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With the rapid increase in the world population, the development of gene technology has also accelerated to meet basic needs. It 
is possible to obtain more efficiency from agricultural products in a short time, to obtain enriched products by working on nutrient 
contents, and to produce solutions against the development of diseases caused by the increase in population thanks to biotechnology.

Groups that support genetically modified organisms act to improve the shelf life and organoleptic properties of fruits and veg-
etables in order to increase the yield of plant and animal products to produce the necessary vaccines and drugs for the treatment of 
human diseases. In addition to improving the quality of nutrition with this technology, researchers also guide organ transplants. They 
are of the opinion that there will be many benefits.

The distribution of the species in the nature and their negative effects on the balance between them, toxic effects in plants, the 
difficulty of the fight against pathogens due to the development of gene resistant against antibiotics, the increase of the risk of allergic 
reactions due to transfers between genes, led to the emergence of question marks about genetically modified organisms.

All these positive and negative effects have affected countries' approaches to genetically modified organism technology. The areas 
of use of genetically modified organisms worldwide, frequency of use, evaluation, legislative practices and the importance of labeling 
vary by country.

Introduction
Human beings have turned to biotechnology as a result of the 

increasing and intensifying demands in agriculture as well as in 
all fields in parallel with the changes it has experienced as a result 
of what has happened in the historical process and especially the 
developments in science and technology [1]. 

Development of biotechnology BC It started at a simple level 
with the fermentation of yeast products and microorganisms and 
classical biotechnology, from which essential nutrients such as 
wine, cheese, yogurt and bread are obtained. Later, modern bio-
technology was developed with the use of advanced technological 

methods and further products were started to be developed by go-
ing further than basic nutrients [2].

Biotechnology research has increased with developing tech-
nology. Modern biotechnology has introduced Recombinant DNA 
technology. “Recombinant DNA Technology” enables the ability to 
change the characteristics of living organisms through gene trans-
fer and enables the genetic characteristics of any living thing to be 
transferred to another living creature, which cannot be realized 
within natural processes. With this technology, it enables the im-
provement of the genetic characteristics of a plant or animal and 
the creation of new resistant species.
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With the genetic modification method, gene transfer is also 
possible between different species that cannot be performed by 
conventional methods. "Recombinant DNA Technology", which 
enables gene transfer between species, and "Genetically Modified 
Organism" (GMO) have been used for these purposes [3].

Organisms produced using genetic engineering technology are 
GMO, genetically modified products (GM products), gene transfer 
organisms, transgenic organisms, bioengineering organisms, etc. 
in the literature. are defined by names. The genes transferred to 
these organisms are expressed as transgenes [4-5].

We see that GMOs are now applied in almost every field in our 
lives, such as health (red biotechnology), agriculture (green bio-
technology), industry (white biotechnology) and marine products 
(blue biotechnology).

Genetically changed organism groups: Plants, animals, micro-
organisms

Increasing agricultural yield is possible by increasing agricul-
tural areas or increasing the yield that can be obtained from scarce 
land. In order to increase the agricultural area yield, the genetic 
characteristics of the plants should be improved, while advanced 
agricultural techniques should be used correctly. Although the pes-
ticides used to combat irrigation, fertilizer application and plant 
pests have a positive effect on yield, it is an undeniable fact that the 
wrong and unconscious application of these methods negatively 
affects ecology. For this reason, it is thought that increase in agri-
cultural yield is possible if the genetic structures are improved and 
chemical inputs are used with the correct application [6].

Foods can never be completely safe despite all the technological 
advances. Food safety is threatened by a wide variety of pathogens 
that can cause foodborne illnesses, algae toxins that cause severe 
acute ailments, and fungal toxins that cause acute and chronic con-
ditions such as tetratogenic, immunotoxic, nephrotoxic and estro-
genic effects. Today, developments in food production processes 
are generally aimed at increasing food safety. Production of geneti-
cally modified products such as the use of additives, pesticides, 
drying processes and similar processes is also carried out with the 
aim of ensuring food safety [7].

Studies on agricultural new product design and animal produc-
tion carried out in the field of molecular biology paved the way 
for the formation of new species with high productive properties 

[8]. FDA (American Food and Drug Administration) only allowed 
GM product production of vegetable origin, although efforts to pro-
duce genetically modified products in animal products were also 
allowed in some countries [7,9].

The purpose of the studies conducted on genetically modified 
plants in the world is based on the principle of obtaining plants 
that are resistant to diseases and pests, whose product quality is 
improved and some features are improved.

In addition to damaging the plants by eating plant parts, insects 
cause indirect damage by carrying disease factors such as viruses, 
bacteria and fungi.

