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Lenin was supposed to have said,
““There are no failures, just experi-
ence.’’ If this is so, the Central
American action team created by such
experience and drawn from Instituto de
Nutricién de Centro América y Panama
(INCAP) and El Salto, S.A., a
medium-sized sugar mill in Guatemala,
with the increasing support of others,
deserve credit for the extension and ap-
plication of the idea of adding Vitamin
A to refined or plantation white sugur.
Various social pressures raised great -
ficulties for this simple working solew 1
to a nutritional problem. Winston Chig
chill said “"out of great complications,
great simplicities.’”” Too often, just the
reverse is true!

In 1970, Dr. Guillermo Arroyave and
Richard Shar, two INCAP officials, vis-
ited this writer, an average industrialist,
to discuss a project. They simply said:
INCAP can add Vitamin A to sugar.
After studying basic food sources, the
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Instituté' has found that white sugar is
the best vehicle to transport Vitamin A
to the rural populations in Guatemala,
which have the highest deficiency of
Vitamin A in their diet. If this project is
successful, INCAP can feel satisfied
that it is accomplishing its primary mis-
sion, i.e., raising the average nutritional
input of the needy segments of popula-
tion in Guatemala. Generalizing the in-
take of Vitamin A will prevent a major
cause of blindness and raise the health
standards of a deprived group.

This specific Guatemalan experiment
could have been done in less than two
years, but it took seven years! Why? Let
each reader, group or theorist explain it
in his own fashion, chauvinisticly or
‘‘objectively.”’ This writer was very
clearly impressed by the elegant
simplicity of the project, as described,
but replied, ‘‘It is just too simple,
human nature will not let you get away
with it! The politicians will give you a
lot of trouble, unless they can get
mileage for themselves.”’ This particu-
lar part of the project’s challenge was in-
triguing. Later, the prophecy proved all
too self-fulfilling. However, the set-
backs, disillusions and apparent injus-
tices engendered an ‘‘esprit de corps’
which could only have developed in ad-
versity.

Cons dering thine rpe Clugron,
Mo ot Jlealte nd g
peicent backime, one woeld wondes
how the project could lose? However. i
less than a year after the initial applica-
tion techniques had been worked out,
and serum studies had proven that sugar
fortified with Vitamin A was a viable,
simple. safe way to upply this sorely
needed vitamin, all hell broke loose!

The sugar industry in general was
adamant against chunge. When the
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change became almost 50-percent in-
evitable, some enterprising sectors
began to think of profiting by being im-
porters of the ‘‘enforced’’ Vitamin A, as
a quid pro quo. In fact, keen competi-
tion had shown some of its darker sides.

Local politicians within the sugar in-
dustry had a field day, both overtly and
covertly. When the 50-percent inevita-
bility point approached, one local came
up with the idea of adding the cost of the
application to the final consumer and
raising the local price of sugar above the
cost of adding Vitamin A. This, of
course, was not the idea at all.

Another negative factor was the
withdrawal of the same government of-
ficials who had promoted the original
idea. The reasons for this change were
evidently the strong industry resistance,
plus a local chemist and pharmacist so-
ciety which widely publicized that ex-
cess Vitamin A caused cancer!

As a generalist, not a specialist, - this
writer learned over the years that **fu-
ture shock’ is already upon us; one
must become involved, rightly or
wrongly, if one’s point of view is to
prevail. Giving up is hard, but a neces-
sity for survival in many real life situa-
tions.

After a complete rout in the Guatema-
lan congress. a sid group of those who
Beoesod i the canss et with Dr. Be-
' dorector ot IO AP Newn
Sooonstaw, ol the Massachuasetts Toste
tute of Techology., who were the prine
developers of Incaparina, a high-
protein, vegetable-based flour. The as-
sembled ‘‘believers’’ decided to switch
roles; somehow, the non-politicians had
to become ‘‘politicians,’’ i.e., indi-
viduals charged with carrying out open
policy in full view. In less than four
months, without the complete backing
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of the already storm-battered Ministry
of Health, the Vitamin A law was
passed in Guatemala!

