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Consumption and Safety of
Genetically Modified Food in the Arab Countries

Ahmed A. ElObeidy *

Summary:

It was recognized a strong public concern about safety of GMF in
the Arab Countries. Government reaction to GMF issue varied among
Arab countries. However, GMF is still not under control in all Arab
countries. It is urgent to govern GMF for trade and consumption in the
area. The global area of biotech crops continued to soar. However, these
crops were not adopted by any country in the Arab region. It was found
that much of the food products in the Arab markets contain GM
ingredients. The much amount of GM products that goes to Arab
countries will present a problem if those countries fail to agree on a
system for accepting GMF. The international organizations generally
agreed to use the concept of substantial equivalence for safety assessment
of GMF. 1t is believed that at present there is no evidence that the GM
varieties that have been approved for use as food are harmful. However,
commercialization of non-approved GM crops could be very harmful.
Establish regulations governing GMF is necessary in the Arab countries.
Voluntary labeling of GMF and non-GMF may be appropriate in the case
of Arab countries. The two common methods for detecting GMF are
based on detecting known DNA sequences or proteins. Detecting GMF
methods are not valid with lacking the availability of GM organism
reference material as well as specific sequence information. Much effort
is needed to strengthen the capacity building of the food control and
inspection system in the Arab countries. Promoting local food
production, processing, manufacturing and packaging could increase the
control over food product components. Verifiable information on GMF
is recommended to be disseminated.

* Chief Technical Advisor in the Food and Agricultural Organization of the United Nations, Jazan
Agriculture Research Center, Jazan, KSA, Email: elobeidy@hotmail.com
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Introduction:

Since the first approval for commercialization of genetically
modified (GM) organisms in 1996, the adoptions of genetically modified
food (GMF) have been phenomenal (Darr & Chern, 2002, Fernandez-
Comejo & McBride, 2002). The application of genetic engineering in
agriculture has been extremely fast, especially at the farm Ilevel
(Kalaitzandonakes & Bijman, 2003).

GM plants differ from their conventional counterparts in that they are
created by the direct insertion of specific gene (s) using recombinant
DNA technology. Recombinant DNA technology may allow plant
breeders to develop new varieties of crops at a faster rate than by
conventional means. It also allows the introduction of foreign gene (s),
which in many cases is not possible by conventional means. Genetic
engineering allows the introduction of single genes that causes
modification of a specific trait (EISharkawy & ElObeidy, 1999).

GM foods raised scientific, technological, environmental, social,
ethical, economic, and political issues (Jones, 1999). When GM crops
were first being planted, it was possible for critics and skeptics to use the
novelty of this technology to raise questions about safety to consumers,
and also to the environment. Particularly in Europe, were official food
safety regulators were not widely trusted (Paarlberg, 2006).

It was recognized a strong public concern about safety of GMF for
human consumption in the Arab Countries (ElObeidy & Abou Dawood,
2003). Government reaction to GMF issue varied among Arab countries.
A ban was imposed, labeling system became mandatory or release of GM
organisms was regulated. However, GMF is still not under control in all
Arab countries (ElObeidy, 2008).

The spread of GM crops continues at a rapid pace (Paarlberg, 2006).
The much amount of GM products that goes to Arab counties will present
a serious problem if those countries fail to agree on a system for
accepting GMF (ElObeidy & Abou Dawood, 2003).

It is urgent to govern GMF for trade and consumption in the Arab
countries. However, there are many related aspects should not be
ignored. In this article the importance of GMF in food trade in Arab
countries is clarified. Aspects relating to GMF trade, consumption and
safety assessment are illustrated. Principle regulations for safe
consumption of GMF in the Arab counties are discussed.

el y P Ladsl) g yal) bl e



Q30 Qg oot My g palt Q) 0339503 AN RIDET) 2w Qo0 S Detyy e

e 3y

Global Status of GMF in Commercial Trade:

The global area of biotech crops continued to soar. After a dozen
years of commercialization, biotech crops are still gaining ground with
another year of double-digit growth and new countries joining the list of
producers. In 2007, biotech crop area grew 12 percent or 12.3 million
hectares to reach 114.3 million hectares. In 2007, the global market value
of biotech crops was US$6.9 billion. The global value of the biotech crop
market is projected at approximately US$7.5 billion for 2008 (ISAAA,
2008).

In 2007, the USA, followed by Argentina, Brazil, Canada, India and
China continued to be the principal adopters of biotech crops globally,
with the USA retaining its top world ranking with 57.7 million hectares
(50% of global biotech area). Notably, 63% of biotech maize, 78% of
biotech cotton, and 37% of all biotech crops in the USA in 2007 were
stacked products containing two or three new traits (ISAAA, 2008).

GM crops are designed to confer resistance to insect pests and to
produce tolerance to specific herbicides (EIObeidy, 2008). It is expected
that over the next decade biotechnology will aim to improve the
nutritional qualities of crops and agronomic performance by targeting
traits such as yield and stress tolerance. GM technology may therefore
help meet the demand for food by an expanding world population with
less impact on the environment (Pray & Huang, 2007, ElSharkawy &
ElObeidy, 1999). Biotechnology could be used also to increase shelf life

“and reduce losses of horticultural crops in the Arab countries (ElObeidy,
2007b).

Status of Food Production and Consumption in the Arab
Countries:

Food production continued to lag behind the burgeoning food
consumption in the Arab region. Consequently, all Arab countries are
dependent on food imports to varying degrees (FAO, 2002). As a result
of water shortage, Arab is a food deficit region. Perhaps Arab countries
are the largest net food importer among develeping countries. The gap
between food production and consumption is expected to increase due to
limited supply compared to effective demand. Food insecurity has
therefore become a very serious problem in some countries of the region
(Yahia, 2003).
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Despite the remarkable progress made in increasing food production
in Arab countries, food gap is dramatically increasing. The Arab
Organization for Agricultural Development estimates at 18.6 Milliard
Dollars the gap between food imports and production in the Arab
countries (AOAD, 2007).

Agriculture is the main source of food. However, about 70% of
agricultural areas in the Arab region are arid or semi-arid. Scarce and
erratic rainfall, coupled with climatic shifts and an increasing number of
dry years are severely impairing stability of food production. Despite all
exerted efforts to improve water-use efficiency, available water is still
insufficient to further expand irrigated agriculture (FAQO, 2002). Such
serious stress on available water resources reduces countries' ability to
utilize cultivable lands to their full potential (ElObeidy, 2007a). Water
resources in the Arab countries are generally scarce and the population of
the region is increasing rapidly, threatening food security. Beside, food
consumption pattern has dramatically changed in some Arab countries as
a result of sudden increase in income from oil revenue (Musaiger, 1993).

It was found that much of the imported food products in the Arab
countries contain GM ingredients (ElObeidy & Abou Dawood, 2003).
Most generic vegetable oils and margarines used in cooking and in
processed foods in the Arab countries are made from soy, corn, canola, or
cottonseed, the four major GM crops. Many GMF products are currently
available to buy in the Arab markets.

Arab farmers have not been given official permission by their
governments to plant GM crops (ElObeidy, 2006).

Safety Assessment of GMF:

Several international organizations have already addressed the issues
associated with the safety assessment of novel foods including GM plants
(FAO/WHO, 1991, WHO, 1995, FAO/WHQ, 1996, FAO/WHO, 2001).
The safety assessment addresses the health aspects for the whole
population, based on sound scientific data, use the most appropriate
safety assessment methods and involve the characterization of the genetic
modification.

General principles are important to be considered in the safety
evaluation of GMF. The international organizations generally agreed that
safety assessment of GMF requires an integrated and stepwise, case-by-
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case approach using the concept of substantial equivalence that is directed
by the results of a comparison between the GM organism and its
conventional counterpart (FAOQ/WHO, 2001).

