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On Golden Rice and Vitamin A Deficiency

What is Golden Rice? 

 Golden Rice refers to 
genetically-modified	(GM)	rice	
developed to produce a carotenoid 
called beta carotene. This beta 
carotene becomes vitamin A when 
processed by the body. This gives 
the rice grain the yellow-orange 
or gold color; hence, the name 
“Golden Rice”. 

How important is vitamin A to the body? 

 Vitamin A is an essential 
nutrient needed for healthy growth 
and development of every person. 
Insufficient	vitamin	A	in	the	body,	
also	called	vitamin	A	deficiency,	
can damage the immune system 
and decrease the body’s ability to 
resist	or	fight	infections,	therefore	
increasing the risk of mortality 
from common diseases, especially 
among young children. Vitamin A 
deficiency	may	also	result	in	impaired	vision,	including	night	blind-
ness	(an	inability	to	see	at	night)	and	may	result	in	permanent,	par-
tial, or total blindness if left untreated. 
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found to be safe, shown to improve vitamin A status and used in com-
bination with existing programs.

On the Fight Against Vitamin A Deficiency

So why rice? 

 Beta-carotene can be 
obtained from plants with 
pigments such as tomatoes, 
carrots, squash, and green 
leafy vegetables. 

 Animal food prod-
ucts, on the other hand, can 
readily provide humans with 
vitamin A. This is because 
animals, just like humans, 
can produce vitamin A from the plant-based beta-carotene they eat. 
Some people, however, cannot afford to buy meat and other animal-
based food products very often and they do not have access to a 
variety of food. 

 Hence, a rice variety with beta carotene may offer a sustain-
able	approach	to	vitamin	A	deficiency	as	rice	is	eaten	and	grown	in	
more than 100 countries, including the Philippines, and is the staple 
food for more than 3 billion people. Rice provides 50-80% of total 
caloric intake in most Asians, who are most affected with vitamin A 
deficiency.	Furthermore,	rice	is	more	accessible	than	vitamin	A	sup-
plementation in remote areas. 

	 Likewise,	Asian	farmers	can	benefit	from	such	a	solution	be-
cause it will not pose additional costs or labor while consumers will 
not need to modify their eating habits and traditions just to meet the 
required amount of vitamin A. Therefore, Golden Rice is hoped to be 

How serious is vitamin A deficiency globally? 

 Vitamin	A	deficiency	is	a	common	micronutrient	deficiency	
mostly affecting young children and pregnant and lactating women 
in developing countries. The World Health Organization estimates 
that globally, 190 million preschool children and 19 million pregnant 
women	are	vitamin	A-deficient.	
 

How serious is vitamin A deficiency in the Philippines?

 The	most	recent	data	about	vitamin	A	deficiency	in	the	Philip-
pines	come	from	the	Food	and	Nutrition	Research	Institute’s	(FNRI)	
7th	National	Nutrition	Survey	in	2008.	Vitamin	A	deficiency	affects	
15.2%	of	children	aged	6	months	to	5	years,	an	improvement	from	the	
2003 survey which found 40% of children were suffering from vitamin 
A	deficiency.	The	prevalence	of	vitamin	A	deficiency	among	pregnant	
women decreased. The exact reasons for these improvements have 
not been determined, but they may be the results of proven ap-
proaches	to	prevent	vitamin	A	deficiency,	such	as	vitamin	A	supple-
mentation,	dietary	diversification,	food	fortification	and	promotion	of	
optimal breastfeeding practices.

	 Yet	vitamin	A	deficiency	remains	a	public	health	problem	in	
the Philippines, affecting approximately 1.7 million children under 
the	age	of	five	and	500,000	pregnant	and	nursing	women,	many	of	
whom	live	in	areas	that	are	difficult	to	reach	with	existing	programs.	
At any given time, more than two million children in the Philippines 
may be suffering from childhood illnesses which put them at risk 
of	vitamin	A	deficiency,	including	measles,	severe	pneumonia,	and	
persistent diarrhoea. Studies have shown that providing adequate 
amounts of vitamin A can reduce overall child mortality by 23-34%.

