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Introduction
As you know, a person is what he eats. Without exaggeration, the quality of food is a fundamental factor in our health and longevity. The development of society requires the introduction of new technologies into our life. One of them is the production of genetically modified foods. I wondered how safe the food in our stores is. At the same time, I decided to analyze the situation with genetically modified foods, because the topic of GM foods has recently become very relevant.
The purpose of my research work is to find out what GMOs are and how they affect humans.
To achieve this goal, I set the following tasks:

1. Collect the information required for my research. Study theoretical materials about products containing GMOs.
2. Identify the advantages and disadvantages of GMOs.

3. Conduct a consumer survey regarding products containing GMOs.
4. Analyze the range of products containing GMOs.

5. Draw conclusions

6. Give advice on the choice of products.

7. To systematize the received data into an information collection.

8. Present your work at school and share the findings of your foreign friends.
Stages:

1. Work planning

2. Gathering the information.

3. Conducting a survey among children and adults.

4. Research activities

5. Analysis of the results

6. Summing up the research results and formulating conclusions.

7. Translation into English

8. Presentation of the finished product
Research subject: GMFs in stores in our country.

Methods and techniques: for my work, I used the methods of analysis of information, questionnaires and research of food by labels. When working on this project, books and information sources on the topic under consideration were studied.
Main part
Section 1. Characteristics of genetically modified organisms 

Genetically modified organisms are such organisms in which the gene code of foreign genes has been "added". Genetically modified organisms are the same selection, but only using genetic engineering. Sometimes the term "transgenic" is also used. Tran genes are fragments of foreign DNA introduced into the body. GM foods are foods or food ingredients derived from organisms that have been modified using modern biotechnology.
Forms of GM products:

· Whole foods (soy, corn, and tomatoes)
· Processed foods (corn chips, tofu, soy milk, etc.)
In 1988, GMO products were first produced in the USA, and in 1993 they have already conquered the market of many countries in Europe and America. The first deliveries of GMOs to our market began in 1995. At present, genetic engineering is decisively advancing across the globe, widely introducing its biotechnology into food, medicine, and perfumery.
In 1996-1997, active use of GMOs began in growing the first GM crops (RR corn, RR soybeans and Bt. cotton): Argentina, Australia, Canada, China, Mexico and the USA. In 2000 GMOs already occupied 108.9 million acres in 13 countries.
1.1. Benefits of genetically modified organisms
Proponents of the use of genetic engineering technologies believe that by making changes to the gene code of a plant or animal, scientists are doing the same thing as nature itself. Absolutely all living organisms, from bacteria to humans, are the result of mutations and natural selection. There is no fundamental difference between the natural and artificial methods of obtaining mutations. But most importantly, it is important that genetic engineering opens up huge prospects for humanity.
Genetically modified foods are one of the greatest achievements of our time. Food made from genetically modified plants can be cheaper and tastier. The main goal of obtaining genetically modified organisms is to improve the beneficial characteristics of the original organism (resistance to pests, frost resistance, yield, and others). As a result, there are now tomatoes with sea flounder genes, drought-resistant wheat, into which the scorpion gene is implanted and from which flour is subsequently produced. Bread with the addition of genetically modified enzymes does not stale for a long time. Genetic engineers have even developed rice that fertilizes itself and grows in salt water.
It is possible to significantly expand the areas of sowing of agricultural products, adapting them to extreme conditions, such as drought and cold and instilling resistance to herbicides and insect pests. A striking example here is the already carried out introduction into the genome of corn of the gene of the earth bacterium Bacillus thuringiensis, which supplies the plant with the so-called Bt-toxin - it can independently kill insects that damage the plantings of this crop.

