Food Fortification
T0 END MICRONUTRIENT MALNUTRITION

. ] s e Tt ey e - RN e Lo L - e Y W ere e . - . . » - - . . O -
‘ ¥ Jh RN OA F EHYCN I e BB R /“.'-4’;‘1:,‘~.°—‘“\;‘;‘-~, SR TA T L e T RN R e PR UERY, SR R T} R R

SATELLIT: CONFERENCE OF THE XVIth INTERNATIONAL CONGRESS OF NUTRITION

SYMPOSIUM REPORT
AUGUST 2, 1997

HOTEL INTERCONTINENTAL
MONTREAL, CANADA

MNl a))}

l eronut rlmenl.l

2 448 ¢

-
F
[
-
-
-
-

C’ e KaR|  POAGMEM
'ﬂ“ﬁ ;{3




Food Fortification to End Micronutrient Malnutrition

Published by the Micronutrient Initiative
PO Box 8500, Ottawa ON Canada K1G 3H9.

© Micronutrient Initiative 1998
Canadian Cataloging in Publication Data
Main entry under title:

Food fortification to end micronutrient malnutrition: state of the art: August 2, 1997
Hotel Intercontinental, Montreal, Canada

Includes bibliographic references.
ISBN 1-894217-04-7

1. Enriched foods — Congresses. 2. Trace clements in nutrition — Congresses.
1. Lotfi, Mahshid IT. Micronutrient Initiative (Association).

TX553.A3F663 1998 664°.06 C98-900651-4

MI Publications encourages the widest possible dissemination, for noncommercial
rescarch and development purposes, of the information in this publication. The source
must be cited in full. Any questions concerning copyright and appropriate use should be
referred to the publisher (mi@idrc.ca).

MI endeavours to produce environmentally friendly publications. All paper used is
recyclable as well as reeycled, All inks and coatings arc vegetable-based products.



[nt oIATE Or Int ARl

The Fortification of Food-Flavor Improvers

INCAP Publication PCI/086

Omar Dary
Head of Food Analysis and Salcty Unit

Institute of Nutrition of Central America and Panama (INCAP/PAHO)

Guatemala City, Guatemala

Abstract | Forlificalion of condiments thal improve the flavor of foods often Hoes not fit

concepts of “bealihy” foods. However, these are part of buman dictary tradition. It will be very
difficult lo replace them with bealthicr substances. Condiments are allractive vebicles becanse
they are inexpensive and therefore affordable for most of the population; very stable under
normal weatber conditions and therefore very easy to slore and to distribute. They are widely
consumed by all ages and social strala and reach vulnerable populations am! are consumed i
constanl amounls, making forlification levels relalively casy to establish. Few foods have so
many practical advanlages as vebicles of essential micronutrients.

Introduction

This presentation focuses on specific aspects of the forti-
[ication programs which have contributed to their suc-
cess, rather than on technological descriptions of the
[ortification processes. The conclusions originated from
our experiences with the fortification programs in Cen-
tral America that could be valid for other regions of the
developing world. Some of these issues may be contro-
versial. However, if the programs in Central America are
to contribute significanty to the prevention and control
of micronutrient deficiencies in other parts of the world,
these issues must be critically analyzed.

Fortification of condiments and other substances that
improve the flavor of our diets has had opponents,
because condiments do not {it the concept of "valuable
foods". Indecd, reduction of their intake is recommended
in many countrics because of health considerations,
Thus, high intake of salt is undesirable because of its
putative association with high blood pressure. Similarly,
intake of sugar is discouraged to prevent the develop-
ment of dental caries. However, all these products are
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part of human cuiture, and it is very difficult to replace
them with healthier and less expensive substances.
Therefore, their use will continue. Why not use them
as vehicles for micronutrients, while simultancously
assuring that their intake will either be reduced or at
least not increase?

