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Truth about~·enetically
By Dr Lawrence D. Abbey modi I- ed foods& Augustine Andoh

TIs year, 2000, we saw
many articles in the
local newspapers, the

Daily Graphic and the Chron-
icle which cautioned against
the introduction of genetical-
ly modified (GM) food crops
in the country.

In Africa, some governments
have categorically come out with
statements that have banned
genetically modified products.

The field of nutrition. food sci-
ence and technology has seen
many interesting developments
in the last 100 years. By the end
of the 18th century, science was
~S~\~~~ni~~n~:J.rthe essen-

Within tbe 100 years. it bas
been known that foods contain
fats, water, carbohydrate, protein
and minerals. In what is t.ermed
the first golden age of nutrition
(1910-1950), a sixth class of food
elements, vitamins were discov-
ered.

The 20th century saw scien-
tists isolate vitamin after vitamin
from foods. By 1950, all the 13
minerals that we know today bad
been discovered.

'Ibday, it has been realised
that there may be much more
than vitamins and minerals in
food. Phytocbemistry, or the
chemistry of plants, one of the
early subdivisions of organic
chemistry, has been of great
importance in plant systematics
studies.

With the development of new
phytochemical methods, another
class of substances in food, called
phytochemicals, has been recog-
nised for their medicinal impor-
tance. Phytochemicals are sub-
stances, extracts or pigments
found in plants, fruits and veg-
etables that have beneficial
effects on 'consumers.

Gregor Mendel, the great
Mathematician and Biologist,
may have been the first to for-
mally unravel the origins and
transmission of specific traits in
plants and animals, however, the
practice of selective breeding to
enhance desirable traits in both
"domesticated" crops and ani-
mals has been pursued by human
populations since at least the
beginning of recorded time.

In recent years, recombinant
techniques have joined the arse-
nal of tools applicd to the task.
Today, new biotechnology and
recombinant DNA technology
have led to new techniques for
introducing foreign or modified
DNA sequences into plant
genomes and more efficient ways
to regenerate whole plants from
recombinant clones of cells cul-
tured in the laboratory (G'M
crops). In addition, plant strains
are being engineered for res is- .
ranee to pest assaults from
insects, fungus, virus and bacter-
ial.

These OM foods. ever since,
had created confusion and politi-
cal furore in many parts of the
world. The main proponents of
GM foods are Americans, and the
main skeptics arc Europeans and
most of the developing world.

The precautionary approach
to the adoption of production of
the GM crops is good, because its
main concerns arc for good, safe
and nutritious foods fur the peo-
pic. Let us look at some of the
counter argwnents.

On one side of the controversy,
the protagonlits argued that eM
foods could ob\Oiouslybe regarded
as one of the biggest advances
ever chalked up in agriculture,
while those in opposition believed
that eM foods could trigger a
wide variety of serious environ-
mental find health problems with
dire consequences to life on the
Planet Earth.

The ever-increasing scientific
evidence available supporting
either view is far from complete
and might not become so without
field trials extending over several
crop seasons.

With huge sums invested by
giant agr-ibusiuesscs in the

research and development of engineering which may involve income and employment in many
such foods, the stakes are obvi- the fusion of animal or plant economies.
ously high. Public opinion and genes. So biotechnology is taken In Ghana, about 60 per cent is
·perception remained deeply . to be the same as genetic engi- engaged in food processing.
divided, sometimes acrimonious- neering. Obviously having an indigenous
ly so. There is a list of problems food processing centres means

The result continues to be a that could be addressed through that we are relying less on
junk mix of fact and fiction, opin- the use of genetic engineering or imports. Clearly, the trend is to
ion and prejudice, and govern- 'true biotechnology" as Professor increase the processing that is
ments pitted against one another Lund might put it. done outside the home.
in one of the most-challenging The first problem biotechnolo- On the global scene, nothing
policy debates within the decade. gy can help solve is world hunger is transforming the food industry

Professor Daryl Lund, Uni- and nutrition. We need not look as the relationship between diet,
versity of Wisconsin-Madison, much' further than the yield health and food connections,
United States of America, gave increases between 1962 and whether with regard to chronic
much food for thought at semi- 2002. disease or acute disease. And so,
nars, at the Food Research Insti- Food and Agriculture Organi- understanding the relationship
tute of Council fOT Scientific and sation (FAO) statistics show that between what we eat and those
Industrial Research (CSIR) and between 1962 and 2002, there diseases is increasing at a very
the Nutrition and Food Science was a 200 per cent increase. in rapid rate.
Department of the University of the amount of wheat that was Another area which is
Ghana this year. produced through genetic manip- increasingly gaining research

He believes that biotechnolo- ulation. attention is a molecular under-
gy bas a great future. But for this It is also worth mentioning ~tanding of the processes which
future and its benefits to be that the green revolution occur both under physiological~~~~fy.it ought to be explained ~~;::r;d ~:~~ti'::iI~~r':se~lt': f~~during the processing of

The United States has about ,yield without inserting genes Obviously, understanding the
42.8 million hectares of land in into the crop. As the statistics composition of food, the whole
use for GM crops use being used show, cassava yields increased by "neutraceuticals. phenomena"
for canola, maize, soybeans and 43 per cent during that 40 year (health promoting materials)

h~\~n4.4~~li~~ih~c~~e~~d~~ ra~~'~%fe~~~rVhL~J~·7 "~ua~ f~~a~~~~s~~~~raJf~:ilide ~~i~~~
cultivation being used for maize, biotechnology is going to have an Nanotechnology is the ability
soybean, cotton and canolu. opportunity to increase the yield to manipulate single atoms. This
Brazil has about three million of those crops even more" Scien- will revolutionarise our abilities
hectares under use for soybeans. tists could show that GM crops to detect, make new structures,