One of the advantages of genetically modified foods is their increased yield. Supporters of GMOs, which include the Catholic Church, believe that this is the way to solve the problem of hunger on the planet. According to the UN, the number of people suffering from hunger was 925 million. Of these, 578 million live in the Asia-Pacific region, 239 million in Africa and 108 million in other countries. Scientists believed that transgenic technologies would help to overcome hunger around the world, as they would help significantly increase the harvest, but poor countries have banned the import of GMO products for 5 years.
In addition, GMOs are widely used in medicine. Doctors hope that in the near future, geneticists will be able to develop drugs for such dangerous diseases as HIV, avian and swine flu, and so on. GMOs are expected to contribute to the fight against aging. The use of transgenic organisms can help humanity in the fight against serious diseases.
Scientists have already managed to create a banana containing anlagen and lettuce that produces a vaccine against hepatitis B. Transgenic plants could provide insulin, help treat herpes, and thin the blood. An anti-tuberculosis vaccine is being developed at two institutes of the Siberian Branch of the Russian Academy of Sciences. Our Siberian researchers are trying to get a so-called "edible vaccine": antibodies against tuberculosis will be synthesized by a plant that can be eaten. Research is underway on the use of transgenic animals as sources of organs and tissues for transplantation.
The modified species will also help solve some environmental problems. The positive impact of genetic engineering on the environment can be both direct and indirect. The use of GM components makes it possible to almost completely abandon chemical protection agents and fertilizers. A number of other developments can be of indirect benefit. The creation of artificial plantations that will grow transgenic trees with special properties could help preserve forests. Developments with transgenic trees (mainly poplar) are especially intensive in China. At one time, this country lost 3/4 of all forests and plans to satisfy its wood needs through artificial plantations. Finally, plants that are resistant to pests and diseases do not need pesticides. At the same time, there is a decrease in fuel consumption by reducing the use of technology. The cultivation of transgenic plants has already led to a decrease in environmental pollution with pesticides, a decrease in the risk of poisoning farmers with insecticides, as well as a decrease in carbon dioxide emissions.
Plants that directly synthesize bio plastics can be of great value; they will reduce the need for oil, and such plastic is rapidly decomposed by microorganisms - within a few months, while polyethylene takes 100-200 years"
.  
· So, GMOs are resistant to various diseases and climatic conditions, their yield is higher, insects do not destroy crops, therefore, the costs of growing are reduced.
· All products are available all year round.
·  GM foods look nice and attractive.
· GM foods do not spoil for a long time.
· You can solve the global problem of hunger.
1.2. Disadvantages of GMOs
The main opponents of GM product development are the Greenpeace movement. According to them, transgenic living organisms are unnatural, which is harmful to human health. According to media reports, a new type of fish has appeared in Boston (thanks to the development of GM components) - a type of genetically modified fish. According to Greenpeace, "this development can cause irreparable damage to the natural ecosystems of the sea, as the entry of this fish into the sea can disrupt natural selection during evolution. After all, a mutant fish has advantages over species found in natural conditions"
.
Research also shows that transgenic crops lead to irreversible changes in nature. Already, more than half of foodstuffs contain altered DNA strands, as modified genes - through pollination or through food - penetrate living organisms and cause mutations. It can be concluded that in a few years there will simply be no unmodified living organisms left.

GM foods can be especially harmful to the human body. For example, the use of modified soy can provoke effeminacy in boys and early development in girls, since GM soy contains a special phytohormone that affects human hormonal levels. Eating GMO foods can lead to allergic reactions, and not at all harmless. For example, in the USA, where GM foods are freely consumed in food, about 70% of the population suffers from allergies. In Sweden, where such products are banned, only 7% suffers from it.
This is hardly a coincidence. The consequence of eating foods with transgenes is a violation of the structure of the gastric mucosa, the appearance of antibiotic-resistant intestinal micro flora. Another consequence can be a decrease in the immunity of the whole organism (70% of human immunity is in the intestines), as well as metabolic disorders. GMO foods can trigger cancer. Tran genes tend to integrate into the genetic apparatus of intestinal microorganisms, and this is already a mutation. As you know, it is cell mutations that lead to the development of cancer cells.
           In the process of introduction, genes can not only mutate themselves, but also have a negative impact on the plant genome. Unknown toxic proteins can be formed in GM plants, and therefore transgenes can cause toxicities or allergies in humans. A fantastic story about how new plants appeared as a result of genetic manipulation, which led people to blindness, may become a reality today.          
The methods of gene insertion are imperfect and do not guarantee the safety of plants created with their help. It is impossible to determine whether they are dangerous with the tests that are now being used for GM plants. On animals, the effect of GM plants can be seen fairly quickly. And find out whether the animal will get sick, whether its reproductive functions will be impaired.
GM plants can lead to the death of all life on our planet. Plants and animals shape the climate. This may be the result of the large-scale spread of GM crops. Most GMOs become sterile after 1 - 2 or several generations. And it is possible that those who eat them, too, after a couple of generations will become incapable of reproducing the genus.
• Scientists identify the following main risks of eating genetically modified foods:

