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Introduction: 
   

Genetically modified organisms (GMOs) can be defined as organisms (i.e. plants, animals or 
microorganisms) in which the genetic material (DNA) has been altered in a way that does not occur naturally 
by mating and/or natural recombination. The technology is often called “modern biotechnology” or “gene 
technology”, sometimes also “recombinant DNA technology” or “genetic engineering”. It allows selected 
individual genes to be transferred from one organism into another, also between nonrelated species. Foods 
produced from or using GM organisms are often referred to as GM foods. 

Contrary to popular belief, humans have been messing with food and its genes for a long time, even if they 
originally gave most of the control to nature. Since the advent of agriculture 12,000 years ago, farmers have 
strived to improve their crops’ durability, resistance to diseases and pests, and satisfaction to humans as much 
as possible. 

Over the years, as humans chose certain qualities over others in plants, they molded crops into what they 
wanted them to be bigger, tastier, and juicier. According to Bruce Chasey, executive associate director of the 
Biotechnology Center at the University of Illinois, we altered these plants so much that they developed into 
crops that would never survive in the wild without human care. Writing in a 2007 paper, Chasey 
noted, “Plants such as strawberries, wheat, cabbage, corn, and almost all the rest of our crops” descended 
from ancestors that were nothing like strawberries or wheat or corn from back in the day. 

There hasn’t been enough research to determine whether GMOs are entirely healthy for humans although the 
FDA has listed them as safe. Some concerns include the fear that altering the natural state of an organism has 
unknown consequences for humans, and that genes meant to keep plants resistant to herbicides or antibiotics 
could potentially harm humans later on. For now, these concerns have not been substantiated. 

The issue:  
GM foods are developed – and marketed – because there is some perceived advantage either to the producer 
or consumer of these foods. This is meant to translate into a product with a lower price, greater benefit (in 
terms of durability or nutritional value) or both. Initially GM seed developers wanted their products to be 
accepted by producers and have concentrated on innovations that bring direct benefit to farmers (and the 
food industry generally).  

Generally, consumers consider that conventional foods (that have an established record of safe consumption 
over the history) are safe. Whenever novel varieties of organisms for food use are developed using the 
traditional breeding methods that had existed before the introduction of gene technology, some of the 
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characteristics of organisms may be altered, either in a positive or a negative way. National food authorities 
may be called upon to examine the safety of such conventional foods obtained from novel varieties of 
organisms, but this is not always the case.  
 
The WHO Department of Food Safety and Zoonoses aims at assisting national authorities in the 
identification of foods that should be subject to risk assessment and to recommend appropriate approaches to 
safety assessment. Should national authorities decide to conduct safety assessment of GM organisms, WHO 
recommends the use of Codex Alimentarius guidelines.  

While theoretical discussions have covered a broad range of aspects, the three main issues debated are the 
potentials to provoke allergic reaction (allergenicity), gene transfer and outcrossing. 

Allergenicity: 
As a matter of principle, the transfer of genes from commonly allergenic organisms to non-allergic organisms 
is discouraged unless it can be demonstrated that the protein product of the transferred gene is not allergenic. 
While foods developed using traditional breeding methods are not generally tested for allergenicity, protocols 
for the testing of GM foods have been evaluated by the Food and Agriculture Organization of the United 
Nations (FAO) and WHO. No allergic effects have been found relative to GM foods currently on the market. 

Gene transfer: 
Gene transfer from GM foods to cells of the body or to bacteria in the gastrointestinal tract would cause 
concern if the transferred genetic material adversely affects human health. This would be particularly 
relevant if antibiotic resistance genes, used as markers when creating GMOs, were to be transferred. 
Although the probability of transfer is low, the use of gene transfer technology that does not involve 
antibiotic resistance genes is encouraged. 

Outcrossing:  
The migration of genes from GM plants into conventional crops or related species in the wild (referred to as 
“outcrossing”), as well as the mixing of crops derived from conventional seeds with GM crops, may have an 
indirect effect on food safety and food security. Cases have been reported where GM crops approved for 
animal feed or industrial use were detected at low levels in the products intended for human consumption. 
Several countries have adopted strategies to reduce mixing, including a clear separation of the fields within 
which GM crops and conventional crops are grown. 

Apart from the mentionned above there are other concerns included in the issue such as:  

The Production of toxins:  
As it has occurred in Genetically Modified tomatoes, a GM food may also increase its production of toxins at 
levels already harmful to humans. Such may result from toxins being produced when there is a damage in the 
“Gene of Interest” during the insertion process. Another reason is when the inserted gene is not generally 
accepted by the recipient organism because it interferes with its metabolic pathway. Thus, by eating such 
foods with toxins, the possibility of ingesting the toxin and being harmed by it may happen. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3639326


Reduced nutritional value: 
Ironically, some genetically modified foods have been reported to be void of nutritional value. Because 
genetic engineering tends to focus more on increasing their production, prolonging their lifespan and ability 
to deter pest, the nutritional value of some crops is sometimes being compromised. In fact, in a study 
published in the journal Food Chemistry, it has been found out that organic soybeans are far higher in 
nutritional components like healthy sugar, proteins, selenium, and zinc, as compared to genetically modified 
soybeans. This finding also suggested that by making a plant more resistant to pest, the antioxidant 
phytochemicals present are reduced. Hence, by genetically modifying foods, quantity is compromised over 
quality. 

