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 Abstract  

While the cultivation of modern biotechnology products was adopted by 

producers very fast, the consumer acceptance of these products has not evolved 

at the same pace. Despite multiple benefits associated with genetically modified 

organisms (GMO), some potential risks related to the environment, health and 

economy have increased concerns and affected consumer confidence. This article 

examines the relationship between knowledge and confidence levels for 

biosafety and GMOs, and the sociodemographic characteristics of professionals 

working in the fields of food, agriculture and veterinary medicine, with a view to 

assess their perception. Questionnaires were applied to 261 individuals, selected 

by the proportional sampling method among professionals, the numbers of whom 

were obtained from the relevant unions and chambers. Then frequency, 

percentage distribution and factor analyses were carried out on data obtained. In 

conclusion food engineering professionals, men and more knowledgeable 

participants in biotechnology were found to have a more positive approach 

towards GMOs and more confidence in the biosafety system. It is indisputable 

that the scientific knowledge is essential for a reliable biosafety mechanism. 

Therefore, the inclusion of courses on GMOs and biosafety into curricula and 

planning in-service trainings may significantly contribute to the development of 

scientific knowledge thus, improving attitudes towards GMOs. 

 

Keywords 

Biosafety, Food biotechnology, GMO trust and confidence, GMO knowledge, 

Consumer perception  

 
Introduction  

As of the late 20th century, given its highly advanced 

level and scope of application, modern biotechnology 

has become an added value of leading edge 

technologies. While having brought about favourable 

economic and social transformations in many sectors, it 

has also raised question marks (Yilmaz, 2014). 

Although biotechnology products are offered as a 

solution to the global hunger problem and are claimed to 

be more efficient, more economical and 

environmentally friendly, discussions continue on their 

adverse impact on the environment and biodiversity, as 

well as the potential health risks they pose, including 

allergies, antibiotic resistance and toxicity (Cebi & 

Olhan, 2019).  

Existing regulations on GMOs across the world are 

handled as either non-binding, guide-based international 

regulations or binding legal regulations. Among them, 

the United Nations Convention on Biodiversity and the 

Cartagena Biosafety Protocol are the main 

internationally binding texts to which Türkiye is also a 

party (Soykan, 2007). Whereas Türkiye is not a party yet 

in the Nagoya Protocol on access to genetic resources 

and the fair and equitable sharing of benefits arising 

from their utilization to the Convention on Biological 

Diversity and entered in force in 2018. (Karakoc Yildiz, 

2019). 

There are also contextual differences between texts 

regulating the trade of GMOs such as the Cartagena 

Biosafety Protocol and the World Trade Organization 

(WTO) agreements. The main purpose of the WTO is to 

support free trade (Aksu, 2019), while in the Cartagena 

Biosafety Protocol, which is an annex to the 

Biodiversity Convention, the main objective is to 
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prevent the adverse effects of GMOs on biodiversity, 

such that the precautionary principle has been adopted  

(Ates, 2020). 

Two different perceptions of GMOs have created 

different legal frameworks in countries. While the USA 

implements its policies and regulations based on the 

principle of "basic equivalence", considering GMO and 

traditional products to be similar, the EU is more 

cautious and considers GMO products to be different 

from traditional ones, based on the precautionary 

principle (Karakoc Yildiz, 2019). Differences reflected 

in the legal regulations are also came out in the 

production and trade of these products. While countries 

such as the USA, Brazil, Canada and Argentina are the 

leaders in the production of GMO products, EU 

countries do not favour the production and trade of these 

products, with a few exceptions.  The top ten countries 

producing GMOs in the world produced transgenic 

plants on an area of more than 1 million hectares in 

2019. As can be seen in Table 1, among these top ten 

countries, only the USA and Canada are classified as 

developed countries, while the rest are classified as 

developing (ISAAA, 2019). 

