are accompanied by an in-
depth discussion, comparing them with European and national regulatory frameworks and
product label information to assess market compliance and transparency.

A survey of 167 Bulgarian consumers, featuring 14 multiple-choice questions, aimed to
examine their awareness and attitudes towards GMOs. The doctoral candidate's scientific
approach is reflected in extending survey results into developing recommendations for
improving communication and understanding of GMOs. A communication strategy considers
key barriers to GMO acceptance among Bulgarian consumers and proposes innovative,
multidisciplinary, and comprehensive methods to enhance consumer awareness and reduce
public distrust of GMOs.

Among the variety of results and conclusions of an original and confirmatory nature. I would
highlight in summary as follows:

e Performing laboratory analyses is a key step in identifying and assessing the presence
of GMOs in food products, as the application of ready-to-use PSP reduces the time
and costs of analyses for the detection and identification of GMOs in food.

e The study conducted 143 food samples for the presence of genetically modified
organisms in products marketed in Bulgaria shows that 12% of the tested food
products tested positive for the presence of GMOs, but all of them were below the
LLOQ or content level below the threshold of 0.9% - GMO content for mandatory
labeling. 88% of the samples did not contain GMOs. Based on the results of the large-
scale study, the summarized and systematized information shows that the analyses for
the control of GM foods correspond to the information on the product labels, which is
essential for market transparency and consumer protection.

e Based on the analysis and results of the survey, recommendations have been
formulated to improve communication and understanding about GMOs. These include
consumer education campaigns, building trust through clear and accessible
information, and uniting the efforts of different stakeholders



It should be emphasized that for the first time in Bulgaria, a systematic study has been
conducted on the awareness and attitudes of consumers in our country regarding the problems
related to GMOs and GM foods and products. The results of the survey show high levels of
distrust in the scientific community regarding the safety of GMOs according to consumers in
Bulgaria, the need for more transparency in the attitude of producers towards consumers
regarding the use of GMOs, the negative attitude towards the use of GMOs in food. and in
this regard, the doctoral student's exceptional contribution is the developed system of
recommendations for improving communication and understanding of GMOs. which would
allow for wider use of modern achievements of molecular biology for the benefit of society.

CONCLUSION
Based on the following assessments:

o The dissertation topic is highly relevant.

e The most advanced molecular-genetic methods for GMO detection in food and feed
have been applied. optimized, and validated according current standards.

o The results are precisely presented. with original and confirmatory significance.

« Contributions are correctly formulated with applied-methodological and scientific-
theoretical relevance.

o The dissertation includes four scientific publications (two in English, three with the
candidate as the first author) and participation in eight national and international
scientific conferences, covers the requirements for scientific and educational degree
“Doctor” (PhD).

I give my positive opinion on the dissertation and suggest to the respected members of the
Scientific jury to award the educational and Scientific degree "Doctor" to Donka Nikolova
Dimbareva in the scientific specialty "Hygiene" within the Professional tield 7.1 Medicine.
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