 Golden Rice could be a sustainable and cost-effective way to 
help	those	still	affected	by	vitamin	A	deficiency	in	the	Philippines,	
including some of the most vulnerable women and children, if it is 
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 Our current project will help us determine whether Golden 
Rice	could	meet	the	needs	of	those	with	vitamin	A	deficiency.	If	
Golden Rice is approved by national regulators, Helen Keller Inter-
national	(HKI)	and	partners	will	assess	whether	or	not	consumption	
of Golden Rice improves the vitamin A status of adults by conducting 
tests under controlled community conditions.

What will happen if a person overeats Golden Rice? 

 There is no evidence that conversion of beta carotene to vita-
min A contributes to vitamin A-related complications even when beta 
carotene is ingested in large amounts. This is because the body will 
not convert beta carotene into vitamin A unless the body needs it. 
Excess beta carotene that is not needed by the body is safely stored 
and/or excreted. 

 Golden Rice has beta carotene, not vitamin A, so there will be 
no problem if a person eats a lot of Golden Rice.

On Accessibility and Acceptability

Will Golden Rice be more  
expensive than regular rice? 

 No. The technology 
involved in developing Golden 
Rice is free because its inven-
tors, and Syngenta, which has 
been given the exclusive rights 
to the Golden Rice technology 
by the inventors, have released 
all intellectual property rights to the public sector through the 
Golden Rice Network. The price of Golden Rice, both its seeds and 
polished rice, is expected to be comparable with regular rice. 

an effective, sustainable, and low-cost tool — in addition to exist-
ing	strategies	—	in	helping	overcome	vitamin	A	deficiency	among	the	
people who depend on rice for most of their nourishment. 

Is Golden Rice safe to eat? 

 Like	all	GM	crops,	
Golden Rice is undergoing 
rigorous safety evaluations 
as it is being developed. 
Golden Rice would only be 
available to farmers and 
consumers only if it has 
been determined to be safe 
to humans, animals, and 
environment and author-
ized for commercial plant-
ing by the Department of 
Agriculture. Therefore, Golden Rice, if and when released, would be 
safe to people, animals and the environment. 

 The Department of Science and Technology-Biosafety Commit-
tee	is	providing	regulatory	oversight	to	GM	research	under	contained	
condition, while the Department of Agriculture-Bureau of Plant Indus-
try	is	strictly	monitoring	field	trials.	

How much Golden Rice should you eat to prevent vitamin A  
deficiency? 

 Golden Rice is not yet available for consumers to purchase 
or eat. Research so far indicates that eating about one cup a day of 
Golden Rice could provide half of an adult’s vitamin A needs. This 
estimate is based on research published in the American Journal of 
Clinical Nutrition in 2009. 
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What impact will Golden Rice have on organic agriculture?

 In many countries, including the Philippines, agriculture poli-
cies encourage and support different kinds of crop production, in-
cluding conventional, organic and biotechnology-based farming and 
farmers are able to grow the crops of their choice.

	 Farmers	who	produce	organically	grown	crops	should	be	able	
to co-exist with farmers who grow Golden Rice. “Co-existence” is 
the practice of growing different kinds of crops or crops for different 
customers in the same area, without becoming mixed and possibly 
reducing economic value.

 Golden Rice is unlikely to impact organic agriculture through 
cross-pollination	(outcrossing,	or	gene	flow)	for	a	number	of	reasons	
that apply to all cultivated rice.

•		 Cross-pollination	in	rice	is	rare	if	plants	are	separated	by	a		
 short distance of a few feet or meters.

•		 Cross-pollination	is	uncommon	in	rice	unless	all	the	rice	plants		
	 are	flowering	at	the	same	time.

•		 Therefore,	organically-grown	rice	will	not	cross-pollinate			
 naturally with another cultivated rice unless they are growing  
	 close	together	and	flowering	at	the	same	time.

•		 Rice	pollen	is	normally	viable	for	only	a	few	minutes	after		
	 flowering.