 

Table 1. Global transgenic plant cultivation in 2019 
 

Rank Country Area (million hectare) Commercial Transgenic Products 

1 USA 71.5 
Maize, soybean, cotton, alfalfa, canola, sugar beet, potato, 

papaya, squash, apple  

2 Brazil 52.8 Soybean, maize, cotton, alfalfa 

3 Argentina 24.0 Soybean, maize, cotton, alfalfa 

4 Canada 12.5 Canola, soybean, maize, sugar beet, alfalfa, potato 

5 India 11.9 Cotton 

6 Paraguay 4.1 Soybean, maize, cotton 

7 China 3.2 Cotton 

8 South Africa 2.7 Maize, soybean, cotton 

9 Pakistan  2.5 Cotton 

10 Bolivia 1.4 Soybean 
Source: (ISAAA, 2019)  

 

In recent years, some new breeding techniques, such 
as genome editing, have allowed scientists to improve 

the characteristics of living organisms. The technologies 

most commonly used in genome editing are clustered 

regularly interspaced short palindromic repeats 

(CRISPR)-CRISPR-associated protein 9 (Cas9), 

transcription activator-like effector nucleases 

(TALENs), zinc-finger nucleases (ZFNs), and homing 

endonucleases or mega nucleases (ISAAA, 2022). 

CRISPR-Cas technology allows making changes in 

targeted regions of human, animal, plant and 

microorganism’s genetic material (Tastan, 2018). The 

two types of legal approaches mentioned above also 

come to the fore in determining whether or not to extend 

the controls applied to GMOs to commercial varieties 

obtained with novel methods such as CRISPR. While 

the techniques used in the development of new varieties 

have been taken into account with a process-based 

approach in the EU, Argentina, Brazil and several other 

countries, a product-based approach has been adopted 

by the USA and Canada (Akbudak & Kontbay, 2017). 

In addition to all these regulatory studies on GMOs, 

several scientific studies have aimed to assess the 

consumers' perspectives on GMOs. In a study dating 

back to 2003, it was stated that consumers' perspectives 

and attitudes towards GMOs changed positively in 

direct proportion to their education and knowledge level 

(Hossain et al., 2003). Aleksejeva (2014) again, showed 

that EU Experts, who have a high level of knowledge 

about GMOs and are involved in the decision-making 

process, support the use of GMOs in food and feed. 

There are also studies showing that consumers' attitudes 

towards GMO foods vary among countries and 

individuals (Rodríguez-Entrena & Salazar-Ordóñez, 

2013). For example, the attitude of US citizens towards 

GMOs is more positive than that of Canadians, 
European Union citizens and Irish. (Gaskell, 2005; Wolf 

at all., 2004; Tukelman, 2017). In a study conducted in 

the rural areas of China in 2015, it was determined that 

consumer attitudes towards GMOs were shaped by 

subjective comments rather than objective information, 

and beneficial perspectives on these products positively 

affected purchasing behaviour  (Liu & Zhang, 2015). On 

the otherhand, the research conducted with 

approximately thirty thousand participants in the EU in 

April 2019 showed that the Europeans' concerns about 

GMOs had decreased, such that the percentage of 

respondents identifying ‘genetically modified 

ingredients in food or drinks’ as a concern, which was 

66% in a 2010 survey, had fallen to 27% in the 2019 

(EFSA, 2019).  

Legislation on GMOs in Türkiye consists of the 

Convention on Biological Diversity, the Cartagena 

Biosafety Protocol and the Biosafety Law with three 

regulations at the national level (Civgin, 2013). 

According to the Biosafety Law numbered 5977 (2010), 

which prohibits the entry of genetically modified seeds 

into Türkiye, it is forbidden to place GMOs and their 

products on the market without approval, to use or make 

use of GMOs and their products in violation of 

prevailing decisions, to cultivate genetically modified 

plants and produce genetically modified animals, to use 

GMOs and their products outside their defined scope 

and purpose, and to use GMOs and products in baby 

foods and infant formulas, follow-up formulas, follow-

on formulas and supplementary foods for infants and 

young children. In addition, with amendments made to 

the Biosafety Law over time, the Biosafety Board was 

abolished and the Ministry of Agriculture and Forestry 

assumed its duties (TBBDM, 2022). In a study 
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conducted by Civgin (2013), it is stated that the current 

GMO legislation in Türkiye is overall compatible with 

the Convention on Biological Diversity and the 

Cartagena Biosafety Protocol. 

