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THE SALT OF LIFE

Spicing up a village school lunch

Double Fortifled
Salt (DFS) is an
odible sall hartified
with lodine and
ancapsulaled iron.
Al 10 giday of daily
consumption of
sall, & person can
recelva 10 mg of
iron per day - that's
around one third of
thir dally
Mqull‘iﬂ'iﬂ'l! ol §rar.
Millians of schoal
children in Tamil
Madu get DFS in
thalr mild-day rmal.

“Up e Pandam Kuppal Le
UP irinda Toppal Le™
= Tamd Provesh

{4l vm mettl il e ERaphY dnfo B
Enndy b, @ Beve o o goow ke M alomact)

OM THE MAP IT'S HARD TO LOCATE
Metakidaram, a tiny willage in coastal Tamil
Madu, with leas than a thousand housensds.
It is equally tough to find it by road, as
you negotiate mies of desolale landscape,
Im this remdla wvillage in drought-prong
Ramnad distict neither agrculture thrives
nor ks thare any ndustial activily of note.
And yel the Govemment Highar Secondary
High School breaks many stemeotypes. Like
most vilage schools in india, you will find
thie odd cow, goal and hen wandedng fraaly
in the school compound, Bul, unike oiher
such academies where sludenis sit on the
floar, heda ihe classiooms boast chais, dagks
and blackboards. Tha school has a compuber
cenire, and has a credilabie pass percentage
of B4 par cent in 10th standard. Most students
continueg up o Class 12, The teachans ane
proud that thema are as many girls as boys
aftgnding he school, with the iotal of 508
shudants split neatly ino 254 boys and 254 girls.
The students iook bright-eyed and cheerful
As tha bell rings announcing hench,
students pour out of the classrooms o queue
up for their moon meal, A pesky goal jains
the children in the queue and butts his way
ahaad, only 1o be pushad away firmiy.
Today, the menu al school is rice, boded
eges and sambhar (a preparation made with
lentis), & meal prepared using double forlifed
salt (DF5), a special kind of sall that contains
both iron and ioding. The hwo micronutrients an
critical for menftal and physical developmaent,
Since 2005, through the Tamd Madu stabe-
sponsored mid-day meal schome, tha school
has bean getiing OFS in &= monthly atons.
As the children aflack their lood, teachar
Bhuvaneshwar reveals that the school has
a lot 1o thank salt for. Tha teachars balieva

Melshicarmn s BEROS @ B0y @ Pl Sy Fual
[Pt tn aprvhbeg milt FrafTry dedddniig

that the maritious mid-day maeal, prépaned wilh
DFS. conribwes to the energelic enthusiasm
of the sludenis (and onsures altendanca),
while the sall factory nearby is fhe genaerous
banatactor of fumilure 1o th schaal. The Taml
Madu Sat Corporation (TMSC) at Valinokkam
akso amploys many of i children’s panents,

Take Jayalakshmi, who has bean working
as a sall worker for the st 22 ywedrs, Har
daughbes, Alaga Devl, attends the governmant
schaol, Cvar 2 500 villagers fnom naighbowrmng
ansas have ganed the security of regular jobs
and can sond thair childman 10 school

Whila industrial salt ks the main production
of the unit, TNSC, with lechnical and financial
assmstanca from the Micronutrient Infliative
{MI), produces both iodised and double
fortdied =alt. MI's DFS program was undar-
takan with the financial Suppor of tha
Government of Canada provided through
the Canadian |nternational Developmant
Agency (CIDA) and the Word Bank. Millions
of children in Tamil Madu are bereficianes
of this peomBring pragram,

in the pagas ahead is the slon of soma
urikkely pamneships - the ae of how iron end
indng wore taught B0 cofdst in a common
compound. And how & Canadian non-profi
omparesabon and @an Indan public secior undes-
taking came iogather o showcase how & pnch
of salt can maks a diffenancs in e has of many

Micronutran initaive m 3
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THE INVISIBLE ENEMY

The global impact of iron and iodine deficiencies
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AROUND 2 BILLION PEOPLE ACROS5S THE
world are anaemic and al least a hail of i s dus
to iron deficiency, according to the Workd Health
Organization (WHO). Iron deficiancy i, in lact, the
single-most common  nubitional disorder  atbecting
the global population, and tha provalence (s dis-
proportionately high in developing countries.

In India, meamy 70 par cant of woman &nd T5 per
cond of pre-school-age children are estimated 1o be
iron daeflicient. Despide making rapsd BoOnOmMic: Singes
in the last couple of decades and being considansd
a giobal success siory, India has Deen wnable 1o
address many of the nutritional deficlencies amaong
its peophe. Tackiing lron deficiency, dspecially, B
a huge challange for the couniry. Ewery year
petween 70,000 and 150,000 woman in inte dia
during child birih, in pan dug to iron deficiency
anasmia (IDA)

DA during pregnancy increases the sk of fetal

Chisdines i @ village sehood in Tam Nadu: &1 pér oee of s in Tamid Nedu are anase, sccondiag lo MRS

growth relardabion, how bidh weighl, hagmorrhage
during delivery and premature delivery. Iron
deficiency can also lead to cognitive losses in
young children, reducing mental abiies (ncluding
). And, inadequate mlake of iron makes adufls,
mathers and bables mone susceptiie to infactians.

All of these impacts of iron deficiency on
individieats can rasull in economic consegquences for
the country. It is estimated that nations sufler losses
of up to 2 per cant of Gross Domestic Product (GDP)
due to fron deficiency as a result of lower productiily
in manual occupations for adults. Eliminating
anaemia would lead 10 up fo 17 pes cant InCHease
in adull productivity in the mast aifected cownires.
Significanty, IDA affects all S0cio-eCoNomic Qroups,

Although nations have tried hard to close the iron
gap, the problem persists. What is needed now S a
drastic intenvention — a solution ke DFS that can
work In tandem with oihér approaches.

e o I



IRDM DEFICIENCY KNOWS NO BARRIERS
Rich or poor, ingn deficiency mpacts evanyone, A
Wiorld Bank paper reveals ihat while anaemia rates
ane higher for the lewer wealth guintilas thay ana shll
high ewen in the wealthiest 4th and Sth guintilas.

