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Abstract: This paper presents data and arguments on GMO nutritional purposes, assessing 

risks, development and production and marketing stage towards the achievement of food 

safety requirements. Dynamic surface is fast transgenic crops from 1.7 million hectares in 

1996 to 160 million hectares in 2011. Current culture focuses on tolerance of transgenic 

plants to herbicides, 75% of the total (glyphosate tolerance), eliminating insect pests of plant. 

Situation licenses PMG: corn (65), cotton (39), rape (15), potatoes and soybeans (14 each). 

In our country, soybeans and corn were the only GMP grown commercially cultivated area in 

2011 was ≤ 50.0000 Ha. In food, genetic engineering techniques are directed at changing the 

proportion of macro and micro nutrients, elimination or reduction of the compounds with 

adverse effect on health, introducing or increasing concentrations of substances having 

proper behavior. Adoption in 2004, the new EU legislation on GMOs seeks to protect the 

rights of producers, traders and consumers to choose and benefit from tools such as 

traceability, labeling and post-market monitoring. Modern biotechnology is primarily a very 

important source of income. GMPs global market was estimated for 2008 at $ 7.5 billion. 

Analyzing the stakes and implications of trade in GMO products can conclude that: there is 

no conventional cargo "zero GMO" products "free of GMO" are rare - higher prices by 30-

50%. Regardless of why GMOs have been created and marketed not be ignored that presents 

a potential risk factor. 
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 1. Introduction 

World population which is constantly increasing (7 billion at October 2011) requires an 

increased demand for food. With the agricultural area is stationary, a way to ensure food 

security is improving crop productivity. In this context, genetic engineering and products 

derived from it, is already a major global industry, a way to increase crop yield and food 

supply, so food prices will not be raised (Chen and Tseng, 2011). 

 First genetically modified organism (genetically modified organism / GMO) is made in 1973 

by Cohen and Boyer Berg (Genome News Network, 2004), in 1978 Boyer created a 

transgenic line Escherichia able to synthesize human insulin. Genetically modified crops 

(GMC), genetically modified plants (GMP) is the fastest agricultural technology 

dissemination in history (Raney, 2006). Timing first commercial culture (1980), however, is 

debatable. Officially transgenic plants were sold in China since 1996 (Nap et al., 2003). 

Regarding use in food FlavrSavr tomatoes with delayed ripening, is the first genetically 

modified crop plants for this purpose (Luthy, 1999). Approval was obtained from Calgene in 

the U.S., in 1994, processed tomatoes pasty being placed on the market in 1996. There may be 

a considerable increase lines derived from transgenic species for cultivation, among which 

lists the plants of particular importance in the world economy as corn, rice, soybeans, cotton, 
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wheat, tomatoes, plum, flax, sunflower or rape, and economic impact smaller plants such as 

papaya, broccoli, cantaloupe or chicory (AGBIOS, 2009, Bruderer and Leitner, 2003).  

The rapid spread of biotech products generated much controversy regarding the benefits, risks 

and limitations of transgenic plants, the opinions on this subject fits in two streams pros and 

cons. Proponents of biotechnology - mainly manufacturing companies, and a large part of the 

academic community is seen as having many economic, social and environmental benefits, 

stating that the use of transgenic crop plants will increase global agricultural productivity, 

contribute to food security, reduced poverty in developing countries and reduce agriculture's 

dependence on chemical inputs, helping to reduce pollution (Altieri and Rosset, 1999; Park, et 

al., 2011). Opponents of new technology, represented mainly by supporters of the 

environmental movement and farming, denies the benefits mentioned above, focusing on the 

potential negative effects of GMPs can cause the balance of ecosystems, economy, health, etc.  