In line with all these developments, the perspectives 

of both consumers and experts on biotechnological 

advancements have been investigated through many 

studies in Türkiye. The research conducted in three 

different regions of Türkiye (Southeast/Eastern 

Anatolia, Aegean and Black Sea) in 2012 found that 

while 73% of the participants stated that they had heard 

of the concept of GMO, 27% stated that they had never 

heard the term before (Baykan & Ertunc, 2012). On the 

other hand, Temelli and Kurt (2011) concluded that 

students did not have adequate scientific knowledge on 

GMOs, and were therefore cautious about the use of 

GMOs, which highlighted the need to increase their 

information level. Adana et al. (2014) found that nursing 

and midwifery students did not have sufficient 

knowledge about genetically modified organisms. 

Merdan (2019) conducted a study revealing that the 

socioeconomic characteristics of students significantly 

defined their level of knowledge about GMO products. 

The hypothesis "the level of knowledge and 

confidence of professionals working in the fields of 

food, agriculture and veterinary medicine about 

biosafety and GMOs is high" was aimed to be set out in 

this study. The attitudes of food engineering, 

agricultural engineering and veterinary medicine 

professionals, who are thought to have a high level of 

knowledge about biosafety and GMOs, were determined 

and differences in the knowledge and confidence levels 

of these professionals in relation to their 

sociodemographic characteristics were demonstrated. 

This research contributes to determining the need for the 

development of training programs addressing public 

concerns over GMOs by the relevant authorities for a 

reliable and effective biosafety mechanism. 

Materials and Methods  

In order to identify the main population of the 

research, the numbers of food engineers, veterinarians 

and agricultural engineers working in the Ankara 

Province were obtained from the Chamber of Food 

Engineers, the Chamber of Agricultural Engineers and 

the Veterinary Medical Association on August 4, 2015. 

The proportional sampling approach was used to 

determine the number of subjects to be sampled (Aksoy 

& Yavuz, 2012). Accordingly, 261 individuals were 

selected among 8570 professionals working in Ankara 

with the proportional sampling method with a 

confidence level of 90% and a 5% margin of error. 

Questionnaires were applied to professionals 

working for the Ministry of Agriculture and Forestry in 

Ankara Province and responses were obtained through 

software after preliminary interviews with the 

individuals. Collection of all questionnaires were 

completed in 2021. Accordingly, the official figures 

obtained are shown in Table 2. 

 

Table 2. Sample Distribution 
 

Group of Profession Number of Professionals Rate in Total 
Number of Professionals to 

be Surveyed 

Food Engineering 1224 14% 37 

Veterinary Medicine 2031 25% 64 

Agricultural Engineer 5315 61% 160 

Total 8570 100% 261 

 

The first part of the questionnaire applied in the 

present study comprised of questions to measure the 

sociodemographic characteristics of the participants, 

and the second part included the statements to determine 

their general thoughts on biosafety and GMOs. The 

SPSS26 software was used in the analyses of the 

obtained data. A 3-point Likert attitude scale (1 = 

disagree, 2= indecisive, 3= agree) was used, frequency 

and percentage analyses of the questionnaire responses 

were performed, followed by an explanatory factor 

analysis (Kline., 1994; Buyukozturk, 2002). 