INDICATOR WEALTH CHLIBITILE
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RED ALERT ON ANAEMIA!
Addressing anaemia i a huge medical, social
and devalopmenial challenga lor nations all around
the world. Tha most important cause for anaemia
is madequale datany nlake ol irsh, Jdher causaes
mciude poor bbo-avallability of iron n phytate fibre-
rich digl; miections such as makana, hook woerm
inlestations; and standard of Iving.

Currantly, nations have (ned thred magor
sirategias ko mprove ifon nubdion:

» Supplementation — provide ifon Supplements,
especzaly 1o \hose al sk, such as pragnani
women and adolascent girls

s [Diefary diversilication - ncrease tha lran
contand of the dial

= Fortification — fortily common food staples
wilh iran
Howaver, all approachas have some limitations.

Accossibility and pood complance ara inhibiting

factors in tha supplemeantation sirategy, while

eosl and lime taken lof Sighdicant resulls ba
be achieved are limitations of the distary
diversilicabon approach,

Food fortdication has been tried oul in wheat,
no, and othgs carbals with varsng degrees of
success, For any fodificaton vehicla, a challanging
propasiion i@ o lid a eormmon Stapla i & coundry
with a diverse deelary patterm. Reach and supply
also limit fortification’s efectveness.

In addition, there are won absorplion issues,
Even whon high irgn-containing products ang
ingestad, not all of the kon is absorbed, as
bioavallabifity differs bobween foods. Fortfication
wilh irgn also needs technical considarations
because iron reacts with several food ingrodiants.

Weodd over, eflorts have bean on to find &
universal fodification strategy for iran that works,
soenathang that would be as effeciive a3 Universal
Sall lodisation. The challange has been b0 find a
feod product thal is universally consumad which
will nol react with hegh bso-anailabla forms of
iron. In recent years, researchess i Guailemals
have axpeimantad with fortifying sugar with iron.
in China, lorifying soy spwce with ron has met
wilth some degree of success. In India, M| has
develgped targeted appsorches o meat the
macronutfien) reguiremants of childran through a
multiple micronulrient product called Anuka
thai is added to complamentary feod and "Vita
Shakt’, which s added to loods cooked lor
ingtihutional leading programs,

in the successful control of micronutrient
deficiencies, exploration of new options s an
onpoing effor. Though thera (s no one salution
that can address the problam, an integrated
combination of sirategles that work s
imporant. In this millew, the technical break-
through achieved in lortiying bodised salt with
iron and therely delivering a double dose In just
ona tiny pinch is an axcitng develapmaent that
holds promise with a potential for universal reach

o . Around 150 mdillon
people in the country
are sald 1o be aiflicted
with lodine Deficiency
Disorders.

loding deficiency
results when iodide
intake is <20 pgidoy. As
in iodised salt, Double
Fortified Salt also
conming polassium
lodate nimed bo provide
100 per cent of the daily
requinement of lodineg,
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SOLUTION IN A PINCH OF SALT

The birth and development of double fortified salt

“The Sall of Patience seasons averything”

FROM THE DAWMN OF CIVILISATION, SALT HAS
played & key role in human lives: in shaping our
hisfory, our Bconomy, ouf polilics, our cullure and
Our iy Chvilisateon,

Today, this basic compound, which is found in
plenfiful quantities across the workd, also Gelvers
Me-suslaining nuirients like iodne fo billions of
poople. 5ol has been the vehicle on which ong
of the world's most successiul public health
campaigns — the Universal Salt lodisalion progeam —
has ridden.

In just bvo dechdes a major proporton of the
warkfs salt has been iodised. Whal this shows is
that sall is the only true exampde of a food that is
globally fortifiable, which can reach one and all.

As  Venkatesh Mannar, President of the
Micronutrient Initiative, says, “Practically averyons
uses sall, making M the most natural vehiche o

fotification. Also, thera is & very namow band of
consumpdion = ned more than 10 1o 15 gm per day,
&0 Mhers = little danger of overoonsumplion,”

There ane soweral advaniages of using sall in
iran lortdication. For ecxample, in india, alihough salt
iz processod i mulliple locations, it is all within
a manageable geography. Ningly-seven per cent
of India's safl & produced in just thres stales -
Gujaral, Tamé Nadu and Rajasthan. The same ks
trug in many of thie workd's salt producing couniries.

A staple in most kitchgns around the globe,
salt is also relptively inexpenshe. What's mane,
people use aboul the sama amounl every day 1o
flavour thasr food, whech means thara will be a
consistent delivery of nuiriants thal the salt camies.

Significantly, the Codex Standard Almantariug
Commassaon (created by FAD and WHO in 1963
o establish giobal food standards) permits the use
of salt-as & camer for nutrents incheling non,

So, given all these benelits, why hasn salt
boen used all these years 1o deliver fron and
other kay micronutnents?

The idea has been around sance 1969 but i
has taken a lot of ime to develop a commercally
viahle technology whane bath irpn and seding can
coaxisi m sall ina stable o

THE SCIENCE BEHIND DOUBLE FORTIFIED
SALT (DFS)
On paper, adding iron i3 sall iooks & simpla sofution.
But as Mannar oxplains, “Intnoducing iron 0 Sal,
especially iodised salt, adds a complexity one
can'l irmdgens.”