The most commonly transferred feature is resistance to herbi-
cides, which significantly reduces the production costs of farmers. 
Bacillus thuringiensis endotoxin gene (Bt), which also provides 
resistance to Lepidopters, is effective against caterpillars that are 
harmful especially in corn and cotton growing; hence, it reduces 
the use of pesticides, thus reducing the cost of production and elim-
inating the negative effects of chemical medicines on the environ-
ment and human health [10].

Genetic modification studies are still in corn, cotton, potatoes, 
etc. resistance to pests in products; soy, cotton, corn, rapeseed, pad-
dy, etc. resistance to weed medicines in crops; resistance to viral 
plant diseases in potatoes, paddy, corn; sunflower, soybean, peanut 
etc. increasing vegetable oil quality in products; tomatoes, straw-
berries, etc. It is used for delaying ripening in products (extending 
shelf life), increasing flavor in tomato [11].

Along with the genetic modifications performed in herbal prod-
ucts, genetic modification studies have also been carried out on an-
imals. The biggest example of these studies is the copying of Dolly 
sheep from the breast cells of an adult sheep. Genetic modifications 
in animals have been required in most biomedical studies.

An example of this is the transfer of the genetic code to the first 
GM sheep named after Dolly, which causes hemophilia disease, 
helps to clot the blood, enables the production of Factor-9, in case 
of deficiency [12].

Examples of the use of GM animals for food production are the 
production of high casein milk to increase cheese productivity, 
gene transfers that will give high milk yield in cows, and production 
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of lactose-free or lactose-free milk for people who are sensitive to 
lactose. In addition, studies for egg production with low choles-
terol content, studies that support growth or provide resistance 
to cold conditions for fish are ongoing. Discussions continue about 
the production and commercial use of genetically modified prod-
ucts. Controlled production continues in some places in the UK, 
although the European Union does not stay close to these studies 
because it is afraid of public reactions. In addition, production of 
GD products for small scale trials continues in countries such as 
Bulgaria, Germany, Romania and France [10-13].

Turkey is also, with the condition that the Ministry of Food Ag-
riculture and Livestock subject to approval while biotechnology 
research is ongoing work carried out in the Middle East Technical 
University. Currently, no genetically modified products are pro-
duced in series [13].

Benefits of genetically changed organisms

Hunger and nutritional deficiencies are among the problems in 
public health. To prevent this problem, it is planned to increase the 
food products and enrich the contents of the produced foods [14].

As a result, scientists developed genetically modified agricul-
tural products enriched with certain vitamins [15]. Regarding this 
issue, beta rice and golden rice with increased vitamin A content 
can be given as examples. With these products, 170 million people 
with vitamin A deficiency are aimed to get sufficient vitamin A, es-
pecially in poor regions such as Southeast Asia [16]. By increasing 
the amount of antioxidant substances such as carotenoids, flavo-
noids and lycopene, it can contribute to general health [15].

Efforts are also made to improve health in vaccine and drug 
production. With these studies, it is aimed to produce safer pro-
duction with lower costs. Although vaccination studies are still at 
the experimental stage, important steps have been taken in insulin 
production [17].

It works with genetically modified animals, especially in the 
field of food production. With the encouragement of increas-
ing growth hormone, it is aimed to increase animal production 
and consumption with many different effects such as increasing 
meat production, increasing cheese production by increasing the 
amount of casein, removing lactose from the milk structure for 
lactose-sensitive individuals [15].

Risks of genetically changed organisms

Biotechnology field has great benefits in solving environmental 
problems, but it can cause various problems [18]. Unlike rainfor-
est, bioengineered forests consisting of genetically modified trees 
do not bloom and secrete toxins to kill herbicide-resistant wolves 
and other insects. In addition, these forests cannot provide shel-
ter for insects, fungi, birds and mammals and negatively affect the 
ecosystem [19]. With the transfer of genes, gene exchange between 
genetically modified products and natural products cannot be pre-
vented. For this reason, its rich biodiversity is replaced by geneti-
cally modified homogeneous products [18].

Another issue that is discussed about GMOs is the state of re-
sistance genes. It is stated that as a result of these genes passing 
to pathogenic microorganisms, it will be difficult to fight infections 
caused by bacteria [20].

Conclusion

In line with the rapidly developing world population, produc-
tion and consumption of GMO products are increasing day by day. 
There is a risk of GMO in many foods we consume in daily life. When 
looking at the development of genetically modified organisms, it is 
recommended not only to be considered beneficial and to ignore 
possible risks. It is considered that it is socially important that GMO 
products should be analyzed in all dimensions and it will be appro-
priate to proceed to the production stage as a result of researches.
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