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Analysis on Problems of Genetically Modified Food Safety

ZHU Niu

(Xian Yang Vocational Technical College, Xianyang Shannxi China 712000 )

ABSTRACT: In recent years, genetically modified food (GMF) has been approved in large—scale commercial

production. The problems of genetically modified food safety have become a hot topic. This paper explores the

problems of genetically modified food safety. The study shows that GMF may have potential risks on ecological

environment, human health and national security. The risks are given comprehensive analysis. Finally, the

development countermeasures of GMF are proposed. Some effective measures should be taken to lower the risks and

minimize the harm. We must treat GMF with specific standpoint, active exploration and conservative practice.
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1 Significance on study

Transgenic technology is high—tech in 21st century.
Genetically modified food (GMF) accounts for a large
share of the food industry and has colorized the food
market. Nevertheless the potential risk of GMF is always
the hot topic since the naissance. There are some links
between GMF and ecological environment, human
health and so on. Though we have consumed GMF for a
long time, we can not assume that it is absolutely safe.
The author thinks that we cannot make absolutely
affirmation or negative judgments on GMF. Rational
analysis should impose on this issue. Besides, we found
that the average consumers knew little about GMF. So
we analyze the potential problems of GMF safety in this
paper aiming to expand awareness of GMF and propose

the development countermeasures of GMF.

2 Brief introduction to GMF

GMF is genetically modified food or gene modified
food. The chosen favorable exogenous genes are
implanted into recipient organisms (animal, plant and

microbial) with the method of genetic engineering to
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change the genome to obtain the new quality and
characteristics. Genetically modified food is produced
with these creatures as raw materials . GMF has many
strong points, such as improving economic efficiency,
increasing food output to alleviate the food ecrisis,
making food more nutritious and delicious, reducing the
use of pesticides and so on. So GMF is the inevitable
result of technological development. Although the
United States is the largest producer of GMF, the
domestic consumption of genetically modified foods is
rarely. The products are mainly used as feed or exported
to developing countries such as China and India. The
countries of EU resisted GMF basically. Russia and
Japan hold a conservative attitude. In China there are no
direct restrictions and some experts declared GMF
should become staple food in the near 3 to 5 years “.
Actually, we have consumed GMF more or less in our

daily diet.

3 Analysis on problems of GMF safety and
Development countermeasures

With the progress of science and technology GMF

has become a very important part of consumers’  daily
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lives and commercial production. Though there are
many merits of GMF, the incidents of food safety such as
0157, BSE, Dioxins and Listeria contamination
indicated that GMF may have some potential risks and
side effects in some certain aspects. So we try to provide
detailed analysis on potential risks. According to our
analysis, we aim to seek feasible solutions to lower the
risks and minimize the harm.
3.1 Effects on ecological environment and

Development countermeasures

Actually, the effects on ecological environment of
genetically modified organisms attract the most attention.
Transgenic technology destroys the natural law. There is
no doubt that it will have an impact on our ecological
environment.
3.1.1 Destruction of ecological balance In theory,
genetically modified organisms have broken down the
traditional boundaries. With the superior characteristics
which the general species do not have, it is possible to
change the competitive relationships among species if
released into the environment ™ As a result, it will lead
to the destruction of the original natural ecological
balance. Some new species will appear and some
species will disappear for the destruction of food chain.
Some genetically modified organisms become the
advantaged group causing the decrease of some
populations. If the diversity of biological resources was
destructed it would bring great loss to genetic breeding,
industrial and agricultural production, ecological
environment. For example, Mexico is the origin of maize.
It has extensive germplasm resources. In recent years, it
has already had some impacts on the genetic diversity of
maize as the introduction of U.S. genetically modified
corn. Cotton Research Institute of Chinese Academy of
Agricultural Sciences found: due to Bt toxins planting in
cotton farms, cotton bollworms were killed by Bt toxic
protein, resulting in significantly few parasitoids of
cotton bollworm. Quantity of a biological population
reduction or extinction has impact on the survival of
predators, biodiversity and even the entire food chain

and eventually destroys the ecological balance.