 In order to further minimize the possible accidental mixing of 
Golden Rice with other rice varieties, our project will work with rice 
producers in areas where Golden Rice is to be grown to develop any 
necessary guidelines for cultivation, harvest, transport, storage and 
processing of rice.

When will Golden Rice be available to farmers and consumers? 

 Currently, Golden Rice is still under development and evalua-
tion. It will only be made available broadly to farmers and consumers 
if it is found safe and approved by national regulators and shown to 
reduce	vitamin	A	deficiency	in	community	conditions	–	a	process	that	
is	likely	to	take	another	two	or	three	years	(as	of	2012).

	 The	Philippine	Rice	Research	Institute	(PhilRice)	is	now	gath-
ering research data on Golden Rice to be submitted to government 
regulators. Regulators will then review the data and assess the food, 
feed, and environment safety of Golden Rice according to their pro-
cesses and timelines.

Will farmers plant Golden Rice? 

 Farmers	in	the	Philippines	
have enthusiastically adopted 
other	GM	crops	such	as	insect-
resistant and herbicide-tolerant 
maize, which they grew on ap-
proximately	600,000	hectares	of	
farmland as of 2011 according to 
the International Service for the 
Acquisition of Agri-biotech Applica-
tions. A study on the acceptability 
of	GM	rice	conducted	by	Dr.	Leon-
ardo A. Gonzales of the STRIVE 
Foundation	indicated	that	a	majority	of	Filipino	farmers	would	also	
accept	GM	rice	such	as	Golden	Rice.
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Are the genes in Golden Rice safe?

 Researchers	have	verified	that	genes	introduced	into	Golden	
Rice	–from	maize	and	a	common	soil	microorganism	–	do	not	pro-
duce proteins that are related to any known allergens or toxins. This 
work	was	conducted	and	published	by	the	Food	Allergy	Research	and	
Resource	Program	–	a	preeminent	research	center	on	allergenicity	and	
food based at the University of Nebraska, USA.

Is PhilRice developing Golden Rice? 

 Yes. PhilRice has been at the forefront in developing new 
Golden	Rice	varieties	that	are	tailored	to	specific	rice-growing	condi-
tions	in	the	Philippines.	PhilRice	is	conducting	confined	and	multi-
location	field	trials	of	Golden	Rice	for	several	seasons,	in	accordance	
with regulatory requirements. 

 Popular rice varieties are currently being developed by 
PhilRice	to	have	Golden	Rice	counterparts,	and	consequently	fight	
vitamin	A	deficiency,	including	PSB	Rc82	(Peñaranda)	and	IR64.	The	
Golden Rice trait will eventually be present in other Philippine rice 
varieties. 

 Breeders are using various methods to help ensure that the 
Golden Rice varieties being developed will have yields, pest resist-
ance, and eating qualities comparable to the original varieties.

On Golden Rice Development

Who developed Golden Rice? 

 The	first	Golden	Rice	was	developed	by	Dr.	Ingo	Potrykus	and	
Dr. Peter Beyer in 2000. In order to further improve their invention 
and	to	deliver	it	to	countries	where	vitamin	A	deficiency	is	prevalent,	
they teamed up with Syngenta, which produced a new version of 
Golden Rice with even higher level of beta-carotene. Syngenta in turn 
donated these materials to members of the Golden Rice Network, 
which are national agriculture research institutes developing Golden 
Rice in several rice-growing countries including the Philippines. 

PhilRice is a member of the Golden Rice Network and is developing 
Golden	Rice	for	Filipino	farmers	and	for	the	benefit	of	Filipino	con-
sumers.

How is Golden Rice developed? 

 Golden Rice technology is based on a simple principle. Rice 
plants accumulate beta carotene in their leaves but not in the grain. 
Golden Rice was developed using modern biotechnology with two 
carotenoid	genes	(Phytoene	synthase	and	Phytoenede	saturase)	from	
maize and a common soil microorganism that together produce beta 
carotene in the rice grain. 

A. Ordinary white rice B. First developed Golden Rice C. Improved Golden Rice
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