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I INTRODUCTION 

 

Genetically modified organisms (GMOs) are a topic that sparks significant debates 

and concerns not only in Bulgaria but also on a global scale. The issue of using GMOs in 

food products is linked to consumer health, environmental risks, and the ethical aspects of 

manipulating the genetic code of plants and animals. In Bulgaria, as in other European 

countries, legislation requires clear labeling of products containing GMOs, aiming to provide 

consumers with the opportunity to make informed choices. 

 

Despite the regulations, interest in the topic remains high, and the attitudes of 

Bulgarian consumers toward GMOs are shaped by various factors - ranging from personal 

beliefs and information campaigns to scientific research and international perspectives. The 

level of awareness regarding the nature of genetic modification and its potential risks or 

benefits also varies among different social and age groups. The understanding and attitudes 

of Bulgarian consumers toward GMOs significantly influence the food market while 

simultaneously raising questions about the future of agriculture and the food industry in the 

country. 

 

However, genetically modified organisms are not viewed solely as a matter of safety 

or risk. For many researchers and experts, they also represent an opportunity to address global 

challenges such as food shortages, climate change, and the need for sustainable agriculture. 

For example, genetic modification can create plant varieties that are more resistant to 

droughts, diseases, or pests, which could lead to more efficient and productive agriculture, 

especially in regions with unfavorable climatic conditions. Nevertheless, these technologies 

remain subject to serious criticism from parts of the scientific community and civil society, 

which question the ethics and long-term environmental effects of their widespread 

application. 

 

For consumers, it is important not only what foods contain but also how they are 

produced. Many express preferences for organic products, which are perceived as cleaner 

and more natural, although the very concept of "organic" is often a subject of debate and 
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ambiguity. This highlights the need for clear distinctions between different product 

categories so that people can make informed choices based on their personal beliefs, 

preferences, and attitudes. 

 

Against the backdrop of these opinions, European and Bulgarian institutions continue 

to work on regulating and controlling the use of GMOs, striving to balance innovation with 

the interests of public health and sustainable development. Although significant progress has 

been made in scientific research, market conditions and public opinion still play a crucial 

role in the future of genetically modified products and their acceptance by consumers. 
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II PURPOSE AND TASKS 

 

1. Purpose 

The purpose of the present study is to conduct an impartial analysis of the presence 

of genetically modified organisms on the Bulgarian market, to assess their compliance with 

current legislation, and to explore the level of awareness and perceptions of Bulgarian 

consumers regarding genetically modified organisms as a whole. 

 

2. Tasks 

To achieve the set goal, it is necessary to address the following main tasks: 

2.1 Selection of food products available on the Bulgarian market for analysis of 

genetically modified organisms. 

2.2 Conducting laboratory tests to detect and identify GMOs in the collected samples. 

2.3 Comparing the results of the analyses with the information on product labels to assess 

their compliance and the transparency of the market. 

2.4 Conducting a consumer survey to understand their awareness and attitudes toward 

genetically modified organisms. 

2.5 Formulating recommendations to improve communication and understanding of 

GMOs. 
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III MATERIALS AND METHODS 

 

1. The subject of the study 

A total of 143 different types of samples were tested for the presence of genetically 

modified organisms in products available on the market in Bulgaria. The analyzed products 

include popcorn, soy protein isolate, soy granulate, sweet corn, snacks, wafers, sausages, and 

others. A survey was conducted among 167 consumers in Bulgaria, which included questions 

covering various aspects such as the level of awareness and general attitudes toward products 

of modern biotechnology. 

 

2. Methods 

To achieve the set goal in the current scientific study, the following approaches and 

methods were used: 

 

2.1. Molecular genetic methods. 

 

2.1.1. DNA extraction from food products. 

 

DNA extraction was performed using the Macherey-Nagel™ NucleoSpin™ Food 

Column (Thermo Fisher Scientific, Product code: 11972402) from food product samples, in 

accordance with the manufacturer's recommendations. 

The kit is suitable for the rapid and easy isolation of genomic DNA from food and 

feed. Even small amounts of partially degraded DNA can be purified from complex matrices, 

such as processed foods, soy (milk and flour), chocolate, cereals, meat, and animal feed. 

 

2.1.2. Quantitative and qualitative assessment of the extracted DNA. 

 

The quality and quantity of the extracted nucleic acid were assessed using 

spectrophotometric analysis. 

The DNA concentration was measured spectrophotometrically (Agilent 8453 UV-

Visible Spectroscopy System, Agilent Technologies) at wavelengths of 260 nm and 280 nm. 
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This allows for monitoring the purity (presence of RNA, protein, and other impurities) of the 

obtained solutions. Quantitative values for the DNA concentration were obtained 

automatically or calculated using the formula: 

 

Х (μg/ml)=A260 х 50 (μg/ml) х D 

 

where: Х - is the DNA concentration in μg/ml; A260 - is the absorbance of DNA at a 

wavelength of 260 nm; D is the dilution factor. 

The obtained DNA samples were adjusted to working concentrations of 0.5–2.0 μg/μl, 

aliquoted to prevent contamination, and stored in a freezer until further analysis. 

 

2.1.3. Qualitative determination of DNA using real-time PCR. 

 

Qualitative determination of DNA using real-time PCR was performed according to 

the standard БДС EN ISO 21569:2005/A1:2013 - Food products. Methods of analysis for the 

detection of genetically modified organisms and derived products. Qualitative nucleic acid-

based methods (ISO 21569:2005/Amd 1:2013). ISO 21569 describes the procedure for the 

qualitative detection of genetically modified organisms and derived products through the 

analysis of nucleic acids extracted from the sample under investigation. The primary focus 

is on amplification methods based on the polymerase chain reaction (PCR). It provides 

general requirements for the specific detection and identification of target nucleic acid 

sequences (DNA) and for verifying the identity of the amplified DNA sequence. 

The guidelines, minimum requirements, and performance criteria outlined in ISO 

21569 aim to ensure comparable, accurate, and reproducible results across different 

laboratories. 

In the present study, TaqMan probes were used for the qualitative determination of 

nucleotide sequences. The name "TaqMan" derives from two key components of the 

technique: "Taq" and "Man." 
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Taq refers to Thermus aquaticus, a thermophilic bacterium. It produces the enzyme 

Taq polymerase, which is highly resistant to high temperatures and plays a crucial role in the 

PCR process. 

Man stands for "manipulation." The TaqMan technique allows precise manipulation 

and quantitative measurement of DNA or RNA in real time. 

Each TaqMan experiment consists of two main components: 

1. Specific primers (forward and reverse), flanking the DNA fragment of interest, 

which serve as starting points for the synthesis of new DNA. 

2. Specific TaqMan probes, which are used for the detection of the amplified product. 

 

All PCR reactions were performed on the 7300 Real-Time PCR System (Applied 

Biosystems), following the manufacturer's instructions. The reaction volume is 25 μl.  

 

To reduce analysis time and increase the capacity for qualitative DNA determination 

using real-time PCR, ready-to-use multiplex detection systems based on PCR were also 

utilized, such as "Pre-spotted Plates" (PSP) - pre-prepared plates: 

Screening Pre-Spotted Plates (Eve-PSP) 

The 96 wells in the plates contain dried primers and probes for 7 taxa, 5 elements, 1 

construct, and 3 event-specific GMO analyses. This screening system can handle the analysis 

of six DNA solutions in a single qPCR cycle, as it includes 16 methods, each repeated 6 times 

across the entire plate. 