Most of the successful {ood fortification programs in
the developing world are those that use these flavor
improvers. For example, through salt fortified with
indine, Feuador, Bolivia, and many other countrics in the
world have overcome iodinc deficiency, preventing
endemic social scourges such as cretinism, mutism and
mental retardation. Through double fortification of salt
with iodinc and fluorine, Costa Rica and Jamaica have
accomplished the reduction of both IDD and tooth
decay nationwidc. Sugar fortified with vitamin A, El Sal-
vador, Guatemala and Honduras are significantly reduc-
ing this nutrient deficiency, improving the general health
status of their populations.

The proven clficacy of fortification of these food-
flavor improvers is attributable to some of their special



characteristics. They are inexpensive and hence aflflord-
able for most of the population. These foods are very
stable under normal weather conditions and thereflore
very casy to store and to distribute. Finally, they are
widely consumed in constant amounts by all ages and
social strata and thercfore very casily found in remote
places. No other foods have so many practical advan-
tages for being vehicles of essential micronutrients.

Misconceptions About Food-Flzvor Improvers

Even though the impact of fortification of these staples
has been proven, some misunderstanding remains and
often creates resistance to the widespread acceptance of
these successful experiences. | will refer to them as Five
Misconceptions.

Fortification should be universal

The prototype of “staple food” fortification is salt fortifi-
cation with iodine. Fortification o! this commaodity is
accepted almost everywhere, because almost all dicts in
the world are lacking in this nutricnt. Fortification of all
salt, regardless of its use, has been recommended—that
is, “universal salt [ortification.” Hewever, foad-[lavor
improvers are also used in considesable amounts by
[ood and non-food industries. For some of these the
presence of the fortilicant is inappropriate. In some
cases the fortilicant is destroyed o unnecessary lor the
final product. Nowadays, universal lortification pro-
grams ol these commodities are under attack by such
industrics and importers because they sce the demand
for universal fortification as technical barriers to free
trade. This circumstance is unnccessarily putting fortifi-
cation programs at risk.

In Honduras, the government allows the production
of non-fortified sugar for industrial use. In the past this
constituted a problem, because there were no practical
and incxpensive ways to distinguish the fortified from
the nonfortified sugar, and both tynes of sugar were
mixed at the household level. This seriously impairs the
achievement of the program’s nutritional goals. How-
ever, in the sugar harvest scason of 1995-96 the produc-
ers adopted a special label for the fortified sugar and
provided clear instructions to warehouses to distribute
only the labeled product for domestic consumption.
The result was good. Fortification of 40% of the national
sugar production coincides with 80% of all the housc-
holds having fortiflied sugar. There is still a 20% lcakage
of nonfortificd sugar to homes. However, this case

demonstrates that if good labelling and distribution
practices are implemented, fortification programs could
succeed without being universal.

Nevertheless, it is essential to point out that this
policy is applicable only where reliable labelling and
cnforcing mechanisms arc in place, and where producers
commit themsclves to clearly identify and control the
distribution of the fortificd and the non-fortified prod-
ucts. It is very important to create mechanisms to assure
that only the fortified product reaches consumers at the
houschold level.

Honduras Trend of Sugar Fortification
at the Houschold Leve!
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The samples in the “target range” of 5-20 mg/kg
increcased to 60% while non-fortified samples (less than
1.5 mg/kg of retinol) dropped dramatically after the
introduction of quality assurance practices by producers.

Presence of the fortificant should be confirmed everywhere.

Several international cooperative institutions have been
promoting the use of a “ficld kit" to detect the presence
of iodine in salt. The intention was good, but the final
results, at least in our countries, have not been accept-
able. In some situations these kits have becen promoted
as scmi-quantitative procedures, when they were not.
Thus, the "ficld kits" created more confusion and prob-
lems than benefit or improvement of the fortification
programs. In fact, producers in Guatemala actually
decided to reduce the amount of the fortified mixture
used in salt iodization because they misinterpreted the
“ficld kit" results to mecan the salt was rich in iodine
when it was not. [t is important to point out that the
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impairment of the salt fortification program was dis-
covered thanks to a surveillance system sponsored by
UNICEF. The alarm was given, and now corrections
are being implemented. Our most recent information
shows that 30% of salt is adequately fortified at the
household level.