When food enginears first tred to fouify lodised
salt with wron, & bioad amay of chemical, lechnical,
and crgancleplic problams cropped up inchuding:

Foad Technahogy The idea &l warking
owidl publishas on doubile fortities
artich aboul Tha % proposed by
possibdity al delnmaring Weniabesh Mennar
millipls meErGEalITHEIE, o Hhe Uiniversity
through salt ol Torcela

6 = Micronutrient Initiative

H.[mm
mm nupport for U of Ts DFS
Initatree a8 Executive peamis progect
Direcior and brings ihrough grants from
DFE project bo Mi this Canadian kyisrnaiscsnal
Dervedopmant Agancy
sl the Wodld Bank
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® [Ingtababty of iodine compownds in the presencea
of ifon and impurities in sall

s Cicdation of fermous compounds

= LUnaccoplabla colour formation, Water-soluble
iron compounds, which are the most bio-
available, react with moisture and impurities
in zalt and develop Bn unappealing colour
and tasta

= Matural damk colour of some iron compounds
thed are nil dcceptable

But npenuity knows no bemers and, as a
resull of concoried research, Scionisls had
acheeved & breakthrough method to overcome
all thiasd challenges. Inlonaslingly, SClontsts wong
working in parallal on DFS technology in at
least lour diflerent places - Linieersity of Toronlo
in Canada, the Mational Institule of Mufrition,
Hyderabad, India, Swiss Foderal Institute of
Technology (ETH), Zurich and at the Akzo MNobal
labs in Sweden

The Micromsrient [nitiative worked with tha
University of Teronta (U of T) program and
arranged financial support as well as technical
impul,

On the research front, the project was led
by Prol. Levente Déosady, Professor of Food
Enginearing, Department of Chamical Enginearing
and Applied Chemisiry, U of T

Essentlally, there were two slages mvolved
in thir process of double faritying salt, The first
slage was o develpp and produce an iron
premix, Tho next was the preparation of the
double forified salt itsalf.

Under Dr. Diosady's gusdanca, as ihe
regaarchers sal oul to work bo create an iron
pramix, the firsl task was o identily a suaable
tron compound, The team screenad more than
10 iron compounds belorg seding on Termous
fumarate. This compound was chosen as if
was comparabie 1o the standard loorous
subphate in bio-avadability but did nol have
HE sirong flavour, Ao, a roview o scientile
literatura showed that ferrous fumarate was
an irgn compound commonly used in lood
applications as well as In iron tablets that
were baing prescribed by doclors fof preventing
and treating anasmia.

The next task was fo identity an agglomeration
technique 1o bring the paricle size of the
ferrous fumarabe, which was too fing, close o
that of salt.

The final sk was o comd up wilh & method
of ensuring that lodine and iron sleyved separala.
Initially, he scianlists worked a1 crealing a
bamiesr argund odine, but efier some fime thay
abandened this approach and lumned thesr
attention fo iron nstead. Aler trying out many
fmatfids, ancipsulabon or coalig of iron was
found 1o be the best process to achieve a stable
and accapiable pramix for the production of DFS.

Subsequently, food enginears worked on
improving  the product performance by using
small guantities of siebilising and colour-
mimsking compounds

Ower the years the iron premix formulation
was fudher fino-tuned at Glatt Air Techniques.
Mew Jersay, USA, where il was pilot tested Bor
commaercial production,

The final prood - acceptance by consumers and
perceplible Imprévermems in hasmogloban levels
after consumption — came from controdled trials,
discribad in laler pages

W 1999  § 2000 |
Technical probiems Tests on Cormumet secsptability

are oWErCOma and BiaavEiabalty of

A suscaanful Danver i iron and D,

cronted betwson won ineluding absaration

and ioding thsugh beats im humass
ENChpaLlELn

Tests cn afficacy
bEdth in Bangladein, of ihe DFS @ preveniing
Ghana and Oustemals AruiEES B ROl My
succaislully show dhe ASETE WirEn nd

OF5 & scceptabie whan Eheir children in Ghana

issael in & varksty of
Iatal leads

Encapsulstion Process

“Wa finally solved the
prablem ol keeping
bodine and iron
together in the aall, by
borrowing & technigue
from the lood Indusiry
relerrod io as
rrilcroencapsulation.
The proceas involves
spraying iron particles
with stearine, &
vagaiable fai which
creates n prolective
coal and prevents the
iren from reacting with
the lodine, ™
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FROM THE LAB TO THE FIELDS

DFS passes the test with flying colours

BY 2001, A VIABLE IRON PREMIX {ALSO CALLED
DFS pramix) was ready for scale-up - all the majos lak
besis had boon doni and the product showed excellant
rasults, It was time now for a stuation assassmeant and
riove 1o the feids. Nigena and Kenya were selected
for fiekd testing as the sall produced in thase two
countries met the quality requiraments for DFS.

Salt proguecars in these countries participatng in
thi: program were provided with assistance by MI, in
coltaboration with UNICEF, o pracure the equipmmeant
RecEasany for the premix addsion. Support was also
proviged for mixing and quality control.

The loridication process = axramely sampla — the
technology has been conceived in such a way that
any salt processor who produces iodised sall can
irmpdemiant it at his or her and, by invasting in simpba
blending equipment. The DFS premix i added o
the lodsed salt just before the packaging stage.

T gt trud gt vl o om0 Bl S0 0 Ky Slage
in the bending process B 10 comectly weigh and
measure e prerex, For oample, the DFS poomix
containing encapsulated ferrous fumarale s blended
with iodised salt al a ratio of 1 to 150 10 produce DFS
containing 1,000 ppm of elemental iron. in peactical
bevrnes, 1,000 ppm of iren provides 10 eig ol ifcn
per day at an awerage salt consumption level of
10 giday — that's arownd ong hird the daly requinemsint
of ircn. The technical team aiso took imlo Bccount
tha recommendalion on reduced sall ntake and
standardised the procedures, For example, i a
populabion's sail intake averages 5 g'day the blending
ratio of premix 1o =88 is kept at 1 1o 75 o prowvide 2,000
ppm alamantal iron o maintan 10mg ol on par day.

vanous locations in Henya and Migeria. The
obgactiva was bo evaluaile the appearkncd and thae
acceplability of the DFS in local foods. Maore than 100
consumars participated in the sensory avaluation in
each eountry using owver 20 local food recipes.