The Kayser-Meyer-Olkin (KMO) value, comparing 

the magnitudes of the observed correlation coefficients 

in relation to the magnitudes of the partial correlation 

coefficients was used to measure the sampling adequacy 

and the Bartlett spherical value was used to test the 

hypothesis that the correlation matrix is an identity 

matrix. In determining the number of factors in this 

research, the sum of the squares of the factor loads of 

each factor, the eigenvalues (coefficient used in 

calculating the ratio of the variance explained by each 

factor and deciding the number of important factors) 

were taken into account. In the factor analysis, in which 

the variance explained by the factor increases as the 

eigenvalue increases, the factors with an eigenvalue of 1 

were taken as important factors. The naming of the 

factors was based on the common characteristics of 

several factors. The Cronbach alpha coefficient was 

used for the internal consistency of the data set and the 

Kolmogorov Smirnov test was used to determine the 

distribution of the variables and showed that they did not 

exhibit a normal distribution (Tabachnick, B. G., & 

Fidell, L. S., 2007; Buyukozturk, 2002). The Mann-

Whitney U test was used for the comparison of two 

groups, and the Kruskall-Wallis H-test was used for the 

comparison of three or more groups, as non-parametric 

analysis techniques (Akdag, 2011). 

Results 

Descriptive Statistics on the Sociodemographic 

Characteristics 

The first part of the questionnaire aimed to determine 

the sociodemographic characteristics including 

socioeconomic statistics of the participants. According 

to the frequency and percentage distributions of the 

sample from which the data were obtained, the ages of 

the participants, whose male and female ratios were 

similar, varied between 31-51 years and above. Nearly 

half of the participants held master of science degrees in 

either agricultural engineering, veterinary medicine or 

food engineering. It was determined that the attendance 
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of the participants to biotechnology courses was at a 

level higher than that to GMO-specific courses. 

Furthermore, about half of the participants had also 

attended biotechnology trainings due to their job. The 

percentage distribution of the data obtained in the 

research is shown in Table 3. 

 

Table 3. Statistics of sociodemographic characteristics 

Criteria Category Total % 

Age 

26-30  10 3.8 

31-40  120 46 

40-50 48 16.5 

51 + 88 33.7 

 Category Total % 

Gender 
Male 135 51.7 

Female 126 48.3 

 Category Total % 

Occupation 

Agricultural Engineer 160 61.3 

Veterinarian 64 24.5 

Food Engineer 37 14.2 

 Category Total % 

Household Size 

1-3  149 57.1 

4-6  111 42.5 

6 + 1 0.4 

 Category Total % 

Who do you live with right now? 

Alone 17 6.5 

With spouse 43 16.5 

Elementary family 110 42.1 

Extended family 74 28.4 

Others 17 6.5 

 Category Total % 

If you have children, their age? 

No child 25 9.5 

0-24 mounth-old child  47 18 

2-13 year-old child  141 54 

13-18 year-old child 38 14.5 

18 + 10 4 

 Category Total % 

Educational background 

Undergraduate 97 37.2 

Graduate  120 46 

Doctorate  44 16.9 

 Category Total % 

Monthly salary (%) 

4000-5000 TL  11 4.2 

5001-7000 TL  57 21.8 

7000 TL + 193 

 

73.9 

 

 Category Total % 

Budget for food 

500 TL and below 6 2.3 

500-1000 TL  37 14.2 

1000-2000 TL  112 42.9 

2000 TL + 106 40.6 

 Category Total % 

Have you taken a course on 

biotechnology? 

Yes 156 59.8 

No 105 40.2 

 Category Total % 

Have you taken a course on GMOs and 

GMO products? 

Yes 99 37.9 

No 162 62.1 

 Category Total % 

Have you attended trainings on 

biotechnology? 

Yes 120 46 

No 

 

141 54 
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Statistics on the Participants' Perspectives on 