• Suppression of immunity, allergic reactions and metabolic disorders, as a result of the direct action of transgenic proteins.

• Health disorders associated with the accumulation of herbicides in the human body.

• Various health disorders as a result of the appearance of new, unplanned proteins or metabolic products toxic to humans in GMOs.

• Reducing the intake of essential substances in the body.

• Weight gain, changes in internal organs (liver, kidneys).

GMO

• leads to cancer diseases;

• reduces immunity;

• causes infertility and mutations;

• leads to allergic reactions;

• makes the body resistant to antibiotics.
There is only a certain risk of developing such diseases. Nobody can say officially that GMOs are harmful. The most commonly used term is "potentially dangerous". It takes 40-50 years to prove all the consequences of eating GMO foods. GMOs can be detected in food only in a special laboratory. You cannot do this by eye, smell or touch. To make a statement about the dangers of GMOs, it is necessary to conduct long and large-scale research and experiments.
How to distinguish GMO foods?

• they hardly deteriorate;

• insects are not interested in them;

• they are all the same size;

• have a long shelf life;

• look "like in the picture";

• when cutting, they do not let juice in and do not lose their shape
Research part
Section 2. Survey of consumers about products containing GMOs
I conducted a survey among grades 5-9 of my school. The total number of respondents is 43 students (Appendix 1).
Survey:

1. Do you know what GMO, GMP are?

2. Do you pay attention to the labeling on the product packaging when you buy it?

  3. Would you buy a cheap product knowing it contains GM additives?

4. Do you think GM supplements are harmful to the body?

5. Would you like to know more about GM supplements?
The data obtained was entered into the table:

	Answers
	Question 1.
	Question 2.
	Question 3.
	Question 4.
	Question 5.

	«Yes»
	44%
	23%
	30%
	81%
	 95%

	«No»
	 56%
	 77%
	 70%
	 19%
	5%


The survey revealed low consumer literacy of buyers: 56% of respondents do not know about GMOs (Appendix 1.  Pic.1). The majority - 77% do not pay attention to the labeling on the packaging (Appendix 1. Pic.2), 81% thinks that GM additives are harmful (Appendix 1. Pic.4). Nevertheless, 30% will buy a cheap product, knowing that it contains GM additives (Appendix 1. Pic.3). Everybody wants to learn more about GMOs.

A survey of buyers and sellers in the store showed similar data - practically no one is interested in the presence or absence of the GMP label, they prefer cheap products due to financial difficulties, but they would like to know about GMOs.
Section 3. Producers of goods containing genetically modified organisms
 After reviewing the data obtained from the Internet (the website addresses are in the list of used resources), I highlighted the main points: what is GMO, the classification of food additives and their labeling, the degree of genetically modified products in the country's turnover. Thus, I have identified foods containing genetically modified organisms:
• Most of all GMOs were found in sausages (up to 85%);
• In second place - baby food;

• The third position in confectionery and bakery products (GM soy is added to cookies and chocolate, flour, candy and ice cream, soda); 

• 30% of the tea and coffee market contains GMOs. 
Canned corn and vegetables are a concern.

