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A better millet for potential iron deficiency

Improving natural iron absorption from iron-rich grains is a better strategy than chemical iron fortification of cereals

RAJASHEKHAR REDDY
ANURA KURPAD

Is iron deficiency universal
and profound in India? Is it
due to dietary iron deficien-
cy? With the Indian vegetar-
ian diet, containing 8.5 mg
iron/1,000 Keal-energy, wo-
men who eat adequately
(enough energy for a seden-
tary lifestyle), should have an
iron intake of about 15 mg/
day, matching their daily iron
requirement (15 mg/day).
Adult men with their lower
iron requirement (Il mg/
day), and those eating for an
active lifestyle with higher
energy intake, are even bet-
ter off. Therefore, dietary
iron deficiency is not the ma-
jor problem. Nor is iron defi-
ciency the common cause
for deficiency anemia in In-
dia; it is only one cause. Oth-
er nutrients like vitamin B12,
folate and protein are also
important. Indeed, anemia
itself may be over-diagnosed,
since surveys using capillary
blood will overestimate the
prevalence of anemia, and
there is some doubt that the
hemoglobin cutoff to diag-
nose anemia is incorrectly
high, overestimating  its
ence.

Therefore, when body

iron deficiency occurs, it is
less likely to be due to an
iron-deficient diet, and more
likely due to poor absorption
of dietary iron. With poor,
cereal-based diets, iron is not
well-absorbed, because of a
substance called phytate that
is present in cereal grains,
which binds tightly to dietary
iron and impedes its absorp-
tion. Similarly, drinking tea
o taking paan after meals al-
s0 blocks iron absorption be-
cause of other inhibitory
substances called polyphe-
nols, which also bind iron
tightly. Chronic body inflam-
mation also blocks iron ab-
sorption from the intestine.
This iron absorption
blockade can be overcome
by eating fruits (vitamin C)
with meals, or simply chang:
ing behavior, like avoiding
tea with meals. Alternatively,
dietary iron intake could be
increased in a natural man-
ner, by eating iron-rich
grains like millets, which will
increase iron intake natural-
ly, and not excessively. It is
laudable that there is interest
in promoting millet con-
sumption in India for adults
and children: these ancient
grains are good for us in ma-
ny ways, and not just for
their rich iron content. They
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Huge gain: Iron absorption was three-fold higher from the low
phytate grain than the market variety, sseeci arsancempnt

are also high in calcium,
zinc, magnesium, potassi-
um, dietary fibre, and impor-
tant vitamins such as thia-
mine, riboflavin, folic acid,
and niacin.

Millets are therefore a
great solution for increasing
dietary iron density, offering
much more than a single nu-
trient to the diet. Replacing
just 100 gm of the daily ce-
real (rice) intake with finger
millet (ragi) will increase the
daily iron intake by 50%, and
calcium by 350%. These are
spectacular benefits, but
they can be offset due to the
high intrinsic phytate con-
tent of the ragi grain, which
could reduce iron absorp-
tion. Even so, this ancient yet
local grain, offering more
than asingle nutrient, should

be a dietary staple, with stra-
tegies devised to enhance ab-
sorption of its iron.

One such agricultural re-
search strategy is to find a
natural finger millet variety
with the same rich iron con-
tent, but with a lower phy-
tate content, to offer better
iron absorption. A recently
published collaborative stu-
dy published in the journa-
| Frontiers in Nutrition does
just that. Teams at the Un-
iversity  of  Agricultural
Sciences, Bengaluru (UASB)
led by Prof MS. Sheshash-
ayee and our team at St.
John's Medical College, Ben:
galuru screened hundreds of
Indian finger millet acces-
sions to identify a grain varie-
ty with low grain phytate
content, but the usual high

iron content. This specific ac:
cession was grown repeated-
Iy over three years, to ensure
that the low phytate content
Was consistent across sea-
sons, without any vield pe-
nalty. Whole genome se-
quencing showed a variation

take can be excessive when
no iron deficiency exists, and
excess iron is harmful: it is
pro-oxidant, with many side
effects, increasing the risk of
diabetes, and unabsorbed
iron can turn colonic bacte-
ria towards an unhealthy

in the phytate transporter  typology

gene responsible for storage
of phytate in grains. In this
unique collaboration bet-
ween agricultural and health
sciences, iron absorption
from this low-phytate millet
grain was then measured in
adult women in comparison
with a market variety using a
very accurate dual iron-sta-
ble-isotope erythrocyte in-
corporation method. Iron
absorption was almost three-
fold higher from the low phy-
tate grain compared to the
high-phytate market variety.

This is a promising and
sustainable strategy. Yet, in
India, the contrary path of
iron fortification of staple
foods is followed. This is a
single nutrient approach that
simply increases the chemi-
cal iron content of the diet,
supplying about 10 mg/day
per fortified food. It is coun-
ter-productive when iron
deficiency is not universal,
and absorption is the pro-
blem. Then, the fortified in-

Addressing the supply
side of iron through natural
means, like improving natu-
ral iron absorption from
iron-rich grains, is a much
better and holistic strategy
than single nutrient efforts
like chemical iron fortifica-
tion of cereals, which has its
own logistic problems, costs
and health risks. As natural
and ancient grains that pro-
vide a diversity of nutrients,
millets, with their high natu-
ral iron content, low water
requirement and low envi-
ronmental footprint, would
be an excellent and sustaina-
ble strategy to mitigate any
existing iron deficiency in In-
dia, while promoting general
health of populations, in-
cluding riskreduction for
chronic diseases.
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