Biosafety and GMOs 

Frequency and percentage analyses of the 

expressions of the participants on GMOs and the 

current biosafety policy were performed using a 3-

point Likert attitude scale. Accordingly, it was 

determined that half of the participants were 

misinformed on the presence of GMOs on the 

national market, but the majority of them knew that 

GMOs were available for feed purposes on the 

national market. Again, nearly half of the 

participants didn’t support the consumption of 

products such as meat, milk and eggs from animals 

fed on GMO feed. The development of GMO 

products (e.g., foods with increased nutritional 

value), despite proven positive effects on the 

consumer was also not supported by half of the 

participants.  On the other hand, it was shown that 

most of the participants were disinclined to 

consume GMOs or GMO products as food, even if 

they were cheaper than the non-GMO equivalent of 

the same product, and were opposed to the 

production of genetically modified animals (such as 

cattle with increased milk yield). More than half of 

the participants were in favour of the production of 

health products such as vaccines. Again, according 

to the aforementioned data, more than half of these 

participants, who had the habit of checking product 

labels, had not come across with food products 

labelled as a GMO or GMO product, but stated that 

they may have consumed a GMO or its product for 

food purposes unwittingly. When the question 

about biosafety and the level of knowledge about 

GMOs and their products was asked, the 

participants gave three different answers, and no 

clear distinction was observed between agreeing, 

disagreeing and being indecisive. The opinions of 

the participants regarding all statements are shown 

in Table 4.

 

Table 4. Opinions of the Participants on Biosafety and GMOs 

 
Expressions Disagree Indecisive Agree Total 

Frequency 

(ƒ) 

Rate 

(%) 

Frequency 

(ƒ) 

Rate 

(%) 

Frequency 

(ƒ) 

Rate 

(%) 

Frequency 

(ƒ) 

Rate 

(%) 

There are GMOs and/or their products for use 
as food on the national market. 

96 36.8 35 13.4 130 49.8 261 100 

There are GMOs or products for use as feed 

on the national market. 
8 3.1 14 5.4 239 91.6 261 100 

There is no harm in consuming products such 

as meat, milk, eggs obtained from animals fed 
with GMO feed. 

116 44.4 95 36.4 50 17.2 261 100 

I support the development of GMO products 

(e.g., nutritionally enhanced foods) with 

proven positive effects on the consumer. 

135 50.8 72 27.6 54 20.7 261 100 

If a GMO or GMO product is cheaper than its 
non-GMO equivalent, I would consume it as 

food. 

197 75.4 42 16.1 22 8.4 261 100 

In Türkiye, genetically modified animals 

(such as cattle with increased milk yield) 

should be produced, if permitted by law. 

157 60.2 56 21.5 48 18.4 261 100 

Health products such as vaccines should be 

produced using gene technology in Türkiye. 
35 13.4 52 19.9 174 66.6 261 100 

I check the labels of the products I buy. 12 4.5 3 1.1 246 94.2 261 100 

While shopping at the market, I came across 

with products sold for food purposes with a 

label stating that the product was a GMO or 

GMO product. 

160 61.3 63 24.1 38 14.5 261 100 

In Türkiye, I may have consumed a GMO or 
its product for food purposes unwittingly. 

40 15.3 51 19.5 170 65.2 261 100 

I think that the chicken whose meat I 

consumed was fed with GMO feed. 
18 6.8 51 19.5 192 73.5 261 100 

I have sufficient knowledge of biosafety and 

GMOs and their products. 
84 32.2 90 34.5 87 33.3 261 100 

 

 

Participants' GMO Perception According to their 

Sociodemographic Characteristics 

In line with the information obtained, four different 

types of scores were created for the following 

statements: "positive view on GMOs", "need to be 

informed on GMOs", "trust in the biosafety system" and 

"legislative knowledge". A factor analysis, based on 

dimension reduction, was used for the creation of these 

scores. The results obtained by factor analysis are shown 

in Table 5. For the data set to be considered suitable for 

factor analysis, the KMO value should be above 0.50 

and the Bartlett Sphericity Test result should be 

statistically significant (p<0.05) (Buyukozturk, 2002).  

The calculation of the KMO value as 0.755 showed 

that the sample size was sufficient for factor analysis. 