Invaluable aid was given to the proj-
ect by Doia Elisa Molina de Stahl, pres-
ident of the Guatemalan Aid Society for
the Deaf and Blind, who had followed
the group’s progress and had a definite
interest in preventing blindness. Indeed,
Doia ‘‘Molly’’ became deaf to dis-
couraging words and blind to failure. In
one particular incident, she completely
neutralized the negative sugar industry’s
most wily politician by reminding him
that he was a ‘‘compadre’’ or co-
Godfather, an important moral and so-
cial charge.

In another incident, attractive sec-
retaries scratched their bosses’ backs en-
ticingly, believing themselves unob-
served by Dona Molly, while serving
the traditional ‘‘cafe.”’ Dofia Molly’s
keen eye took in the situation, and she
launched herself into an impassioned
speech to the co-owners of this rather
difficult mill. **Tomorrow your children
will be the heirs of your good actions
because of the people’s gratitude to-
day,’’ extolled Dona Molly. Because of
her great sincerity and the special appeal
of Doia Molly this group became ‘*be-
lievers'* and great allies to the cause,
and the lonely ranks and numbers began
to increase.

A big *‘faux pas’’ was committed by
the oppostion. The agent of a competitor
posted a letter to a local newspaper, in-
advertantly using a printed envelope
from his boss’s sugar mill, rather than a
plain one.

This was all that was required for a
very able and experienced newspa-
perman to point to this ‘‘obvious'* in-
terested backing in a front page edito-
rial, although the publication had never
been known for any philanthropic work
or social activities of any great standing.

Arriving late, a careless deputy of
Congress approached this writer at a Ro-
tary luncheon. whispering, *‘I really
fixed the wagon of those Vitamin A nuts
today in Congress.”’ He evidently failed
to realize that El Salto was 100-percent
behind the Vitamin A project. Some
time later, Dr. Carlos Tejada, the pre-
sent director of INCAP, and your
writer, working in concert, iterated our
points, of view with the disgruntled
deputy.

The *‘logic’’ of his resistance, at the
later date, was based on the ‘‘freedom
of man.’” He then stated that he was not
against the needy getting Vitamin A
through sugar. He defended the fact that
every law was an encroachment on
mankind’s inherent **natural’® liberties,
and that each person had the inalienable
right to determine for himself whether
he wanted Vitamin A or not!
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Proponents of Vitamin A argued that
both the *‘rich’’ and “‘poor’’ city people
lived in a cash economy and were ob-
liged to assimilate some vitamin-
enriched foods or had access to public
health doctors, while the great rural
groups did not. It was pointed out that
fluorine and chlorine had been added to
drinking water without a popular vote,
and that INCAP had been instrumental
in adding iodine to salt and developing
Incaparina. In addition, INCAP was
founded by the United Nations, its ex-
pertise had been well proven over the
years and its primary concern was for
the nation as a whole, not the indi-
vidual!

No one won or lost the argument, but
it helped neutralize this frantic negative
public voice. Bit by bit, the ‘‘opposi-
tion,”’ now clearly defined, identified
and in the open, began to crumble or
hide behind the ‘‘Vitamin A causes
cancer’’ slogan, which was met
squarely with vigor and fact. By that
time, it had been found that the dosage
could be cut by 50 percent and a method
for preventing overdosage by a *‘pre-
mix’’ intermediary step (based on the
British Navy’s time-proven ‘‘Grog’’
system) had been developed, sweeping
away these arguments or at least making
the ‘*believers’’ more confident.

When the government approval was
finally given, it was found that the sugar
industry was in mid-crop and.Vitamin A
fortification was not practical to en-
force, so another year was lost. Feeble,
but determined quarters tried to post-
pone the law behind the scenes during
the off-crop season, but met with fail-
ure. At last, the great day came. With
official fanfare, INCAP and the gov-
ernment inaugurated the beneficial
Vitamin A-fortification program, but at
a competing sugar mill.