The findings indicaled that the DFS compared
will with the controd (local) sallt in ks sensory
atiributes excapt in its appearance, whaore the
control salt was skghily preferred. All the dishes
wara found to be accepiable o 1he CONSUMGS.

STORAGE TESTS

Sorage wWals wede camed out o undedsiand the
produci quality and slabity of DFS at laboratory
room temperalures, accoleraled lemperaiures of
enwironmantal test chambears as well as during typical
desiribution netwarks in hot humid climales. Duning
a shedy on distibution and storage i coastal and
high land zones In Kenya, packets of DFS ware
transporied in sealed polythens bags, with a datakegger
device for mondonng temparature and humididy,
Moniforing was done throughoad the distibution

SENSQRY TESTS chain, from the ol manuiacierer’s faclty 0 the
Sengory acceplability irials were cared oul in consumer. Observations after three months showed
20§ 2002 m-

A1 iha Bih H'nrl:lﬁl Research confinues on masking Finld trials start

Eympodiven, M unvails this colour of Rerrous Tumanits in Mageia prm#

its. First DF5 producl {ron compaund). By end 001, and Kenya premix ol Glatl

- (1.
arsEapaLcated |pine Rarmtaion """m ML,
withoul disnipting axisting sat
R PRCTCE
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that thie encapsulalion of ion prolected both the
ioding and fermous on during destrbution and retail
in typecal ropecal conditions. it was obsensed thal
evan dunng adversa cématic condiions, mos! of
the lerrous iron was retained with less than 17
par cent oxidised 1o femc state. A paralled slabiity
sludy in Migera's coasial and noetherm haghlands
ovar a fie-month penod confirmad that tha DFS
was giable with over 7O per cent inding retanton.

More fecently, a 10-month stedy in India by
&1 John's Medical College, Bangalore, hag shown
that there 5 no diferencs in iGdne stability
batwesn the encapsulated ferrows fumarate
(EFF) based DF5 sall and dsed sall = both
sahts (with 1.8 per cent molsure) lost 20 per cent
of thedr iodine contant alter § months.

BIO-AVAILABILITY TESTS

Initial tests on absomption levelds in healthy adults
by the Departmanis of Pasdiairics and MutriSonal
Sciences, Unkversity of Toronbo, on =all fonified
with npof-ancapsulated Farmous Furmarate and
encapsulated iodine, had shown thal both tha
radnents ware well absorbed, In 2000, a shedy in
Ghana established thal the DFS was effcacious
in meducing the prevalence of anaemia in childran
by 23 per cend over an eight-month perod. Lalar,
whan A was decided o encapsulate the iron
compound instead of jodine, an addiional bio-

iy B ey’ Slpaical Codege, Banpakee

Faderal |nstiute of Technology, Zurnch. Siudy
nesults showed that encapsulaticn did not reduce
the bic-avasability of the iron compound.

in India, conbolied trials ware conducted by
S John's Medical College, Bangalore and Swiss
Fadoral Institute of Technology in 18 wvillagas in
Anphkal Taluk, Kamalaka, where families were
randomly assignad 1o rocedse oither iodisod salt
of one of the two types of DFS. Hasmoglobin,
iron status and unnary Bding were measured at
bazeling, fhve monthe and ten months. Results
showed that aliar the 10-month intervantion peidd,
the DFS signilicantly improved the lron stabes in
childrien and reducod the prevalence of anadmia,

CONSUMER ACCEPTANCE STUDIES
Wil consumers be wiling 10 replace odised sall
with OFS? indepandent stedes conducted in Africa
and Intha say yea b Kenya, conaumes (asts weane
conductad at three silas: urban ardas of Nadrobi,
a ruzal afea in Mombasa, and lood aidrefuges sites
in Kakuma and Daadab camps, Consumars ware
provided with DFS to be used in thedr daily cooking,
whilia those in relugee camps had thedr regular salt
substituied with DFS in their food basket for three
months. Respondents wene asked abod asie,
colour and overall scoepiabdity, Results showed that
bath colour and tasto atirbnAes wers acceptablo
in all fhree areas, and replacing regular salt with
DFS did not affect the salt consumption patiams.
Meamwhie, in India, 8 threa-month study was
conducted to investigate the acceptability of DFE.
DFS was compared o the acceplability of iodiged
sall in two villages in Haryana. Crearall, while both
galts were wall accepied, odised SAR was he
besl prefemad as it was closes! in appeamnce,
codowsr and taste 1o ihe sall already o use by
the community. Sanscry thaks 1o investgale the
acceptabiity of the salts in prepared dishes lound
no major diflerances in the preparations cooked
wilh edhar ol the safs. When the impostanceg
al the iron was explained, thera was a ganaral
willingness in the community 1o buy the DFS al a
npminally highar prsca in view of its hoalth banatits,

Varigun lesis and
studies carried out by
Mi and indepandent
agercies confirm that
tha OFS is:
Stable during
storage and
ranspartation
Blologically
available
Accepiable 1o
CONELUMBSE
Effective in reducing
iran deficiency
158 TilgplHi}
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THE MAKING OF DFS

Producing salt is a relatively simple and inexpensive operation

Salf production at the
Valinokkam plant of the
Tamil Nadu Salt
Carporation, lrdia

“Salt is bam of the

purest of parents:

e surr and e S
- Pythagoess (T8 - B0 BC)|

10 ®m Micsorutrent Inikiative



A VIABLE SOLUTION

Benefits far outweigh costs in the DFS program

Using various
econamic models,
calculations
suggest that the
banefil: cost ratio
for bong-term iron

foriification
programs would
range from 8:1 1o
38:1, the latter
including the
discounted huture
benefits attributable
to cognilive
improvemants.

