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biotechnology products and related
issues available at your fingertips.
They are produced by the G

lobal
K
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ledge C

enter on C
rop

B
iotechnology (http://w

w
w

.isaaa.org/
kc). For m

ore inform
ation, please

contact the International S
ervice for the

A
cquisition of A

gri-biotech A
pplications
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A

A
A
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E

A
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I,
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A
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O
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ox 7777, M
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hilippines.
Tel:
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E
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“
“For hum

an health, to date there is no evidence currently com
m

ercialised G
M

 crop varieties
or foods m

ade from
 them

, are toxic, allergenic or nutritionally deleterious... O
n balance, w

e
conclude that the risks to hum

an health are very low
 for G

M
 crops currently on the m

arket.”
(G

M
 Science R

eview
 Panel, U

K*, July 2003)

“The potential direct health effects of G
M

 foods are generally com
parable to the know

n risks
associated w

ith conventional foods, and include, for exam
ple, the potential for allergenicity

and toxicity of com
ponents present, and the nutritional quality and m

icrobiological safety of
the food.”  (W

orld H
ealth O

rganization, 2005)

“The addition of new
 or different genes into an organism

 by recom
binant D

N
A

 techniques
does not inherently pose new

 or heightened risks relative to the m
odification of organism

s by
m

ore traditional m
ethods, and the relative safety of m

arketed products is further ensured by
current regulations intended to safeguard the food supply.... N

o food products, w
hether

produced w
ith recom

binant D
N

A
 techniques or w

ith m
ore traditional m

ethods, are totally
w

ithout risk. The risks posed by foods are a function of the biological characteristics of those
foods and the specific genes that have been used, not of the processes em

ployed in their
developm

ent.” (Scientists in Support of Agricultural Biotechnology, in http://
w

w
w.agbiow

orld.org/declaration/petition/petition.php)

* Full R
eport is available at http://w

w
w

.gm
sciencedebate.org.uk
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n
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O
ne of the public’s biggest concerns

related to G
M

 foods is that an allergen (a
protein that causes an allergic reaction)
could be accidentally introduced into a
food product. Fortunately, scientists know
a lot about w

hich foods trigger allergic
reactions in adults and children. N

inety
percent of all food allergies are associated
w

ith only eight foods or food groups –
shellfish, eggs, fish, m

ilk, peanuts,
soybeans, tree nuts, and w

heat. These,
and m

any other food allergens, are w
ell

characterized and so it is extrem
ely

unlikely that they w
ould ever be introduced

into a G
M

 food.

E
ven so, allergenicity screening is a very

im
portant part of safety testing before a

crop can enter into the food m
arket. A

variety of tests and questions m
ust be

considered to determ
ine w

hether the food
poses any increased risk of allergenicity.

A
llergens have shared properties: they

rem
ain stable during digestion; they tend

to be stable during food processing; and
they are usually abundant in foods. N

one
of the proteins that have been introduced
into com

m
ercially available G

M
 foods have

any of these properties. They are from
sources w

ith no history or allergenicity or
toxicity; they do not resem

ble know
n toxins

or allergens; and they have functions
w

hich are w
ell understood. They are also

present at very low
 levels in the G

M
 food;

they are rapidly degraded in the stom
ach;

and they have been confirm
ed as safe in

anim
al feeding studies.

A
s for the genes them

selves, the m
aterial

(D
N

A
) that encodes the genetic

inform
ation is present in all foods, and its

ingestion is not associated w
ith any ill

effects. There is no inherent risk in
consum

ing D
N

A
. In fact, w

e take in D
N

A
every tim

e w
e eat as it is present in all

plant and anim
al m

aterial. 

W
h
a
t a
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 th
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e
s?

A
n

tib
io

tic
 R

e
sista

n
c
e

S
om

e G
M

 crops contain genes for a
trait called antibiotic resistance.
S

cientists use this trait as a m
arker to

identify cells into w
hich the desired

gene has been successfully introduced.
C

oncerns have been raised that these
m

arker genes could m
ove from

 G
M

crops to m
icroorganism

s that norm
ally

reside in a person’s gut and lead to an
increase in antibiotic resistance. There
have been num

erous scientific review
s

and experim
ental studies of this issue

and they have com
e to the follow

ing
conclusions:

The likelihood of antibiotic
resistance genes m

oving from
G

M
 crops to any other

organism
s is extrem

ely
rem

ote; and
E

ven in the unlikely event that
an antibiotic resistance gene
is transferred to another
organism

, the im
pact of this

transfer w
ould be negligible,

as the m
arkers used in G

M
crops have lim

ited clinical or
veterinary use.

N
evertheless, in response to public

concerns, scientists have been advised
to avoid using antibiotic resistance
genes in G

M
 plants. A

lternative m
arker

strategies are being evaluated and
developed. 
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B

efore any G
M

 food can enter the
m

arket, it has to be exhaustively
tested by the developer and
independently evaluated for safety by
scientists or experts in nutrition,
toxicology, allergenicity, and other
aspects of food science. These food
safety assessm

ents are based on
guidelines issued by com

petent
regulatory agencies of each country
and include: a description of the food
product; detailed inform

ation about its
proposed use; and m

olecular,
biochem

ical, toxicological, nutritional,
and allergenicity data. Typical
questions that m

ust be addressed are:

D
oes the G

M
 food have a

traditional counterpart that has
a history of safe use?
H

as the concentration of any

naturally occurring toxins or
allergens in the food changed?
H

ave the levels of key nutrients
changed?
D

o new
 substances in the G

M
food have a history of safe
use?
H

as the food’s digestibility
been affected?
H

as the food been produced
using accepted, established
procedures?

E
ven after these and other questions

about the G
M

 food are answ
ered, there

are still m
ore steps in the approval

process before the G
M

 food can be
com

m
ercialized. In fact, G

M
 foods are

the m
ost studied food products ever

produced.

to pre-m
arket approval in the sam

e
w

ay a new
 food additive, such as a

preservative or food color, m
ust be

approved before it reaches the
m

arketplace.  

F
oods derived from

 G
M

 crops
have undergone m

ore testing
than any other food in history.
B

efore entering the
m

arketplace, they are assessed
consistent w

ith guidelines issued by
several international scientific agencies
such as the W

orld H
ealth O

rganization,
the Food and A

griculture O
rganization,

and the O
rganization for E

conom
ic

C
ooperation and D

evelopm
ent. These

guidelines are the follow
ing:

G
M

 food products should be
regulated in the sam

e w
ay as foods

produced by other m
ethods. The

risks associated w
ith foods derived

from
 biotechnology are of the sam

e
nature as those for conventional
foods.
These products w

ill be judged on
their individual safety, allergenicity,
toxicity, and nutrition rather than the
m

ethods or techniques used to
produce them

.
A

ny new
 ingredient added to food

through biotechnology w
ill be subject

A
ll a

sse
sse

d
 G

M
fo
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s
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s th
e
ir
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