The government of Costa Rica was
the first to apply the system. Ironically,
Guatemala, the developer, was number
two. It was also ironical that El Salto
makes a premium-grade Plantation
White sugar, used primarily by local in-
dustry. Industrial sugar does not require
the addition of Vitamin A, since it is as-
sumed that the person who can purchase
soft drinks, cough syrups and medicines
is not essentially Vitamin A deficient. A
point had been made; the industrial user
had fears that the added Vitamin A
could affect their processing.

It is obvious from the above that
technology alone is not the whole an-
swer when a really new idea is to be in-
troduced. It is necessary to have a
proper blend of talents and expertise in
the hard and soft disciplines, working as
a team with clearly defined and under-
stood objectives and goals. Such an ac-
tion team should be reflective and flexi-

iMc 'l":r::serrnission

Representatives

ARGENTINA

Jorge A. Sidero y Asociados S.A.C.l.yF.
Buenaos Aires

AUSTRALIA

Malico Industries Ltd.
Marrickville, N.S.W.

BARBADOS

D. M. Simpson & Co. (1969) Ltd.
Bridgetown

BOLIVIA

PEMSA (Proveedora de Equiposy
Materiales S.A.)
LaPaz

BRAZIL

FMC do Brasil
Sao Paulo

COLOMBIA

Restrepo Herzig Lida.
Medellin

COSTA RICA

Rama International Trade Co., Inc.
San Jose

DOMINICAN REPUBLIC

La Antillana Comercial S.A.
Santo Domingo

ECUADOR

Miguel Espinosa Paez
Quito and Guayaquil

EL SALVADOR

Retecsa
San Salvador

GUADELOUPE

Pierre Langlois
River Ridge, Louisiana

GUATEMALA

Ratael Valle N.
Guatemala

GUYANA

Wieting & Richter Lid.
Georgetown

HAITI

Charles Fequiere et Cie
Port-Au-Prince

HONDURAS AND BELIZE

Cia. General de Accesorios y
Comercio S.A.
San Pedro Sula

IRAN

Hossain Shadras Co.. Ltd.
Teheran

JAMAICA

Reginald Aitken Lid.
Kingslon

MARTINIQUE

Pierre Langlois
River Ridge, Louisiana

MAURITIUS

Forges Tardieu, Ltd.
Port Luis

MEXICO

FMC Link Belt
Mexicana S.A.de C.V
Santa Clara. Edo de Mexico

NICARAGUA

Magquinana Ludeca S.A
Managua

PANAMA

Dimar S.A.
Panama

PARAGUAY

Empresa Manuel Ferreira S.A.
Asuncion

PERU

Gross Equipment S.A.
Lima

PHILIPPINES

Leeleng Commercial, Inc.
Manila

PUERTORICO

Ralael Benitez Carrillo Inc
San Juan

THAILAND

The International Engineering Co Ltd
Bangkok

TRINIDAD

Industnal Agencies Lid.
San Fernando

VENEZUELA

Ortiz & Mepa C.A.
Caracas

SUGAR y AZUCAR



ble; the hard line of the purish is incom-
patible, inefficient and time consuming.

By the time a tenth country legislates
Vitamin A as a required additive to
non-industrial sugars, new ‘‘experts’’
for Vitamin A will appear. However,
excess technocracy at either extreme,
pro or con, should be avoided. Each na-
tion, each sugar industry, each nutrition-
ist and each government leader should
work within the existing framework, in
order to sell the idea to each sector on
the real merits of the idea. One cannot
legislate goodwill, regardless of cause.

Human nature resists change and new
ideas. Persistence should not be con-
fused with insistence. The members of
the team which fought for the fortifica-
tion of sugar with Vitamin A are all bet-
ter and wiser for a good fight, but all
would have been losers if new ideas, in-
ventions or concepts fail to be de-
veloped, even at their own expense.
““There is always a better way'’, a sage
once said. It is up to the reader to see if
this statement applies, in all clear con-
science, to himself, his particular situa-
tion and subsequent actions, in the name
of *‘progress,’’ logic and just plain
cOmmon sense.
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Thlq article is a case lcporl on the work
that led to the fortification of sugar with
Vitamin A at the national level in two
Central American countries. It is in-
tendeu herein to show different aspects
of the overall program, in the research
and development phase, the industrial
and technological feasibility, the
economic aspects, and, finally, the ad-
ministrative and political factors which
had to be taken into account to reach the
final goal.