Substantial Equivalence:

The concept of substantial equivalence was developed as a practical
approach to safety assessment of GMF. The substantial equivalence
principle is used in the safety assessment of possible effects of GMF on
human nutrition, possible effects of GMF on allergic responses, potential
effects on human health resulting from the use of viral DNA in plants,
and the fate of GM plant DNA in the digestive system (Lake, 2002).

Substantial equivalence is based on the principle that if a novel or
GMF can be shown to be essentially equivalent in composition to an
existing food then it can be considered as safe as its conventional
equivalent. This principle was endorsed by a joint FAO/WHO
consultation in 1996 (FAO/WHO, 1996).

Substantial equivalence concept embodies a science-based approach
in which a GMF is compared to its existing, appropriate counterpart. The
approach is not intended to establish absolute safety, which is an
unattainable goal for any food. Rather, the goal of this approach is to
ensure that the food, and any substances that have been introduced into
the food as a result of genetic modification, is as safe as its traditional
counterpart.

The FAO/WHO report (1996) identifies three possible outcomes of
the substantial equivalence evaluation, which then are used to structure
the safety assessment required for a particular GM product. First, the
GMF stuff might be regarded as substantially equivalent to its
conventional counterpart both toxicologically and nutritionally. When a
product has been shown to be substantially equivalent, no further safety
assessment is required. Second, it might be substantially equivalent apart
from certain defined differences. And third, the GM product might be
regarded as not substantially equivalent to its conventional counterpart, or
there might not be a suitable reference available for comparison. The
product will then need a highly detailed safety assessment.

At present, safety evaluations include detailed consideration of the
genetic modification procedure with respect to both the DNA sequences
that are introduced and the site of their integration in the genome of the
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parent plant. Phenotypic data and detailed chemical composition data
covering a wide range of nutritionally important parameters are usually
considered, as well as an assessment of the allergic potential arising from
foreign DNA (transgenes) in GMF. If there are differences between the
GM product and its conventional counterpart, then further investigations
are carried out. These may include toxicology assessments.

It is believed that at present there is no evidence to suggest that the
GM varieties that have been approved for use as food are harmful
(ElObeidy, 2008).

As with genetic modification, conventional plant breeding
technology (which can involve chemical or radiation-induced
mutagenesis or cross-species hybridization) might also cause
rearrangements of the genome, and therefore might also cause the
activation of previously unknown toxins, anti-nutrients or allergens
(Ames & Gold, 1999, Van Gelder et al., 1988).

Several countries have used the concept of substantial equivalence as
an important component of the safety evaluations of foods and food
ingredients derived from GM plants. They have found this approach to
be scientifically sound and practical.

The application of the concept is not a safety assessment in itself; it
does not characterize the hazard, rather it is used to structure the safety
assessment of a GMF relative to its conventional counterpart. As a
starting point, the GM organism (plant, micro-organism or animal),
and/or foods derived from it, is compared with its closest traditional
counterpart in order to identify any intended and unintended differences
which then become the focus of the safety assessment. Data for
comparison should be obtained using validated methods and analyzed
using appropriate statistical techniques. The comparative approach
should take into account agronomic, genetic and chemical aspects.

Possible Effects of GMF on Human Nutrition:

The, development of GMF has the potential to improve the
nutritional status of individuals and populations and provide products
with enhanced functionality. GMF also have the potential to introduce
nutritional imbalances as a result. of both .expected and unexpected

alterations in nutrients and other food components.
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_ The nutritiopal evaluation of GMF should consider nutrient
composition, biological efficacy of nutrient components in the foods and
assessment of dietary intake and nutritional impact.

When substantial equivalence to an existing food is demonstrated,
the only further nutritional assessment will deal with the impact of the
introduction of the GMF on general human dietary intake patterns.
Information on the anticipated intake/extent of use of the GMF will be
required and the nutritional consequences should be assessed at average
and at upper levels of daily intake. The influences of non-nutrient
components of the GMF should also be considered. Specific additional
requirements should be applied to those GMFs aimed at modifying
nutritional quality. In this case additional detailed studies on specific
metabolites, tailored according to the genetic modification(s), would be
required. The introduction of a significant nutritional change in a food
may require post-market assessment to determine if the overall diet has
been altered and to what degree (European Commission, Health &
Consumer Protection Directorate- General, 2003).

Although it is possible that genetic modification might lead to
unpredicted and harmful changes in the nutritional status of the food,
such changes might also occur in the course of conventional breeding
(Lake, 2002).

Possible Allergic Responses to GMF:

The introduction of a new gene into a plant, or a change in the
expression of an existing gene, may cause that plant to become allergenic.
That is, it may induce allergic responses in individuals who are already
hypersensitive to the allergen in question, or it may cause individuals
previously not allergic to the allergen to become so. Therefore known
allergens should not be introduced into food crops.

Decision trees for assessing the allergenic risks of GMF have been
developed by FAO/WHO (2001). This hierarchical approach includes
determining whether the source of the introduced gene is from an
allergenic plant, whether GMF react with antibodies in the sera of
patients with known allergies, and whether the product encoded by the
new gene has similar chemical and biological properties to known
allergens. It also involves animal models of allergy that can be used to
test GMF.
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There is at present no evidence that GMFs that are commercially
available cause any clinical manifestations of allergenicity.  The
allergenic risks posed by GM plants are in principle no greater than those
posed by conventionally-derived crops or by plants introduced from other
parts of the world. Nevertheless, it is important to consider potential
allergenic risks posed by GM plants and to place them in the context of
risks posed by introduced plants and plants produced by conventional or
organic means (Lake, 2002).

Potential Effects on Human Health Resulting from the Use
of Viral DNA in Plants:

Two types of plant viral DNA sequence are commonly used in the
construction of genes inserted into GM plants. The first includes
promoters, usually short sequences of DNA that are required for the
expression of genes. In GM plants the inserted gene is often combined
with a promoter derived from the cauliflower mosaic plant virus (CaMV
35S promoter). The second type of sequence comprises genes that
encode the outer protective coat proteins of viruses, which when
expressed in the GM plant interfere with infecting viruses and confer
resistance (EiObeidy, 2008).

Introduction of viral DNA sequences into GM plants could not
produce new viruses because of natural barriers to this process (Aaziz &
Tepfer, 1999; Worobey & Holmes, 1999). On the other hand, promoter
sequences used in GM plants are a normal constituent of common plant
viruses that frequently infect food plants and there is no evidence that
these sequences have been involved in the creation of new viruses. It is
concluded that the risks to human health associated with the use of
specific viral DNA sequences in GM plants are negligible (Lake, 2002).

The Fate of GM Plant DNA in the Digestive System:

One concern associated with GM foods is the possibility that genes
introduced into the plant might become incorporated into the consumer’s
genetic make-up. There is no evidence for transfer of intact genes to
humans either from bacteria in the gut or from foodstuffs, despite daily
consumption of DNA in the diet. Since 1998 a number of papers have
been published on this topic (Duggan et al., 2000, Einspanier et al.,
2001).
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GM Plant DNA will normally have no biological consequences
because the DNA will be degraded in the cell. The DNA present in food
can find its way into mammalian cells at some low frequency. In the
unlikely event that the DNA is recombined into a host chromosome, the
probability that it will exert any biological effect on that cell is very low.

There is no obvious way that a cell with altered biological properties
due to foreign DNA uptake could transmit this effect to other cells or
affect the germ-line of the host organism. Consequently, it is unlikely
that the ingestion of well-characterized transgenes in normal food and
their possible transfer to mammalian cells would have any significant
deleterious biological effects.

The DNA is derived not only from the celis of food sources, but also
from any contaminating microbes and viruses. Given the very long
history of DNA consumption from a wide variety of sources, it is
conclude that such consumption poses no significant risk to human
health, and that additional ingestion of GM DNA has no effect (Lake,
2002).