3.1.2 Gene or Biological contamination The important
raw materials of GMF are genetically modified crops.
Genes can spread among the populations by
hybridization and biological pathways. Hybridization
between transgenic crop plants and related species by
pollen, the genes transfer to non—transgenic plants. In
the production process of GM crops, the seeds are
transported or brought to new ecological environment by
insects, birds, wildlife and other ways to bring spread,
breeding or transferring genes to other plants. Genetic
drift to non—target plants may produce a super weeds,
thus the loss of ecological environment could be
immeasurable. Take our country as an example, once the
large—scale production of genetically modified rice was
promoted, it is bound to bring seeds pollution. When we
find defects in genetically modified rice ,then we will
want to use the original Chinese rice seeds. But the
original seeds have already been contaminated due to
genetic drift and no longer exist. The irreversibility of
transgenic rice industry and the commercial production
is the main concern from other countries. Because once
we involved in it, there will be no way back.

3.1.3 Increasing use of pesticides GM crops can reduce
the use of pesticides. Herbicide—resistant transgenic
crops acreage increased, following with a sustained
growth in herbicide usage in traditional crops. Herbicide
transfers to other places with the rain, erosion, etc.,
resulting in a continuous soil, water and environmental
pollution. In addition, the extensive use of herbicides
reduces the biodiversity. In Huanghuai basin of our
country transgenic cottons are planted for a long time.
Because the cotton bollworm becomes resistant, the
farmers must use high dose of pesticides to control it,
thereby causing varying degrees of pollution to the
environment .,

3.1.4 Soil pollution  Soil is a vital part of our
environment. Residues and root exudates of GM plants
contain some stable compositions such as Bt toxic
protein which is not easily biodegradable in soil. It can
maintain insecticidal activity for a very long time and

kill the soil microbial. Eventually, it will reduce the soil
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biodiversity, and affect the micro ecological cycle of the
soil.

3.1.5 Measures proposed Due to the aforementioned
impacts of GMF, it has far-reaching side effects on
ecological environment. We should clearly recognize
this point and take positive and effective actions to
protect our ecological environment.

3.1.5.1 Partition planting and species protection

As the planting of GMO has no strict boundaries, it
is easy for GMF and natural foods to cross—action.
Because GM crops could spread to new gene varieties of
wild plants, it will create new creatures unmanageable.
Therefore, in order to effectively prevent this, the
planting of genetically modified crops should have sirict
control region, that is the cultivation of GM crops should
be implemented with complete independence, to prevent
cross—contamination and protect our ecological
environment.

Protection of species diversity is vital, so firstly we
suggest that we could apply diversity index in
standardizing ecological system. Though it is very
difficult in measuring ecosystem diversity level, we can
construct ecosystem diversity index from the perspective
of the relationship between populations or nutrition
structure. Shannon—Wiener Index and Simpson Index
are recommended. There are still technical obstacles in
evaluating the genetic diversity such as chromosomes
and protein determination. So we should attach great
importance to scientific research in this area.

Secondly, it is recommended to use Bar Code
technology in protecting species. ONA bar code is a new
technology in molecular identification proposed recently.
This technology is helpful to find new species and
protection of biological diversity. It can supply rapid
inspection and accurate identification effectively when
the species are attacked by harmful organisms and
invasion of seeds. Relatives of species can be
distinguished with ONA bar code sequence. So it can
make more meticulous and overall biodiversity analysis
to protect species without delay.

3.1.5.2 Strengthening research and safety inspection

Research of testing methods on GMF safety should
be strengthened, and we should take detailed actions in

"L If the test sample

supervision and management
contains genetically modified composition without
detected or detection of GMO in the sample which does
not contain genetically modified ingredients, these
results will cause economic losses. Detection of GMF
requires fast, accurate, simple and sensitive testing
methods. Foods containing genetically modified
ingredients are more complex. Genetically modified
ingredients to be detected may be in very low levels or
have degraded. So there are great difficulties in
detecting. The key testing of GMF safety is purification
and extraction of DNA . If DNA degraded and
contaminated, the test results will not achieve the
desired goal. So research should be strengthened to
obtain efficient testing method in detecting GMF.
3.1.5.3 Perfection of the evaluation system on GMF
safety

Management on experimental study, pilot,
environmental and commercial production of GMF
should be added to legal system. We should evaluate
GMF with accurately scientific and technological means.
We suggest that we could train technical personnel in
GMF safety area . In addition, we must strengthen
monitoring of environmental impact, implement real—
time reporting system, construct database for biological
safety and realize the sharing of resources.
3.2 Risks to human health and countermeasures "