 

 

 

 

 

 

 

 

 



11 

 

The reaction mix for PCR amplification was prepared according to the following 

description: 

Component Final concentration µL/well 

TaqMan® Universal PCR 

Master Mix (2x) 

1x 12.5 

Nuclease-free water # 12.5-z 

Template DNA # z 

Total reaction volume (µL):  25 

 

The PCR amplification was carried out using a protocol according to the following 

description: 

Step Stage T°C Time (sec) No. of 

cycles 

1 UNG step 50 °C 120 1 

2 Initial denaturation 95 °C 600 1 

3 Amplification Denaturation 95 °C 15 40 

Annealing and 

elongation 

60 °C 60 

 

Event-specific Pre-Spotted Plates (Eve-PSP) 

The analytical system consists of 96-well pre-prepared plates (PSP), containing, in a dried 

form, primers and probes at the final reaction concentration, and designed for the individual 

identification of GMO events. 

PSP for GM maize (Product code: PSP-MAI-1-X) 

List of methods: 

Taxon-specific method: hmg (maize, QT-TAX-ZM-002). 

Event-specific methods: 3272 (qt-eve-zm-019), 5307 (qt-eve-zm-002), 98140 (qt-eve-

zm-021), BT11 (qt-eve-zm-015), Bt176 (qt-eve-zm-023), DAS-40278 (qt-eve-zm-004), 

DAS-59122 (qt-eve-zm-012), GA21 (qt-eve-zm-014), LY038 (qt -eve-zm-017), MIR162 

(qt-eve-zm-022), MIR604 (qt-eve-zm-013), MON810 (qt-eve-zm-020), MON863 (qt-eve-

zm-009 ), MON87427 (qt-eve-zm-003), MON87460 (qt-eve-zm-005), MON88017 (qt-eve-
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zm-016), MON89034 (qt-eve-zm-018), NK603 (qt- eve-zm-008), T25 (qt-eve-zm-011), 

TC1507 (qt-eve-zm-010), VCO-01981-5 (qt-eve-zm-001). 

PSP for GM Soybean (Product code: PSP-SOY-1-X) 

List of methods: 

Taxon-specific method: Lec (soybean, QT-TAX-GM-002). 

Event-specific methods: A2704 (qt-eve-gm-004), A5547 (qt-eve-gm-007), CV127 (qt-

eve-gm-011), DAS44406 (qt-eve-gm-015), DAS68416 (qt-eve-gm-013), DAS81419 (qt-

eve-gm-014), DP-305423 (qt-eve-gm-008), DP-356043 (qt-eve-gm-009), FG72 (qt -eve-gm-

001), GTS40-3-2 (qt-eve-gm-005), MON87701 (qt-eve-gm-010), MON87705 (qt-eve-gm-

003), MON87708 (qt-eve -gm-012), MON87769 (qt-eve-gm-002), MON89788 (qt-eve-gm-

006). 

 

PSP for GM maize: The reaction mix for PCR amplification has been prepared according 

to the following description: 

Component final concentration µL/well 

TaqMan® Universal PCR 

Master Mix (2x) 

1x 12.5 

Nuclease-free water # 12.5-z 

Template DNA # z 

Total reaction volume (µL):  25 

 

PSP for GM soybean: The reaction mix for PCR amplification has been prepared 

according to the following description: 

Component Final concentration µL/ well 

TaqMan® Universal PCR 

Master Mix (2x) 

1x 12.5 

Nuclease-free water # 12.5-z 

Template DNA # z 

Total reaction volume (µL):  25 
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The PCR amplification was performed using a protocol according to the following 

description: 

Step Stage T°C Time (sec) No. of 

cycles 

1 Initial denaturation 95 °C 600 1 

2 Amplification Denaturation 95 °C 15 40 

Annealing and 

elongation 

60 °C 60 

 

 

2.1.4. Quantitative DNA determination by real-time PCR. 

The quantitative determination of DNA by real-time PCR was performed according 

to the standard БДС EN ISO 21570:2005/A1:2013 Foodstuffs — Analytical methods for the 

detection of genetically modified organisms and derived products — Quantitative nucleic 

acid-based methods (ISO 21570:2005/Amd. 1:2013). ISO 21570 describes quantitative 

analytical methods for the detection of genetically modified organisms (GMOs) in food 

products using polymerase chain reaction (PCR). It defines the general requirements for the 

specific amplification of DNA to quantitatively determine the content of GM-derived DNA 

and to confirm the identity of the DNA. Standard reference materials with known GMO 

concentrations were used to construct a calibration curve. This allows the conversion of 

qPCR cycle results into quantitative information about the presence of GMOs in the sample. 

 

2.2. Survey Method  

A survey was conducted to collect data on age, gender, education, and questions 

related to the perceptions of Bulgarian consumers regarding products of modern 

biotechnology. 

The survey method is a widely used tool for collecting quantitative and qualitative 

data on the attitudes, perceptions, and behaviors of different social groups. In the context of 

studying Bulgarian consumers' perceptions of genetically modified (GM) products, the 

survey serves as a means to obtain objective and representative results that will help 

understand public opinion on these issues. 

The questionnaire consists of questions divided into two main groups: 
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Demographic questions to gather information about the basic characteristics of 

respondents - age, gender, and education. 

Perception-related questions to explore respondents' attitudes toward GM products, 

their level of awareness, and potential concerns regarding the risks and benefits of these 

products.  

The survey was conducted using the Google Forms online platform, with respondents 

selected to reflect a wide range of demographic groups. Ensuring the anonymity of 

participants was key to guaranteeing candid responses. 

 

2.3. Statistical Methods for Analysis 

The primary processing of data obtained from the real-time polymerase chain reaction 

(PCR) was performed using the software product SDS v2.2.2 by Applied Biosystems. 

The results were further analyzed using Microsoft® Office Excel 2010 (Microsoft 

Office Professional Edition 2010). The created spreadsheets were verified to ensure the 

accurate recording of information. 
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IV RESULTS AND DISCUSSION 

 

1. Selection of food products available on the Bulgarian market for analysis of 

genetically modified organisms. 

The selection of products for analysis was carried out based on various criteria, 

including food categories, brands, and retail chains. 

During the study, attention was paid to the diversity of food products consumed by 

Bulgarian consumers, taking into account both staple products and those with more specific 

purposes. This selection plays a key role in obtaining representative data on the presence of 

GMOs in different market segments. 

A critical review of the selected products and their GMO content provides a deeper 

understanding of the relationship between the food products available on the market and 

consumer perceptions. This analysis is essential for enriching knowledge about GMOs in 

foods consumed in Bulgaria and for formulating recommendations for future scientific and 

consumer research. 

The analyzed products were aligned with the National Plan for Official Control and 

included corn and soy products, snacks, wafers, sausages, and others. 

The National Plan for Official Control is a strategic document developed by the 

competent authorities of a country. This plan covers the control and monitoring system aimed 

at ensuring the safety and quality of food, as well as other aspects of public health. 