Risks of Consuming Non-approved GM Varieties:

The products and foods derived from biotechnology undergo strict
regulation to ensure that they are safe for humans and the environment
before being approved. In the USA at the federal level, the Food and
Drug Administration (FDA), the Environmental Protection Agency
(EPA), and the United States Department of Agriculture (USDA) regulate
biotechnology research, product development, and approval. The
development and approval process for products derived from
biotechnology can take up to 10 years from the time a potential market is
identified (Vines, 2002).

Criteria of approving GMF varied among the producing countries.
Due to the differences in the GM organism authorization regimes among
countries, approving process of GM organisms differs. It is likely to
become more frequent and to affect a greater range of crops in the future.
In some cases the approval of GM varieties may relies mainly on
reasoning rather than controlled experiments to determine whether newly
created crops are safe. Such evaluation is inadequate to assess potential
harm. They can carry unpredictable toxins or may increase the risk of
allergenic reactions. Commercialization of non-approved GM crops on
the other hand, could be very harmful.

ly';ﬁ'wl.-eﬂ'w' Samen—s



= dyreddy s 2GR0 Oblpa B deoall Jedl Wi A LA Dadhs Jp> Jac Rdyy

Difficulties to evaluate the safety of crop-derived foods than
individual chemical, drug, or food additives lies in the complexity and
varied composition according to differences in growth and agronomic
conditions.

Detecting GMF:

The two most common methods for detecting whether a food
contains products of biotechnology are based on detecting a known DNA
sequence or a known protein.

DNA Based Method (PCR and Related Method):

This method detects a known DNA sequence by amplification,
mainly 35S or nos promoter (ElObeidy, 2008). The polymerase chain
reaction (PCR) is a technique widely used in molecular biology. It derives
its name from one of its key components, a DNA polymerase used to
amplify a piece of DNA by in vitro enzymatic replication. As PCR
progresses, the DNA thus generated is itself used as template for
replication. This sets in motion a chain reaction in which the DNA
template is exponentially amplified. With PCR it is possible to amplify a
single or few copies of a piece of DNA across several orders of
magnitude, generating millions copies of the DNA piece (ElSharkawy &
ElObeidy, 1999). '

Protein Based Method (Immunoassay):

Rather than measuring the DNA in a sample, immunoassay measures
the levels of proteins expressed by DNA sequences inserted by genetic
modification. The test works by using anti-bodies specific for proteins
encoded by DNA sequences. One example of a commonly used
immunoassay is the Enzyme-Linked Immunosorbent Assay (or the
ELISA). The ELISA relies on a reaction between antibodies (soluble
proteins that are produced by the immune system in response to a foreign
substance) and a foreign substance (typically the inserted protein). The
reaction is detected by a color change or a flourometric reaction that can
be measured quantitatively (ElSharkawy & ElObeidy, 1999).
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Labeling of GMF and Non-GMF:

Food labeling, to inform consumers that a product is GM or not, has
been proposed in several countries. Voluntary labeling of GM and non-
GMF was proposed by the FDA in 2001. On the other side, the European
Union’s (EU) issued regulations for mandatory labeling of GMF in 2003.

The value of the labeling service generally depends on the credibility
and reputation of the providing entity. Although U.S. consumers tend to
have confidence in the USDA and the FDA to regulate food safety,
Europeans rank national bodies as trustworthiness (E1Obeidy, 2008).

In the US, all foods must be labeled when there are health concerns,
differences in use or nutritional value or where the common name no
longer adequately describes the food derived from the GM plant
(McCullum, 2000). FDA released a draft guidance for the industry
voluntary labeling. The document provided guidance to manufacturers in
the appropriate, truthful and non-misleading labeling of foods and
provides examplies of acceptable and unacceptable labeling language.

The new EU labeling regulation requires that any food containing
GM ingredient or derivative in the amount more than 0.9% will have to
be labeled. GM animal feed will also have to be labeled but products of
animals fed GM feed, like milk, meat, and eggs, are not required to be
labeled.

A commonly proposed threshold level is one percent. In other words,
if any ingredient of a product exceeds one percent GE content, the
product needs labeling. One percent is the labeling threshold decided
upon by Australia and New Zealand. The European Union has decided on
a level of 0.9 percent, while Japan has specified a five percent threshold.
Thresholds as low as 0.01 percent (the approximate limit of detection)
have been recommended (Hansen, 2001).

The FDA does not require such labeling unless GM products differ
significantly from their traditional counterparts (Korwek, 2000). The
FDA currently requires labeling of GMF if the food has a significantly
different nutritional property; if a new food includes an allergen that
consumers would not expect to be present or if a food contains a toxicant
beyond acceptable limits.
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Discussion and Conclusion:

Food safety and quality are essential for food security, public health
and economic development. Improving food safety is necessary to
increase food security, which exists when all people, at all times, have
physical, social and economic access to sufficient, safe and nutritious
food, which meets their dietary needs and cultural preferences to have an
active and healthy life (World Food Summit Declaration, 1996).

In the Arab countries, people are worried about consuming GM
ingredients in their foods. They think that GMF is harmful and would
avoid consuming it. It seems that the public perception of GMF in Arab
countries is based on emotions rather than on sound scientific information
(ElObeidy & Abou Dawood, 2003). Negative information on GMF in
Europe is produced by consumer and some other non-governmental
organizations (Hallman et al., 2002). The concern of European
consumers seems to be spreading, and demand for GM crops has started
to decrease in other parts of the world as well. In 2002, the fears of
European consumers of GM products created an obstacle to acceptance of
food aid by poor southern African countries and also to new agricultural
technologies built on biotechnology (Johnson, 2002, Paarlberg, 2002).

In fact, many imported or locally manufactured food items in the
Arab markets contain GM ingredients. Most Arab countries are net food
importers, as a result it is difficult to avoid consuming GMF products
(E1Obeidy & Abou Dawood, 2003).

Up to now, there is no scientific evidence that the approved GM
organisms pose any significant risk on human health. The substantial
GMF safety testing approved that the GMF are not significantly differ
from the traditional food on their effects on human health (EIObeidy,
2008).

Verifiable information on GMF needs to be disseminated in ordered
to mitigate impacts of unduly negative anti-biotech information being
distributed by consumer and other non-governmental organizations in
Europe.  Transparent communication by policy-makers and other
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stakeholders is essential to address consumers’ GMF safety concerns
(ElObeidy & Abou Dawood, 2003).

Es,tabi'isl’l"regulations governing GMF is necesSary in the Arab
countries. Such regulations can insure safe use and ease scare of GMF.
Food regulations will not only protect consumers, but also maintain
consumer confidence in the food supply and increase trade in food
products. A high level of trust in governmental and industrial
information sources could mitigate mistrust in the regulations (EIObeidy
& Abou Dawood, 2003).

More than half of the GMF grown worldwide is cultivated in the
USA (ISAAA, 2006). Therefore, the USA regulatory system has a high
stake in the regulatory policies that govern GMF production and trade.

Proposed regulations may permit only the approved GM varieties by
FDA and USDA to be used in the food products. Non-approved varieties
or not tested varieties should be banned. Appendix I shows a list of the
approved varieties. This list should be regularly updated.

It is worth mentioning here that according to free trade agreement
and the free trade agreements between USA and some Arab countries it

not possible to impose ban on any of the approved GM varieties.

Voluntary labeling of GMF and non-GMF may be appropriate in the
case of Arab countries. This labeling system is implemented in USA.
GMF must be labeled when there are health concerns, differences in use
or nutritional value or where the common name no longer adequately
describes the food derived from the GM plant according to FDA
regulations. Labeling of GMF should required if the food has a
significantly different nutritional property; if a new food includes an
allergen that consumers would not expect tc be present or if a food
contains a toxicant beyond acceptable limits.

Although mandatory labeling of GM ingredients may appear to be a
straightforward measure, there are several complex issues that are related
to this system. Although providing consumers with information about
GMF is important, mandatory labels may not be the best way to do so
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with GMF because they are inherently pejorative. Experience with
mandatory labeling in the European Union, Japan, and New Zealand has
not resulted in consumer choice. Rather, retailers have eliminated GM
products from their shelves due to perceived consumer aversion to GM
products (Carter and Gruere, 2003).

