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Genetically modified food (GM Food)

Introduction

A genetically modified food is a food product derived in whole or part from a genetically modified organism (GMO) such as a crop plant, animal or microbe such as yeast. Genetically modified foods have been available since the 1990s. The principal ingredients of GM foods currently available are derived from genetically modified soybean, maize (玉蜀黍) and canola (菜籽油).

Some governments have a very strong mutual disagreement over the labelling and traceability (起源) requirements for GM food products. For example the European Union and Japan require labelling and traceability while regulatory agencies in the United States do not believe these requirements are necessary.
Pros and cons of GM food

	Possible benefits of GM food
	Possible risks of GM food

	Longer storage time
	Harmful effect from the from the new genetic materials may be irreversible (不能取消)

	Improved quality (texture, nutrient contents)
	Long term health risks

	No short-term health risks
	Trigger new allergic (過敏) reaction 

	Better appearance
	Affect antibiotic treatment

	Insect resistant
	Alter nutritional value

	Environmental stress tolerance (忍耐力) (drought, wet, salinity)
	Endanger the other species

	Herbicide and pesticide to tolerance
	Higher cost

	Improve and solve the food supply
	Decrease the biodiversity in the ecosystem


The environmental advantages and disadvantages of GM food
Gene technology and genomics have the potential to deliver substantial environmental benefits. Transgenic (異「種」) plants in agriculture, in horticulture, and in plantation forestry are likely to have very significant positive effects, minimizing or removing many of the negative influences of plant production systems on their environment and on the impinging environments. Gene technology will also change crop management--at least partially replacing agrochemicals with built-in disease and stress protection mechanisms.

The first generation of transgenic crops currently in agricultural production carries input traits--that is, characteristics that may benefit producers in terms of more efficient, economic production. The introduction of insect-tolerant varieties of cotton to Australian agriculture has resulted in an overall reduction in the transgenic crop of 50% of normal pesticide applications. This has the effect of decreasing the risks, for both human health and the environment, associated with high pesticide use as well as significantly lowering the costs of production. The use of an herbicide-resistant trait in crop plants, such as soybean or canola, in the United States and Canada generally has resulted in fewer herbicide applications with more environmentally benign herbicides, ensuring more efficient, cost-effective production systems.
Development of disease-resistant and pest-resistant crops will reduce the amount of chemicals used for plant protection, thus decreasing environmental degradation. GM crops with enhanced pest resistance greatly reduce the use of chemical pesticides, the residues of which can negatively affect the environment. GMF that are engineered to produce vaccines against human and animal diseases can also reduce the amounts of antibiotics that enter the environment in the form of animal waste. Because plants can be engineered to produce industrial raw materials that are biodegradable (for example, bioplastics), the amounts of non-degradable wastes are reduced. Bioremediation is another major area in which GM organisms can help us clean up pollution in the environment.
From the organic industry's perspective, GMF offers environmental disadvantages. The major concern is that genetic engineering could permanently alter ecosystems. Once genetically altered plants and animals are introduced into the environment, they may endanger species and potentially reduce biological diversity. Studies already have confirmed there are grounds for this concern.
Genetic pollution--the contamination of plant populations by pollen from genetically engineered crops--is irreversible. The resultant new plants may turn out to be harmless; however, it is likely that they will disturb the balance of nature. European scientists have reported on studies indicating that genetically engineered crops could harm ladybugs and green lacewings. In addition, in May 2000, a leading European zoologist found that genes from genetically engineered canola jumped the species barrier and were picked up by the bacteria in the digestive tracts of bees (10). This indicates that antibiotic-resistance genes in genetically engineered foods can cause the bacteria in the consumer's intestines to mutate into superbugs that cannot be killed by existing antibiotics.
The health advantages and disadvantages of GM food

Crops with defined health benefits will become available. Two examples of particular significance to developing countries are the recent announcement of "golden rice"--rice genetically modified to produce enhanced levels of vitamin A--and attempts in the Commonwealth Scientific and Industrial Research Organisation and elsewhere to produce rice with elevated levels of bioavailable iron. These technologies offer solutions to dietary deficiencies that affect millions of people for whom rice is the staple diet.

Another health improvement is modification of plant oils to increase monounsaturated oils and decrease the levels of polyunsaturated and saturated oils, which should give decided health benefits in lowering cholesterol.

Developing vaccines in plants is very attractive and appears to be quite feasible--for example, people may be immunized against measles or other diseases by eating bananas. This technology may make a big difference to the health of the developing world.
Direct health threats arise from the newly introduced proteins, especially DNA vaccines in the meat industry, which might cause allergy and illness to consumers. The indirect threat arises from the use of bacteria engineered with resistance to several common clinical antibiotics that are used in GMF technology. Care should be taken to avoid transferring genes into the natural environment, which may lead to pathogenic bacteria that are resistant to antibiotics. Another indirect effect could be larger amounts of herbicide residue present in food and fodder because of the use of herbicides in larger amounts on highly resistant herbicide-tolerant crops.
The economic advantages and disadvantages of GM food

Genetically modified crops should result in enhanced agricultural productivity with lower inputs in terms of plant protection strategies and fertilizer applications. This will raise the per capita income and, hence, the living standard. Further, the availability of better quality nutrition at affordable costs will also improve the general health of the population, which in turn will raise national productivity. 

Engineering crop plants for pest resistance reduces the use of pesticides and storage costs, thereby reducing the cost of cultivation and environmental damage. Growing GM crops that can withstand salinity and drought can reduce costs involved in soil reclamation.
Potential disadvantages may be a loss of balance in the agriculture-dependent industry sectors because of reduced chemical inputs. Regulations such as patents and royalties may restrict easy access to research findings and thus affect the distribution of wealth. Labeling procedures and standards for GMF remain to be worked out and this might be an expensive undertaking.
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