IN 2008, A GROUP OF WORLD-RENOWHMNED
ecomomists ranked food bonification with micro-

nutrents (vitlamins and mingrals) among the
fop thres intemational developmant prionities.
Specifically, lorification with iron and isding,
two minerals that arm needed in s=mal
quantiies in daily diels, was ranked as a
top public health intarvention poority lor
COURES USing benalil-cos! anahss.

The cost of forifying salt with Fon and
wdhing will mean spending an addional 20
cenls per parsaon a year Mot a significant
armpunt, on e surface, And, yel it ywou
considar this means polentislly ncreasing
the ralall prce of sall by 50 per cent, than
the o8l assumes significance — especially
TGl ICvw-IMCOMG Consumans, Linless of coursa,
this cosl is subsidized by the governmeant,

Hiorarenogd, Il val widigh The addstional cosis
in the contaxt of the benaefits of providing
iron 1o populatons thal are deficiond, this
amaund books nsignificant.
iron status of daficent adulls impeoves thes
productivily in heay mamsl Bbosr by up o
17 par cent and in lght manual labour by ug
1o 5 par cont contribuling o improved incoma
genaraling potential, Stedies also confirm thal
children with adequate ron Slatus intaract
betier with ofhers and hawve imgooved cognibion
# wall 4 pedorm bettar in schood, and hance

thi pobantisl o heghar [ifatims ncome.

Although DFS cannot be expecied 1o
replace iron lablats, powdars and syrups for
young children and piegnant women of
dewarrning drugs Tor the most vuelnerable,
&5 & complemeantary approach, it s a highly
cost-affective way of addressing iron
deficiency anasmia, This was the conclusion
reachad by an indepandant review lad by
external expers from the Fredman School
ol Nutition Sciences. Tulis University, USA
and a technical eonsuftant from Soulh Alnca.

The most compalling argument for using
DFS a= a siralegy 1o combal anasmia comes
from using the PROFILES modal, developed
by the US-based Academy for Educational
Developmant. A folal of ¥ million perinatal
deaths annually are aliributabde o iron
daficsency anaamia in fve counties (india,
Bangladesh, indonesia, Kenya and Migeria)
Whan econamic losses ane caloulated, tha fotal
vl of koal producthty dul o ansimic adults
comes (o LSS 3 billin and adding lost fulure
producihaiy afifiutabie o children bhngs the
patantial economic kkesas 1o LSS 4 bilion.

Using & opnsondabive way of prsdicling
atirbutabla to DFS in this progect, the model
predicts prevenling 43,000 perinatal deaths/
year dua o impgvoved iron status and gaining
LSS 293 million'vear a5 a resull of mprove-
mants in curment and future productiviey.
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BRINGING THE TECHNOLOGY TO INDIA

A cost advantageous move

[

THE MOST SIGNIFICANT DEVELOPMENT OF MI'S
DFS program has been the successiul transher
of DFE premix manufacturing technology to India.
Uil 2003, the DFS pramix was being manulaciuned
al Glatl Air Technigues in the LIS, Howaver, in ordar
o biing down costs, so thalt the OFS produced
would be within reach of the largel population
wilhin the bottom quintide of society, Ml began
exploring other locatlions,

Mumbai-Dased Pam Glall Pharma Technologios
Pwt Lid, a poind vendure between Gorman firm Gilatt
and Indian firm ACG Worldwide, emargad as ihe
mos! sullable collaboratee. A leader in fluid bed
processors and lablet coaling systeams o Inia,
FPam Glait already had the equipment needed
b rmake th irgn prem formulation.

In early 2005, Professor Diosady from the
Univeraity of Toronlo, with a team of M stall and

12 W Micronutrant Initiative

Fhulfised Bed Froceasor and scorssory ment uded for [T Sgomivaion snd ancapaulaton o @ S0 rompeusd

consultants, bed the technodogy tranafer, which
was swpnsingly smooth, “Within fwo trials, we got
the product qualty rghl,” says Dr. Shirish Dhande,
S5 Vice President, Operations &l Pam Glat

Manufackuring of premix staried in March 2005
and since then production has been continuing on
a regular bDagis. Bringing the technoiogy to lndgkn
has maant huge cuts in cost af premix manufaciure,
even &8 the sama siringant quality control standands
are being mel. Now the addilional cost of adding
inon o iodised salt i LISS 004 per kg of salt,
Research is underway |0 examine ways 1o furthar
reduca the cost. Pam Glatts DOr. Dhanda
says that if more volumes of premix are producad,
then cosls can ba browght down.

Essentially there arg ten stages in OFS premix
production
= Sourcing raw materials; This inchedes ferrous



fumarate and stabifising and coaling agents.
Only pharma-grade malenals of cerified
quality are used

Salution preparalion: This takes about ong
howr and is done In preparalony vessels
Granulation or agglomeration: The solution
is fransfarred fo fusd-bed processor whera in
a five-hour-long process, the particle size of
farrous fumarate k increased

Sgreening or sieving: Using mechanical
filters, each baich of ferous fumarate that
amarges from the granulalion process is
checked and oversized parices rejected

Hot melt solution preparation: H lakes about
one hour 1o prepanre the solution for coating
the lerrous fumarato

Hot meit coaling: Thiz encapsulation process
again takes place in the fluid bed processor
whare all the particles of iron are sprayed with

the coating agent, and takes abowl 90-minutes

s Screening parlicles: Again padicles are
sipved. This takes about hall howr Oversized
parEcles arm rejecied

= Biending: Premix from diferent lois are
blended and separated in ona 1on packs

= Quality testing: Stringend lesis are undemaken
te check for ingn content as well as microbial
contamination and othar qualily paramelans

= Packing: The iron premix is waighed and
packed in 50-kg food grade polybags

Today, ihe Pam Glait facility has the capacity
1o produce 200 kg per day of iron pramix, averaging
mhowt 4 tons per month, The company plans o
mcraase ils production capacity up 10 500 tons of
premia par anngrm, The MI has also tranglerred tha
tachnology 1o ancthar company in Mumbal which
can produce aodRions] premix f reguined.