GMF alters the natural characteristics of the food.
The biomass which is transplanted in GMF is not part of
our human food safety. And it still does not go through
security experiment in human for a certain long time and
it will have a great harm to human health. 3.2.1
Decrease of nutritional value Currently safety
assessments on GMF of many countries focus only on
the phenotypic traits, molecular characteristics and main
nutritional components of GMF comparing with the
traditional corresponding food. So a variety of
comprehensive effects, gene silencing, inhibiting

phenomenon, etc do not be taken into account. The
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current evaluation method is not reasonable enough.
GMF, actually, is possible different in the major or trace
nutrients and anti—nutritional factors from traditional
food, and thus the nutritional value of GMF decreased,
leading to the imbalance of nutrition structure to some
extent. In addition, the necessary important nutrients
may be degraded in GMF.

For example: American research data showed that
hormones and other ingredients such as isoflavones
decreased. These ingredients are effective in preventing
cancer. False freshness of transgenic food confuses
consumers. Shiny red tomatoes can be stored for several
weeks longer but with low nutritional value.

Some GMF aimed at strengthening nutrition in food,

such as Golden Rice with B - carotene genes
transplanted. Every coin has two sides. We strengthen
some nutrition while affecting the original nutrients. The
worse thing is that it is uncontrollable and hard to
predict. Long—term consumption of GMF will lead to
lack of some nutrition and some strange diseases may be
caused.
3.2.2 Causing allergic reactions This is due to the
introduction of exogenous genes in GMO. So it will make
the genetically modified organisms create new protein
and metabolites after digestion and absorption. As our
human being’ immune system was evolved in the
natural environment, it may be difficult to adapt to these
new proteins and metabolites. So allergic reactions may
occur after consumption or contact by some special
groups.

Transgenic technology can produce unforeseeable
and unknown allergens in GMF. For example, scientists
transplant genes of Brazil nuts to soybean, resulting in
making some people who are allergic to walnuts after
eating the soybean produce an allergic reaction. It is
difficult to defend effectively.

3.2.3 Toxicity problems It is easy for GMF to produce
and in some of the genetically modified food residue
some toxins. The main ingredients in these substances
are inhibitors of the Protease activity or the endotoxin to

insect resistance. So it has certain harm to human body

health.

Although the toxicity of some insect—resistant GMF
is still not confirmed by science, the principle to kill
pests is straightforward. The insect-resistant genes are
mainly transplanted to make protein with special
functions in disrupting the digestive system and even
causing the death of pests express, so as to achieve the
purpose of killing pests. Therefore, this kind of
genetically modified crops could trigger chronic or acute
poisoning, even cause cancer, malformation, gene
mutation, and so on. These new genes may enter into our
tissues to cause new diseases. Super— bacteria may
produce and rampant. It has been confirmed in 2007 by
the French scientists that one certain genetically
modified corn produced by The Monsanto Company of
America was poisonous and harmful to livers and
kidneys of human beings. The kidney is the organ for
detoxification. These new foreign genes are considered
by our kidneys as poisonous. So the kidney is always
hard working to protect our human body and ends up
with lesions or cancer. Experiments on animals have
confirmed this very early.

GMF will reduce the human body immunity.
Genetically modified soybeans are used in oil production
in large scale. Recent research showed that transgenic
soybeans contained chemicals like analogue of estrogens
which affected human hormones, resulting in abnormal
reproductive organs and damaging the immune system.
In addition, the common problem of consumption of
GMF is leading to sterilization. Research in India and
America showed that miscarriage, premature birth and
sterilization frequently increasing in water buffaloes and
pigs fed with genetically modified crops. Phenomenon of
human infertility is increasing. Further study of GMF
safety is crucial. There may be some links between the
phenomenon and consumption of GMF. This cannot be
overlooked.

3.2.4 Countermeasures The hazards of GMF are
depending on the foreign genes, expression products and
metabolites. So if we can detect these three parts totally,

we can judge GMF safe or not as a food, regardless of
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other problems of GMF safety. As we mentioned above,
we should pay more attention to research on testing
methods. Detected sufficiently with our high technology,
we can perfect the nutrition and eliminate the probable
toxins to assure human health.