Rapid adoption of transgenic crops in the United States, Argentina, Canada is in stark contrast 

to the situation in the European Union (EU), where a de facto moratorium has been in place 

since 1998. Recent scientific literature emphasizes motivation introduction of transgenic crops 

in the EU, to assess whether there are specific reasons why transgenic crops have a greater 

negative potential impact on sustainable agriculture in the EU context than elsewhere. 
According to Ponti (2005) Sustainable agriculture integrates three main goals: environmental 

health, economic profitability, and social and economic equity. Transgenic crops do not 

appear as an appropriate tool for sustainable agriculture in the EU, for reasons specific 

environmental, economic, socio-economy and therefore a moratorium on transgenic crops, 

based on the precautionary principle should be adopted formally by proper risk assessment. 

Moreover, agroecological alternatives to transgenic crops better suited to the EU vision. 

Invoking the precautionary principle (precautionary principle) adopted the methodology of 

risk assessment (risk assessment) associated with transgenic organisms (Ponti et al., 2005), 

the EU introduced a moratorium prohibiting the cultivation and marketing of GMOs in the 

Community, arguing: possible adverse effects on the environment and human health, 

sustainable new agricultural technologies, the impact that its adoption may have on society in 

general. Subsequently, the WTO (World Trade Organization) deliberated that the moratorium 

prevents the free movement of goods, requiring lifting bans on GMO (GMO Compass, 2006). 
Adoption in 2004, the new EU legislation on GMOs, Regulation 1829/2003 and 1830/2003  

(Jank et al., 2005) aims at protecting producers, traders and consumers to choose and benefit 

from tools such as traceability, labeling and post-market monitoring, introduced by the new 

regulations, are designed to allow identification of GMOs throughout the chain of production 

and consumption. Prediction is implemented using traceability which replaces where 

appropriate, analytical evidence (GMO Compass, 2007). From the foregoing, it can be 

concluded that genetic engineering and products derived from it is already a globally 

important area, with the potential to generate numerous benefits and negative effects. 

Although until now no direct evidence to substantiate concerns about possible adverse 

consequences of the use of GMOs, we recommend a cautious approach. 

 

2. The role of genetically modified foods on human nutrition 

 

Lately, have been created and genetically modified organisms purposes "nutritional". Most 

genetically modified organisms used as food sources belong to the vegetable that besides 

changes to agricultural purposes, the genetic changes made for nutritional purposes (Table1). 

Other genetically modified organisms as sources of food of animal origin (pigs, sheep, cattle 

and poultry) are far from the moment they appear on the market. The methods used to obtain 

them are now expensive and inefficient. At their marketing potential hazards associated with 

them will be carefully assessed, public concern ethics of genetic manipulation of livestock is 
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higher than for plants (www.fao.org). Despite the reluctance of consumers to obtain 

genetically modified food, genetic engineering techniques are routed in three directions: 

changing the proportion of macro and micronutrients; elimination or reduction of the 

compounds with adverse effect on health (anti-nutritive compounds, toxins, allergens); 

introducing or increasing concentrations of substances beneficial effect on health (Nicolau, 

2003).  
 

Table 1. Characteristics of genetically modified crop plants in the second generation. 

 

Plant Features cultivation Nutritional characteristics 

and processing 

Corn 

 

 

 

Resistance in insect pests in 

storage. 

 

 

Higher content of starch and modified 

starch. 

High content of lysine andtryptophan. 

Improved protein content. Increased oil 

content and fatty acid modification 

proportion. 

Rice 

 

Resistance to bacteria, pests 

warehouse fungal disease. 

Tolerance to herbicides. 

Capacity increased photosynthesis. 

Higher content of provitamin A. 

Higher content of iron 

Soy Protection from insects. 

Resistance to viruses 

Improved oil composition. 

High content of vitamin E. 

Low flatulence compounds. 

Improved flavor. 

Rape Increased resistance to disease. 

Protection from insects. 

Improved oil composition 

Potato Resistance to insects, fungal 

diseases, viruses, harmful deposit 

Resistance to blows 

High starch content 

Tomatoes Insects, diseases, viruses Increased lycopene content. 