The Bulgarian Food Safety Agency (BFSA) is the competent state authority 

responsible for official control in the Republic of Bulgaria under European Union legislation, 

as defined in Article 2 of the Law on the Bulgarian Food Safety Agency (promulgated in 

State Gazette No. 8 of 25.01.2011). 

The Food Control Directorate of the BFSA methodically guides, organizes, and 

coordinates control over compliance with the requirements of Regulation (EC) No 1829/2003 

of the European Parliament and of the Council of 22 September 2003 on genetically modified 

food and feed and Regulation (EC) No 1830/2003 of the European Parliament and of the 

Council of 22 September 2003 concerning the traceability and labeling of genetically 
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modified organisms and the traceability of food and feed products produced from genetically 

modified organisms and The Food Law regarding GMOs. 

In accordance with the Law on Genetically Modified Organisms (GMO Law), 

promulgated in State Gazette No. 27 of 2005, the Commission for Consumer Protection 

(CCP) under the Minister of Economy oversees the labeling of GMOs as products or 

ingredients in products when they are placed on the market. 

If a violation of the requirements of the GMO Law is detected or if there is suspicion 

of a violation, the CCP immediately notifies the Minister of Environment and Water and the 

Minister of Agriculture and Food. 

National plans for official control are important tools for maintaining high standards of 

food safety and quality in a country. They also help build trust among consumers and partners 

in the food sector. 

 

2. Laboratory analyses for the detection and identification of GMOs in the collected 

samples. 

2.1. Analyzed food samples for GMO content in 2022. 

With the increasing number of GMOs introduced to the market, the workload of 

testing laboratories has grown significantly (1, 2). Ready-to-use multiplex detection systems 

based on PCR, such as pre-spotted plates (PSP), reduce analysis time while increasing 

capacity (3). 

A PSP for screening has been developed to detect all GMOs authorized in the EU in 

a single PCR experiment through a combination of 16 validated assays. 

The detection, identification, and quantification of GMOs follow a complex multi-

step procedure, most commonly relying on real-time PCR, a DNA-based technique that has 

proven to be the most reliable and flexible. 

In the first step, the screening phase reveals whether the samples actually contain 

GM material. Since it is known which GMOs contain specific screening elements, the 

screening provides an indication of the potential identity of any detected GMO. This step 

uses assays targeting regulatory sequences, genes, or constructs that are widely used in plant 



17 

 

transformation. Screening is crucial from the perspective of analysis costs and time 

optimization, especially when the presence of a potentially large number of GMOs needs to 

be investigated (4-6), a situation increasingly common in feed products. Optimal GMO 

screening strategy: 

1. must detect all authorized and pending authorization events;  

2. aims to reduce the number of samples requiring further investigation;  

3. has the potential to detect unknown/unauthorized GM events. 

In ready-to-use PCR plates, known as pre-spotted plates (PSP) for Real-Time PCR 

(e.g., 96-well plates), primers and probes for selected assays are pre-distributed. PSP 

facilitates multiplex analyses, as a single reaction mix for a sample is typically prepared and 

then loaded into the appropriate wells. This approach speeds up laboratory workflows while 

reducing the risk of errors. n 2009, the European Union Reference Laboratory for 

Genetically Modified Food and Feed (EURL GMFF) at the Joint Research Centre (JRC) of 

the European Commission developed the first application of PSP for GMO detection (7) and 

later demonstrated its applicability to processed food and feed matrices (8). This PSP for 

"identification" enables the specific recognition of 39 GM events across seven crop species 

simultaneously and relies on the use of event-specific qualitative assays validated by the 

EURL GMFF in accordance with international standards (9, 10). Following this initial 

version, other studies have shown that ready-to-use systems can address various GMO 

testing needs, both in official control and in the private sector (11-15). 

The plates used in the analysis cover a total of 7 taxa, 5 elements, 1 gene construct, 

and 3 event-specific assays. These were selected from the GMOMETHODS database 

(http://gmo-crl.jrc.ec.europa.eu/gmomethods/) to achieve maximum coverage of authorized 

GMOs while using the smallest number of assays. 

The implementation of ready-to-use PSP has significantly reduced the time and costs 

associated with the detection and identification of GMOs in food matrices.  

 

A total of 64 samples were analyzed, including corn flour, popcorn, soy protein 

isolate, soy granulate, sweet corn, snacks, wafers, sausages, and others.  

84% of the samples did not contain detectable levels of GMOs, 16% of the samples 

tested positive for various GMOs authorized in the EU (Fig. 1). However, all positive 
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samples were below the LOQ (Limit of Quantification) or had GMO content levels below 

the 0.9% threshold - the regulatory limit for mandatory GMO labeling. 

 

 

Fig. 1 Distribution of GMOs in the tested samples 

 

In Fig. 2, the most analyzed sample types are presented. Among them 11% are 

popcorn, 9% - sausages, 8% - soy granulate, 8% - soy-based beverages, 8% - corn flour и 

6% - snacks. Corn, soy, and some ingredients in meat products are common targets for 

genetic modification. Many types of GM corn and soy are modified for pest resistance or 

herbicide tolerance. Since GM crops are cultivated on a large scale and can mix with 

conventional varieties, corn and soy products are at high risk of accidental contamination. 

This makes these types of foods particularly relevant for GMO analysis. 
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Fig. 2 Most analyzed sample types 

 

As expected, the samples most frequently testing positive for GMOs are some of the 

soy and corn products—soy protein, soy granulate, and popcorn corn. 

Soy protein is extracted from soybeans, making it one of the most common GM 

ingredients in processed foods. It is a key component in plant-based foods, protein bars, and 

supplements. GM soy is cheaper to produce and offers higher yields, making it a staple for 

industrial use.  

Soy granulate is another processed soy product, often used in meat substitutes and as 

a protein-rich ingredient in various foods. Like soy protein, soy granulate is favored by 

manufacturers due to its cost-effectiveness and availability. As raw materials for a wide 

range of food products, GM-derived soy and corn are nearly ubiquitous in processed and 

packaged foods. 

The most frequently detected GM event is GTS 40-3-2, found in 29% of the positive 

samples (Fig. 3). GTS 40-3-2 refers to a specific type of genetically modified soybean. This 

code denotes a particular modification technology that confers herbicide resistance. 

Soybeans produced using this technology are known as "Roundup Ready" soybeans. 

"Roundup Ready" soybeans are engineered to be resistant to the herbicide 

glyphosate, which is commercially marketed under the brand name Roundup. This allows 
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farmers to use glyphosate to control weeds without damaging their crops. This type of GM 

soybean is widely cultivated in various regions around the world.  

The health and environmental impacts of glyphosate remain a contentious issue with 

high public sensitivity. However, on May 30, 2022, the European Chemicals Agency's 

Committee for Risk Assessment (RAC) in Helsinki concluded that the existing 

classifications of glyphosate as a substance causing serious eye damage and being toxic to 

aquatic organisms with long-lasting effects should be maintained. The committee found that 

the available scientific evidence did not meet the criteria for classifying glyphosate as a 

substance with specific target organ toxicity or as a carcinogenic, mutagenic, or reprotoxic  

substance. 