If GMF derived from approved varieties, already scrutinized to
ensure that they do not pose new or unique risks, such labels are likely to
mislead consumers by implying a warning. Labeling of GMF could
mislead consumers by implying that such foods are different or not safe
(ISAAA, 2008).

Major foodstuff importers, who are importing foodstuffs from GMF
producing countries either under their own brand names or who serve as
exclusive agents for well known brands will suffer difficulties putting the
GM label on their foods. Selling their products with this label could
jeopardize their product image and result in lost market shares that they
have developed over several years (Mousa, 2001). Another potential
economic impact for certain food manufacturers is that some consumers
may avoid foods labeled as containing GM ingredients (Byrne, 2008).

Mandatory labeling of GMF would not be economically prudent
because thousands of common foods in the Arab markets contain small
amounts of GM ingredients, such as soybean and com products, would
have to be labeled. The cost of labeling involves far more than the paper
and ink to print the actual label. The food system infrastructure (storage,
processing, and transportation facilities) does not permit easily for
segregation of GMF and non-GMF products. However, accurate labeling
requires an extensive identity preservation system from farmer to elevator
to grain processor to food manufacturer to retailer (Maltsbarger &
Kalaitzandonakes, 2000).

Segregating GMF from non-GMF will increase the retailer price.
Costs associated with this would be passed on to consumers. Labeling of
GMF to fulfill the desires of some consumers would impose a cost on all
consumers. According to major foodstuff importers, it will cost 30 to 40
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percent more to source none-GMF from the US and up to 10 percent to
source GMF free products from other supplying countries including the
EU (Golder, 2000, Mousa, 2001).

Mandatory labeling could create a social problem among Arab
consumers. Free-GMF would be used only by high class consumers.
However, poor consumers would be forced to buy GMF labeled.

On the other hand it is not easy to track all genetic modification in
food products in the markets. However it is difficult to detect known

genes in some food products, it is not possible to detect unknown genes.

" Detecting GMF methods are not valid with lacking the availability of
GM organism reference material as well as specific sequence information
which so far can only be obtained from the suppliers (Meyer, 1999,
EiObeidy, 2008).

PCR method is not a general method. It is based on detecting a
known DNA sequence. Unknown DNA sequence could not be identified
by this method. The unknown genes that may be inserted in the non-
tested varieties and may cause health risk could not be detected. One of
the main problems with PCR methods is that DNA is generally not
detectable in highly heat-processed foods, hydrolyzed plant proteins,

. purified lecithin, starch derivatives and refined oils that have come from
GM crops (ElQObeidy, 2008). This method cannot be used therefore for
products in which the DNA cannot be detected. Another problem is that
the sensitivity of PCR methods results in a significant number of false
positive readings (Meyer, 1999).

The immunoassays method is not also general. One problem with
immunoassays is that the technique does not distinguish between
different sources of biotechnology-derived DNA that may express similar
protein characteristics (Lipp et al., 2000). For example, the technique
cannot detect if a specific protein, such as the Bt protein, is derived from
corn or soy. In addition, proteins are denatured by many food processing
methods. It could be useful only for raw foods or food ingredients that
have undergone minimal processing. In addition, this method is not
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appropriate for some GM varieties when the GM protein is only produced
in the leaves or stems and not in the actual grain (ElSharkawy &
ElObeidy, 1999). Protein tests on the grain are therefore not informative.
The method cannot be used for products such as refined oils and sugars in
which the protein cannot be detected. This method could not be also used
to detect unknown protein. Consequently, it could not identify non-
approved genes that may cause health risk.

Arab countries lack an effective institutional food control
framework, trained manpower and sufficient information about GMF
(ElObeidy, 2008). Much effort is needed to strengthen the capacity
building of the food inspection system. A national food control strategy
as well as a multidisciplinary approach includes all sectors involved in
the area of food control and safety needs to be developed. Exchange
experiences with other countries about food control is an important

factor.

Food inspection system needs to be developed. Food inspection
should assure domestic consumers that food is safe and meets their
expectations by ensuring that domestically-produced or imported food is
handled, stored, manufactured, processed, transported, prepared, served
and sold in accordance with the requirements of national laws and
regulations. Inspection and verification of food can promote confidence
in food safety and quality.

Finally, promoting local food production, processing, manufacturing
and packaging could increase the control over food product components.

This article represents the opinions of the author and do not reflect the official policy or views of any
Organization.
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Appendix: Genetically Engineered Food and Feed Allowed on the
Market
r Name .- Sources of New | '
Date Allowed on Engineered Trait(s) Institution(s) | Product
Genes
Market .
Roundup Ready Bacteria, virus Resist glyphosate herbicide to control Monsanto Alfalfa
2005 weeds
LibertyLink 2000  Bacteria, virus Resist glufosinate herbicide to control Bayer Canola
' weeds
Roundup Ready Arabidopsis, Resist glyphosate herbicide to control  Monsanto Canola
1999 bacteria, virus weeds
Laurical Calif bay, turnip ~ Altered oil (high iauric acid) for soap  Monsanto Canola
1995 rape, bacteria, and food products
virus
SeedLink Bacteria Male sterile to facilitate Bayer Canola
2000 hybridization; resist glufosinate
herbicide to control weeds
SeedLink Bacteria Male sterile to facilitate hybridization Bejo Zaden Chicory
1997
SeedLink Bactertia, virus Resist glufosinate herbicide to control  Bayer Com
Date unknown weeds/male sterile to facilitate
hybridization
LibertyLink Bacteria, virus Resist glufosinate herbicide to control  Bayer Corn
Date unknown weeds
StarLink Bacteria, virus Resist glufosinate herbicide to control  Bayer Com
1998 (approved weeds/Bt toxin to control insect pests
only for animal {European corn borer)
feed)
NatureGard Corn, bacteria, Bt toxin to control insect pests Dow/Mycogen Corn
1995 virus {(European com borer)
Herculex Bacteria, virus Bt toxin to control insect pests Dow/Mycogen Corn
Rootworm 2005 {corn yootworm)/Resist glufosinate
herbicide
Herculex [ Comn, bacteria,  Resist glufosinate herbicide to control gﬁ;vél:l?'cogen Com
2001 virus weeds/Bt toxin to control insect pests Pi
. ioneer
{Lepidopteran)
Name unknown Potato, comn, Male sterile to facilitate hybridization D.uPont./ Comn
R Pioneer
1998 bacteria, virus
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Name | gources of New : - ' '
.Date Allowed on G . Engineered Trait(s) Institution(s) Product
_ enes s : . R
Bt-Xtra Bacteria Bt toxin to control insect pests Monsanto/ Com
1997 {(European corn borer) DeKalb
Name, date Bacteria, virus Resist glufosinate herbicide to control Monsanto/ Corn
unknown weeds DeKalb
YieldGard Bacteria Bt toxin to control insect pests Monsanto Com
1996 (European corn borer)
Name unknown Arabidopsis, Resist glyphosate herbicide to control  Monsanto Com
1998 bacteria, virus weeds/Bt toxin to control insect pests
{European com borer)
Name unknown Bacteria Resist glyphosate herbicide to control Monsanto Corn
2006 weeds/Bt toxin to control insect pests
(corn rootwormy)
Roundup Ready - Arabidopsis, Resist glyphosate herbicide to control  Monsanto Corn
1998 bacteria, virus weeds
Mavera High Bacteria Higher levels of lysine to enhance Renessen Corn
Value Corn with animal feed (Monsaiito an
Lysine d Cargill)
2006
Btll Bacteria Bt toxin to control insect pests Syngenta Corn
1996 {European corn borer)
Knock Out Corn, bacteria, Bt toxin to control insect pests Syngenta Comn
1995 virus (European corn borer)
Name unknown Bacteria Bt toxin to control insect pests (corn  Syngenta Com
2007 rootworm,)
Knock Out Corn, bacteria, Bt toxin to control insect pests Syngenta Corn (pop)
1998 virus (European corn borer)
Btll Bacteria Bt toxin to control insect pests Syngenta Com
1998 {Eurepean corn borer} (sweet)
Name unknown Virus Resist glufosinate herbicide o control  Bayer/Aventis  Cotton
2003 weeds
Name unknown Bacteria Resist bromoxynil herbicide to Monsanto/ Cotton
1998 control weeds/Bt toxin to conirol Bayer
insect pests {cotton bollworms and
tobacco budworm)
———
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_ Name Sources of New - ; . , | B
Date Allowed on _ Engineered Trait(s)  Institution(s) | Product
: - Genes
. Market '
BXN Cotton Bacteria, virus Resist bromoxynil herbicide to Monsanto/ Cotton
1995 control weeds Bayer
Bollgard Bacteria Bt toxin to control insect pests Monsanto Cotton
1995 {cotton bollworms and tobacco
budworm)
Roundup Ready Arabidopsis, Resist glyphosate herbicide to control Monsanto Cofton
1996 bacteria, virus weeds
Bollgard II 2002 Bacteria, virus Bt toxin to control insect Mycogen/Dow  Cotton
pests/Resist glufosinate herbicide to
control weeds
HerculexT 12001  Bacteria, virus Bt toxin to control insect pests/Resist Mycogen/Dow  Cotton
glufosinate herbicide to control
weeds
CDC Triffid Arabidopsis, Resist suifonylurea herbicide to grow  Univ Flax
1999 bacteria in soils with herbicide residues Saskatchewan
Sunup, Rainbow  Bacteria, virus  Resist papaya ringspot virus Cornell Univ/  Papaya
1997 Univ Hawaii
NewLeaf Bacteria Bt toxin te control insect pests Monsanto Potato
1995 {Colorado potato beetie)
NewLeaf ¥ Bacteria, virus Bt toxin to contro] insect pests Monsanto Potato
1999 (Colorado potato beetle)/resist potato
virus Y
NewLeaf Plus Bacteria, virus Bt toxin to control insect pests Monsanto Potato
1998 {Colorado potato beetle)/resist potato
leafroll virus
LibertyLink Bacteria, virus Resist glufosinate herbicide to control ~ Bayer Rice
2004 weeds
Name unknown Bacteria, virus Resist glufosinate herbicide to control Bayer Soybean
1998 weeds
Name unknown Soyoean, bean,  Altered oil (high oleic acid) to . DuPont Soybean
1997 bacteria, virus increase stability, reduce
polyunsaturated fatty acids
Roundup Ready Petunia, Resist glyphosate herbicide to control  Monsanto Soybean
1995 soybean, weeds