Improved processing properties 

 

Genetic modifications performed targeted for nutritional oils composition change, given the 

effectiveness of diets rich in unsaturated fatty acids, especially linoleic acid and normalize 

dyslipidemia. Soybean oil, palm and rapeseed presents from GM plants suffered is extracted, 

an improved ratio between saturated and unsaturated fatty acids. Under these conditions, 

nutritionists may recommend use of such oils to prevent cardiovascular disease and reduce the 

number of people affected by atherosclerosis. Another genetic modification, which has 

implications both nutritional and manufacturing refers to the modification of starch. All 

nutritional reasons, genetic engineering was used to obtain wheat that allows bread with high 

resistant starch (starch form of exercising beneficial effects on health, dietary fiber-like 

products). Genetic engineering can also be used to improve the composition of basic food in 

poor countries in Africa, Asia and Latin America, where the choice of food is limited, so 

frequently occurring deficiencies of macro and micronutrients (vitamins, minerals). This has 

created a genetically modified rice with high content of provitamin A rice known as golden. 

This rice has been specially designed for people suffering from vitamin A deficiency and 

consume rice as a basic food (Moraru and Moraru, 2001) and in order to address another 

major nutritional problem: iron deficiency affects 2.15 billion people (Ablkhail and Shawky, 
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2002). Not always nutritional improvements obtained using genetic engineering techniques 

are considered to be successful (eg, trying to improve the content of amino acids in soy) was a 

failure on allergic considerations. 

Some sources used for human food contain anti-nutritive factors (haemagglutinins, saponins, 

trypsin inhibitors, cyanogenic glycosides, tioglicozides, coumarin, gossypol, carbohydrates 

flatulence) that affect the health of consumers. The importance of these substances varies 

worldwide depending on the frequency of their presence in the diet, the amount ingested and 

the susceptibility of the population to a certain compound. Genetic engineering can occur to 

reduce the content of anti-nutritive factors or eliminate the presence of food. Be familiar to 

existing globulin rice resistant to proteases in the gut, producing atypical dermatitis, which 

particularly affects Japanese children. Through genetic engineering has failed to significantly 

reduce globulin allergens without affecting agronomic characteristics of rice (Robinson, 

2001). Similar approaches can work to eliminate allergenic proteins in peanuts and soybeans. 

Lecithins put some health problems that were created plant varieties with low or free of such 

substances. Cassava is an important source of carbohydrates and is consumed by approx. 500 

million people worldwide. Cyanogenic glucozides that are naturally present in cassava, 

producing paralysis of consumers, if not well cooked before consumption. Genetic 

intervention seems to be the only feasible solution to reduce cyanogenic glucosides in cassava 

content. (www.iutox.org). 

Some substances contained in food is not essential nutritional compounds, but they contribute 

to the promotion of health. These beneficial substances known as bioactive plant compounds, 

are consist of various grades of vegetable substances: flavonoids, phytoestrogens, 

glucosinolate, etc.. (eg increasing glucosinolate content of species of cabbage). Imbalance 

between intake and requirement of biologically active substances influencing contemporary 

human pathology may explain the involvement of genetic engineering in food composition 

changes. Such research may encourage promoters of health eating. 

 

3.  Risk assessment and food security. 

 

Confirmation that a food derived from genetically modified organisms are safe for 

consumption is achieved by comparison with similar foods which are known to be safe, not 

create problems by long use, it is appreciated that equivalent. The concept of "substantial 

equivalence" is reported by many independent international organizations  and experts. 