 

 

Fig. 3 Most common GM events 

 

A significant proportion of the positive samples - 23% - were so-called "stacked 

events". "Stacked events" are genetically modified organisms (GMOs) that contain more 

than one genetic modification. This can be achieved through crossbreeding two GMOs, each 

with one or more existing modifications, performing a second genetic modification on an 

existing GMO or introducing multiple genes or traits simultaneously. 
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“Stacked events” are gaining increasing popularity because they allow the 

combination of different genetic modifications to achieve desired characteristics in a single 

organism. This approach can enhance resistance, yield, or other beneficial traits in crops. 

 

2.2. Analyzed food samples for GMO content in 2023. 

A total of 79 samples were analyzed, including soy, soy granulate, popcorn corn, 

wafers, various meat products, and others.  

91% of the samples did not contain detectable levels of GMOs, 9% of the samples 

tested positive for various GMOs authorized in the EU (Fig. 4). However, all positive 

samples were below the LOQ (Limit of Quantification) or had GMO content levels below 

the 0.9% threshold - the regulatory limit for mandatory GMO labeling. Compared to the 

previous year, there was a decline in the percentage of GMO-positive samples. 

 

 

Fig. 4 Distribution of GMOs in the tested samples for 2023 

 

In Fig. 5, the most analyzed sample types are presented. Among them 12% are soy, 

10% - popcorn, 9% - minced meat and products derived from it, 8% - soy granulate and 6% 

- wafers. Soy, corn, and some ingredients in meat products are common targets for genetic 

modification, which is why these types of products were analyzed in the highest numbers. 
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Their widespread use in processed foods and their potential for GMO contamination make 

them a priority for testing and monitoring. 

 

 

Fig. 5 Most analyzed sample types in 2023 

 

A large number of different GM events were identified in the positive samples (Fig. 

6), with 3 of the samples containing more than 1 GM event, which highlights the complexity 

of genetically modified content in some products. In agriculture, it is not uncommon for 

crops to be engineered with multiple enhanced traits (e.g., insect resistance, drought 

tolerance, herbicide resistance). The presence of multiple GM events in a specific product 

underscores the need for precise monitoring and the implementation of appropriate control 

measures. 

The products in which GMOs were most frequently detected were popcorn corn, with 

the most common GM event being MON 863. MON 863 - генномодифициран вид 

царевица, който се използва предимно за производство на фуражи (хранителни 

добавки за животни). MON 863 is a genetically modified type of corn primarily used for 

the production of animal feed. This modification is aimed at improving the resistance and 

yield of corn, as well as reducing pests and diseases that can affect the plant. 
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Corn is one of the most widely cultivated genetically modified crops globally. Its 

genetic makeup has been altered to enhance specific traits that improve agricultural 

productivity and pest control. The primary focus of genetic modification in corn is to create 

pest resistance, for example, by incorporating genes that produce Bt toxin, a naturally 

occurring insecticide that specifically targets harmful insects like the European corn borer. 

This modification reduces the need for chemical pesticides, making the crop more resilient 

and cost-effective for farmers. In addition, genetically modified corn is engineered for 

herbicide resistance, particularly to glyphosate, a widely used herbicide. This genetic change 

allows farmers to control weeds more effectively without damaging the corn itself, thereby 

improving yields and reducing labor costs associated with weed management. 

 

 

Fig. 6 Detected GM events 

 

All positive samples were below the LOQ (Limit of Quantification) or had GMO 

content levels below the 0.9% threshold - the regulatory limit for mandatory GMO labeling. 

The 0.9% threshold was introduced as a compromise in the legislation regulating the 

labeling of genetically modified organisms (GMOs). This percentage reflects a balance 

between scientific, technical, and economic considerations, as well as public concerns and 

demands for transparency. 
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The value is not arbitrary and is the result of negotiations and consultations 

conducted by international and national regulatory bodies. It was determined to ensure an 

optimal balance between providing consumers with information and facilitating compliance 

for producers, while also ensuring a scientific basis for food safety. 

The potential risks of GM contamination in food products that fall below the 0.9% 

threshold - the level set by the European Union for mandatory labeling - are often 

overlooked, but they still raise several important concerns. Although the 0.9% threshold is 

considered below the level requiring mandatory labeling, there are still several important 

concerns related to trace amounts of GMO ingredients in food products. The 0.9% threshold 

ensures that food products with less than this amount of GMO content do not need to be 

labeled as containing GMOs. On the other hand, even at these low levels, consumers who 

are strongly against GMOs may unknowingly consume them. This raises ethical concerns 

about consumer rights, transparency, and informed choice. For individuals who prefer 

organic or non-GMO foods for health, environmental, or ethical reasons, even trace 

contamination can hinder their ability to make fully informed decisions about their food. 

 

Nearly half of the products testing positive for GMOs are not of Bulgarian origin, 

which can be attributed to one of the fundamental principles of the European Union's (EU) 

internal market—the free movement of goods. This situation may be due to several factors: 

 Bulgaria imports various processed foods from countries where GMOs are 

widely used in agriculture and food production (e.g., the United States, 

Brazil, Argentina, and some European countries). These products may 

inadvertently contain traces of GMOs due to the widespread cultivation of 

GM crops like soy, corn, or rapeseed in these regions; 

 Bulgaria's policy is restrictive regarding the cultivation of GMOs. Bulgaria, 

like several other EU countries, has chosen to ban the cultivation of 

genetically modified crops to preserve biodiversity and align with public 

sentiment against GMOs. As a result, local agricultural products are less 

likely to contain GMOs compared to imported goods; 

 Food production and ingredient supply chains are highly globalized. For 

example, even if a product is partially manufactured in Bulgaria, its 
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ingredients may be sourced from abroad. If these ingredients are derived from 

GM crops like soy or corn, the final product may contain GMOs; 

 GM crops are often cheaper to produce due to higher yields and pest 

resistance. Companies aiming to reduce costs may opt to use GM ingredients 

in products intended for the Bulgarian market. 

 

No components from unauthorized GM plants were detected, indicating that the 

Bulgarian market complies with EU regulations regarding GMOs. This aligns with 

expectations, as Bulgaria, like other EU member states, must adhere to strict EU policies on 

the import and use of GMOs. The absence of unauthorized genetically modified components 

demonstrates the presence of effective monitoring and control systems, potentially reflecting 

Bulgaria's commitment to ensuring food safety and maintaining the integrity of its 

agricultural practices in line with EU standards. 

 

3. Comparison of the results obtained from the analyses with the information on the 

product labels to assess market compliance and transparency. 

By comparing the results of the analyses with the information on product labels, the 

compliance and transparency of the market can be assessed. This process can reveal potential 

discrepancies between declared characteristics and actual ingredients. 

Market transparency improves when manufacturers provide accurate and 

comprehensive information on labels. Comparing this information with analytical results 

ensures that consumers receive an accurate understanding of the products they choose. This 

is particularly crucial for products that may have potential health or environmental impacts. 

The alignment between analytical results and label information underscores the 

importance of fair and transparent product representation, which is a key element in building 

consumer trust. 

In Bulgaria, there is significant public opposition to food products containing 

genetically modified organisms (GMOs). These negative attitudes often stem from a lack of 

objective and reliable data on the safety of GMO-containing products. 
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A total of 143 samples of various food products on the Bulgarian market were 

analyzed over 2022 and 2023. The results showed that 17 samples (12%) tested positive for 

GMOs, but all were below the LOQ (Limit of Quantification) or had GMO content levels 

below the 0.9% threshold for mandatory labeling. 88% of the samples did not contain 

detectable levels of GMOs. 