bacteria, virus
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Date Allowed on - : Engincered Trait(s) Institution(s) | Product -
: . Genes L , T - _
Market - .
Freedom il Bacteria, virus Resist watermelon mosaic 2 and Seminis Squash
1995 zucchini yellow mosaic viruses Vegetable
Seed
Name unknown Bacteria, virus Resist watermelon mosaic 2, zucchini  Seminis Squash
1997 yellow mosaic, cucumber mosaic Vegetable
viruses Seed
Name unknown Bacteria, virus Resist glufosinate herbicide to control  Bayer Sugarbeet
2000 weeds
Name unknown Bacteria, virus  Resist glyphosate herbicide to control  Monsanto/ Sugarbeet
1999 weeds Syngenta
Name unknown Bacteria Altered ripening to enhance fresh Agritope Tomato
1996 market value (cherry)
Endless Summer  Tomato, Altered ripening to enhance fresh DNA Plant Tomato
1995 bacteria, virus market value Technology
FlavrSavr Tomato, Altered ripening to enhance fresh Monsanto/ Tomato
1994 bacteria, virus market value Calgene
Name unknown Bacteria Altered ripening to enhance fresh Monsanto Tomato
1995 market value
Name unknown Tomato, Thicker skin and aliered pectin to Zeneca/ Tomato
1995 bacteria, virng enhance processing value PetoSeed

Sources: USDA web site.

Notes:

}-

The U.S. Department of Agriculture (USDA) determined that all
crops listed above were not plant pests under the Federal Plant Pest
Act and allowed the crops to be grown at commercial scale.

Bt crops, in addition to USDA regulation, were approved by the
Environmental Protection Agency (EPA) under the Federal
Insecticide, Fungicide, and Rodenticide Act and the Federal Food,
Drug, and Cosmetic Act.

Except for sulfonyluria-resistant flax, EPA registered the herbicide
for use on the herbicide-resistant crop. However, the engineered
crops themselves were not subject to EPA review. Sulfonylurea-
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resistant flax was the exception because the herbicide is not to be
sprayed on the crop. Rather, the engineered flax is to be planted only
in soils containing sulfonylurea residues.

Although not required, all products were the subject of voluntary
consultations with the Food and Drug Administration (FDA) about
food safety. FDA required labeling of two products—canola and
soybean with altered oils—because the agency considered the oils to
be significantly different from nonengineered canola and soy oil.
The required labels do not divulge that the oils were obtained from
genetically engineered crops.

The chart lists only the first crop with a particular engineered trait
that each company develops. Subsequent varieties allowed on the
market with that trait are not listed.

The chart lists trade names or company designations for crops at the
time they finished the regulatory process. Once a crop is
commercialized and licensed to other companies, it may be sold
under many other names.

Not all crops allowed on the market are currently for sale.
Engineered crops such as the FlavrSavr tomato and StarLink com
may no longer be available commercially.

Many crops are not allowed on the market but are legally grown in
field tests. Information Systems for Biotechnology providesa
database of these crops.
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Agro Alex Group for Agnculture Industrlahzatlon Import & Export
Ahram Beverages Company - Obour Brewery - Obour City

Al Ahram Beverages Company- Nile Brewery - Badr Plant

AL Assy! Mills Co.

Al Heba For Agricultural Investment

Al Masreya Company for Macarini and Starches (REGINA)

A! Ramses Fresh

Al sakr for food products co

AL Sara Internatio/nal Trading

Alamal Company for Agricultural Crops Egyptian Joint Stock Co.
ALSAKR FOR FOOD INDUSTRIES CO

Arabijan Food Industries "DOMTY™

ARMA Food

Ayad Group Ltd

Be! Egypt

Cairo Poultry Processing Company(KOKI)

Chipsy for Food Industries Company

Coca Cola Bottling(Kaliub P!ant)

Coca Cola Bottling(Tanta)

Coca Cola Bottling-ABI(Alexandria)

Coca Cola Bottling-CBI(Cairo)

Creilo Company for Halva

Eastern company for manufacturing of Chocolates & sweets(covertina(
Egypt Air-In flight Services

Egypt Foods Co,

Egypt trade

Egyptian Canning Co,

Egyptian Co. for meat "ELLEHEMY"
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A0 Ay —— hsmnzgumau,m,wu,mm,,:.a@wm ads f3 Jas Ay

Egyptian dairy & Foodstuff company (EDAFCO.f
EGYPTO SWISS FOOD CO. La Palma

El - Amana For Agriculture Development

El Agaybi Company for Tahina

ElBashEXP&.IMP

EL gebaiy for food industries

EL Mex Salines Co.

Et Nasr Company for Manufacturing Agricultural Crops
El Nenaiea company for trade & industry

El Rashidi El Baghbaghan Sweets Co.

El Rashidi El Mizan Confectionery

EL Saydeen Co. for Food Industries

El sedour Co. for agriculture

El shabrawy company for reclamation & agriculture
E! Taieb Factory for Dairy

El walaa & El nada for import & export

ElHarnd Trading Co.

Etoile Design for Manufacturing and Trading
Faragalla Group

Farm Frites CO.