Greenpeace has released a full list of companies that use GMOs in their products. I was especially alarmed when I found information that genetically modified components are included in the products of companies that deal with baby food, such as Danon (yoghurts, baby food, cottage cheese), PepsiCo (Pepsi-Cola drinks, Seven Up, Mirinda), Nestle (baby food, chocolate, cocoa drinks), Mars (Twix bars, Snickers, Mars). Genetically modified products are also used in the McDonald's restaurant chain (Appendix 2).
In Russia, not a single permit for the commercial cultivation of GM crops has been issued, thus all raw materials containing GM components are supplied to the Russian market from abroad. Transgenic products are purchased by Russia in other countries with the permission of the RF Ministry of Health and Social Development. According to statistics, about 70% of imported products are made from genetically modified raw materials. Finished products containing GMOs are predominantly imported (Appendix 3). The first place in the supply of raw materials to Russia is occupied by transgenic soy beans; the market of soy products and components is growing by 10-15% annually. According to the National Association for Genetic Safety, about 1/3 of all products on the Russian market contain genetically modified components
.
In Europe, the norm for GMO content in products has long been in effect - no more than 0.9%, in Japan - 5%, in the USA - 10%. Moreover, in many countries, labeling of goods with GMOs is strictly required. At the moment, Russia has a law regulating the mandatory labeling of products containing GMOs in an amount of more than 0.9%. Otherwise - a fine and punishment up to the closure of the enterprise (by court order). Countries such as Austria, Greece, Poland and Switzerland have passed laws banning the production and sale of GMO products.
Russian public environmental and consumer organizations must still sharply raise the issue of labeling food products containing GMOs. The most important problem of the Russian consumer is the lack of opportunity and the right to choose the products he prefers. Since the label "contains GMOs" is not placed on products in most cases, at the moment it is almost impossible to avoid the consumption of GMOs in food (Appendix 4). The inscription "does not contain genetically modified sources" also does not always correspond to reality. 

Facts of falsification are often revealed: for a food product containing GM components, documents are submitted in which their absence is declared. Most of the soy-based products produced outside of Russia can also be transgenic. If the label says "vegetable protein" proudly, it is most likely soy and very likely transgenic.
Section 4. Research of the assortment of products containing GMO in stores
I conducted my research on products containing GMOs based on the analysis of materials obtained from the Internet. I proceeded from the fact that the inscription “Contains GMO”, “GMO” (genetically modified source) or “GMO” is unlikely to be found on the stickers. In practice, this is what happened - not a single product with such an inscription was found in stores (Appendix 5. Pic. 6). Therefore, I took a list of manufacturers, as well as a list of additives - E-markings, which detect GM components. To understand the various “E's” listed on the labels, you need to know that they all mean the presence of food additives in the composition. There is a clear system in the numbering: dyes (E100-E199), preservatives (E200-E299), antioxidants (E300-E399) and so on up to two thousand. Some of them are quite safe, for example, lactic acid (E270), some are even useful, for example, E440-apple pectin, some are considered harmful, for example E250-sodium nitrite, and some are generally prohibited.
 From the entire assortment, I chose products potentially containing GMI: products containing soy - sausages, sauces and ketchups, products for children - baby food, drinks and confectionery.
Results of the research
Table №1
	№ п\п
	Product groups
	Product name
	Manufacturer
	Additive name
	GMI content

	1.
	Products for children
	Baby food "Nestlé"
	Kellog’s
	E 101A – riboflavin 
	  +

	2.
	
	Caramel candies
	
	Caramel (E 150) xanthan (E 415)
	  +

	3.
	
	Coca-Cola drink
	
	
	   +

	4.
	
	M &M’s,  Snickers, Milky Way,
Twix
	Coca-Cola
	
	+

	5.
	
	7-Up, 
Dr. Pepper
	Mars
	riboflavin (B2) E 101 
	+

	6.
	
	Milk Chocolate Chips, 
Kit-Kat, Milk Chocolate
	Cadbury /Schweppes
	 
	+

	7.
	Soy products
	Heinz Chilli Sauce, Heinz Ketchup
	Heinz
	E 322 (soy lecithin)
	+

	8.
	
	Hershey’s
	Hershey’s
	E 322 (soy lecithin)
	+

	10.
	
	"Doktorskaya" sausage
	Tsaritsyno
	  E 322 (soy lecithin)
	+


To sum up:
A wide range of GMO products have been found in stores.