 

4. Results from a conducted survey among consumers to understand their awareness 

and attitudes towards genetically modified organisms. 

A survey was conducted among 167 consumers in Bulgaria, including a total of 14 

multiple-choice questions, to explore their awareness and attitudes regarding genetically 

modified organisms. 

The analysis of the data reveals that 70% of the participants are women, 30% of the 

participants are men (Fig. 7). Women often show a stronger interest in household 

management and family nutrition, which may make them more engaged with issues related 

to food and its safety. This could explain the higher percentage of women who participated 

in the survey. 
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Fig. 7 Distribution of survey participants by gender 

 

Regarding the age distribution of the participants, the data shows that the largest 

group of respondents (33%) falls within the 30–40 age range (Fig. 8). Individuals in this age 

group are often more active and have a greater interest in various social and scientific issues, 

including GMOs. This demographic is typically more engaged in discussions about food 

safety, health, and environmental concerns, which may explain their higher participation rate 

in the survey. 
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Fig. 8 Distribution of survey participants by age 

 

79% of respondents have a university education, 19% have a secondary education and 

only 2% - primary education (Fig. 9). The high percentage of participants with higher and 

secondary education may reflect the trend that educated individuals are more familiar with 

scientific and social issues, such as GMOs, and often show greater interest and engagement 

in these topics. They are more likely to seek information and actively participate in 

discussions, making them more inclined to take part in such surveys. 
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Fig. 9 Distribution of survey participants by education level 

 

The survey results show that 88% of respondents are currently employed, 12% are 

not employed (Fig. 10).  

 

Fig. 10 Distribution of survey participants by employment status 
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The questionnaire includes the question, "Do you know what the acronym GMO 

stands for?" (Fig. 11). This question is crucial for understanding the general public's 

awareness of the topic. 

 

 

Fig. 11 Awareness of respondents regarding the abbreviation "GMO" 

 

The high percentage - 99% of respondents who know what GMO stands for, is 

impressive, as the high level of awareness can positively influence discussions and decisions 

related to GMOs. The high percentage of people with higher and secondary education likely 

impacts their level of awareness regarding GMOs, as education often leads to better 

understanding and interest in such scientific and social topics. The results highlight the need 

for the survey to reach consumers with lower levels of education, as they represent a 

significant proportion – 27.4% of people in Bulgaria have primary, elementary, or lower 

education, or no education at all, according to the National Population Census of 2021 

published by the National Statistical Institute (NSI). 

The fact that 52% of respondents do not believe that GMO products are safe for 

consumption (Fig. 12) indicates that a significant portion of society expresses concern and 

doubts about the safety of these products. This may be due to a lack of trust in research 
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organizations, regulatory bodies, or GMO producers. It could also reflect the presence of 

misinformation about GMOs. 

 

It is important to note that the safety of GM products has been the subject of numerous 

scientific studies and has been assessed by various regulatory organizations worldwide. 

However, public concern may serve as an incentive for greater transparency and regulation 

in the field of GM technologies. 

 

 

Fig. 12 Consumer trust in the safety of consuming GM products 

 

A significant percentage of respondents do not fully trust labels indicating whether a 

product contains GM ingredients – 40% do not trust the labels, while 35% do not have 

complete confidence in them (Fig. 13). This fact points to distrust or uncertainty regarding 

the transparency of the information provided to consumers. This could be the result of various 

factors, including a lack of transparency from producers or ambiguity surrounding the rules 

for GMO labeling in different countries. 
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Fig. 13 Consumer trust in labels indicating whether a product contains GM ingredients 

 

The issue of trust in labeling could lead to the implementation of stricter and more 

transparent regulations for the labeling of GM products, as well as the launch of campaigns 

aimed at increasing consumer awareness and understanding of the food they consume. 

Nearly half of the respondents (47%) are not familiar with the legislation regulating 

GMO labeling in Bulgaria, while a significant percentage (37%) do not fully understand it 

(Fig. 14). This indicates a lack of awareness regarding the rules and requirements for GMO 

labeling in the country and could pose a problem, as a clear understanding of the legislation 

is crucial for protecting consumer rights and ensuring transparency and awareness about the 

food they consume. 

This lack of awareness can serve as an indicator of the need for better communication 

and educational initiatives to inform consumers about their rights and the regulations for 

GMO labeling in the country. 
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Fig. 14 Awareness of consumers in Bulgaria regarding the legislation regulating GMO 

labeling 
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 The consumers themselves believe that society should be better informed about 

GMOs (Fig. 15). 

 

 

Fig. 15 Need for better awareness about GMOs according to consumers 

 

 The fact that 98% of respondents believe society should be better informed about 

GMOs highlights a broad consensus on the need to raise awareness and educate the public 

on this issue. This is an important signal to scientific organizations, institutions, and the 

media that there is a strong desire among people to be better informed about GMOs and the 

related concerns regarding safety, ethics, and their impact on the environment and health. 

 80% of respondents indicate the internet as their primary source of information about 

GMOs (Fig. 16), highlighting the importance of online media in disseminating knowledge 

and information on the topic. The internet offers a wide range of resources, including 

websites, articles, blogs, forums, and social media, which can be used to access information 

from diverse sources.  

 This fact also highlights the importance of critical thinking and the ability to assess 

the reliability of information found online. Given the vast amount of information available 

on the internet, it is crucial for consumers to be able to identify trustworthy sources and turn 

to authoritative organizations and scientific studies for information about GMOs. 
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Fig. 16 Primary source of information about GMOs among consumers in Bulgaria 

 

 Only 11% of respondents indicated television as their primary source of information 

about GMOs, which may reflect a declining interest in television media as a source of news 

and information. Although television remains an important channel for mass 

communication, particularly for certain groups within society, it may be being overtaken by 

other sources of information such as the internet and social media, which offer greater 

flexibility and real-time updates. 

 This fact may also be a result of the trend that younger people and those with higher 

education primarily use online sources to obtain information, while older generations and 

those with lower education prefer television. 

 Only 9% of respondents indicated institutions as their primary source of information 

about GMOs. This fact may reflect a lack of trust or accessibility of such institutions to the 

public. Although scientific and regulatory institutions are typically authoritative sources of 

information on GMOs, there may be gaps in communication or a lack of public interest in 

their work.  

It is also possible that this fact is a result of the lower visibility and accessibility of 

scientific institutions compared to other sources of information, such as the internet, 
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television, and social media. Therefore, it is crucial for institutions to step up their efforts in 

communication and public education regarding GMOs and the related issues of safety and 

ethics. 

 

 More than half of the respondents—55% (Fig. 17)—hold a negative stance towards 

the use of GMOs in food products, highlighting the widespread prevalence of negative 

beliefs and attitudes in society on this issue. This negative position may be the result of 

various factors, including concerns about potential risks to health and the environment, 

ethical issues related to the genetic modification of organisms, or a lack of trust in corporate 

interests and regulatory processes. 

 This fact underscores the need for educational and informational campaigns aimed 

at clarifying the facts and scientific knowledge about GMOs, as well as stimulating public 

discussion and participation in the decision-making process on this issue. 