Fresh Fruit Group

Froca Agro Industries "Part of Herrawi Group”
Futura Labs International Company

(Givrex ) Robert Mansour & Co

GOUDA For Export Agriculture Products

Green Land for Reclamation and Agriculture Company

GREEN TECHNOLOGY GENERAL TRADING & CONTRACTING CO.

Green Valley

Halwani Brother

Hayat Co. For Industrialization & Development
Heinz Egypt (Cairo Food Industries)

Hygienic Canned Food for Food Industries Co.
IFFCO Egypt Co.

International Aromatics S.A.E

ISIS Co. Import & Export

Ismailia National Company for Food Industries "FOODICO"
Lacto Misr Co. S.AE.

Maghrabi Agriculture

Mahinour Co.

Mansour Factory Distribution Co. "SEKLAM"
Mass Food

Mina factory for oil Co.

Misr - Italy Group for Pasta & Food Industries
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Misr Cafe Co

Misr October for Food Industries (El Masryeen)

MN Industrial group

Modern Bakeries

Monginins Food Ltd.

National Company for Maize Products

New Beni Suef for Pres &.Pack. Of Vegetables SAE "SHINNAWY"
Nile Agriculture Industrial company "AGA™""

Nile trade international

Orouba Agrifood Processing Co.

Rawdatain Water Bottling Co,

Red sea world company - sea food division
Refreshment Trading Company

Row materaif Co. for edible ind. "Bake land Egypt"
Sakkara Company for Hortcultural Crops

Salih For Import and Export

Saliam Company for Manufacturing Sweet & Chocolate (Royal Sweet)
Smilleys Food Industries

Societe Nationale D'industries (SONUT)

SONAC

South Sinai Water Company

Summer moon for fish processing.

Sweet Factories & Food Stuff (Swifax for chocolate)
T3A Industrial

Tag El Melouk Food Industries Co.

The Economic Co. for Industry "Top Chocolate"
The Egyptian Salts and Mineral Company(EMISAL)
The United Co. For food industries - Montana (S.A.E)
United Company for Agricultural Crops

United Poultry Company(Roasty)

Wadi Food Industries Company

Yemen Dairy & Juice Co.

ety 3t daedall dy padl daliill



= Ayl Ay seee—— Qa1 A 0000 Cileh o1y Aoyl Jgol) Lbopdas SN ASYS Redlr Joor Jas Ay e

auiliid] dlgll WR2Ige  wmishdl wae djphen Wi ol dailigd] Gafslpadf

:Did ygutunid §

pasnd wilh bl (o 06K 7 Al e 53y A3 ol Wl Jod J mi, 1
3ga sall OIS Aaall 5 540 il A3 A e Slea Adad 3 5393l il
Latal Sliea) gl Qla*}ﬂhcim‘ o2 4 lhey Ay jall Jaa A ggan 1) gl
Al s 4y ggans

.uhﬂ&‘m"él_)_,ic}aaﬁ -

lial gall i cililladly i gl yani -

o lisle ol asmy s e Sl ALY s e S (5 s yasd -

asoals Lib Y aad -
: AL} a2l ot
Al s L gl g Saal) 5 A0l il Hlaa¥) Jadiy —1

Agalladl il gall sl 28 ae 38 56 S 4 poa) Cilical sall Cuaas 2

sl odn (08 2b 1 Al alS 13 W) A gn (6 e Al laiie (gf 0 y000 pie -3
plladl 8 Aflsh SVl daa )y e oy snall 3 5 g o SRV i
o guilly Caxa LS Bl U (gl L Ly 0 o5f (0 1508 3,01 i)

o 3B 23 ) guaall Agadl il gadl and y Ay ) ggand Ml asan e 050 A 4
leilaiiey o gadl Ja¥l i3 4830 o gl Slie Gasdy oal et e b la
.SJJ)'L:A“

“*-.F‘Jﬁl w E-.Pﬁ-" Lolil)  —



Akl mm— 200 Rl Sl syl gl (02 giaad G RIS ) DD J9 s Ay e

Q’.SS” e 3451_))“ (J._LAAlAA-“ a.‘.!l-ﬂaj 3.)_)‘31-..»«.“ _)_35.3.“__, C.\lﬁl.\.ﬂ! (_Thé,ﬂ‘ ua;.in -5
.EJ_)J:LA.AA.“

Aoed 0 s sl b A il o gandl e S Lgaad) 3k Hadiid -6

el Juadiy A i e 20 -7

Nebiandi g 33 sinad) clapd) e 360 -8

Lacaa culS 1Y Y] Whlatie o 33 5e al g o g il gl Jsid a2 -9
& el ol i Aaisal) Al Agadl (e saleds el Ao i Line saledy
ganall 5 3050 Ll e b sl s ekt a2 ASaY i

lindla 5 58 ciai o S0 Caslat 13 el U@ Y Calsally asall Apaly —10
m&meﬂ1@hsﬁ@&u@hsﬁgﬁyjdw,}u@m
Jgie

53 sinsal)l A3 3 gl Jluy pandy o)l ) poball o 46,0 A4 a6 11
cel Bl Al pads L dd jall g ddaall culinal pall Legiion (e ST

sl o Jeala b piiae ol latiie Ji Y 53 el 3830 3 pall adans 8 -12
)33 Aol Aalall HACCP

e i e aSHl 50 ) gieddl LAY o el Jilay Gesd &3 ASUaD L a8 ~13
uMJLJJJoJMtLuu‘)”ghu]ul;ud‘oMJJlaA‘aJcJudl .31_34.“

6l e Ve g B oD W Ancldl pdadtg dluvad!
hw&mjwaﬂm,ﬁ\JW\&pw@\hﬂ! Chatial (5 swas #1855 U

Al ol 2l ge Aday o3 2l o) e pres B Buadl lajladdly et @l

Jitdl 5 Janall 5 50 sbeanll s et 30 Ol e g e ligioell 3350 ) Ledgay g

(ASae Al yo alail aslind) 5 BIASS MaeYly gapally Guiail s puiaill y Jglall

cadaill g b laall 038 bl S se pme U Lady

dael ) 3l daeiOl daw pud) Lol mmvem—



Oyl mem— 2 iﬂﬂﬁ!éwxﬁylmmw WAL [N UL T Jo» s Ay e
(GAP) bt Aely 3 Sluuybad) Yy
i del 3 clle ddy (8 ¢ YL Al il 5y el L b
Pt Lo (raniall g i 4
Agel 5 Al Aalal i asyr -
wShpall 5 48 gl olually Lalsd cllef Yl -2
3000 Aalal il syl —3
s VL Aalal el A -4
PV haaiily Aalad cllal azyl -5
el Loty 30 g leasioaty 30aufl dala il st -6
"ol ol y gl oluay Aalall il a2yl —7
Olalall Lnsall il laally dalall il AN -8
‘sl 15 slanlly alal it a2yl -9
Pl pad A e Jalaally dalal) il 12y —10
D saall g peiiall oy 3a3 i Lalddl Cllal iyt -1
B Aalal b sy ~12
(GMP) bt dumgiuadt s pladt Lt
Clatiall aiiay alal) el o slondt Jafs cilally dalall cillal 221 Jodi
p s Aol
3loidl afpe als il 52l —]
o(ree i puall =5l ~Aal) @ el als bl pl 2

il g slanall tar I il Aals bl 4l -3

:L,mleJliedlUi,_n._rﬂJ Loliil!  em—



Al mmee— 20N A S0 s palt et Wy 0 ASEY) Aodhe J0> Jas Adyy e

Lol Jabs gl g o 891 G e s A all data il 52 —4

3l g Gl g a1 g a8 gall g el Aala il 53 -5

LA 5 G all g obial olias dals il a3 -6

Ailaal g Slanall g CNYL Lala el pa =7

Al gl il il -8

ysekll 5 A8 5 Toaall Jlu b Aals cilbd 52 -9

clatiall g jad oAl g A J el Jsa uala il 5udt -10

Belaall s 45500l dala )l —11]

coahal 5 daall Gl stadl 5 Jlesdly diala el 531 =12

Ly 333y elapall dlasiul g pedailly duals cillal 52) ~13

Jalaall el 13l g Jabasll g paanill g A8 ally Aials il 1 —14

Apally ol N gall s Al pinall o350 Il s Jilly Aals el il -15
| Adlad)