DFS Premix includes
EFF, soy stearine,
titanium cloxide,
hydronypropyl
methylcellulose,

and sodium

hexametaphosphate.

The recommended
shell lite is 24 months
from the manulaciuring
date in air-tight packed
condition,

Light gray coloured
coated granukes

14-16%
250-800 microns

40-80 mglg
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To prowe (hat mass fanificalien threegh DFS among the most
wulnarabds Is o wiable strstegy, Ml undetosk a pllef project in
Imdia n Tami Nada In partrership with the Tamil Nadu Saiy
Conperation (TNEC), a state governmand sndensking. THSC waa
chopen by Ml as 8 sullable partrer a5 it had the Inferast, AEChkBEry
capacilly, scule and disiribulion muscla to supply to the Eerget
group of beneficiarias 81 tha Bottom of the pyramid. Since the OFS
lschnology was slresdy trensferred 15 Indis, it made senss 1o try A
g firl in Eha coundry.

Sgrakd aver 5,000 atres, THSC prodeces aboud 150,000 fons
of Industrial snd lood grades sall. Significantly, lor lr's OFS

| progrem, THSC wes slready supglying lodised sall fo the slate

goesmment's mid-day meal pragiasn, The 4Lie goavernment

| suthorities were amenabie to the kiea of replseing the lodised san

with OFS,

Tha project eommenced In 2004, whan Ml squipped the THSCs
Vallnokkam salt menulschuring lacility with blending equipment for
production of DFS.

Tha firgl batch of OFS was initislly distribuied ba seven snaemis-
prone disbricty in the wlabs - Trichy, Mikgiris, Salem, Namakiksl,
DFmrmapar, Karud ahd Padarmbubur, Yery scon, production was
scaled up and DFS begen reaching ol 28 diztricts of Temil Medu. By
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D008, THEC wad producing 100 fons of DFS per month beneditting
8 milleon atudents thaough the bbkd-Day Meal Scheme.

Alienugh Tamil Nadu ks absve avarags parfermancs in varkous
Fealth parameiers, nuirition continues [o be & challongs in the
wiala {eee boxl The DFS pilof program was considenss sapecinlly
femkible in Tamil Nody Because not ondy was this a big sai
progducing inbe bud alss had @ seccossiul méd-day meal program
(il was sni of the ploseers 8! he sckasl maal pragram in Indis).
Also, reaching oull o youngsr, pre-schacl childnen fnam low-intomes
groups was feasible in the stals, os Tamil Hedo had § good netwark
& Imipgrated Child Dovelopmand Schama (ICDS) Cenbras {Rrdwh
BE ANGRAWSITE].

I BDDE, THEC sleo managed & gel & comract 16 supply DFS for
noon meal programs lor & limdlsd paricd im naighBauding Kemataka
and parts of Andhera Pradesh.

Iin just feur years, the program has demonsbrated that it is sasy
v ineegrabe addfion of OFS with alher on-going governmaent
programs swch a8 Moos Meal Schemen, and ICDS as well an the
immanss polantial for soabe Up IRS1 SdEtE.

For nglance, the THSE has beon in s wilth the fisis
governmant’'s Public Distribution Services (PDS) sysiem o make the
specinl aal avallabis a1 &l PDS oulieds (where most of the poorer




secthon shog for their ratiens). This meve wolld axband
1k covarigs 1o adull populationn as well, including
waman of ehild-Bearing sge and gregranl and lsslalng
WOMEn wWiho ire pariculsty vulnerabls to ron oeliclency
anaemia. THEEC oficials figure that over 10 million adulls
can be reachesd by distrinding throwgh PDS.

The scaln up possibdilies do net and thare,
Eventually, ihe idea I8 1o reach oul o middie income
irough socinl markeling approach. Offce canlesns ol
powernmant undertakings and peivabe sector firms can
slne be encowraged fo veo the DFE salt

Achisving higher volumas will aleo kbelp THED lowdr
i costs of OFS. Opefating with a subeidy, THSC could
riskch the apecial sal o schood children ol & Bdoitiomsl
cosl of 1 pates par meeal. Hownewer, wilhoul the aubsldy
e coOSf will b subsianbially higher and the siale
gevemman] endsdtaking is brybng 1o find sclulicns so
that it can slill provide OFS &1 an afesdable rabe, without
ingisiFimg Mossas &l ila end

s s8ill sarly days in the program, bul ihe resucis
and oulcoann hare already provided an encoursging
muosiel bo fnliow,

THE IRON CHALLENGE IN TAMIL NADU |

= T3 por cent of children 6-35 months are
anaemic; 4 par cent severaly anaemic

= Anasmia iz widespread in evary group in
Tamil Nadu and irrespective of age,
gender, wealth, location or education
* Garks = 61 par cant & Boys = 67 par cent
* Urban — 65 per cent & Rural — &3 per cent
" Lowas! household — G4 per cent
" Waallhy housaholds - 52 per cont
* Childran whasa molhars hava no
aducation — 67 par cant
* Children whose maotiers are educated — 57
per cend
" 53 por conl of women &ge 15-49 anaermic
* 50 par ool pregnant wommen and 59 por
cent breastfeading mothars anaemic
* 17 per ceni man BNaEMIC [Swawes: NFHS-3 3008

Cost per ton -
Rs. 5,000-5,500
Cost per gram -
0.50 paiso @ 2g
saltichild, it works

out 1o 1 paise
pr maal

Low cosl par person
to recab & regular
dose of iron

Easa of inlegration
info on-going
programs

Ease of monitoring
impact through
surveys and studias

o
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A CHILD CARE CENTRE IN INDIA SPREADS THE MESSAGE

16 = ibcronuirient indiative

Ma] B lar frgen the Mesnakshd lemple, tho centenplece of
Madarai igwn, 81 Children's Cardre Mo, 164, little Divya is lesming
e alptsbal Blong with 34 albher hildian, Since marming the
children at this government run angemwsd hivs been kep? bury by
IBviir leachars P, Sankaramnal, K, Rukmini and R, Thesrthakasai,
wiht Bawd been loaching them songs s well s putiing them
through a sot of phyaical exsdcinne.