On the other hand, as a result of the Sphericity Test, the 
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p-value=0.00 <0.05. Accordingly, the data were suitable 

for factor analysis. As seen in Table 5, the total variance 

explained by these four factors regarding the scale was 

56.3%. Since Cronbach's alpha values indicated high, 

rather high or very high reliability levels for all the 

questions collected under the factors, overall the scale 

was found to be highly reliable. The factor loads, 

Cronbach's alpha reliability coefficients, the total 

explained variance, which is an indicator of the related 

concept or structure having been measured well, and the 

data of the KMO and Bartlett Sphericity Tests are shown 

in Table 5.  

 

Table 5. Factor Loads and Alpha Confidence Coefficients 
 

Dimensions  Cronbach 

Alpha 

Factor Loads 

positive view on GMOs 0.752  

I support the development of GMO products (e.g., nutritionally enhanced foods) with proven 

positive effects on the consumer. 

 0.835 

If a GMO or GMO product is cheaper than its non-GMO equivalent, I would consume it as 

food. 

 0.782 

In Türkiye, genetically modified animals (such as cattle with increased milk yield) should be 

produced, if allowed by law. 

 0.757 

There is no harm in consuming products such as meat, milk, eggs obtained from animals fed 

with GMO feed. 

 0.717 

need to be informed on GMOs 0.927  

There are GMOs or GMO products for use as food on the national market.  0.794 

In Türkiye, I may have consumed a GMO or its product for food purposes unwittingly.  0.618 

While shopping at the market, I came across with products sold for food purposes with a label 

stating that the product was a GMO or GMO product. 

 0.611 

trust in the biosafety system 0.854  

The Biosafety Board can take impartial decisions.  0.732 

Criminal sanctions in our Biosafety Law are deterrent.  0.693 

The Biosafety Law ensures the protection of our biodiversity.  0.692 

legislative knowledge 0.821  

According to our biosafety legislation, there is a labelling requirement for GMOs and their 

products. 

       0.671 

According to our Biosafety Law, experimental GMO production is allowed.  0.582 

According to our Biosafety Law, the production of genetically modified plants and animals is 

prohibited. 

 0.568 

All questions 0.836  

Eigenvalue 1 

Factor Variance (%) 56.348 

KMO Value 0.755 

Bartlett Sphericity Test p =0.00 < 0.05 

Cronbach Alpha= 0.836 

 

Subsequently the Kolmogorov-Smirnov test was 

applied to the four different scores to determine whether 

the sample in question came from a normal distribution. 

According to the results obtained for the need for 

information on GMOs, a positive view of GMOs, trust 

in the biosafety system and legislative knowledge, it was 

determined that the variables did not have a normal 

distribution. At this point, the non-parametric Mann-

Whitney and Kruskal-Wallis tests were used 

(Buyukozturk, 2002).  In the score types created, the 

differences were tested for gender, occupation, 

education level (taking biotechnology courses, taking 

GMO courses, attending biotechnology trainings for 

work), people with whom they live, income level, and 

the budget allocated for food. The differences for each 

of the mentioned score types are summarized in Table 6, 

such that situations, in which no difference in all 

variable types was observed, were not included in the 

table.  

 

 

 



     

 

 127 

Selda Turkoglu Coskun and Emine Olhan                                                                Int J Agric Environ Food Sci 6 (1): 121-129 (2022) 

         

Table 6. Differences in the score types according to sociodemographic characteristics 
 

Variable 

 

The need to be 

informed on GMOs 

Positive view on 

GMOs 

Trust in the Biosafety 

System 

 

Legislative 

Knowledge 

Gender 
No difference Men scored higher 

(p=0.018) 

No difference No difference 

Occupation 
Food engineers 

scored lower (p=0.00) 

No difference Food engineers scored 

higher (p=0.01) 

Food engineers scored 

higher (p=0.00) 

Level of 

Education 

No difference No difference Those holding a doctorate 

degree scored higher 

(p=0.051) 

No difference 

Status of Prior 

Attendance to 

Biotech. Course  

No difference   Those who had taken 

courses scored higher 

(p=0.061) 

Those who had taken 

courses scored higher 

(p=0.059) 

Those who had taken 

courses scored higher 

(p=0.004)  