The Guatemalan situation regarding salt fortification
is very interesting, because this country was the first onc
in Latin America to control iodine deficiency by this
means in the 1950s. However, 40 years later the quality
of the program is still unsatisfactory. Guatemala decided
on universal fortification instecad of the industrial devel-
opment of salt production.

Using the same argument that quality of the fortifica-
tion programs could be improved by testing the fortified
products everywhere, currently there are many efforts to
develop “field methods” to be used for untrained person-
nel and for consumers. These kits may contribute to
monitoring the compliance of the fortification programs
at the local level. However, the overall picture of quality
assurance and monitoring is becoming unnecessarily
complex and expensive. As a matter of comparison, how
often and with what intensity are the fortified foods in
the developed world being checked in cach distribution
truck and each retail store? Why, then, is such a struc-
ture being promoted for poor countries that do not have
sufficient personnel or resources to do so?

We evaluated a quality control and quality assurance
program in Honduras, and concluded that the key point
of success is quality control at the factory level, coupled
with identification of the product with a proper label and
the possibility of the producers being subject to inspec-
tion. When producers cannot implement a quality control
process, government should take that responsibility until
it is adopted by the food industries. Monitoring practices
at other stages of the marketing chain should be very sim-
ple and based more on enforcement of labelling and pack-
ing rather than on chemical analysis of samples. However,
because human nature is weak, and because this character-
istic is more widespread where poverty and ignorance are
prevalent, we found that the presence of a surveillance
system at the household level is very useful. Such surveil-
lance may consist of an annual sampling of the fortificd
foods at the houschold level. The data from this practice
not only will show the performance of the quality assur-
ance system but also will provide an approximation of
how the nutritional goals are being approached.
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The level of the fortificant in food samples at the bousebold lev
should be that indicated in the legislation,

Salt, sugar and similar products have very long shelf-
lives, sometimes nearly a year. On the other hand,
micronutrients, especially vitamins, suffer degradation
when exposed to cnvironmental factors. Therefore, it
should be expected that the micronutrient content of the
food would be lower at the household level than during
production. This normal loss should not be considered
as a failure of the program but as a factor to be consid-

cred in estimating the original content of the nutrient in

Guatemala Trend of Salt Fortification
at the Household Level

100
80
] 5.0-24.9
0
B e 25.0-99.9
()]
20
0o

After introduction of ficld kits for “quality control”, the
percent of samples in the target range of 25-99.9 mg/kg
of iodinc dropped significantly.

the food during production. This fact should be reflected
in the regulations. The basic objective is that the forti-
fied food should contain effective biological levels of the
nutrient when it is being consumed by the population.
In Guatemala and Honduras, we have been monitor-
ing the loss of retinol in fortified sugar between factories
and homes. In general terms, homes received 50-60% of
the initial content of retinol added during production.
This stability is acceptable for a nutrient and a food of
this type. The rctinol level of sugar in homes is high
cnough to be nutritionally important and to keep the
intervention at an acceptable cost. In my opinion, sugar
fortification has been very successful in Central America,



as it is providing vitamin A at safe levels to all pcople
who consume sugar. Indeed, recent surveys show more
than 80% of homes had sugar containing retinol at con-
centrations high enough to make sugar the main source
ol this nutrient for the population.

The biological impact of this intervention has been
clearly shown by the reduction in the prevalence of vita-
min A deficiency in preschoolers of both countrics.
Among cight Latin American countrics (including Costa
Rica, Panama, Colombia, Dominican Republic,

El Salvador and Nicaragua) Honduras and Guatemala
show the worst situation in nutrition according to indi-
cators of low weight by age and low height by age.
However, their vitamin A status measured by mcans of
low levels of plasma retinol (<20 pg/dL) places these
countries in a situation similar to that found in more
prosperous nations such as Colombia, Costa Rica and
Panama. These anomalous lower percentages of vitamin
A dcficiency are attributable to the presence of fortified
sugar with vitamin A in Honduras and Guatemala.