In the European Economic resist pests, grow in salty soils understand what is happening in
Community, they have decided to and produce food that is both the chemical world, and create
use the precautionary principle more nutritious and more stable atomic structures.
to regulate biotechnology. In the in storage. Biotechnology is also going
last 18 months. they approved In future, biotechnology will into the area of packaging by ere-
the use of some genetically modi- be used in particular to manufac- ating unique packaging systems.
tied maize products in the Euro- ture various ingredients such as Innovative packaging technology
pean Union (EU). food flavours and stabilising using substances with antimicro-

In Africa, however, the only agents that may be used in food. bial, activity, which when
place which is using many eM With regard to plant derived released into the package, could
organisms is in South Afri.cr. vaccines (biopharrning), there is' prevent microbial growth as well
wher-e they have about 400,1)00 a great deal of interest in these. as smart packaging with devel-
hectares using it on cotton. ma-ze" . \\" llttller'-uh.;:;:;..:atl! 6"'~"b tv -+e ._-~~::t; ~:'::::.'!'•.,•...•.",. .~Drl/"r j~ln~
and soybeans. 'I'be rest of 4f:'ica generated in the plant or extract- peru turc indicator are" being
basically has either decided not ed from the plant, would be a studied.
to use GM plant materials or is matter or time. Lund's opinion is Real-time analysis (rapid
still in the process of deciding that biotechnology through bic- analysis) with regard to food
how to use it. pharming will be very actively safety is a useful tool. This is true

There has been rapid promoted. and used. for the control (If a variety of
advancement in deciphering the Some of the most exciting bio- parameters, including compost-
genome of the various organisms. pharming techniques he men- tional factors.
The main advances in biotech- tioned were on the treatment of Food preservation still holds
nology are in genomics and sub- chronic disease, the development relevance in the 21st century
sequently proteonomics. These of antibiotics, vaccines and anti- Clearly. the trend is to increase
are followed by metabolites or gens into a number of products. the processing that is done out-
tbe products that are produced For instance, it has been dis- side the home and introduce clos-
by the protein enzymes. covered that there are various er and closer "ready-to-eat" foods.

The human body with about" types of materials that could be That is happening in every econ-
30,000 genes is as complicated as built into cowpea with the poten- omy. It has happened already in
the mouse. Rice has even more tial to inhibit the HIV disease or many of the developed
genes (50,000 genes) than at least delay its onset. economies. In the developing
humans do. It is the under- How do we utilise or regulate economies, we are moving
standing of the genome that this knowledge in order to attack towards highly processed foods
allows ultimately us to get at the chronic disease using biotechnol- on an industrial scale for preser-
quality traits of these various ogy? This is a question for scien- vation and food security
materials. This then offers us an tists and governments. Scientists We want to decrease haz-
insight into the nature of the need to develop rational ways of ardous materials in food, includ-
enzymes that are produced by regulating this. But it is for the ing microorganisms, while at the
those genes that ultimately allow government to adopt them. same time maintain the nutri-
us to understand better whatcv- The world is on the threshold tiona! value of food.
er reactions and products these of sensory science in the quest to There are, however, a quite a
proteins undergo. understand the sensory attribut- number of new processes of

The advantage or developing es of both flavour and taste. It is which some have already been
countries is that we can benefit also hoped that with biotcchnolo- developed in the food. industry.
from the advances of new gy, it should 1><> possible to design One of such processes is high
research and development with- products that will deliver what- pressure technology which is

~~;k~~'19c:~ 1~~stIO:~~~!La~~ :~~~e~\~:n~~.attributes the con- E~~pi~~ J~~~~, ~~TI~si,I~~~ding
the issues even if fer purely aca- In the areas of food safety, a Irradiation is still gradually
derruc purposes. number of botanical products, being transformed and applied in

Scientific developments and ~I·Ju,ach,.",as",.glcarihica\grengecre'ncl0svl,eo~:,rnOsteo'food preservation. However, 50
advanced technolcg.cs have y .--: b " years after the application of
brought about new jargons which have anti-microbia! and/or irradiation to foods, it is yet to be
make it difficult fur stakeholders. antioxidant activity, More seen as having bcen acceptable to
such as government, politicians, research may need to be done to society in general.
and even consumers to under- identify and characterise the .The other processes like ultra
stand. major constituents in order to be sound, ohmic heating are in use

The jargon of the green revo- able to sufficiently isolate these in such countries as the United
lution did not create many prob- constituents. States and J apan, Sensory
lems. It rightly envisaged that if Biotechnology may also assist analysis and consumer protec-
a country put together n good in. developing foot! processing tion have also taken on in an
selection of seeds, irrigation aids such as enzymes in great increased focus.
infrastructure, research-farmer quantities, much greater than it Scientists and commurucaturs
extension and other inputs, a is possible now, and use that in need to break down some of the
good agricultural output could be the processing of food products. jargon of some of the new tech-
achieved. What about the future of food no logics (and processes) so that

We have old biotechnology science research in the 21st cen- policy makers. the consuming
which involved fermentation as tury? and lay publics can make clear
in bread baking or the making of Everybody has to eat, every- choices and wise decisions.
beer. \Ve have new biotechnology body has to spend money on food, • Dr Lawrence D. Abbey Is a
which involves horizontal genetic so food science and technology Research Scientist, & Augustine
manipulation across crop or ani- research and programmes are an Andoh, a Public Relations Ottt-
mal species to make better economic development activity. cer of the Food Research Insti·
breeds. Then we have genetic They provide the source of lute ot the Councii for Sclentitlc

und Industrial Research (CS/R)