According EC/97/618 recommendations from GMO foods fall into three categories: 

genetically modified foods are substantially equivalent to conventional foods considered as 

safe as traditional foods that do not need to evaluate them based on safety food, genetically 

modified foods are substantially equivalent to conventional foods, with the exception of one 

or defined differences. In this case, genetically modified foods will be evaluated in terms of 

food security, only the differences identified, genetically modified foods are substantially 

equivalent to conventional foods or because the differences are not well defined or because 

there is conventional food to be compared. For these foods are necessary to evaluate both 

nutritionally and food safety. Most of the food derived from GMOs fall under the first two 

categories. For a number of GM food used for nutritional purposes can not be compared 

correspondent, resulting in the need for special assessment due and manufacturing processes 

that eliminate differentiation from conventional food, requiring preliminary assessment on 

animals and then on humans under relevance of studies of statistical significance. Brend new 

sites in GM technique are presented in Table 2.  
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Table 2. Novel Plant Breeding Techniques (Schaart and Visser, 2009) 

Genetic modification  Consequences GM free end 

product  

1. Genetic manipulation used as a tool to facilitate breeding 

Virus induced gene 

silencing 

Used for transient silencing of specific genes 

for functional analysis 

Yes 

Agro-infiltration Uses agrobacterium to achieve temporary 

and local expression of genes that are 

foreign to the species, for example to test a 

plant‟s ability to resist pathogen attack.  

Yes 

Reverse breeding Makes it possible to produce improved F1 

hybrid varieties that are free from introduced 

genes. 

Yes 

Accelerated breeding Genetic modification is used to speed up 

breeding by induction of early flowering 

Yes 

2. Grafting of non genetically modified material to GM material 

Chimeric plants E.g. non-GM plant grafted onto a GM 

rootstock to give improved cultivation 

characteristics.  

Yes  

3 Genetic modification using material from the same species or a sexually compatible  

Cisgenesis Uses DNA from the same species or a 

cross-compatible species. The regulation of 

gene expression is unaltered from the 

native state. The product could be 

generated by conventional breeding. 

No 

Intragenesis Similar to cisgenesis but incorporates new 

combinations of regulatory and coding 

sequences, normally for silencing genes 

No 

 

4. Genetic manipulation as a tool for inducing specific mutations 

Oligonucleotide mediated 

mutatio 

Causes site-directed mutations within 

genes. Used to knock out or adapt gene 

function. Plants produced are similar to 

those obtained through traditional 

mutagenesis based breeding 

Yes 

Zinc finger nucelease Zinc fingers are attached to a protein that 

cuts the DNA between the recognition sites 

matched by the fingers. Dow agrosciences 

has licensed this technology for creating 

new crop plants 

Yes 
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According to new research specialists, genetic changes causing numerous adverse effects on 

human health and the environment. Combining genes which are related species by 

permanently change the genetic code, it is possible that new bodies created to transmit 

progeny through heredity, genetic changes induced (Schaart and Visser, 2009) Table 1. Many 

experts argue, not without argument, that genetic engineering will lead to ruin biodiversity, 

destroying boundaries that protect the integrity of species over time. Studies show that the 

introduction of these massive and irresponsible agricultural genetically modified or transgenic 

plants resistant to herbicides, will lead gradually to the disappearance of creatures that feed on 

seeds from grasses and weeds. Despite these views, concerns biotechnological research to 

generate a wide variety of cultures to address future changes in farming systems (Tait and 

Barker, 2011). Most GM crops are designed to withstand unlimited application of herbicides. 

Two of the most common chemicals, bromoxynil and glyphosat (Roundup TM) are associated 

with growth disorders in fetuses, tumors, carcinomas, non-Hodgkin's lymphomas. It believes 

that genetically modified corn variety called StarLink trigger allergic reactions such as 

vomiting, diarrhea and anaphylactic shock. In this regard, biologist Dr. Irina Ermakova 

experiment (2005) is enlightening regarding the dependence of feeding GM soy and health of 

mice (Table 3). The morphology and biochemical structures of rats are very similar to those 

of humans, which is extremely worrying in the effects on mothers and unborn babies, 

especially given that it aims to introduce as many GMOs in food, commercial reasons. One of 

the many studies with negative results done on genetically modified food (Arpad Pusztai, 

2001) showed that such feeding, guinea pigs have reached the brain, liver and testes smaller 

deficient immune system and the presence of a large number of pre-cancerous cells in many 

tissues of the body. Harmful effects on the population dynamics may occur in the host species 

and the genetic diversity of each of these populations. GM plants are exotic species, able to 

seize new territory, eliminating other cultures and creating super bugs and super weeds. 