The first step necessary in the de-
velopment program was the definition
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of the problem of Vitamin A deficiency
both from the qualitative and quan-
titative viewpoints. This writer would
like to emphasize that this phase is a
very fundamental one, because only
when the problem is carefully defined,
and its nature, magnitude and distribu-
tion among a population are established,
is it possible to take specific steps lead-
ing to its practical solution.

The data that had been collected dur-
ing extensive nutritional surveys carried
out in the Central American area pro-
vided base-line information that demon-
strated that Vitamin A deficiency was
one of the most severe and generalized
nutritional problems among the popula-
tions of Central America. This was the
result of a very inadequate intake of
foods containing Vitamin A. When the
intake of Vitamin A of large sectors of
the population, particularly those in the

rural, low socio-economic level, were
compared with the recommended die-

tary allowances proposed by the World
Health Organization (WHQO) and the
Food and Agricultural Organization
(FAQ) of the United Nations, it was
evident that there were large sectors
consuming extremely inadequate
amounts of vitamin A, with a con-
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“portant vitamin to the tissues.

These dietary data were confirmed by
analyses of blood serum in a representa-
tive sample of the population, indicating
that a very significant portion of the
population, particularly in the one to
15-year age group. had levels below 20
micrograms of retinol per 100 milliliter
of serum, while a still important portion
had levels below 10 micrograms per 100
milliliter of serum. The segments of the
population with these low values are
considered the population at risk. Not
all members of this population were suf-
fering from overt, clinical manifesta-
tions of vitamin A deficiency but it was
obvious that the serum levels reported

suggested that the liver reserves of

vitamin A in these subjects were either
nonexistent or very small. This popula-
tion group was considered to be **at the
risk”" of falling into a more severe and
actual stage of vitamin A deficiency,
with clinical manifestations.

The data described were considered
sufficient reason for concern to the Insti-
tute of Nutrition of Central America and
Panama, one main responsibility of
which it is to design and develop inter-
vention programs to be proposed to the
governments of Central America and
Panama to solve the different nutritional
problems affecting their populations.
Instituto de Nutricion de Centro Amer-
ica y Panama (INCAP) therefore em-
barked on research to determine what
solutions could be given to the problem.
The staff recognized, then, that the

permanent and most logical solution to
the problem was an overall improve-
ment in agricultural production, as well
as economic and social development, to
make accessible to all people in the Cen-
tral American countries an adequate,
well-balanced diet, which would supply
sufficient sources of vitamin A.

However, it was also considered that
this solution was a long-term one, and,
in view of the seriousness of the vitamin
A-deficiency situation, other measures
should be taken that would promise
more immediate benefit. After analyz-
ing different alternatives to the problem,
it appeared that the approach of food
fortification with vitamin A was a rea-
sonable solution. A series of analyses of
alternatives was started to judge the po-
tential of different foods to serve as pos-
sible vehicles for the addition of vitamin
A.

Staple foods, such as corn and beans,
are not suitable vehicles, because they
are usually grown at home and are also
processed at home; i.e., there is no cen-
tral location where vitamin A can be add-
ed. Wheat was also considered as a po-
tential vehicle. but the data indicated
that wheat flour reached a sector of the
population existing on a higher socio-
economic level, and that the population
suffering most from vitamin-A defi-
ciency did not consume flour, or con-
sumed insufficient amounts of it. In ad-
dition, all foods such as margarine, milk
and similar fat-containing foods were
discarded, because, again. these foods
do not reach the population requiring
additional vitamin A.