 

 

Fig. 17 General stance on the use of GMOs in food according to consumers in Bulgaria 
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 96% of the respondents would prefer greater transparency from manufacturers 

towards consumers regarding the use of GMOs (Fig. 18). The data highlights a strong desire 

for clear and accessible information for consumers about GM products, which may be due 

to increasing awareness and concern about issues such as the safety, ethics, and 

environmental impact of GM technologies. 

 This fact underscores the importance of transparency and openness from 

manufacturers, who should provide clear and reliable information about GM products on 

their labels or through other communication channels. This could help consumers make 

informed decisions about their food and increase their trust in the products they consume. 

 

 

Fig. 18 Need for more transparency from manufacturers towards consumers regarding 

the use of GMOs according to consumers in Bulgaria 

 

The fact that opinions on trust in the scientific community regarding the safety of 

GMOs are almost evenly divided indicates that respondents have varying perceptions and 

beliefs on this issue (Fig. 19). This may be the result of various factors, including individual 

viewpoints and the influence of media coverage and public debates on scientific matters. 
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This fact highlights the importance of transparency and communication from the 

scientific community to improve trust in scientific research and its findings. A strong 

connection between science and society is crucial for the successful application of scientific 

discoveries and solutions in everyday life. 

 

 

Fig. 19 Trust in the scientific community regarding the safety of GMOs according to 

consumers in Bulgaria 

 

 60% of the respondents are aware of the existence of GMO pets, domestic animals, 

or plants (Fig. 20), highlighting the widespread dissemination of information about 

genetically modified organisms in various aspects of life. This percentage may reflect efforts 

in education and awareness on the topic or could be the result of media coverage and public 

debates surrounding GM technologies. 
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Fig. 20 Awareness of consumers in Bulgaria about the existence of GM 

animals/pets/plants 

 

 This fact could support the expansion of a broader discussion on the ethical, social, 

and health-related issues associated with the use of GM technologies in livestock farming, 

agriculture, and other fields. It may also encourage greater attention to the labeling and 

regulation of GM products, including those affecting pets and plants. 

 

5. Recommendations for improving communication and understanding of GMO. 

 Genetically modified organisms (GMOs) represent a topic of significant importance 

for modern society. Although scientific research in the field of GMOs has the potential to 

bring substantial benefits to the food and environmental sectors, communication about it 

often faces challenges. The lack of clarity, understanding, and public trust creates a gap 

between the scientific community, regulators, and the general public. 

 Analyzing the existing challenges and proposing innovative approaches to develop 

more effective communication strategies can significantly improve public understanding of 

GMOs. To achieve this, it is necessary to examine the main barriers to the acceptance of 

GMOs, as well as opportunities for optimizing communication on the topic. 
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Clear and easily understandable information 

Providing clear and simple information about GMOs to the public and on labels can 

improve consumer understanding. 

1. Using simple and accessible terms and language is key to delivering clear 

information about GMOs. Technical terminology should be avoided or clearly 

explained. 

2. The information can be supported with graphs and illustrations that visualize 

the processes and characteristics of GMOs, making it easier for the general 

public to grasp. 

3. Using specific examples related to everyday products or agricultural practices 

can make the information more relatable and understandable for the public. 

4. Creating interactive online platforms, such as websites and apps, would 

facilitate education and understanding about GMOs. 

5. Providing brief summaries and conclusions of the information can help 

consumers quickly grasp key aspects, especially for those who may not have 

much time to read in detail. 

 

Educational campaigns 

Conducting educational campaigns for the public can reduce misunderstandings and 

increase awareness about the benefits and risks of GMOs.  

1. The target group and audience of the educational campaign should be clearly 

defined. This may include consumers, agricultural producers, students, and 

other stakeholders. 

2. Utilizing diverse media channels for disseminating information, including 

traditional media, social networks, events, and websites, would ensure 

broader coverage and accessibility. 

3. Collaboration with schools, universities, and educational institutions can 

foster interest and education among the new generation regarding GMOs. 
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4. Involving scientific experts and specialists in educational initiatives can add 

credibility and reliability to the information provided. 

5. Using interactive formats such as workshops, educational games, and panel 

discussions can enhance participant engagement and help with better retention 

of information. 

6. Providing mechanisms for gathering feedback from the public would be 

beneficial to understand which information is valuable and how future 

educational initiatives can be improved. 

 

Community involvement 

Involving the community in decision-making and dialogue regarding GMOs can 

foster understanding and acceptance of the technology. Possible approaches include: 

1. Establishing mechanisms for two-way dialogue between the public and 

experts. This includes listening to the concerns and suggestions of the 

community. 

2. Organizing public discussions involving various groups, such as consumers, 

farmers, and environmentalists, to create opportunities for sharing opinions 

and understanding different perspectives. 

3. Forming working groups that bring together representatives from the 

community, scientists, and industry stakeholders. These groups can discuss 

GMO-related issues and provide recommendations for management. 

4. Collaborating with non-governmental organizations (NGOs) and community 

groups can support broader public engagement and provide the necessary 

perspective for formulating ethical and social standards. 

5. Local contexts and cultural aspects should be taken into account when 

developing communication strategies that address the specific needs of the 

community. 

6. Impact assessment systems can be used to measure the effectiveness of 

community involvement and adapt communication strategies based on 

feedback.  
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Transparency in research 

Ensuring transparency in scientific research related to GMOs can strengthen public 

trust. 

1. Emphasizing the obligation to publish the results of scientific studies related 

to GMOs is crucial for transparency. This provides an opportunity for review 

by the public and the scientific community. 

2. Ensuring easy access to information sources related to GMOs through 

websites, reports, and other means is an important step toward transparency. 

These sources should be understandable and accessible to the general public. 

3. To maintain trust, it is essential to avoid conflicts of interest in research. The 

sponsorship and conduct of studies should be independent and transparent. 

4. Involving external experts can contribute to increased transparency. This 

mechanism ensures additional oversight and objectivity. 

5. Adopting transparent principles and ethical standards, as well as publishing 

accountability statements, contributes to clarity and trust in scientific 

research. 

6. Maintaining up-to-date data and regularly updating information related to 

studies provides a more comprehensive and accurate picture of progress and 

results. 

 

Diverse communication methods 

Using diverse communication methods, such as social media, public events, and 

educational materials, can reach a broader audience. 

1. Utilizing social media and online digital platforms, such as blogs and videos, 

can reach a larger number of people by providing them with interactive and 

visual content about GMOs. 

2. Creating educational materials, brochures, and infographics that are easy to 

understand and provide key facts can be an effective way to educate the 

public. 
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3. Organizing public lectures and seminars where teams of experts present 

information and answer questions in real-time provides an opportunity for 

direct engagement with the public. 

4. Conducting workshops and practical exercises where participants can actively 

engage can facilitate the absorption of information and the creation of hands-

on experience. 

5. Establishing online Q&A portals where the public can ask questions and 

receive answers from experts provides a platform for active interaction and 

learning. 

6. Participating in media campaigns and television programs can help present 

information about GMOs to a wider audience, ensuring objectivity and 

diversity in perspectives. 

 

Support for safety research 

Investing in additional scientific research on the safety of GMOs and publishing the 

results can strengthen confidence in the safety of the technology. 