Table 3. Mortality of rat pups by the end of the 3rd week of lactation; *compared to the GM 

soya flour supplemented group (Ermakova, 2005) 
 

Groups Number of pups 

born 

Number of dead 

pups 

Dead pups/total 

born (%) 

 

Positive control 44 3 (p=0,000118)* 6.8 % 

Trad. Soya 33 3 (p=0,000103)* 9 % 

GM soya Proceedings 45 25 55.6 % 

 

GM plants can cross-pollinate with related crops plants, a phenomenon that has already 

caused the destruction of many organic farms, whose standards do not allow the use of 

genetically modified seeds. Altered susceptibility to pathogens may facilitate the spread of 

infectious diseases, new vectors and mitigation action prophylactic or therapeutic medical, 

veterinary and plant protection by transfer of genes conferring resistance to antibiotics used in 

medicine. World Health Organization warned in 2001 that people already show antibiotic 

resistance levels that make them vulnerable to deadly diseases. An example of this 

controversy is the so-called "terminator technology" (genetic use restriction technology -

GURT) which is a highly effective and safe disposal of gene flow (Rao, 2008). 
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4. Current state of cultivation and trade with GM products 

Dramatic increase in transgenic crop area of 1.7 million hectares in 1996 to 160 million 

hectares in 2011, representing the fastest adoption of a culture in the modern history of 

agriculture. Of the 29 countries on the list of producers, five of them represent approximately 

90% of all GM crops worldwide: USA (43%), Brazil (19%), Argentina (15%), India (6.6%) 

and Canada (6.5%). (Figure 1). While 29 countries have biotech crops in 2010, 31 countries 

out of 60 in 1996 have allowed the importation of GM crops as food for humans, animals and 

environment (James, 2011).Corn is a plant that has received the most licenses (65) is followed 

by cotton (39), rape (15), potatoes and soybeans (14 each). Current culture of transgenic 

plants focuses on two characteristics: tolerance to herbicides, which represents more than 75% 

of the total (glyphosate tolerant) and eliminate insect pests, especially plant (Figure 2). The 

largest areas are planted with transgenic soybean, cotton, corn, canola (Figure 3). 

 

 Figure.1 Situation level of GMO crops. Source: International Service for the Acquisition of 

Agri-biotech Applications, ISAAA 2011 : http://www.ogm.org 

In our country, soybeans and corn were the only commercially grown GM plants (Cionga, 

2005). In 2001, our country was cultivated with transgenic soy approximately 15,000 ha, 

reaching over 50,000 ha in 2004. Romania remained under the category of countries with 

more than 50,000 hectares of transgenic crops in subsequent years (James, 2008), Roundup 

Ready soybeans continued to hold the largest proportion in this category. According to data in 

2005, Roundup Ready soybean occupies an area of about 86,000 ha that area are expected to 

reach 126,000 hectares by the end of 2006, representing about 10% of the total agricultural 

area of the country. During this period there were over 1,100 transgenic soybean growers, 

spread in 31 counties, the most important areas are located in Brăila (~ 31,000 ha), Calarasi (~ 

24.000ha), Ialomita (~ 20,000 ha), Timis (~ 17,000 ha) and Iasi (~ 6,000 ha). 
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Figure 2. The global area of transgenic crops between 1996 and 2010, by type of genetic 

modification (million ha, million acres) (James 2010). 

 

Figure 3. Adoption rate (%) of the global transgenic plants for main crops (million ha). 

(James, 2010). 

Were also identified over 4,000 hectares of unauthorized GM soy crops. For the same year, 

transgenic soybean harvest was estimated at about 200,000 t. Roundup Ready soybean 

cultivation in our country is no longer possible since 1 January 2007, Romania joined the EU. 