This process of analyzing potential
food vehicles for vitamin A finally led
to the consideration that white sugar was
the most promising carrier for the vita-
min. When initially trying to determine
if, from a technical point of view, it
would be possible to mix vitamin A with
sugar, the first technical contact was
made with the research personnel of
Hoffman-La Roche through a conversa-
tion with Dr. S. H. Rubin. He consid-
ered that cooperation between
Hoffman-LaRoche and INCAP would
be possible and favorable to determine
the best form of vitamin A that could be
made commercially available and- suita-
ble for the fortification of sugar.

A series of samples were tested, all of
which belonged to the family of water-
dispersible vitamin A’s. Adequate pre-
liminary results were obtained by mix-
ing sugar with one of the Hoffman-La
Roche products, namely palmitate
250SD, which was already in produc-
tion and had been designed for the for-
tification of wheat flour. The results of
this initial laboratory testing were very
promising, but not definitive. There re-
mained the problem of the segregation
of the sugar-vitamin mixturc. The initial
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experiment mixing produced a
homogenous mixture, but, in the pro-
cess of storage and transportation, the
vitamin A tended to segregate from the
sugar, which naturally produced differ-
ent vitamin concentration zones accord-
ing to the level in the container..

The Hoffman-La Roche and INCAP
team then tried to develop a premix that
would insure non-segregation, or physi-
cal stability of the vitamin-sugar mix-
ture. Technical assistance was obtained
from both the Nutley, New Jersey, and
Basle, Switzerland laboratories of
Hoffman-La Roche. The premix, with
proper characteristics, was developed in
a relatively short time. It contained
50,000 International Units (IU) of vita-
min A per gram, and this was tested at
the industrial level to demonstrate that it
was practical and appropriate for pro-
ducing uniformly fortified sugar.

In relation to the development of an
industrial process for this addition, your
author would like to emphasize the
direct cooperation of the private sector
of the sugar industry in Guatemala, par-
ticularly the cooperation of one of the
sugar manufacturers, Robert C. Dorion,
of El Salto, S.A., and the chief engineer
of that factory, Eusebio Portela. They
devoted extensive time to the testing of
the process in the sugar manufacturing
plant, working until there was satisfac-
tion, through many trials: that a sugar
containing the appropriate amount of
vitamin A could be produced; that it was
stable, both physically and chemically;
and that the final sugar, fortified with
vitamin A, did not have any detectable
change in color, flavor or any other
physical or organoleptic characteristics
that would make it an undesirable food
for the people.

Once this was done, INCAP was
ready to propose the process, and to
make it become a program at the
national level in those countries where it
was known, by previous data, that there
was a serious problem of vitamin A de-
ficiency. The lesson that can be drawn
from this presentation, up to this point,
which your author would like to em-
phasize very strongly, is that the fruitful
cooperation obtained from three impor-
tant sectors made it much simpler and
faster to arrive at a logical, practical
process to fortify sugar with vitamin A.
The cooperation of the vitamin A man-
ufacturer, Hoffman-La Roche, together
with tne sugar manufacturer El Salto,
S.A., and INCAP, represents forces
that, combined, made it feasible to
reach the goal in a shorter time.

After this process was proposed to the
government, there came another phase
.in the whole program. namely its im-
plementation at the national level. It was
believed from the beginning that the
best way to have an extensive and con-
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tinuous national program would be to
convince the various governments to
pass a law that would make vitamin A
fortification obligatory. Therefore, ini-
tial contacts were made with the gov-
ernments, and the plans were discussed
with them. There was a good initial re-
ception at the various Ministries of
Health. Government personnel also
shared the idea that it would be neces-
sary to pass a law similar to the iodiza-
tion of salt bill, which had been passed
previously in several Central American

countries.

This phase gave rise to perhaps the
greatest frustration in the project. Im-
mediately after the proposal to fortify
sugar with vitamin A was announced
and, hence, made public, a definite,
clear opposition to the idea began to de-
velop, which reached important propor-
tions. This opposition came principally
from a group of sugar manufacturers
who claimed not to be in agreement with
the idea; this group had not taken part in
the development of the process in the in-
itial phases.