Lumch ks & iad delryed today, and e children, who aae in the
-5 ape QrouD, are HTing craniy. Bl aven & 1B kikiehd (e dos and
lentl mix) s sorved, the famished kids do not stisck It bod it &6
Al & afgnal from tha leschers, Bhey closs their eyes and recite &
prayes snd snly than sl about sating.

By b Timae lunch s over, Rajealwari arrives 19 pick up Dbrya
She is a housewdlo and lsaves Divya hers oaly in the marnings. The
rurtritious mid-day meall is an moenbive Tor her 1 bring Divya bo tha
child care contre. Rajeshwar in owaee that Divya geds & special sl
i had mbom maal, She iy the anganwed’ workers have iold alll the
parants sbowl M, and even did tha iSding tasl in frant of them. She
nisc srys she and her husband K. Jdenakiraman iried getting The s
at the kscal PDS owtiet but wene told it was mol el avallable
“Wahirver 1l becomes available, | will surely swilch bo ihe special
wall,” ahd Sy

Thee amgansedl coshol 5. Sadcis and M, Manimekbalaya, who ars
liglanang in, chia in with teir Bl when they sagely tall Fajestmar
that the sall should be sdded bo Toeod preparsticas (owards the end
wmnd not right at the beginning of the cooking process.




SCALE UP STRATEGIES: THE WORLD

Building up momentum in high burden countries

WITH ALL THE FIELD TRIALS, EFFICACY
stuedies, acceplabllity tesis and pilod runs
proving Successiul, the time has now come
o bulld up momeanium on a global scale on
tha DFS strategy fo tackle iron deficiancy,

The uliimate aim s to provide access o
DFS to 1.5 billion paople in the 30 couniries
with the largest deficient populations.

As tha lable on anfemia bundan in salect
couniries shows, there's greal potential for
adopting DFS in many dovaloping economies.

But since it will pose a programmatic
challgnge to ventura indo all 30 high burden

Doubla forification
of sall calls for
rriult-sectonal
collaboration

et rwmin

Sclantific
community:
Coma up with
sofutions and
lechnology

countries al once, to begin with Mi proposas
to establish commencial production of DFS to
covar 20 per cent of the population cumantly
consuming iodised safl in five countries.
The countries proposed are India, indonesia,

The geographic scope of activities is
expacted 1o expand as more counlrias show
inarast in introducing DF S,

Governments: Bangladesh, Kenya and Migena, to hopelulhy In the five kdentified countries, the
Advocacy, reach 250 million people over an iniifial challenge before MI is to lacilitate a broader
resources and period of five years. Sr Lanka is anothar adoplion of DFS by salt producers and
program suppor country poised 1o infroduce DFS making use  pubbe distribution programs and 1o ensure
industry: of the post-Tsunami opporunity, where salt  that tha supply of DFS premix does not
Production. indigation infrastructure is being upgraded. kng behind the growing demand during this
technical Input, EXAMPLES OF COUNTRY POTENTIAL FOR DOUBLE FORTIFIED SALT
o e and Country [ Ansemia Anssenia Anmual | Houssholds % of markst
markating [ PrewEMLE B N PegulremsniE EeFEming ranefed by DFS
o Ly in childeen pregnant woemen ol ediske s sdequabely  gualty End Medam
organisations: : i il O . BB st OO s SO
Conaimer Asia
aducation to Hangladesh 550 3640 o 0.1 ™
creale demand Chirai 184 205 £ (00,000 28 ‘80
pull Ins TAB $1.0 5000000 | 803 )
NGOs: To play Sin Larka | ] ne 124,000 - 5
ihe role of Indoradul =3 e |  &r0000 854 50
advocacy and Myanmar | 4TB | aa | w0000 | a4 | 80
croate awaraness Nopsl &9 | &1 | wogoo | e28 -
International Pakstan | saa T BS0000 |  wa | 2
Biliateral Adrica | [
Agencies: Keewn 0.0 FeY 85,000 s08 an
Funding, Mozbmboue | 708 s sao00 | 6o | T
A Vb | @0 | ws | e | s | s
peryd g e b y— [==heo=—1 o | 370000 a1 5
lr-i|l'|'|l'lE e e e —_— —_— — — — —
Mica | ms | 263 | 10000 | 624 L
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sansiive panod of iechnology adoplion.

5o, whal are tha posshle sralegias lor scale up?

The success of ihe Unhversal Salt lodisaton
program provides a few clues. For any mass
campabgn to be suvccessful, it requires &8 buy-in
from not just govemmanis, but from one and all
and & multi-sectar concered approach. For effectiva
an-the-ground implamentation (sae graphic balow),
a host of people need 1o gel involved,

In the loding campaspn, & major muli-sectoral
collaboration ked to significant impact in reducing 100,
Matonal govemmants, salt compangs, bodms such
as UNICEF, Kiwanis Intermateznal, Ml and a range of
intdrnational paninans worked togoihar 1o ancourdge
industry worldwide 1o lodise all salt produced for
hurman &nd animal consumplion. A public investmant
of only LSS 400-million leveraged privale investmeant
of niardy USS 1.5 blion over a 15<0ar period,
resulting In expanded access o lodsmad salt of
mang than 70 par cent of the global population,

A simiar multi-sectoral  coliaboration  can,
therefore, be expacted to pay off in the case of
tacking iron deficiancy through DFS.