Environmental risks:  
Environmental risk assessments cover both the GMO concerned and the potential receiving environment. 
The assessment process includes evaluation of the characteristics of the GMO and its effect and stability in 
the environment, combined with ecological characteristics of the environment in which the introduction will 
take place. The assessment also includes unintended effects which could result from the insertion of the new 
gene. 

 Issues of concern include: the capability of the GMO to escape and potentially introduce the engineered 
genes into wild populations; the persistence of the gene after the GMO has been harvested; the susceptibility 
of non-target organisms (e.g. insects which are not pests) to the gene product; the stability of the gene; the 
reduction in the spectrum of other plants including loss of biodiversity; and increased use of chemicals in 
agriculture. The environmental safety aspects of GM crops vary considerably according to local conditions.  

Different GM organisms include different genes inserted in different ways. This means that individual GM 
foods and their safety should be assessed on a case-by-case basis and that it is not possible to make general 
statements on the safety of all GM foods. 

GM foods currently available on the international market have passed safety assessments and are not likely 
to present risks for human health. In addition, no effects on human health have been shown as a result of the 
consumption of such foods by the general population in the countries where they have been approved. 
Continuous application of safety assessments based on the Codex Alimentarius principles and, where 
appropriate, adequate post market monitoring, should form the basis for ensuring the safety of GM foods. 

Food and Agriculture Organization of the United Nations (FAO):  
The Food and Agriculture Organization (FAO) is specialized agency of the United Nations that leads 
international efforts to defeat hunger. Their goal is to achieve food security for all and make sure that people 
have regular access to enough high-quality food to lead active, healthy lives. With over 194 member states, 
FAO works in over 130 countries worldwide. They believe that everyone can play a part in ending hunger.  

Key events:  
- A study in 2008 showed that feeding mice engineered food for 30 days caused an immune reaction and 

altered the number of cells that regulated the immune functions in the body.  

https://www.bioexplorer.net/file/soybeans-food-chemistry.pdf


- 1994: In the UK, the Biotechnology and Biological Sciences Research Council (BBSRC) replaces the 
Agriculture and Food Research Council (AFRC). The first GM food, Zeneca's Flavr Savr GM tomato, 
appears on the market in the USA. 

- 1985: US Patent and Trademark Office (USPTO) decides that GM plants are patentable. GM crop field 
trials begin.  

- The Séralini affair was the controversy surrounding the publication, retraction, and republication of a 
journal article by French molecular biologist Gilles-Éric Séralini. First published by Food and Chemical 
Toxicology in September 2012, the article presented a two-year feeding study in rats, and reported an 
increase in tumors among rats fed genetically modified corn and the herbicide RoundUp. 

- A 2004 U.S. National Academies of Sciences report states, “To date, no adverse health effects attributed to 
genetic engineering have been documented in the human population.” 

Previous attempts to solve the issue:  

Possible solutions: 
- Labeling & packaging on foods: This is certainly a contentious topic for many in the public. First the 

public’s view on labeling is very dependent on how the question is asked. If you look at the chart below 

1997 Protests against GM soy imports begin in UK. Blair Government elected with financial 
support from leading biotech entrepreneurs and venture capitalists. Novartis' GM maize is 
given approval for import and cultivation in the EU. Austria and Luxembourg immediately 
ban it. New EU 'Novel Foods Regulation' comes into force meaning GM foods must be 
assessed for safety and labeled. 

2000 Herbicide-resistant superweeds begin to be a problem for US farmers growing herbicide-
tolerant GM crops. Germany, Austria and Italy ban several GM maize crops that have been 
approved by the EU. Starlink GM Maize - approved for use in the US only for animal 
consumption - is found in taco shells sold in the US.

27 February 
2004

 Efforts to promote the safety of international trade in genetically modified organisms 
received a new boost this week with the adoption of labelling and documentation 
requirements, the United Nations Environment Programme (UNEP)

September 
2003 

The Cartagena Protocol, which entered into force in  September, is designed to ensure the 
safe transfer, handling and use of GMOs that may adversely effect the conservation and 
sustainable use of biological diversity, taking also into account risks to human health. It 
forms part of the Convention on Biological Diversity negotiated under the auspices of the 
UNEP and signed by over 150 Governments at the 1992 Rio Earth Summit.

The center 
for food 
safety 

works to “protect human health and the environment by curbing the proliferation of 
harmful food production technologies and by promoting organic and other forms of 
sustainable agriculture.”

Greenpeace Greenpeace has been campaigning against GMOs since 1995. They got the Biosafety 
Protocol adopted in Montreal, Canada and are working to get countries to ban GMOs 
altogether.

Organic 
Consumers 
Association

 Organic Consumers Association is leading a movement against Monsanto, the largest 
biotech company in the world. It also educates about the benefits of organic farming and 
food
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you see that the majority of the public would be in favor of mandatory labeling foods produced with 
genetic engineering; however, it is interesting to note that almost the same amount of people are in favor 
of “mandatory labeling of foods contain DNA (which of course is everything). 

- Encourage people to create community gardens and family farms.  
- Educate the population about harmful effects of GMOs getting communities involved one at time.  
- Get the Government involved in the issue so that they can help eith the implementation of  the community 

garden sand put into force new laws to ban GMOs and GM foods.  
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