Furthermore, we recommend applying label
system” in GMF. All GMF should have special labels.
Each link of GMF from farmland to dining table should
be identified, so as to ensure the traceability of GMF.
Firstly, it is our right to know whether it is GMF or not
and choose independently according to our own will.
Secondly, it is helpful for special groups who are fragile
to some ingredients to avoid allergic reactions.

Finally, we should be cautious in applying this
technology in staple food. We can not be blind to
promote for some short economic interests. Some
Chinese experts said it was safe to promote large—scale
cultivation of rice in China. The author thinks that is
very dangerous. We should implement a large number of
experiments on animals to make sure absolute safety for
our human beings.

3.3 Influence on national security and strategy
3.3.1 Affecting social stability = The process of
genetically modified foods includes research,
development, cultivation, production and sales. It may
lead to unfairness among different stakeholders in profit
distribution, attacking our present agricultural structure,
challenging the traditional values of people. Large—scale
commercial cultivation of genetically modified crops will
cause many farmers to bankruptcy. Thus it will affect
social stability to some extent.

3.3.2 Disturbing economic order Unfair competition
will disturb economic order and increase the gap
between rich and poor. Some developed countries
constantly rob genetic resources from developing
countries in pursuit of economic interests. Genetic
resources are robbed by “ genes— pirates” in
developed countries to apply for patents. So developing
countries have to pay high fees for it. The transgenic
technology was monopolized by multinational company

such as Monsanto Company, mastering the management

rights and patent rights firmly. Small and medium—sized
companies cannot compete with them, not to mention
profit distribution. In the long term, small and medium—
sized companies will go bankrupt. This will increase the
gap between developing countries and developed
countries intensifying the conflicts of interest "™

3.3.3 Endangering food security The former American
secretary of state Kssinger once said: "if you control the
oil, you control all countries; if you control the food, you
can control all of the people.”

In traditional agriculture, farmers can remain seeds
from the harvest. But transgenic seeds are turned into
suicide seeds by Monopolies for sake of economic
interests. Farmers must buy new seeds every year. If we
plant GMO in large—scale while we do not have the key
technology, it will become a huge threat to food
sovereignty of China. The key technology is grasped
tightly in the hand of America. China's food security is
of great hidden trouble. We do not have independent
intellectual property rights on the 8 transgenic rice
breeds which our country is applying for commercial
cultivation. America owns 533 patents in GMF. So if we
cultivate genetically modified rice nation—widely, we
will lose the initiative in food production. Food will
become the important weapon of United States to control
China. Once Sino-U.S. relation becomes strained, the
United States can completely stop offering genetically
modified food technology and seeds to China. As a result,
1.3 billion Chinese people will be starved and in chaos.
So “food security” problem turns into "safety regime".
China will be colonized and controlled by the United
States.

3.3.4 Strategy As we analyzed above, the influence of
GMF on national security is serious, not to mention the
effects on ecological environment and human health. We
must be cautious on this new technology. So we can not
promote GMF abruptly. Maybe we can prove GMF safe
one day, but we still do not master the key technology.
The author thinks the most important thing is
strengthening scientific research on genetically

technology independently. Only when we assure the
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security of GMF and master the core genetically
technology can we popularize GMF, especially for
genetically modified rice production. Besides, we
suggest that our country should enact a strict and

feasible supervision system on GMF.

4 Conclusion

Above we analyzed the problems of GMF safety.
Though transgenic technology has a huge potential
advantage, the probable risks still exist. We are likely to
pay high and unimaginable price for carelessness and
wrong judgment. But the biggest error is to refuse GMF
blindly or support it without a second thought. The effect
of any technology is twofold, transgenic technology is of
no exception. Generally speaking, it brings us great
benefits while causing no specific and serious harm until
now. Refusing the technology blindly is stupid. Actually
we should try our best to strengthen the development of
the transgenic technology in our country. We should
make use of its advantages under full consideration to
prevent any possible harm on our ecological
environment, human beings and national security.

The future of genetically modified food is that we
should apply existing technology carefully and move
forward step by step. Genetically modified food is a new
technology product. Though there are many problems
existing in GMF, GMF may become more and more
perfect. We believe that we can enjoy colorful and rich

lives in the future with transgenic technology if we

develop the new technology according to certain rules.
In a word, we must treat GMF with scientific

standpoint, active exploration and conservative practice.
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