THE SALT PROCESSORS

First in tha chain are obvicusly Sall procassors. Sincg
mosat countres already practice lodme forification,
double fortdfication of salt can casily be introduced
with minimum dismiption 1o the ewsting practices
and systems i place. This i ond of the reasons
why the DFS premix formulaton selecled by M
contains only encapsulated iron. The encapsulated
iron premix can be readdy added bo lodised sall
withoul changing local iedisad sall production,

It Is BRcourageg 1o node thal increasing numbers of
safl manufacturers are upgradsng thair lacilites
to produce highes gquality sall, which, beyond
incraasing the commarcial valea of the salt, would
make it sultable for doubde fonificasion. MI, in its sal
icdization support programs, is actvely encouraging

BTN (RSP IRALAIN O [OORINIGEIrE 1RSI FiTTY 1% Julo
e Eriale gl o Tl el nen daioe DFF N el ol
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thisz ‘modemisation” of salt manufaciuring. The sak
industry also has a major roéa o play in prowviding
technical inputs, resources and marketing.

GOVERNMENT

Govermmmants have a critical rolé to play In tems
ol adwocacy, resQurcas, program suppor - and
aven implomaentation of poverty targeted programs,
Creating a national policy and regulatory framework
will pava the way for systematic iImplemantation

INTERNATIONAL BILATERAL AND
MULTILATERAL AGENGIES

Wielding significant miluance globally, and enjoying
greal bandwidin witn gowermnments, nternational
bilateral and mulifatersl agences ame important
players in public health campaigns around ihe
world. From raising funds to advocacy to infermation
and training, they can play an impoant rolia in
scaling up campaigns to global levals,

LOCAL NGDs

Sirong aclion al the grassrooks {5 needed for
the success of any public program. This is whara
local MGOs have a big role 1o play — i mot just
advocacy and crealing awarenaess, but alse in
implementing and monitoning programs.

MI'S ROLE

Going bayond s inital role of lechnology transiar

and policy advocacy, Ml is now driving action through

a sarias of collaborative efforts. Ml envisages a

catalytic role for fisell o the DFS scale up effors,

Ona whene i will ba the nodal paint in building linkages

across govemments, sall mdustry and mplementing

agencies. Among other things, MI intends 1o

= Reach 250 millkon people over &n inital period of
five yoars wilh a particular focus on the mosd
vulnerable, and secure sustainabllity thereafer
on a commevcial basis or throwgh inlegration o
health mierventions for vulnerable populations

= Transler technology for the produclion of DFS
pramin: b developing countnes

= Build the capacity of local salt processors o
adequately forify salt and to market DFS to
wulnerable populalsons through commercial and
public distribution channels

s Ensure adequate supply of DFS pramix to
gmengency and school leading programs anound
the weorid

s Catalyse the uptake and investments in scalng
up national DFS supply in more countries

* |nvest further in R&D to conlinously improve
outcomes and scalabdity of program




CATALYSING CHANGE THROUGH COLLABORATIONS

MI's role in eliminating hidden hunger

Al the UN General
Agsembly in 2002,
govarnments had
pledged o reduce
fron Deflclency
Anaamia in wemen
and children by
1/3rd betore 2010
and o contribule to
reaching the
Millennium
Developmen! Goals
Can DFE lead the
wayF

JUST AS DOUBLE FORTIFIED SALT IS A
story of co-euistenced and collaboration
{who would have, after all thowght that fran
and |oding could leam fo liva fogether),
working to eliminate hidden hunger, or
micronuirien! daficiencies, Is a story of
successful partinerships.

The Canada-headquariarad Micronuiriant
initiative, which has offices in Asia and
Alnca, B a non-profd organisation that is
dedicated fo ensunng thal the wodd's most
vulnralli - especialy women and children —
in developing countnes gel the vitaming and
miindnals (hiy ndad ko suniva and thrive.

Mi not only develops, implemants and
monitors  innovative, cost-eMective  and
susiainable solutions fod hidden hunger, i
fgo olien acts as a catalyst for change, N
has driven action n many mmporiant child
surdhval, child development and mabtemal
health programs anodend the ward,

Far all al thesa complex programs, M

has used the partnarship route fo progress.
M| beleves in lorging partnerships with
governmants, indusiny, local networks,
slakeholders, and prelers the collaborative
approach o eliminate hidden hungar,

In developing the DFS strategy, MI
hopas 1o bring together and catalyae many
players — be it the scientific community, the
govammant, the industry, consumer ongani-
sations, the donors of the NGO bodws - inlo
action, A start has baen made, but many
more coaboralions ang nesded botora tha
DFS project can pick up the scake and
momenium of the Iodisaion program

Also, DFS iz bt one toxd in the ongoing
baltle against iron deficiency. A comple-
mantary approach using mottipla lools will
be the most eflective strategy in tackiing
this sarious global nudrition problam,

Thae larger vision for MI iS5 t0 S0 a workd
fred o hiddan hungar - to realise this wvision,
parnarships acfoss the wodld hold tha kay
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The Micronutrient Initiative is an
international not-for-profit
organization dedicated to
ensuring that the world’s most
vulnerable - especially women
and children - in developing
countries get the vitamins and
minerals they need to survive and
thrive, through supplementation
and food fortification programs.
Its mission is to develop,
implement and monitor
innovative, cost effective and
sustainable solutions for hidden
hunger, in partnership with
others. Headquartered in Ottawa,
Canada, Ml maintains regional
offices in New Delhi, India and
Dakar, Senegal and reaches
people in more than 70 countries.

The Micronutrient Initiative

180 Elgin Street, Suite 1000
Ottawa, Ontario, Canada, K2P 2K3
Telephone: +1 613 782 6800

Fax: +1613 782 6838
Email: mi@micronutrient.org
www.micronutrient.org