(continued on page 40)
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1t is difficult to analyze the real rea-
sons for this opposition. It may have
been partly due to the fact it was pro-
posed that the costs of fortification
should be absorbed by the sugar man-
ufacturers, per se. This was principally
based on precedent. Wherever and
whenever in the past there had been an
enrichment or fortification program for
foods produced at the industrial level, it
had been the manufacturers of those
foods who absorbed the cost of the en-
richment or fortification.

Another reason could have been that
these commercial-industrial people were
not equipped with sufficient informa-
tion, or pretended not to be, to under-
stand the value or the significance of the
fortification of sugar with vitamin A.
Therefore, a very extensive publicity
campaign was started to educate, not
only those people in the sugar industry
who opposed the program, but also the
public themselves, to make the public
become a pressure group in favor of the
program. In this particular instance, the
Guatemalan press and the Costa Rican
press played a rather important and' de-
cisive role. The number of articles,
press interviews and editorials that were
published throughout a period of about
two years reached over 150, and most of

them were in definite support of the for-
tification program, and emphasized that
the measure would benefit the people,
from the point of view of their nutrition.

When the law was proposed to the
governments by INCAP, it was consid-
ered by the Ministries of Health, and,
once approved, went on to be signed by
the president, and, finally, to Congress
for discussion and final disposal. At this
point in Guatemala, the strong opposi-
tion from the sugar manufacturers
played a very significant negative role.
They developed a campaign, unknown
to INCAP at the time, which convinced
a large number of representatives in
Congress that the program was not
beneficial, and that Guatemala was not
ready to implement the process.

The result was that, the first time the
proposed law was submitted to Con-
gress for discussion, it was rejected.
This was perhaps the ‘‘lowest’” point in
the project, since the proponents were
temporarily discouraged. They did not
rest, however, but started a heavier
campaign to convince those most
directly involved, i.e., important people
in the medical sector, Congressional
representatives and people in the gov-
ernment and industry. A few months
later, after extensive campaigning, the
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law was again submitted to Congress,
with slight modifications. This time, it
was approved, and Guatemala had a law
for the fortification of sugar with vita- -
min A. One month earlier, however, the
Costa Rican government had becn the
first in the world to sign a law of fortifi-
cation of sugar with vitamin A.

One of the factors that determined the
rapid approval of the law the second
time was the cooperation with INCAP
of a group of professionals directed by
the president of the Committee of the
Blind and Deaf of Guatemala, Mrs.
Elisa Molina de Stahl. She is a politi-
cally strong and very determined profes-
sional woman who was convinced of the
benefits that the program would bring to
the Guatemalan people in preventing
vitamin A deficiency and, possibly,
blindness due to it. These joint forces
helped to make the law and the fortifica-
tion program better understood and ac-
cepted by many, instead of only a few.
At the present time, two more countries
in Central America have laws making
the program compulsory, Panama and
Honduras. Costa Rica, Guatemala and
Panama are already adding vitamin A to
their sugar; Honduras will begin in the
very near future.

Your author would like to summarize
the important factors contributing to the
successful implementation of the pro-
cess at the national level: the close
cooperation and support of professional
groups, i.e., medical, pediatric and
biochemical; and the fact that scientists
from INCAP got out of their labora-
torics to engage In, in essence, a politi-
cal role, by getting in direct contact with
political people to present their program
in simple terms. and, especially, to ex-
plain the significance of the problem of
vitamin A deficiency and all its undesir-
able consequences. This type of action
took about one and one-half years of de-
voting extensive time to those contacts
and discussions with key people in gov-
ernment and in the private sector.

These efforts developed into a
three-member party enterprise inte-
grated by INCAP, as the scientific and
technical resource, along with the gov-
crnment, responsible for the policy de-
cision. and with the private sugar indus-
try scctor directly in charge of carrying
out the fortification in their factories and
absorbing the cost.

A program for the evaluation of the
fortification of sugar with vitamin A is
now being carried out. This includes the
cvaluation of the delivery system and
the evaluation of the biological effec-
tiveness of the program. When this
evaluation is finished. the team will
know to what extent this intervention
has modified the indicators that re-
flected a serious problem of vitamin A
deficiency.
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