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What is GM food? 

[1]



What is GM food
According to the WHO, foods produced from 

or using genetically modified organisms 

(GMOs) are GM foods. 

In GMOs,

DNA is changed unnaturally by 
“recombinant DNA technology” 
or “genetic engineering”. 
 

It is also possible to create genes that cannot 

be found in nature from scratch [2]



What is GM food? 
Any food items with 5% or more GM materials in their respective 
food ingredient(s)

It depends on: 
1. Composition
2. Anti-nutritional factors or natural toxicants 
3. Presence of an allergen
4. Intended use of the food product
5. Gene with animal origin in plants

[3]



Current Situation of GM Food

94% are GMO

6% are non-GMO

Soybeans

96% are GMO

Cotton

99.9% are GMO

0.1% are non-GMO

Sugars beets 

4% are non-GMO

[4]



What is GM food? 

[5]



Common Reasons for GM

Vitamin A:

• Golden rice is fortified to 

have 23 times more beta-

carotene Poorer countries 

commonly suffer from 

hypovitaminosis A due to 

lack of food variety

Insect resistance:

• The plants synthesis Bacillus 

thuringiensis (Bt) toxin which 

is a natural pesticide

Virus resistance:

• Make papaya resistant to 

papaya ringspot virus 

Drought-tolerance:

• DroughtGardⓇ corn have 

increased hydroefficiency

Flood-tolerance:

• FR13A rice have increased 

submergence tolerance

Nutrition Fortification Biotic Stress ResistanceClimate Resilience [6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]



Benefits for GM food 

More nutritious foods 

1

More resilient crops 

2

3

More aesthetic and desirable foods

4

Less environmental resource required

Higher crop yield → More global food supplyLess global malnutrition

Fewer food waste Increase global food access



Process of GMOs Production



Identify Copy Insert Cultivate

How to make a GMO [15]



How to make a GMO

[16]



Is GM food safe?



Public Concern for GM food 

Allergic or Toxic Reactions1

Unexpected or harmful genetic changes
22

3 Long-term cancer risk



Allergic or Toxic Reactions
1



Allergic Example
2000 StarLink allergy scare 

28 cases of allergy were possibly 
related to StarLink. The CDC studied 
the blood of these 28 individuals 
and concluded there was no 
evidence the reactions these 
people experienced were 
associated with hypersensitivity to 
the StarLink Bt protein.

[17]

[18]



Allergen Removal Example
Peanut Allergy 
Cow’s Milk
Gluten-free Wheat*

* Note that gluten sensitivity is associated with Coeliac Disease, which is not technically an allergic reaction [18]



Allergen Removal Example
These proteins considered as important peanut allergens belong 
to legume seed-storage protein families. 

• Ara h 1
• Ara h 2
• Ara h 3 
• Ara h 6

These are the peanut allergens
GM can remove to avoid
triggering an immune response 

[19]



Tests
It is relatively easy to assess whether genetic engineering affected the 
potency of endogenous allergens using in vitro tests.

Radioallergosorbent test (RAST)1

Immunoblotting (Western blotting)
2
2

3 Pepsin Digestion test

[20]

[20]

[21]



Unexpected Genetic Changes
2



Unexpected Genetic Changes

[20]

Rice

Soybean glycinin
Gene Increase protein content

intended effect

actual effect

Decrease water content



Unexpected Genetic Changes

[20]

Soybean

Agrobacterium
5-enolpyruvylshikimate-3-phosphate synthase

Gene Herbicide resistance

intended effect

actual effect

Increase
genistein (isoflavone) & trypsin inhibitor

content

HEALTH
CONCERN



Long-term Cancer Risk
3



Are GM foods cancerous?
There is no correlation
between the increase of cancer rates and consumption of GE crops. [24]



Who and what
make GM food safe?



What make GM food safe?

They are based on sound 
scientific research 
conducted by 
independent 
international risk 
assessment bodies or
ad-hoc consultations 
organised by
FAO and WHO.



What make GM food safe?
The Codex Alimentarius guidelines are a collection of internationally 
standards, guidelines and code of practice to protect the health of 
consumers and ensure fair practices in the food trade.

International Food Standard1

Protecting Consumer Health
2
2

3 Removing Barriers to Trade

[22]



International Food Standard

The standard for safety assessment schemes:
1. Evaluate GM foods in their country of origin
2. Follow the principle of “substantial equivalence” 
3. Endorsed by WHO, FAO and OECD



International Food Standard

Safety Assessment of GM food considers:
• Characteristics of the donor and host organisms
• Composition
• Dietary intake
• Nutritional data
• Toxicological data
• Allergenic properties

To date, all GM foods put in the international market following these 
assessments are proven to be fit for human consumption 

Solar System a gas giant Sun





Ethical Concerns and Conclusion



Moral and Science Ethics Issue

• Violation of the Order of Nature

• Interference of Nature

• Inadvertent Gene Pool Contamination

[18]



Conclusion and Discussion

As pursuers of science, we cannot deny the benefits of 
genetically modified food. Based on science and 
scientific-based regulation, GM food is safe for us, if we 
are doing all the things in a transparent and honest way. 

Despite safe for human consumption, we 
have to consider the moral and bioethics. 



Thank You
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