Naturally, no one goes to a store with a list of "E" markings, so a tip for shoppers is that the less E on the packages, the better.
Conclusion


The controversy surrounding genetically modified foods does not subside, and every year it flares up more and more. And this is not surprising, since it is little known and studied. It causes a lot of negative attitude among scientists and ordinary people. The emergence of GMO products is due to a good purpose - every year the planet's population is growing, and scientists predict that the number may double by the end of this century. This will immediately lead to hunger, as states will not be able to feed such a large population. In addition, many food crops grow only under certain conditions, and due to the fact that the climate is changing, there is a risk that many crops will simply not yield.

In our country, there is no official ban on the production and sale of GMO products. Some public organizations advocate the introduction of legislation governing the rules and standards for the cultivation, testing, and sale of GM products. GMO opponents are Austria, Bulgaria, Croatia, Cyprus, Greece, Hungary, Italy, Latvia, Lithuania, the Netherlands and Poland.

In the conditions of modern life, every citizen has the right to information; this is one of his fundamental rights. Having studied and generalized the material on the GMO problem, we can conclude that now it is impossible to unequivocally answer the question "What is GMO: danger or benefit?" According to scientists, only after a certain period of time mankind will know the answer to this question, so everyone has the right to choose for himself whether he will eat genetically modified foods or not. Arriving at a store, our contemporary should have the necessary knowledge about the effects of various food additives on health, have information about the presence or absence of GMOs in products, and then consciously make a purchase.
The most important thing in a person's life is his health. Therefore, in the Western world, along with conventional products, there have long been environmentally friendly (organic) products, which are, of course, more expensive, but most people do not prefer to save on their health if they have the material opportunity. And, of course, we ourselves must be active in all matters related to food safety.

Time will tell how right the supporters and opponents of genetically modified products are. However, there is no doubt that each consumer should be informed about the availability of GMO products on sale and independently make a decision on their purchase.
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Results of the survey
1. Do you know what GMO, GMP is?
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2. Do you pay attention to the labeling on the product packaging when buying it?
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3. Will you buy a cheap product knowing that it contains GM additives?
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4. Do you think GM supplements are harmful to the body?
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5. Would you like to learn more about GM supplements?                    Results. Pic. 5
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Appendix 2
List of the most common "mutants" on the Russian market

Source: Based on data from the environmental organization Greenpeace
. 
Chocolate, cookies, sweets:

Crispi (cookies),

Toblerone (chocolate, all kinds),

Mini Kisses (candy),

Kit-Kat (chocolate bar),

Kisses (candy)

Semi-Sweet Baking Chips (cookies),

Milk Chocolate Chips (cookies),

Reese's Peanut Butter Cups (peanut butter)

Special Dark (dark chocolate),

Milk Chocolate (milk chocolate),

Chocolate Syrup (chocolate syrup),

Special Dark Chocolate Syrup (chocolate syrup),

Strawberry Syrop (strawberry syrup),

M & M’s, Snickers,

Milky Way,

Twix,

Nestle,

Milk Chocolate Nestle (chocolate),

Nesquik (chocolate drink),

Cadbury (Cadbury / Hershey’s),

Fruit & Nut,

The drinks:

Coca-Cola,

Sprite,

Cherry Coca,

Minute Maid Orange,

Minute Maid Grape,

Pepsi,

Pepsi Cherry,

Mountain Dew,

7-Up,

Dr. Pepper,

Sauces, ketchups

Heinz Ketchup (regular & no salt) (ketchup),

Heinz Chili Sauce (chili sauce),

Heinz 57 Steak Sauce (sauce for meat),

Hellman's Real Mayonnaise (mayonnaise),

Hellman's Light Mayonnaise (mayonnaise),

Hellman's Low-Fat Mayonnaise (mayonnaise),

Flakes, toast, chips:

Kellogg's Corn Flakes,

Raisin Bran Crunch,

Crackling 'Oat Bran,

Frosted Flakes,

Smart Start,

All-Bran,

Lays Potato Chips (all),

Cheetos (all),

Rice Krispies,

Just Right Fruit & Nut,

Corn Pops,

Honey Crunch Corn Flakes,

Smacks,

Froot Loops (colored flakes-rings), Apple Jacks (flakes-rings with apple flavor),

All-bran Apple Cinnamon / Blueberry (bran with apple, cinnamon, blueberry flavor).

