
        THE GOLDEN RICE
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What is Golden Rice?

Golden rice was developed to solve a big problem mostly in Asia or other places where there is a 
shortage of vitamin A. It is a type of rice that is gene�cally engineered. The difference between the 
white rice and the golden rice is the amount of vitamin A that is
produced by the addi�on of three beta-carotene biosynthesis
genes. There is also golden Rice 2 that is s�ll in development now. It
was announced in 2004 and this new type of golden rice produce 23
�mes more beta-carotene than the original golden rice did.  Golden
rice 2 is a combina�on of maize and rice. They use the  phytoene
synthase gene of the maize and the crt1 from the original golden
rice. The phytoene synthase of the maize is important because it
catalyzes the conversion of an important reac�on to produce
proteins.
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Why is Golden rice so important?

The development of the Golden rice is to decrease the deficiency of
Vitamin A. This vitamin is very important for children. When you don
´t have enough Vitamin A in your younger years you could be



diagnosed with blindness, Xerophthalmia (your eyes can’t produces tears that can lead to blindness) 
and even to death.

In 2005 there were 190 million children and 19 million pregnant woman diagnosed with VAD 
(Vitamin A deficiency). Each year millions of children and pregnant women die or become blind. 
Children who has a lack of Vitamin A in their diet are at a high risk for Xerophthalmia, the most 
common cause of childhood blindness. Also a lack of vitamin A can infect children way easier, and 
they can die of these common infec�ons like flue or fever.
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*this map shows the degree of Vitamin A deficiency around the world

How is the rice modified?

To produce and store beta-carotene the rice is gene�cally
engineered with 3 genes. These included two genes from the
daffodil plant (just a yellow flower) and the third from a bacterium
(Erwinia Uredovora). This three will produce the vitamin A. These
genes, along with promoters, are inserted into plasmids, small
pieces of DNA. Plasmids are located in an agrobacteria (a plant
microbe) that scien�sts use to ferry in the genes into the plant
cells. They add the agrobacteria into a petri dish which contains
rice embryos. When agrobacteria infect the embryos they also
transfer the genes that encode the instruc�on for making beta-
carotene. This transgenic rice needs to be crossed with local rice so
it can be adapted to the local climate condi�ons. 
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History of the rice



1980 was the first �me scien�sts were required to
transform and express genes in plants. This was a real
breakthrough in the biotechnology industry. In 1999
there was another great inven�on. They showed it was
possible to recons�tute the carotenoid pathway which
is ac�ve in leaves. Many people didn`t believe it was
possible to modify plants at that �me.   

Profs Ingo Potrykus and Peter Beyer created the Golden
rice in 2000. This product was s�ll a prototype. The real
Golden rice was planted in fields for the first �me in
2004. The same team invented also Golden rice 2. This
was all in the same year. But none of them is on the
market. 
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*The one in the middle with the cup in his hands is Profs Ingo Potrykus

Problems with Golden Rice
The concept of Golden rice sounds maybe
very a�rac�ve but it has a lot of downsides.
Cri�cs have raised concerns of using
gene�cally engineered foods to combat
vitamin deficiencies like vitamin A. One of the
main problems with the original concept of
golden rice that there wasn`t enough vitamin
A in it. That’s why golden rice 2 was
developed. Greenpeace vehemently opposes
the produc�on and use of golden rice ci�ng
this GMO will encourage the development of
more GMOs in the future.

Greenpeace says also that Non-GMO organic, tradi�onal and conven�onal plants would be at a high 
risk of contamina�on by the Golden rice, if this GMO rice were released into the environment. 
Because this GMO will damage the fields. Since Golden Rice was first announced in 2000, 
Greenpeace has made a concerted effort to block its introduc�on. They produced misinforma�on 
and gone against the scien�sts of the golden rice. They also destroyed golden rice fields in the 
Philippines. 

Because of this opposi�on of Greenpeace and many other environmentalist groups the golden rice, 
a�er 20 years of research, isn‘t produced yet.

Not everyone is nega�ve about the golden rice. Two German economists have quan�fied the price of
the opposi�on, in human health. Their study es�mates that the delayed applica�on of Golden Rice in 
India alone has cost 1,424,000 life years since 2002. Not only death is quan�fied but blindness as 
well. 

Golden Rice is just one example. There are several other applica�ons of GMO technology that could 
contribute to food security and reduce hunger and starva�on.
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