The Honduran and Guatemalan cases are still more
illustrative if the plasma retinol levels arc analyzed by

age. Only children from 12 to 24 months remain defi-
cient in vitamin A. Children from 24 to 59 months are
close Lo overcoming even moderate deficiency of this

nutrient.

orlification should complet ! iciency in U
al bigber risk.
Fortification, as well as the other interventions for pre-
venting and correcting micronutrient deficiencies, is
aimed at minimizing the occurrence of clinical and sub-
clinical signs of the deficiencies, especially in the most at-
risk population. For most nutritional deficiencies the most
at-risk groups arc infants, that is children between one
and two ycars old. However, it is frequently overlooked
that other ages could also suffer from these deficiencies.
Sometimes the importance of food fortification, specifi-
cally that dealing with food-flavor improvers, is not
appreciated in all its dimensions because the infants are
not completcly protected. However, in the case of sugar
fortified with vitamin A in Central America, for example,
it is valid to state that dcficiency is under control for any
person older than three years old. These people are

Contribution of Sugar towards RDA of Vitamin A in Guatemala.
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Sugar is tho main sourceo of vitamin A for tho pooplo of Guatomala. With tho oxcoption of childron below throo yeoars of
age, sovore vitamin A deficiency has boen overcome. Childron botweoen two and three yoars of ago will also be covered

once the mean average of sugar retinol reaches 9 mg/kg or greater.
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New bonding technologies efficiently adhere fortificant

compounds to condiment particles, preventing segregation
during production and storage. Pictured above is a beadlet
of vitamin A adhering to sugar crystal.

receiving more than 50% of the RDA of this nutrient
through sugar. 50% is the nutritional gap determined by
means of dictary surveys. For younger children, the vita-
min A intake through sugar represents about 30% of the
rccommended daily allowance. That makes sugar an
excellent source of vitamin A, even though it has not
become the only necessary source of this nutrient for this
age group. Therefore, in general terms, the outcome of
the program is excellent, in spite of the fact that some
infants are still not receiving the daily recommended
intake of this nutrient from their normal dict.

This case also shows that fortification is important in
overcoming nutritional deficiencics, but it is not the only
solution. Fortification must be complemented, especially
for infants, by other strategies such as breast feeding
promotion and use of appropriate weaning foods. In the
absence of these practices it must be complemented by
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periodic supplementation that provides high dosages of
micronutrients by means of pharmaccutical presenta-
tions. Flowever, with fortification, the scope and cost of
all these complementary programs is greatly reduced,
because fortification has alrcady significantly narrowed
the population at risk.

Fortification_could_provide a_significant_commercial benefit to the
participating industris,

Commerce of [ood-[lavor improvers in the developing
world is not driven by quality but by economic gain
and by consumer aflordability. On the other hand,
increases in the consumption of these commoditics
should not be promoted based on the benelits of Tortili-
cation. Producers should not cash in on fortilication,
but rather pass the cost of {ortification on to the con-
sumers. T herelore, fortification of salt, sugar and similar
products does not in principle have profit motivation to
producers. Furthermore, as mentioned before, these
commodities are widely consumed because of their low
price. However, this characteristic is also a disadvantage
for fortification, because the proportion of cost incre-
ment due to fortification is larger than with other foods.
Although the increase in cost is apparently small, it is
large in terms of competitiveness for the involved indus-
tries. Thus, il any developing country decides to fortily
any ol these commoditices, this practice should be
mandatory both lor internally produced as well as for
similar imported products. That does not mean that the
industry should be obligated by the government to
implement the program. The willingness of industry is
still a key factor of success and sustainability of the for-
tification programs. The industrial sector should accept
this practice and become committed to it out of convic-
tion to its social benefits. General enforcement of the
[ortification programs should be seen as a motivational
and protective tool for those industries that follow regu-
lations responsibly. Fortification of staples and food
ingredients are public health programs and not a means
to achieve a commercial edge.