Status of Prior 

Attendance to 

Courses on 

GMOs 

No difference No difference Those who had taken 

courses scored higher 

(0.033) 

No difference 

Status of Prior 

Attendance to 

Biotech. Course 

for Work 

Those without prior 

training scored higher 

(p=0.06) 

  Those with prior 

training scored higher 

(p=0.008) 

Those with prior training 

scored higher (p=0.076) 

Those with prior 

training scored higher 

(p=0.000) 

Discussion  

This study investigated the knowledge and 

confidence levels of food engineering, agricultural 

engineering and veterinary medicine professionals for 

GMOs and the national biosafety policy, and the 

sociodemographic factors affecting their perceptions. It 

was determined that, overall, almost half of the 

participants showed a supportive approach to GMOs in 

their statements. However, more than half of the 

participants were sceptical of the statements based on 

trust. Previous research has shown that the people of 

different countries develop prejudices due to lack of 

information about GMOs and various psychosocial and 

economic reasons, and since no definite judgement can 

be made about the knowledge levels of these societies, 

it has been concluded that the determinants of the 

attitudes and behaviours of the people are the 

psychosocial priorities of that society and the individual  

(Atikcan et al., 2011). 

In this study men showed a higher percentage of 

positive viewpoint towards GMO than women. In fact, 

similar to our findings, in previous studies women were 

found to be more concerned about GMO ethics and 

health aspects than men (Subrahmanyan and Cheng, 

2000; Tukelman, 2017).This study also revealed that the 

need for information about GMOs is less and the 

positive point of view is higher of food engineers. It has 

also been determined that the scores of food engineers 

are high in the dimensions of trust in the biosafety 

system and knowing the legislation. Atikcan et al. 

(2011) examined the awareness of students in food 

engineering and other faculties in Türkiye in terms of 

demographic characteristics such as gender and 

determined that men were more aware of GMOs and 

food engineering students were more knowledgeable 

since they are educated on this subject. Furthermore, in 

this study, it was determined that those holding a 

doctorate degree had a higher level of trust in the 

biosafety system. It has already been determined that a 

high level of scientific understanding leads to fewer 

negative opinions, higher acceptance rates, and less 

discrimination among types of genetic modification 

(McComas et al., 2014). In this study, it was proved that 

the participants who had taken courses on biotechnology 

had a more positive attitude towards GMOs, were more 

confident in the biosafety system, and had more 

knowledge on legislation. Participants who had taken a 

course on GMOs trusted these products more. 

Statistically significant differences were observed for all 

score types for professionals had participated in 

biotechnology trainings for work. In fact, as mentioned 

above, it is known that participants with a high level of 

scientific knowledge have less negative thoughts about 

GMOs (Wunderlich & Gatto, 2015). In a study 

conducted to measure the knowledge and attitudes of 

nursing students about GMOs, it was determined that 

they considered GMOs to be very risky despite their low 

knowledge levels, and it was stated that adding GMO-

related courses to the curriculum would contribute to 

improving their knowledge and attitude (Turker et al., 

2013).  In another study conducted on consumers in 

2003, it was stated that their perspectives and attitudes 

towards biotechnological applications and products 

changed in direct proportion to their education and 

knowledge levels (Hossain et al., 2003). Yet in 

Aleksejeva’s (2014) research, highly knowledgeable EU 

experts, who are involved in the decision-making 

process for GMOs, support the use of GMOs in food and 

feed. Thus, as Yilmaz V. (2020) stated a reliable and 

effective biosafety mechanism is essential for 

addressing the concerns of the society over GMO 

products. 

Conclusion 

Among the population of the present study food 

engineering professionals, men and more 

knowledgeable participants in biotechnology were 

found to have a more positive perception of GMOs and 

be more confident in the biosafety system.  Increasing 

trust in the biosafety system depends on eliminating 

information pollution and increasing the level of 

scientific knowledge. Thus, inclusion of courses on 

GMOs and biosafety into curricula and planning in-

service trainings may significantly contribute to the 

reliability of the biosafety mechanism.  
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