Default within the EU and Romania, only two traits in maize (MON810 and T25 ie) also 

holds the authorization for cultivation (European Commission, 2009). In Romania advantages 

of cultivating MON 810, the Big Island of Braila are likely both economically and even 

environmentally friendly. Thus, we could renounce chemical treatments with insecticides 

during flowering maize, decreasing the amount of pesticides applied to plants and soil, 

reducing pollution. It has also been avoided accumulation of insecticide residues in harvested 

grain mass and decreased risk, with the destruction of harmful insects, useful insects are 
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destroyed and human rights, including the predatory (entomophile). Finally, the lack of 

damage on plants, particularly on grains and cobs, reduced the possibility of generating fungal 

mycotoxins installation and therefore the risk of mycotoxin presence in harvest table. 

 

Figure 4. Production of transgenic maize MON 810 in Big Island of Braila. Source: AMSEM 

INFO (2012). 

Regarding GMO testing activities were created in Romania premises to develop a suitable 

system is able to ensure the implementation of new European legislation (traceability, labeling 

and post-market monitoring of food containing GMOs ) to ensure informed and conscious 

choices along the production and marketing chain (Lee et al., 2006). In addition, by such 

means shall ensure the provision and implementation of the Cartagena Protocol on Biosafety 

(Cartagena Protocol on Biosafety / CPB) on signatory states providing the information 

necessary for making informed decisions on the import of GMOs on their territory (Zel et al., 

2008). In order to harmonize national and European policies in our country have begun the 

accreditation process of GMO testing laboratories that meet internationally accepted 

standards. 

Modern biotechnology is primarily a very important source of income. GMPs global market 

was estimated for 2008 at $ 7.5 billion (James, 2008), as it has great potential to solve 

problems facing the food. Therefore, the economic implications that GMPs are generated at 

all levels are important, and research and development is growing. In agricultural 

biotechnology, the existence of large multinational corporations monopolizing creates 

prerequisites for a free market and imposing restrictive dependencies for poor farmers. 

Analyzing and systematizing situation crops genetically modified plants, stakes and 

implications on trade in agricultural products is emerging following the general production 

and marketing GMO: trade policy tool to manage and control the economy, exporting 

countries have adopted the results of biotechnology; the EU imported products basic 

manufactures and exports processed; pork and poultry sectors are heavily dependent on 

imports of soybeans, soybean meals, corn; there is no conventional cargo "zero GMO" 

products "free of GMO" are rare - higher prices 30-50%; ban imports of GMO feed price 
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levels will rise by 600% - not enough substitutes!; Increase in consumer meat prices, reduced 

consumption, export disappears, increase imports; by the "zero tolerance", the EU encourages 

GMO crops in supplying and developing countries livestock production in third countries  

Conclusions 

From the foregoing, it can be concluded that genetic engineering and products derived from it 

is already a globally important area that is evolving, with the potential to generate numerous 

benefits and negative effects. 

Regardless of why GMOs have been created and marketed transgeneza may revolutionize 

many fields of science, agriculture, industry and medicine, but that should not be ignored 

presents a potential environmental risk factor for the economic and social and consumer 

health. 

Judicious use of these organisms can cause increase profits, reduce inputs and better meet the 

need of food. The most heated debates on GMOs but as a starting point just this area - 

applications in agriculture - there are some extreme views, both among supporters, especially 

among opponents of the technology. The optimal solution requires first assessing and 

balancing the 

risks and benefits associated with GMPs and subsequent use must blend with other 

technologies, traditional or modern, intensive or organi. 

Studying literature can be seen that most situations in which use of GMPs, rhetorical 

discourse is directed towards achieving economic and social goals, losing in most cases 

substrate and scientific validity GMPs showed shortcomings have was conditional transgenic 

properties, but were due to causes such agrotechnics caused by human factor. In the context of 

evaluation and monitoring of GMOs, molecular testing an important tool, serving to increase 

transparency, facilitate decision making at different levels and to ensure traceability to comply 

with requirements relating to biosecurity 
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