1. Funding independent scientific research on the safety of GMOs from unbiased 

sources can ensure objectivity and reliability of the findings. 

2. Conducting extensive clinical trials that include a wide range of parameters 

can provide more detailed information about the effects and potential risks of 

GMOs on human health. It is necessary to expand the dialogue and ensure the 

conduct of studies related to exposure to GM foods, as such data is lacking 

for Bulgaria.  

3. Publishing the methodology and processes used in the research contributes to 

transparency and the possibility of replicating the experiments by other 

scientific teams. 

4. Conducting long-term monitoring and tracking of the impact of GMOs on the 

environment and human health provides a broader perspective on their safety. 
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Continuous dialogue and updates 

Maintaining an ongoing dialogue with the public and regularly updating information 

can strengthen engagement and understanding regarding GMOs. 

1. Holding regular meetings and roundtables where stakeholders discuss current 

topics creates opportunities for long-term and constructive dialogue. 

2. Establishing networks and platforms for information exchange, where 

stakeholders can share news, results, and experiences, contributes to broader 

knowledge dissemination. 

3. Maintaining electronic newsletters and informational websites with up-to-

date articles, statistics, and events allows stakeholders to stay informed about 

the latest developments. 

4. Continuously seeking feedback through surveys and opinions from dialogue 

participants ensures the constant updating of communication strategies and 

improves the connection with the public. 

5. Investing in educational initiatives that provide current information not only 

sustains ongoing dialogue but also raises the level of public education. 

6. Continuously adapting to new requirements and challenges, as well as 

incorporating new topics into the dialogue, provides a more comprehensive 

and updated perspective on discussions and debates surrounding GMOs. 

 

 Public Attitudes Towards GMOs in Bulgaria 

Public attitudes towards GMOs in Bulgaria generally reflect a mix of skepticism, 

concern, and opposition, similar to broader public sentiments in many European countries. 

This response is shaped by a combination of cultural, economic, political, and environmental 

factors. 

As a member of the European Union, Bulgaria adheres to the EU's policies on GMOs. 

The EU has some of the strictest regulations regarding GM crops, with several member states 

opting to maintain bans on GMO cultivation. The historical context of skepticism in Bulgaria 

towards GMOs can partly be attributed to EU regulations, which aim to address concerns 
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about potential risks to human health and the environment. As a result, Bulgaria has shown 

a high degree of caution regarding the widespread adoption of GMOs. 

Agriculture has always been an important part of Bulgaria's economy and culture, 

and many citizens are concerned about how GMOs might affect local farming practices. 

There is a fear that GMOs could significantly impact the country's organic farming sector 

and small-scale agricultural producers. 

Another factor contributing to skepticism is the lack of widely disseminated scientific 

information about the actual benefits and safety of GMOs. Public understanding of the 

science behind GMOs is often overshadowed by emotional reactions and misinformation 

spread through the media. Bulgarian media are known to amplify negative views on GMOs, 

often exaggerating risks without presenting balanced scientific evidence. This contributes to 

public resistance against the acceptance of GMOs. 

Non-governmental organizations and environmental groups in Bulgaria oppose 

GMOs, advocating for bans on GM crops and promoting organic farming practices. These 

groups organize public campaigns and protests, further influencing public attitudes. 

 The observations presented highlight the need for a nuanced and culturally sensitive 

approach to communicating about GMOs in Bulgaria, combining education, transparency, 

and engagement with the public and key stakeholders. 

 

 Plant GMOs vs. animal GMOs 

When discussing the unique challenges associated with plant versus animal GMOs, 

it is essential to distinguish between the two in terms of their biological characteristics, 

regulatory frameworks, ethical considerations, and public perceptions. These distinctions can 

guide tailored recommendations for improving communication and understanding of each 

type. 

Plant GMOs 

Plant GMOs are genetically modified crops designed to enhance traits such as pest 

resistance, herbicide tolerance, environmental stress resilience, or improved nutritional 

content. Common examples include Bt corn (pest-resistant) and Golden Rice (vitamin A-

enriched). 
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One of the primary concerns surrounding plant GMOs is their potential 

environmental impact. These include risks of cross-pollination with non-GMO crops, the 

development of resistant pests, and potential loss of biodiversity. In regions where agriculture 

is a cornerstone of the economy and cultural heritage, these concerns may be amplified. 

Plant GMOs face significant public skepticism due to perceived risks regarding food 

safety and long-term health effects. Public resistance often stems from concerns about a lack 

of transparency in the regulatory process and distrust in the motives of GMO-producing 

companies. 

Farmers may encounter economic barriers to adopting GMOs due to the cost of seeds, 

dependency on specific seed suppliers, or the need for specialized farming practices (such as 

herbicide use). Small-scale farmers may struggle to benefit from the potential advantages. 

Communication efforts should emphasize the environmental benefits of plant GMOs, 

such as reduced pesticide use, a lower carbon footprint, and improved resilience to climate 

change. Highlighting these benefits can help address environmental concerns. 

 

Animal GMOs 

Animal GMOs involve genetic modifications made to animals for disease resistance, 

faster growth, or improved nutritional profiles. Examples include genetically modified 

salmon (which grows faster than wild salmon) or disease-resistant pigs. 

Animal GMOs are subject to intense ethical scrutiny related to animal welfare. 

Modifying the genetics of animals for consumption raises questions about potential animal 

suffering, particularly regarding genetically altered traits that may affect their health or 

behavior. 

Animal GMOs often face stricter regulations than plant GMOs due to concerns about 

food safety, the potential for gene transfer to wild populations, and the possibility of 

unexpected ecological consequences. These concerns often lead to more rigorous testing and 

longer approval processes, which can hinder market acceptance of animal GMOs. 

Many people object to the genetic modification of animals on moral or philosophical 

grounds, believing it to be unnatural or inappropriate manipulation of life. Public fears about 
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potential risks of GMOs in the food chain can be exacerbated by sensationalized media 

coverage. 

To address ethical concerns, it should be clearly communicated that genetic 

modifications are aimed at improving animal health, welfare, and disease resistance. 

Transparency in animal treatment is crucial for gaining public support. 

The public can be reassured by emphasizing the regulatory framework governing the 

approval of animal GMOs, providing clear, easy-to-understand explanations of the approval 

process and the multiple stages of safety testing, which are often stricter than those for plant 

GMOs. 

Highlighting the benefits of animal GMOs not only for producers but also for 

consumers can influence public opinion. For example, GMOs can lead to healthier food 

products (such as low-fat meat or more nutritious milk) and reduced use of antibiotics or 

hormones. 

Both plant and animal GMOs face distinct challenges that must be addressed with 

tailored communication and policy strategies. For plant GMOs, the focus should be on 

providing information about environmental benefits, building trust through transparency, and 

addressing farmers' economic concerns. In contrast, for animal GMOs, ethical considerations 

and animal welfare are more pressing issues, necessitating a communication strategy that 

emphasizes animal health, ethical standards, and the benefits of genetic modifications for 

improving food security and sustainability. 

 A nuanced approach that considers both scientific evidence and societal values, 

ethics, and cultural perspectives is crucial for enhancing understanding and acceptance of 

GMOs, whether plant-based or animal-based. 