(23S 00) T Al aiill y i) litday diala cll) ndl -16

(GHP) 55t daonealt Gl ybads : LIS

el (g

435y oDl olaaly Aladl Gua e piiaddl dauall Clhl pdNE 1
wliall < g9 i uall

Bl phauly Y ) ey Calimlly dals ol gl -2
ce)aall

W pdal daglie -3

Apad 2l gty ppadlas Jleall ookl Luadlll Gl jed  ~4

dae)y 3 ApeiGll A padl Aoliil)  m—



p— 2yyladAdyy  eme— AU Qg Crlel -y dopdpl) ot Wb pgid 1 gAY Aadhes g Jas Ay e

A poul! el oAl sy ot el U35 Lty
Hazard Analysis And Critical Control Points (HACCP)

Jadyy cbimnay Uiaf L Loy cpaied 30 Lualadl paill ol (5 Sl 138 yiny
ragubd Jal e 200

Lo |y pum et of Jemally 330 salally Glas 5l Shlad e Gl -

cSlall
B o 1Y dmaa i Qg o o (S (g YT B A el Ltial et~

Bobasall (e L ad ase lacal dapal Laall a4 e~
oy A8y S o Cilulad s AUl 138 ety
238 Ge IS A0l LUl dassy o 0D il Aaga) Gllad Jlas -1
. yhladd
sc_\_a..]idﬂaéﬁﬁujwii.kus@)bocctﬁ}ﬂgii})ﬂibﬁﬁiqm -2

AN By Gy Lo Slasiuly
.ﬁ&ﬂ@ﬁj!&b@hﬂ!:,&l@; -3
A ad Ll 44y AaaSlall el ja) pas —4

Agaliy!

.‘aU&.'\n Tty P ;.L:.::j -6

By el o) waea 25 (e 81 Sl Vi, GASH ) Gaaill -7

el ) 1 Bgaiall Ay palt Aobiill e




m— Apkddly) smmme— 2500 AU Ol iy Rty el L 3gied F AG0ENH Aethes 9> Jac Adyy e

il g

21380 Al Jlae g Ay el Joall G il s -1

Jie Aaally 3Ll gl U o i b ARda dgalell kI Cual Guds -2
bt g peS gl Jre 2 plall A8LaSH o pall ) Clasal) Cibiiie

Gy il 3ob Gnal Je ) s Auald 40Y) ke cuyty HlaY) -3
RLE LTS

LY pdias & HACCP alas o eliall Adbal dpallall odail Gaand Gk —4
LAYl Al cdatiiall A pall Jsal G g ol Jolidll Jagus]

et 33y aaal aladtiul g 48 jeadl BUA 3 il < yide Cunaty Ll -5

iat) ol sl 33D o gall 5 jaead Joall 40N ANALl 5 il Aaidll 6
S8 g al 5aY lalase

Qe ) 1 AsodGll day palt dofiil)  eommmsmmemnn



= ol me— hjmnmwauigw,wmm»m@ya&'m L) PRITIIPIY T R —

| (B y et | Gt TS )

F I 3 _jdau .t

=®==—_E== dgely 3 paial) Ty all Labisl) e



m— iy mm—— 2300 AU S il dpnsalt St et MY MVl 5 s Ay

| (B B3 3 guimail ) dutid ) e Vmi
Auidll & piass . p ]

: deld

e Bl Py Ay adll CN bl A gy auiiall el gabuai®) iyl o
el Z U alas (83 K jueall e Apslall DIt blad ¢ 55 I g Lguany
s ant Loty s UV il G gl S5 A pgany g ol 30 any 35
2 3 laa A5 35T e mLA U L) 05 B L3 Jd sl e e
uall 1aa byl awiall e g g daua e 50 e s_aS JSLA die
Fgadt 2 jal jhlie pias 3rk e legihl se lead Lo Dl ol asen 335

.32 ghanal)

s ALY ALY Afgll Aty pliaS .1

Gl ‘?_Ja‘,“ Jymaall u‘h e S gall 53 4 @:.;.&3_, A8 el doge Cigc
5ol daall (goadl apally A0 A, Clelad Ay Y Gagadd Jo b
Lpam ) ddiay led caniad Clangay <l I il oa i (it cdeluall
SSVEL KPR R PR (S TPREUPE AF R P R XYRPURE- PR ¥ SW [ 9
Syl ) Sl a WAl gllai
gkl 259 At A g QUL Aot a1

o Ulae Gamnall Aelicall y Aadil y 2330 o gall Ay dage A ppadl o3¢ cariad

:U\\_j.'l_j L):ﬂ-“ B-ST &U\.u]‘ fﬁ:.u.a_g J‘_,Al‘ 53 ¢ ‘:‘l:- :L_él_)aﬂ‘a.'lb )S.’:ji_, .EJ_JM
gl sl

daely 3l daaiall g o)) dabiil)  e—




e il )y eeeem— u;wta.ga,mugm,wa,mmﬁa@nwm Ladher Jo (b Ay

syt A 33 g ke

Hond Sal) iy Al gl I aly Zad i guadl A8 e Al oia o 5
33 sl U Ba5iall 3 gual DD A pall o 5l 135,

5y el SVl @ldy A gall o gal Aallaey A Cilawgad 13,
_\l}.dl i&uﬂj 33 ¢ GL-, '1;5‘_)4“

e iadlly el (6 gl el

ooty thilly Gipall adll Gaall 335 Ry A8 e S M L
(Bl y Bsatl e e Lelivall Galldl Cilatie 480 0

o sl il Lall Ay e

Claay dhiely iy Agsadng Rypadl o all 525n o Asilaally 4y paad ode o
Aleaiusal) LY Clinal o5 A8l 33500l Ly 0 a3 Al i)

4

:dawall 8“

90! pa 1 Agyloag At At piuhe

WL Ly s Adse Gk or A0 3 pal) daall 38 dL L ol o
Al sl 1S5 Aol sl g A0 3 5a) dael G abialy e laal

S AL Cilianagal b Cpalalall dplall

-1

bl B jlanid) gUiad

oy i Lical] Siouoted] Aliae
psily Aolially TSI dpdy diodl Glialsd il Ad s ¢
spibsl ymaall o sl y Anladl salgd y Dlieal gall Jlidl 3puais gyt

-1

e 302 e G301 L0030 gyl Rsbiil] e



= iUy s— D0 A Gk‘xﬁh A0 Jolt A0y 1 ADEY) DaBhe 9> JAS by

A ALaIN (yajldly Gucalill Ay piia 1
P (e liially (s3] il 5 lalal OB o8 say candinal g gy
ZEY) dlae b LAYy Basad Gads Les 4950 gl A8y Y leall
o gl
T W PYPEAT) N VIPRTT )
Adad Cleleall datil Gl Zygeal calSd) Lugal oda en 2y oy
Sl all (8 Cplalall plall 48 5all 135 Lyalondl olosnspall 5 3R sall Aaely
S At
132 praad) ASIARH SNed! A0 Al 5 laad! 3
13 ) ghesall o gali “‘ﬂwjlym pagall -1
sl adny aslal & Jal e el Glad 13.83 osa -
(1984 .41 5) 1405 o j2e 9 & ball 1.83.108 a8, iy al
oA Akl sl b Sasl, Glad 24.89 Ay ol -~
Glasidly (pal ¥l i Dpadly Lyl o pal 5 it gaall

