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Biofortification in food crops
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Biofortificationistheideaof breeding cropstoincrease
their nutritional value. This can be done either through
conventional selective breeding, or through genetic
engineering. Biofortification differs from ordinary
fortification becauseit focuses on making plant foodsmore
nutritious as the plants are
growing, rather than having
nutrients added to the foodswhen
they are being processed. Thisis
"l an improvement on ordinary
fortification when it comes to
providing nutrients for the rural poor, who rarely have
access to commercially fortified foods. As such,
biofortificationis seen asan upcoming strategy for dealing
with deficiencies of micronutrientsinthe devel opingworld.
It is a developing special micronutrient fertilizers and
integrated nutrient management technol ogiesfor increasing
both the density of the micronutrientsin the edible parts

processing, or providing supplements. Although these
approaches have proven successful when dealing with the
urban poor, they tend to require accessto effective markets
and healthcare systems which often just do not exist in
rural areas. Biofortificationisasofairly cost effective after
an initial large research investment — where seeds can be
distributed, the “implementation costs (of growing
biofortified foods) are nil or negligible”, as opposed to
supplementation which is comparatively expensive and
requires continued financing over time, which may be
jeopardized by fluctuating political interest.

Biofortified foods may also be useful for increasing
micronutrient uptakein high-income countries. An example
of thistrend would beresearchinto grainwith higher levels
of selenium, which, amongst other benefits, hel ps prevent
prostate cancer. Researchersat the University of Warwick
have been looking for ways to boost the low selenium
levels in British grains, and have been working to help

of the plants and bioavail ability to humans.
Uses Deficiencies of various
micronutrients, including vitamin A, zinc,
andiron arecommoninthedeveloping India |
and affect billionsof people. Thesecanlead |E¢
to, amongst other symptoms, a higher (&
incidence of blindness, aweaker immune |
system, stunted growth and impaired
cognitive development. The poor, particularly the rural
poor, tend to subsist on adiet of staple cropssuch asrice,
wheat and maize, which are low in these micronutrients,
and most cannot afford or efficiently cultivate enough fruits,
vegetables or meat products that are necessary to obtain
healthy levels of these nutrients. As such, increasing the
micronutrient levelsin staple crops can help prevent and
reduce the micronutrient deficiencies — in one trial in
M ozambi que, eating sweet potatoes bi of ortified with beta-
carotenereduced theincidence of vitamin A deficiency in
children by 24%. Recent efforts in biofortification have
been centered on to enhance the Zn nutrition of cereals
and pulsesto improve the Zn intake of poorer consumers
whose mineral intake depends on staple food. The
micronutrient density of cereal grains can beincreased by
using natural genetic variation for both improved root
uptake and improved long-distance transport to the grains.

Thisapproach may have advantages over other health
interventions such as providing foods fortified after

develop agrain to be used in making bread
4 biofortified with selenium.
Praoblems: Some people, whilenot opposed
. | to biofortification itself, are critical of
N genetically modified foods, including
\\‘f“! biof ortified ones such asgoldenrice.
There may occasionally bedifficulties
= in getting biof ortified foods to be accepted
if they have different characteristics to their unfortified
counterparts. For example, vitamin A enhanced foods are
often dark yellow or orange in color — this for example is
problematic for many inAfrica, wherewhite maizeiseaten
by humans and yellow maizeis negatively associated with
animal feed or food aid, or where white-fleshed sweet
potatoispreferred toitsmoister, orange-fleshed counterpart.
Somequalitiesmay bereatively smpleto mitigate or breed
out of biofortified crops according to consumer demand,
such asthe moistness of the sweet potato, whereas others
cannot be.

Wherethisisthe case, care must be taken to convince
thelocal farmers and consumersthat the crop in question
isworth growing and consuming. Thiscan bedonethrough
improving the cultivation qualities of the plant, for example
making the orange sweet-potato mature earlier than its
white-fleshed cousin so it can be taken to market earlier.
It can a so be donethrough public health education, making
the benefits of eating biofortified foods apparent to
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consumers. Trials suggest that the rural poor “will consume
biofortified versions of food staples even if the color of
the food has been changed if they are educated asto the
benefit”. While other micronutrients such as zinc or iron
can be added to crops without noticeably changing their
taste or appearance, some researchers emphasize the
importance of ensuring that consumers do not think that
their food has been altered without their authorization or
knowledge.

Some havecriticized biofortification programs because
they may encourage “further simplification of human diets
and food systems”, because “(biofortification is) a strategy
that aimsto concentrate more nutrientsin few staplefoods

[which] may contributeto further smplifying dietsaready
overly dependent on a few carbohydrate staples.” This
may seemirresponsible, aslack of accesstoadiverseand
baanced diet isthe major cause of malnutrition. Asaresult
these criticsurge caution, and the use of biofortification as
part of alarger strategy involving diversification of foods
inthe deve opingworld. Advocatesof biofortification accept
this as a long term strategy, but warn that substantially
increasing diet diversity will take “many decades and untold
billions of dollars”, and that biofortification could be an
effectivestrategy to hel p reduce micronutrient mal nutrition.
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