 

 Balancing risks and benefits 

Although GMOs offer significant potential benefits, such as increased food security, 

improved nutritional content, and resistance to pests and diseases, they also pose potential 

risks and raise ethical, environmental, and socio-economic concerns. For effective 

communication and building trust, it is crucial to acknowledge these risks and criticisms and 

incorporate them into discussions about GMOs. 
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Balanced recommendations for improving GMO communication should: 

1. Emphasize safety and regulatory oversight while also discussing the ongoing need 

for monitoring and long-term studies to ensure their safety for the environment 

and health; 

2. Address ethical concerns by highlighting transparency, animal welfare standards, 

and respect for natural processes in agriculture and food production; 

3. Ensure clear labeling and guarantee that consumers can make informed choices, 

fostering trust and respect for consumer autonomy; 

4. Strike a balance between innovation and precaution by encouraging the 

development of GM technologies while ensuring safeguards are in place to 

protect biodiversity and maintain ecosystem sustainability. 

 By addressing these various concerns alongside the benefits, GMO communication 

can become more reliable, transparent, and acceptable to the public. 

 

GMO-AR 

In the complex and widely debated field of GMO communication, finding an 

approach that improves communication and understanding is challenging due to the diversity 

of scientific, ethical, and cultural perspectives, as well as varying levels of public knowledge 

and concern. 

One way to address this is by exploring how emerging technologies or untapped 

societal needs can be utilized, combining elements of biotechnology, artificial intelligence 

(AI), and personalized communication. 

An augmented reality (AR) experience that allows users to interact with a future 

world where GMOs have transformed agriculture, food security, and environmental 

sustainability could provide a unique opportunity for users to see, hear, and "live" in a world 

where GMOs are fully integrated into daily life. This would help them better understand the 

potential and real-world impact of GMOs. 
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Users could make choices at various points—such as deciding which GM crops to 

plant, how to use genetic engineering to combat diseases, or how to balance ethics with 

innovation. Their decisions would shape the virtual world in real-time, showing them the 

impact of GMO-related choices on society, agriculture, and the environment. 

Users could also toggle between the future world and today's reality, demonstrating 

how GMOs address current challenges (e.g., food shortages, climate change, soil erosion, 

etc.). This would allow for a side-by-side comparison of a GMO-based world and a world 

without these advancements. 

By uploading their real-life data (such as dietary preferences, concerns, or regional 

challenges), users could see how GMO technology specifically impacts their environment in 

the future. For example, a user in a drought-prone area could see how drought-resistant GM 

crops transform the agricultural landscape. 

Only through open dialogue, information exchange, and respect for diverse 

perspectives can consensus be reached and sustainable solutions for the future of GMOs be 

found. 
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SUMMARY 

 

This study is the first of its kind for the Bulgarian market and Bulgarian consumers. 

The results of the analysis of samples for genetically modified organisms (GMOs) provided 

important information about the current state of the market and the level of compliance of 

products with regulatory requirements. 

Data from analyzed food samples for GMO content in 2022 and 2023 show that 88% 

of the samples do not contain GMOs. Of the tested food products, 12% tested positive for 

GMOs, but all were below the LOQ (Limit of Quantification) or had a GMO content below 

the threshold of 0.9% - the level requiring mandatory labeling. The products most frequently 

found to contain GMOs were popcorn corn, soy protein, and soy granulate. Nearly half of 

the GMO-positive products were not of Bulgarian origin, which is attributed to one of the 

fundamental principles of the European Union (EU) internal market - the free movement of 

goods. While the overall percentage of positive samples and the level of contamination are 

low, the spectrum of detected GMO events is increasing, which aligns with findings from 

colleagues in other countries (16). Components from GM plants that are not authorized in 

the EU were not detected. The assessment of GMO presence in food samples on the 

Bulgarian market would assist control laboratories and authorities in risk-based planning for 

future food sampling. 

A detailed study on the awareness and perceptions of Bulgarian consumers regarding 

genetically modified organisms was presented, covering individuals with various social and 

demographic characteristics. Based on the data analysis, it was found that consumer 

awareness of GM products in Bulgaria varies, with negative attitudes predominating 

regarding the safety and use of GMOs in food. 

There is a need for broader dissemination of educational and informational campaigns 

to increase consumer awareness of GMOs and encourage their participation in decision-

making and policy formation on this issue. 

Based on the presented study, a number of recommendations can be proposed to 

improve public communication and understanding of genetically modified organisms, 

contributing to better information and increased market transparency. 
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The study sought answers to the following questions: Can we address social, ethical, 

and public health issues through continuous and effective monitoring of the food chain and 

through clear, informative product labeling? What are the currently characterized or 

presumed risks of GMOs? And most importantly - are these risks real, potential, or simply 

fabricated? 

Several questions remain open; the answers and solutions lie with science, policies in 

this field, and the personal commitment of every social entity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



52 

 

V CONCLUSIONS 

 

 The presence of GM products on the Bulgarian market is the subject of careful study 

and interest among consumers and regulatory authorities. Conducting laboratory 

analyses is a key step in identifying and assessing the presence of GMOs in food 

products. 

 The use of ready-to-use PSPs reduces the time and costs of analyses for detecting and 

identifying GMOs in food. 12% of the tested food products tested positive for GMOs, 

but all were below the LOQ (Limit of Quantification) or had a GMO content below 

the threshold of 0.9% - the level requiring mandatory labeling. 88% of the samples 

did not contain GMOs. 

 The consistency of product label information with the results of the analyses is crucial 

for market transparency and consumer protection. Updating and strictly adhering to 

regulations for labeling GM products are necessary to ensure consumer confidence. 

 Consumer surveys are an important tool for understanding their awareness and 

attitudes toward GMOs. Understanding consumer concerns can help formulate more 

effective communication strategies and policies for GM products. 

 Based on the analysis and results of the conducted survey, recommendations have 

been formulated to improve communication and understanding regarding GMOs. 

These include educational campaigns for consumers, building trust through clear and 

accessible information, and uniting the efforts of various stakeholders. 
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VI CONTRIBUTIONS 

 

APPLIED-METHODOLOGICAL CONTRIBUTIONS 

 

 A rapid, accurate, and reliable molecular-genetic methodology has been introduced 

for detecting all GMOs authorized in the EU in a single PCR experiment. 

 Using the proposed methodology, the application of ready-to-use PSPs reduces the 

time and costs of analysis for detecting and identifying GMOs in food. Similar 

systems could also find application in other areas, such as allergen detection. 

 Based on the analysis and results of the conducted survey, recommendations have 

been formulated and published to improve communication and understanding 

regarding GMOs.  

 

SCIENTIFIC-THEORETICAL CONTRIBUTIONS 

 

 The results of the molecular-genetic analyses demonstrate that 12% of the tested food 

products tested positive for GMOs, but all were below the LOQ (Limit of 

Quantification) or had a GMO content below the threshold of 0.9% - the level 

requiring mandatory labeling. 88% of the samples did not contain GMOs. 

 The overall percentage of positive samples and the level of contamination are low, 

but the spectrum of detected GMO events is increasing, which aligns with literature 

data and studies conducted in other EU countries. 

 Research on the presence of GMOs on the Bulgarian market and the survey conducted 

among the Bulgarian population can contribute to a better understanding and 

increased public trust regarding GMOs and related issues. 
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