iy 22 4 pall 1.89.230 a8, kil vun 560y Zy ol
(1993 Lt 10) 1414 J 41

8) 1397 Jiss 24 b il 1.75.291 ady Ol Jelad ekl -
el N gall g Lad il gall dalenall il Al (1977 L gd
o sl Jealh s o gl

ool 3 Qaaiall Ayl Laiil} e



Gl sme— QG AN T a9l 2 G AET) Adr g s ADyy e

258 12)1414 32 gy 25 5 poluall 2.89.597 d) pgusall -
iasall ol slash @laddl 24.89 a8, oetal Gukal (1993
Sty o gady Aghgadl daddly il gadl d a4kl
A el 5 Ay gl Gila gl g (gl
Sl Agmaal Aabgall adai 1927 s 20 B alall peddd) -
&o5al 13.06.85 A, Al o3y ) F Aalk Liuldll 4agaiy
.22.12.1986
fokea il (ALY 53y AaDU 545) AS A Ayl -
] Ggasall N gall y il g i gall S RN e A8 el
.‘;J]_,_._la.]]_, L;AJY'
gk § Sl oy e AN Haul -
153 shaaall .'A_,.J\Z..éb..his -2
A e JS (B ol gl (558 (il sa AR e orall g sl -
Zuél)d c.“.u:u oyl u_k; Zs”b‘l‘ 2da b ghyg TR L :L;..'t}b) e Lzapll
f s 3 B Siall ol gall
.u:a.“ }Ji&lﬁm' o]
Akl daladl o
L) Llea dalas  ©
Aealall g Anatonall 53 ) giuall 3 gal) A8 o 200 il jlad) -
18 pally LAY pllaall -3
tddll aj bl 4 L yall
13.83 colid e 20 Jeail lih cuiladd i e el s -
Ay capdl  pelall sy adbadl A Gl e el Sl

Lol y 3l daeiill L padl doliall  mememmmeme



= Al w300 30N el Ty Rt palt gl Ui S ALY 2 s J2 Ja Hizg

3 gl 48 50r (1984 L1580 5) 1405 o009 b plall 1.83.108
(A el o3n ey L dueliall g Aadl g AR
(Al Al
Wle e (A G e i 3 siad o ey ¢ LYY Taa TR
Al el ddee Jigais
A pand pllad ) pnnsy FBM A8 0 30 a5 Al o gial) Al 38N
dali s Jandl 4y (g tal pliinl] il e g 3 sl dgic A8l 230 aghy
Lsic ahily Gl 2002 s 4 G ball 1016-01-2 &) g el
MJOMéLASM%)LJ@}M* _ﬂ}d}
S ga) deel Gl e Tl Sosadl L sl clie 23] o
W oa DL Ga 381 Adeall o3a Ly AS jead mlad) ) guas,
sl 1355 o pal dph s Jhill iy el caalass S G
b gty Sl Al pmas st f conall 1 iy .z il L)
b Ge Aued Ju sy .bulleting d’analyse de la douane & Jillasd
ghme Jlals 5 paW) 0da sy Sadind) aa LY AS jead allad
2 geeall JLads e s o gl AT el 2l e SRl e
S duagt  an A jeall lladl Gish e dsal oozl Y1 Sy
ORI ey plleae iyl (e Sl
14y plasl) Lpscall Ll pall
el Gy 5okl Ouilhe Cijb e Al Ll A@a) a8 -
P yall 03 agdg . o) pal) Ay 5
Lol Clagudly Heald Q&Y Gy Al sy gl e
A el

Loy ) Qaiill Gy pall Aoliil!  smmmmene



w dglaidly) mm— 2500 AN Gl g gsalt Jgel) L2 pgiad AN ANEYT Radle g i Ay e

(s sl DL Aga gl dgall @
p Al JSaN e A8l 2
Anaa (31 01 & ganae (0S5 O g 33 ghead) dpall Gl pal) Aailly -
Loaall aly g LKl ULl Ciph (e dabuss
058 O g o gl S iy Aglgall Sl AL Luall, -
Load ol 8 4K il Gish e A dpas (35 &)
odn {153y Aamaiall ALY o Laial A8l gkl s g
) Oad el 48 yal) 028 Cpasiali g L galt
.;_‘531:!_,]‘1@]_).« %
el Al A el
Aginall G il Ll ) 1ad clie Aal o
L dna dalead adluly (gokand! idall sl A jall dilec elgil 00
Yy o) ghsall o] bl Gl Y Jiall 2 sl sk

3aglll Leha g das W) & leall mllan wipla (e 7 gind) e 2 EYY (Say
SAN ARl Agaal

i g dgr Osile gel Lo psias SN, 5505 Sl A8 23n ag
1Al hlaal)

gl Ad e

oo siall Agall A8l o

Goieall @ odall Ll ) acal cilie W]

QSbﬂ‘Mlﬁ,d’Wi E——




= Ay mmm— L0 RN Gl gl gl Al AN MY g fas Ay et

e e st Liles 118 Aaliaddl s 3% el s ) ok
1S o e 3 z s

Eral Jad @

Badive 3950 (5 J slisd 4L & giied dpllee 4

ADEL HLall g-La‘Y‘ Ohgall Y 7 sl gla %

AR Ldad) Jlae (4 5385 A paled hel j2Y ~4

RN Ayl Lnrall ALy Bhoiall ol p g0 B
S aall 0L Jiae (8 Losd¥ 5 allall (g poy 1 Y gatl b
G5 Ay o) g Ay Jpedl 1 A8 il Ll oy
Ly o) gor 4030 A8 jall sa0n LT s, 22280 Lavall AL
S ad) 53 il Jf Uas datiall o yal
sl dss 05 g g sie Slad S sl Al A1 ,a U &
By palie o S (Y G P 130 Ganggy - lgasay A0 o yall Al
Ganalls 4355 sl Bmaall n g 80 gl ol iad Aad 3 gt e Lot
g Gokiny AT A8 Hal Tadd cpagall sliiely 4 et D el o
AN laad 3 Ada o gl Aaall AL Slaall o gl

e Sy AT ol gall 3 gudd Zaladl dagydll paas 1
A el bl b A 050 L0 A el e
.ié}l:x]}i,:él‘)dlJcl,iaLU},veﬂj_,sa_,;li‘)ﬁﬁggQﬂ.dlejl}:‘l .
.(Trag:abilité) AT o gall g olas foay e

A S gl g 8 UL Clangall e 55 e el e

i._nnlJ}Hw;L_gflJIWI Pow——



we g ad 433

O gall Aaey ALS Digie Alaud g iy dllguedl Juadl Sie) e
RIEA

Auals Ak codd Al AH%Y o gal) Baged) Aealsdl Jay 3l aaan 2
.Lﬁi_)_g _}‘,;n.u 3.33135-“ .\t}dls

A3y AN 3 gall daal AL A8 e Ja) e JAXD 5 tae 2aad 3
A alls Q) ) 5o V) sty

gl s gl g o lall Clualiie (b Calla e JST il giall aaat -4
A8 e Ay 3003801 3 a2y AEC Clustall Ganl 5 eladl ol
Al Al aa3 5 cagal) Alla 8y Aada

.:l:\fl'_\a.“ Sl L dalxtall fi,u}h.ﬁll ua_;.u:u.“ AT

Joall 4 Slanedl LEd 5 palll coufl aaaly Sla )8 g he

sl sandl DL Aga pal o pall 5 25030

o Al ) plleae oy dag i ) Ciagd Ldle] daghie e A ASud aua

a0l A dge a5 oo oAl ad kgl o A Jalay asasd

el L gtadl (il 8l dilae 8

._)_,.».a‘.\n ¢-L§“.\A‘FQ..‘._9.1511 L}DBA}I‘J&‘)&H%J&MQ@@&J}:}\

Qa0 Ay Sty 3y B pa 9t Ly VDG RV g0 S Ay

3
0’0

N
0‘0

(308 e gy ) Zaadll gyl il



2009/258