Chocolate Chip (chocolate chips), Pop Tarts (filled cookies, all flavors),

Nutri-grain (toast with filling, all types),

Crunch (chocolate rice flakes)

Pringles (Chips Original, Low Fat, Pizza-licious, Sour Cream & Onion, Salt & Vinegar, Cheezeums).
Appendix 3

List of products where GMOs are possible
1. Soy and its forms (beans, sprouts, concentrate, flour, milk, etc.).

2. Corn and its forms (flour, cereals, popcorn, butter, chips, starch, syrups, etc.).

3. Potatoes and their forms (semi-finished products, dry mashed potatoes, chips, crackers, flour, etc.).

4. Tomatoes and their forms (pasta, mashed potatoes, sauces, ketchups, etc.).

5. Zucchini and products made with them.

6. Sugar beets, table beets, sugar made from sugar beets.

7. Wheat and products produced with its use, including bread and bakery products.

8. Sunflower oil.

9. Rice and products containing it (flour, granules, flakes, chips).

10. Carrots and products containing them.

11. Bulb onions, shallots, leeks and other bulbous vegetables.
Appendix 4

List of some manufacturers on the Russian market indicating the composition of GMOs

Manufacturing company Kellog’s
•
Corn Flakes (flakes)
•
Frosted Flakes (flakes)
•
Rice Krispies (flakes)
•
Com Pops (flakes)
•
Smacks (flakes)
•
Froot Loops (colored flakes-rings)
•
Apple Jacks (apple flakes)
•
All-bran Apple Cinnamon/Blueberry (bran with apple, cinnamon, blueberry flavor)
•
Chocolate Chip (chocolate chips)
•
Chocolate Chip (chocolate chips)

•         Pop Tarts (filled biscuits, all flavors)

•         Nutri-grain (toast with filling, all types)

•        Crispi (cookies)

•        Smart Start (flakes)

•        All-Bran (flakes)

•        Just Right Fruit & Nut (flakes)

•        Honey Crunch Corn Flakes (flakes)

•        Raisin Bran Crunch (flakes)

•        Crackling 'Oat Bran (flakes)
Hershey's manufacturing company
• Toblerone (chocolate, all kinds)

• Mini Kisses (candy)

• Kit-Kat (chocolate bar)

• Kisses (candy)

• Semi-Sweet Baking Chips (cookies)

• Milk Chocolate Chips (cookies)

• Reese's Peanut Butter Cups (peanut butter)

• Special Dark (dark chocolate)

• Milk Chocolate (milk chocolate)

• Chocolate Syrup (chocolate syrup)

• Special Dark Chocolate

• Syrup (chocolate syrup)

• Strawberry Syrop (strawberry syrup)

Manufacturing company Mars

• M & M’s

• Snickers

• Milky Way

• Twix

• Nestle

• Crunch (chocolate-rice (flakes))

• Milk Chocolate Nestle (chocolate)

• Nesquik (chocolate drink)

• Cadbury (Cadbury / Hershey’s)

• Fruit & Nut

Manufacturing company Frito-Lay / PepsiCo (GM components can be found in oil and other ingredients)
•         Lays Potato Chips (all)
•
Cheetos (все)

Компания-производитель PepsiCo
•
Pepsi

•
Pepsi Cherry

•
Mountain Dew

Manufacturing company Heinz
•
Ketchup (regular & no salt) 
•
Chili Sauce 
•
Heinz 57 Steak Sauce
Manufacturing company Hellman’s
•
Real Mayonnaise 

•
Light Mayonnaise 

•
Low-Fat Mayonnaise 

Manufacturing company Coca-Cola

•
Coca-Cola

•
Sprite

•
Cherry Coca

•
Minute Maid Orange

•
Minute Maid Grape

Manufacturing company Pringles (Procter &Gamble)
•
Pringles (flavored chips Original, Low Fat, Pizza-luscious, Sour Cream & Onion, Salt & Vinegar, Cheezeums)

Manufacturing company Cadbury/Schweppes

•
7-Up

•
Dr. Pepper
Appendix 5

Pic.6 My research in Tosno shops
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